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Before the Dell System 325 was named the top 

386 personal computer by the rest of the world, it 

had quite a following at home. 

Winning both the PC Magazine Editor's Choice 

and PC World's Best Buy awards. 

And most recently, it was rated number one for 

overall customer satisfaction , in a PC Week poll of 
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corporate volume buyers. 

One reason for this unprecedented 

popularity is that Dell deals directly with 

every Dell customer in the world. 

Custom configuring each computer. 

Responding to the needs of each user. 

So when you call Dell for a System 

325, you get more than the exhilaration of running 

the world's top rated 386 computer, you get 

something called satisfaction. 

With a 30-day money-back satisfaction 

guarantee, self-diagnostic software and 

toll-free expert technical support. 

As well as next day on-site service 

provided by Xerox Corporation~ 

And you can get it starting at 

$3,999. With leasing plans as low 

as $145 a month.** 

Call us toll-free. And Dell will 

custom configure a System 325 

for you. 

After all, that's what the 

world is coming to. 
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Tiie best combinarion 
of perform:mce and 
\"Jluein !tsclas.s. 

STAND.A.RD FE.A.TURES, 
• Imel 80386 microprocessor 

running at 20 MH:. 
• ScanJard I MB of RAM. opt10n.1l 
2 MB or 4 MB ofRA.~·1*expand· 
able co 16 MB (using a dedicated 
h1ghspeed32·bic memon·sloc). 

• Ad,-anced Imel 82385 Ca:he 
Memory Controller with 32 KB of 
highspeedsranc RA.}..1 ca.:he. 

• Page mode interleaved memory 
archttecrure. 

· VGA systems include a high 
rerfonnance 16-bit \'ldC'O adapter. 

· Socket for 20 ~ IH: Imel 80387 
or lOMH:\VEITEK 3167math 
wproct'S50r. 

· 5.15" 1.2 MB or 3.5"1.-t-iMS 
diskene dn\'e. 

• Dual diskerre and hard dri\'e 
conrroller. 

· Enhanced IOl·key keyboard. 
• I parallel and 1 serial poru. 
• 200-watc r<'"·er supply. 
• 8 1ndusrry smnJard exparu1on 
slots (6a\"3ilable). 

• 12-momhOn-SiteScn·ice 
Contraet rro\'tded by Xerox: .. 

**Commer-cial Lease Plan. Lease 
for as low as SIZ3/month. 
"Xerox Extended Sen<ce Plan 
pricingstartscuS251. 
40 MB TTL Monochrome 
S}"Stem 53.299 
40MB VG~Q,ior Plus 
System 53. 799 
ICl.1 MB VGA Color Plus 
5}"Stem .$4.399 
IN MB Super VGA Color 
S~~tem (&Tu6CO) $4.499 
Pnce:. h.sted reflect I MB ofR.A ll.t. 
80, 150and 322 MB hard drive 
conf1guratiora also a\'3ilable. 

The perfect lov• profile mairucream 
comp..uer, combinmg3$6SX pa.\·er 
and compatibility with unprece· 
dented \alue and support. 

STA.NDARD FE.A.TURES, 
• Imel "386SX micropnxe.."-SOr 

nmningat 16 },.IH:. 
• Standanl 512 KBolR.-\M.op­

uonal 640 KB. 1 MB or 1 MB of 
RAM'"exrandable to 16 }..18 
(8 MB ons,·scem board). 

• Page mode imerleawd memor\" 
archirecrure. 

• LIM-t.Osupport formemon·owr 
640KB. 

• lme&rrnted d1skene and high rer· 
fonnance 16·bn VG-\ \'i.k"O 
control ler on s~-stem l:oard. 

· Socket for Intel 80387SX math 
copnxessor. 

• 5.25" 1.2 MB or 3.5" !.++MB 
diskette dnve. 

• Integrated high rerformance hard 
disk interface on system board. 

• Enhanced 101-key keyboanl. 
• I parallel and 2 serial pons. 
• 3 full-si:ed 16-bit AT expansion 
slotsa\'ailaNe. 

• 12-monthOn-Sm~Scn:ice 
O:mrract pto\'lde<l b.,. Xcn.)X~ 

*"Conunercial Lease Plan. Lease 
for as lour as S72/moruh. 
"Xerox Extended Senice Plan 
pricing starts cu $196. 
20 }. IS VGA Monochrome 
5}-stem Si.899 
40 }. IS VG.\ Color Plus 
System 52.399 
-tOMBSuperVG-\S\-s!em 
(80.1x600) 52.499 
IOJ MB Super VGA $\'stem 
(80.1x6.."0) SJ.('199 
Price;;reflect 512 ~B ofRA.~I. 
640 KB vers10ns of the aboo.·e systems 
are a\'3tlable for an add1c1onat $50. 
I ~ 1B ... ersioru for an addmoml 
.$150, and 2 MB \-ets1ons for an 
ackhuonal S3C'O. 
SO and 170 }...·1B config1.1rationsalso 
a ... ailable. 

THENE\X' 
DELL SYSTEM<; 16LT 

lo 1'. tH: 386SX. 

This new fuJl.fearuri'd. 
barrery po.\·ered 386SX 
laptop costs les.s than 
most 186 bptops. 

STANDARD FE.A.TURES, 
• Imel 80386SX mKrorroces...<",()r 

running at 16 MH:. 
• Standard I 1-.tB ... -.,f R.AM. optional 

21-.IB ofR.A}..I• exrandaHe tLl 

8 MB (on the sntem OOard using 
I }..1BSIM~ls). 

• Lltvt -t .Osuprort for mem • .1!''fLlWr 

IMS. 
• AdiustaHe and detachahle f..K1 x 
480 VGA LK1u1d Crystal Display. 

•One industry standard half-si:e 
8-bit expansion sloi:. 

•Socket fo r 16~1H: Intel 803SiSX 
math coproces."Or. 

• 3.5" 1.44 }..1B diskette Jn\·e. 
• 83-kc.-..· ke\'b...""Xl rd v.·ich cml:'Cddt>d 
nume~ic keypad and separate 
cu~r control keys. 

• 1 parallel. I serial. :ind external 
VG-\ mornwr pore. 

•Connector fo r 101-ke\' kedxiarJ 
or numenc kerpad. 

•Two Remo ... ablc and rechatg\."':lHe 
N1C.1J lxmery rocks unh:mg 
Dell's ··eommuous A.:iwer Battery 
5)"Stem" (patent rt.•ndmg). 

• ACAdaptd. 
• 12-momh On-511..: Scn·1cc 
C.Onrract pro'\'i<lc..--d ho.· Xerox . .:. 

"*Commercial Lease Plan. Lease 
for as low as SU71mmuh. 
0 X.mx £ueruled Sen<ce Plan 
pricing starts cu SJOJ. 

ZOMB. I MBR.-\M Sl.499 
ZOMB. Z MBR.~M SJ,699 
40MB. I ~IBRAM SJ.i99 
40MB. 2 MBRA.}..I 53.999 

II 
THE DELL 

5YSTEM®110 
12.5MH: 286. 

The pnce r.1YS this is 

an entry· level svstem. 
The performance sa\"S it's a lot more. 

ST.\. '!OARD FE.-\TURES, 
• 80286 microrroces..;o.or 12.5 MH:. 
• Standard 512 KBofRAl-.1. or· 

uonal 640KB. I MB or 21'.IBof 
RAM"expandable co 16MB 
(6tv1Bon thesvstem Nan..ll. 

• Page mode interlean·d memo1\· 
architecrure. 

• Lil-.1-t.Osuprort f.:1r memorv over 
640KB. 

• Integrated diskette and high per· 
fom1ance 16-bit VG-\ \'Ldeo 
controller on system bo.1rd. 

•Socket for Imel 801Si math 
coproces..<o.:'lr. 

• S.25" 1.2 MB or 3. ; ~ 1.44 MB 
J1skette dnn,:·. 

• lmegracc.:-J high refonnance hard 
disk interface on systi:m bo.·ud. 

• Enhanced I Ol·k~·y keyboard. 

• I parallel and 1 senal porn. 
• 3 full-si:ed 16-bit AT exran~ion 

slot:. a"a1\abk 
• 11-momh On-Site Semce 
Contr.Kt pro..-1ded ~- Xerox . .:. 

**Comm£Tcial Lea.se Plan. Lea.se 
fora.s lowasS6Umoruh. 
c Xerox fatended Sen ice Plan 
f>ricing st.arts at SJ 79. 
20 }..-18 VGA Monochrome 
System SI. 599 
20MBVG-\C.olorPlus 
System Sl.899 
40}..·IBVG'\ }..lonochrome 
System SI. 799 
40 MB VGA Color Plus 
System $2.099 
PnccsllSl:eJrdk-ct 512 KBofR.o\}..I. 
640 KB n:rs.t0ns of che above sys· 
tcms o.re 3\"J1lable fo r an add1t1onal 
S50. I MBn~monsforanaddmonal 
5150, and 2 }..1Bwrs.1onsforan 
addmon.,\ S3C'O. 
SO and IC\) MB hard dri\'e configu· 
r.moruaboavailable. 

THE DELL SYSTEM~ 325 25 MHz 386. 
An even bener ,·alue ar these low prices. 

STANDARD FEATURES, 

• Imel 80386 microprocessor running a< 25 MH: . 

• Standard I MB ofRAlv!,optional 2 MBor4 MB of RAM* 
expandable to 16 MB (using a dedicated high speed 32-bit 
me1nory sloe). 

• Ad,-anced Imel 82385 Cache Memory 
Controller with 32 KB of high speed 

sracic RAM cache. 

• Page mode imerleaved memory 
archirecture. 

• VGA sysrems include a high 
perfonnance 16-bit video 
adapter. 

• Socket for 25 MHz Imel 80387 
or 25 MHz WEITEK 3167 
1narh coprocessor. 

• 5.25" 1.2 MB or 3. 5" 1.44 MB 
diskecce drive. 

• Dual diskene and hard drive comroller. 

• Enhanced 101-key keyboard. 

• I parallel and 2 serial porrs. 

• 200-warc power supply. 

• 8 industry standard expansion slots (6 m·ai lable). 

• 12-momh On-Site Service Contract pro,·ided by Xerox ,,_ 

**Commercial Lease Plan. Lease for as low as $145/moruh. 
" Xerox E<tended Service Plan pricing srarts at $370. 

40 MB VGA Monochrome System 

100 MB VGA Color Plus System 

100 MB Surer VGA Color System (800x600) 

150 MB Super VGA Color System (800x600) 

$3.999 

S4. 99 

$4.999 

$5,499 

Prices listed reflect I MB of RAM. 80, 150and 322 MB 
hard drive configurations also 8Yailable. 

CAD 1<.1ers: T/340/0G raphics Accelerac01; 
High Resolt<rion Graphics. ( 1024 x 768) $899 

•J\>rfonnancl!' EnhancemenLs: Within the fir.>t megabyte of memor;" !ZS KB (316SX.316LT and 210).384 KB (32 ; and 
3 10) of memory is reserved fo r use by the srstem to enhance performance. Can be optionally disabled on 316SX and 210. 
4 MB configurationsa\-ailabte on all systems.Call fo r pricing. All ~\'>kTT1.SJ.n: rh.x<JgtapheJw1thuph .. >n.ll est~.All rnc"'anJSf«1h· 
catlrnH1re~bt«'ttoch.ln!,"""1tl-o.itno<IC"c. [\-llcarVlt.)(!:x-m-poru.Hc~i~'(<'fTl.'fStnt'>p.Jgr·a.'*"10f~'T:tph1 . ' 0 P:iym1:m~ooXMr•Jflth. 
~n-cnd ka.«-. Lca.~mg arran!,"CJ l--,· L~ng Gn10..1p. In.;. In Cmada. , ....,nf1gu:-arkX\S .mJ men m.1~ 1-an. UNIX ~a R"glstere<l rra£kmarl ,,f 
AT&T m the: Uni t....J St:atnand rnhc-rc.-•unmcs. DELL S'fSTE~I 1$ a reg151c:~ ira.Jemark ofD.:11 C.1mf'.11cr Colf'-")f';llkln . ln1cl 1.>J rtj:mc~ 
tradt-mark and 3So isa rra.:kmark of Intel Corr-;.xatlOfl . Oiher trademarbanJ trade namn an- used to Ucnttf\ th.: cnmr>od.11min~ the mark. 
and romes or 1hc1rrn.iJuc1s. Ddl Comru1.-rG.:.>rp..Jf.tt1.:m d1.0oCla1m> an~ prorrier31"\· 1n1cr.:-.H m 1radcm:irb and rraJ.: rof':'le.·('llher 1h.1n •bU'-'11. 

:.0n.~1te s.<:rv>ee mar rKX I:'<." a-011lahk m cert:un a~<b. 
:> 199\.l Dell G:imputtr Corror.mon. All nght~r~r.'-'>.i 
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When computer publications from n ine 

countries got together and voted for the best 386 '" 

computer, it marked a major shift in power. 

They chose the Dell System® 325 head and 

shoulders over every other system in the world. 

Tum the page and find out why. 

800--365--1480 

-----

DELL 
COMPUTER 
CORPORATION -----

FOR NE'TWORK OR UNIX INFORMATION, CALL B00-678-UNIX. 
For DeU in Canada, call BC0-387-5752. 

InCanadaB00-387-5752 In che UK 0800 414535 Jn Gennany0613!701-0 Jn France (1 )05. 00.33. 55 In Sueden0760-713 50 
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Years From Now, 

Standard Features 
at $5995 ... 
EISA 
33-MHz386 
64-KBCache 
5-MBRAM 
106-MBH 
What mo 
could}'] 

An Honest, 
Affordable 
Upgrade Path. 
You know what you want 
from a 386™ PC. ALR's 
PowerVEISA 33/386 
delivers. Cached 33-MHz 
performance, plenty of RAM 
to run even the bulkiest of 
today's applications, a choice 
of high performance hard 
disks , and EISA compatibility 
- all at a price that puts 
many similarly equipped ISA 
systems to shame. So what 
more could you want? 

ALR's PowerVEISA 33/386 
offers you an honest , 
affordable upgrade path to 

25-MHz, 33-MHz (available 
second quarter) and future 
i486TM processors. 

ALR PowerVEISA 
i486 / 25 CPU Module 

ALR PowerVEISA 
386 133 CPU Module 

How about the future? ALR PowerVEISA System Board 

Prices and configurations sub1ec1 10 change without notrce. Shown with optional monitor. Prices based on U.S. dollars. 



It's Still 
You Want ••• 

at 

modular design of this 
system lets you change 
processors in about five 
minutes. More importantly, you 
can change the CPU module 
without h aving to replace 
cach e or system m emory, 
saving you hundreds of dollars 
when compared to some 
compet-itive upgrade schemes. 

Engineered for the future , the 
floor-standing chassis of the 
PowerVEISA 386/33 can 
accommodate a total of 49-MB 
of memory and up to 1.2-GB 
(gigabytes) of fixed disk 
storage. Its EISA capabilities 
let you take advantage of the 

Introducing the ALR® 
PowerVEISA 386 / 33TM 

ALA 
PowerVEISA 386/33 
Model 110 
i386 33-MHz CPU 
5-MB RAM 
64-KB Cache 
106-MB Hard Drive 
EISA 
Optional VGA 

add $295 

$6,290 
i486 25-MHz Upgrade 

add $1995 
EISA Standard 

AST 
Premium '-386/33 
Model 115V 

i386 33-MHz CPU 
2-MB RAM 
32-KB Cache 
110-MB Hard Drive 
ISA 
VGA 

$8 ,495 
i486 25-MHz Upgrade 

add $2995 
Optional EISA Upgrade 

add $1250 
$8,285 $12,740 

PowerVEISA costs $2200 less today; over the 
years, it can save you more than $4400 ! 

latest in 32-bit I/O and bus 
mastering technology, while 
remaining compatible with 8 
and 16-bit "AT:g" boards. 

Even the PowerVEISA's 
innovative FlexCache+ 
memory architecture was 
built for the future. Based on 
ALR's award-winning 
FlexCach e architecture, this 
64-bit dual-bus design 
incorporates an advanced 
"read and write back" 64-KB 
cache. FlexCache+ has been 
fine-tuned for optimum 
efficiency , especially when 
combined with an i486 
processor upgrade. 

Add ALR's one year factory 
warranty, on-line technical 
support, and optional on-site 
service from Intel™ to round 
out one of the best PC invest­
ments around . 

The PowerVEISA 33/386 -­
ready to meet today's n eeds 
and tomorrow's challenges. 

For more information on the 
PowerVEJSA 33/386 and ALR's 
complete line al sys tems. Elease 
call: 1-800-444-4ALR 

ALR 
--:,-, :--Advanced Loglc Research. Inc. 

9401 Jeronimo I n~ne. Californ ia 927 18 
(71 4) 58 1-6770 FAX: (7 14) 58 1-9240 

ALA 1s a registered trademark and PowerVEISA is a trademark of Advanced Logic Research. Inc. AST and AST Premium are reg1s1ered 1rademarks of AST Research Inc. Intel, 386. 1386. and 1485 are 
trademarks of lntel Corporation. AT is a registered trademark of International Business Machcnes Corporauon. 
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CONTENTS 

COVER STORY 
First Impressions: 
Three's the One 

page 122 

Will Windows 3.0 
be the death 

or salvation of OS/2? 

NEW S 

MICRO BYTES 
Late-breaking technology 
and industry reports 
from the BYTE news staff. 

WHAT'S NEW 
Product snapshots of 
recent hardware and software 
announcements. 

Fl RST 
IMPRES S ION S 

SHORT TAKES 
Magellan 2.0, Lotus expands 
its intelligent DOS shell 

PageMaker 4 .0, a nearly pe1fect 
program from Aldus 

Ergo Model 1: The Brick , 
truly transportable computing 

T urbo Debugger and Tools 2.0 , 
Borland 's beefed-up toolkit 

Full Impact 2 .0, 
Ashton-Tate adds features 

Cheetah's Golden Performer 
Cheetah ' s new 33-MHz 486 
machine is one fast cat . 

Sun's Low-Cost R ISC 
A powerful diskless version 
of Sun 's SPARCStation. 
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142 

164 

170 

174 

178 

184 

186 
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REVIEWS 

PRODUCT FOCUS 
Networks of Peers 
Low-cost alternatives 
to dedicated server LANs . 

Two to Grow On 
CPU-upgradable systems 
from AST and ALR. 

Window Wonderland 
VideoLogic 's multimedia board 
turns VGA screens into video 
playgrounds . 

More 16-Million-Color Fireworks 
SuperMac Technology 's 
ColorCard/24 and Spectrum/24 
Series III video boards. 

Da Vinci Does It Penlessly 
Da Vinci 's speedy RasterPro 
720 delivers design-quality plots , 
with color printing on the side. 

Fast Fonts: 
Postscript Gets Turbocharged 
HanZon 's RISC-based 
controller turns LaserJet printers 
into PostScript hot rods. 

Small Footprint, Big Impression 
Emerald Computers' LANstation-
small size, big price. 

Just Add Water 
Rational Systems ' Instant-C 4 .0 
promises instant software 
gratification. 

190 Thoroughly Totable Tandy 
The Tandy 1100 FD offers all 
the necessities-and then some. 

193 The Zen of Symbolic Math 
Theorist takes the low road 
to equation solving by 
leading you to the right answer 
on your Mac. 

STATE OF T H E AR T 

200 NETWORKING 
Introduction 

203 Growing Pains 
Buying a LAN is kid 's stuff 
compared to the problems you can 
encounter trying to expand it 
and connect it to other networks . 

212 The Latest GOSIP 
Sooner or later , the federal 
government 's new profile for 
procurements , called GOSIP , 
will affect us all. 

217 Want to Catch Some Z's? 
Zero-slot LANs are a proven 
way to provide file transfer 
and peripheral- and file-sharing 
capabilities. 

224A On the Radio 
A wireless LAN can 
provide a flexible alternative to 
its earthbound cousins. 

233 Need More Fiber? 
From FOOi to HDTV to broadband 
ISON, fiber-optic technology 
is changing data communications. 
Are you ready to make the move 
to fiber? 

241 Primed for Performance 
Balancing the need for 
resources against a changing 
environment is a shared problem. 
Can the solution be a shared 
one as well? 

252 Making Connections 
Your source to networking 
products and information . 
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Images from the Deep/256 

FEATURES 

256 Images from the Deep 
Using a fiber-optic network 
and oceanographic veh icles , 
Woods Hole scientists are probing 
the wonders of the ocean. 

269 Consortia: High-Tech Co-ops 
Computer and chip consort ia 
are work ing hard to give the U.S . 
an edge over fo reign technology. 

281 DOS and Unix: 
On Speaking Terms 
A produc;tive link between 
DOS and Uni x systems begins 
with an understanding of Unix 
network basics. 

HANDS ON 

297 UNDER THE HOOD 
The Evolution of ESDI 
One increasingly popular 
alternative to the ST506 interface 
is a descendant of ST506, ESDI . 

311 SOME ASSEMBLY REQUIRED 
Cloak and Data 
An explanation of secret codes 
and a puzzle to test your sk ill. 

READER SERVICE 
371 Editorial Index by Company 
372 Alphabetical Index to Advertisers 
374 Index to Advertisers 

by Product Category 
Inquiry Reply Cards: after 376 

The Unix /bin/97 

DEPARTMENTS 

6 Spotlight 

10 Editorial: Taiwan, the Soviet 
Union, and You 

34 Letters , Ask BYTE, and Fixes 
Why the Micro Craft Dimension 
was an Edsel. 

PERSPECTIVES 

326 CHAOS MANOR MAIL 

380 The Father 
of Computer Graphics 
The roots of graph ica lly oriented 
computer systems stretch back 
to World War II , MIT , and a 
visionary graduate student . 

382 PRINT QUEUE 
In Darkest Self-Similarity 
Hugh Kenner surveys the 
literatu re on fracta ls. 

384 STOP BIT 
The Flight of the Bee Wolf 
A bee-hunting fly perfo rms 
navigat ional feats that put 
man 's computers to shame. 

PROGRAM LISTINGS 
From BIX: See 308 
From BYTEnet: call (617) 86 1-9764 
On disk : See card before 145 

REGIONAL SECTION 
begins after page 64 

EXPERT ADVICE 

65 
COMPUTING 

AT CHAOS MANOR 
A Tale of Three Conventions 

(and Two Cities) 
by Jerry Pournelle 

A look at CD-ROMs and a report 
on the American Association 

fo r the Advancement of Science . 

85 
DOWN TO BUSINESS 

Who, What, When, and Why Not? 
by Wayne Rash Jr. 

A business scheduling package 
can restore your sanity. 

91 
MACINATIONS 

Rising from the Ashes 
by Don Crabb 

Don haul s out his crystal ball 
and predicts Apple 's near future. 

97 
THE UNIX /bin 
Free Software! 
by David Fiedler 

When it comes to user-developed 
Unix programs, there is such 

a thing as a free lunch. 

103 
OS/2 NOTEBOOK 

OS/2 Marries DESQview 
by Mark J. Minasi 

The latest version of OS/2 
lets you run multiple DOS sessions, 

a la DESQview . 

109 
NETWORKS 

A Natural Match 
by Mark L. Van Name 

and Bill Catchings 
Sharing CD-ROMs over a LAN 

seems like a natu ra l idea . 
So why isn't it easier? 
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Canaca and Mexico S3 1 95 oer year Single copies S3.50 1n the U S , 
S3 95 1n Canaoa Execut1-..e Eo1tor1al, C1rculauon. and Advernsmg Of. 
fices One Pnoen1x M1P Lane Peterbo<oug . NH 03458 Second-dass 
postage oaid a1 Pe;erborough. NH, and ado111onal mailing offices Post­
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551. H1gntstown. NJ 08520 
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6.0 AND COUNTING! 
Integrate sophisticated features 

into your Microsoft C and QuickC 
applications with 

C TOOLS PLUS/6.0™ 
C TOOLS PLUS version 6.0 is filled 
with many advanced routines for 
developing high-powered C applica­
tions, including: virtual, stackable 
menus and windows with full mouse 
support and optional 
"drop shadows"; multi­
ple virtual pop-up 
help screens; a min­
iature multi-line 
editor for gathering 
user responses in a 
robust fashion; a 
single function call 
which can move, resize, 
and promote a window or 
menu on top of all others; the 
ability to update covered windows 
automatically wh en they are written 
to; support for EGA, VGA, and 
MCGA text modes including 30-, 43-, 
and 50-line modes; support for the 
enhanced (101/102 key) keyboard. 

All this and more for only $149! 
C TOOLS PLUS/6.0 also contains 

functions for writing interrupt 
service routines; creating pop-up 
memory resident a pplications; 
general memory "peeks" and 

"pokes"; access to the DOS PRINT 
utility; as well as many other 
general utility functions and 

macros . 
COMPLETE PROFESSIONAL 

PACKAGE. 
Blaise Computing's function 

libraries offer easy to use solutions 
to your programming needs. You 
get source code, complete sample 
programs , and a comprehensive 
reference manual with extensive 
examples. Supports QuickC and 

Microsoft C 5.0 and later. 
30 DAY GUARANTEE. 

If during the fi rst 30 days you are 
not completely satisfied , we'll 

refund your money. 
Other powerful products from Blaise 
Computing 
C ASYNCH MANAGERT" 
ASYNCH PLusrn 
VIEW232rn 
POWER SCREEN"' 
Turbo C TOOLST" 
POWER TOOLS PLUSnt 1

189 
189 
189 
149 
149 
149 

Call today for more information 

(800) 333-8087 
BLAISE COMPUTING INC. 

Trademarks are 
pro~rty of their 

respective holders. 
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THE NEWS IN 
REVIEWS 

A redesign for the 

reviews section and a look 

at yesterday and today 

W 
e have made a couple of 
changes in our product re­
views this month . Most ob­
viously , we've redesigned 

the reviews section. Less noticeable , 
unless you read magazine mastheads , is 
that all staff involved in reviewing prod­
ucts are now part of the BYTE Lab . 

Our redesign goals were simple: Make 
the reviews appear as their own section 
rather than as individual articles , saving 
precious column inches in the process ; 
and allow more flexibility for photos , 
figures , text boxes , and other means of 
enhancing the basic evaluation . Art di­
rector Nancy Rice and assistant art di­
rector Joe Gallagher deserve credit for 
achieving those goals. 

Placing what was previously called the 
BYTE reviews department under the 
BYTE Lab moniker emphasizes the im­
portance and seriousness that BYTE 
places on the product evaluation process. 
We use the same tried-and-true review 
procedures we did before , and that has 
always involved everyone who is now 
part of the BYTE Lab . The name change 
makes that clear. 

You 'll also notice the BYTE Lab logo 
appearing in each review. That logo 
means that the product has been evalu­
ated by BYTE Lab standards . It also 
serves to distinguish BYTE reviews from 

our Short Takes and First Impressions , 
which are not full evaluations but early 
looks at upcoming products. 

You are the beneficiaries of these 
changes. We hope you' ll find BYTE's re­
views more useful and enjoyable as a re­
sult . Ifnot , drop us a note telling us why. 

The Father of Computer Graphics 
Today, we take the idea of a graphical 
user interface for granted. But 15 years 
ago , the technology was restricted to ad­
vanced research and military systems. 
And 15 years before that , the idea that a 
person could use a computer interactively 
was unheard of. Then , an MIT student 
came up with an innovati ve doctoral 
project , a system that laid the foundation 
for today's interactive computer graph­
ics . This month 's fifteenth anniversary 
special tells the intriguing tale of Dr. 
Ivan Sutherland and hi s trailblazing 
graphics system, Sketchpad . 

R&D Consortia 
Computer technology is one of the few 
areas where the U.S. holds an edge over 
its global competitors. But that lead is in 
danger of slipping away in the face of Jap­
anese enterprise and a united Europe. 

As in other high technology areas, a 
few U.S. companies are " circling the 
wagons "-joining together in R&D con­
sortia that aim to provide them with a 
competitive edge. Technical editor Janet 
J . Barron takes a look at the current state 
of computer con so rtia in her article 
" Consortia: High-Tech Co-ops " on page 
269. 

-Michael Nadeau 
and Kenneth M. Sheldon 



Integrated Software for 
Schematics & PCB Artwork 

Introducing HiWIRE<l£ Plus 

Wintek's smARTWORK® 
pioneered low-cost printed­
circuit-board CAD. Then HiWIRE 
set the standard for productivity 
and ease-of-use in schematic 
capture. Now Wintek introduces 
HiWIRE- Plus, integrat ing 
HiWIRE's schematic features 
with a powerful printed-circuit­
des1gn facil ity. 

Creating Schematics 

With HiWIRE-Plus, simply 
connect library symbols with 
wires and buses. Creating and 
changing symbols is fast and 
painless. Produce your drawing 
using a dot-matrix printer, laser 
printer, or pen plotter. 

Circuit-Board Design 

HiWIRE-Plus gives you all the 
design freedom you want: you 
choose the grid size, trace widths, 
and pad shapes. The board size 
and number of layers are vir­
tually unlimited. HiWIRE-Plus is 
perfect for surface-mount, micro­
strip, and ECL applications. 

Current Versions 
HiWIRE-Plus V 1.3r0 
smARTWORK V 1.4r6 

HiWIRE-Plus Advantages 

D One tool for schematics and 
printed-circuit artwork 

D Easy-to-learn menu-driven 
operation; complete docu­
mentation and tutorial 

D Schematic libraries with TTL, 
CMOS, ECL, ladder, micro­
processor, and discrete 
components 

D Netlist and bill-of-materials 
utilities included 

D Circuit boards up to 60x60 
inches and 256 layers 

D Variable grid size, trace width, 
and pad size (.001 " resolution) 

D PCB library with DIPs, SIPs, 
SMDs, PGAs, TOs, and edge 
and D connectors 

D Schematic-to-layout cross­
checking 

D Design-rule checker 

D 800 number for free support 

"HiWIAE", "smART\1'.IORK", "'VVintek", and the Wintek logo are 
regtStered 1rademarks ol Wintek Corpaatbn. 

Circle 400 on Reader Service Card 

System Requirements 

D IBM PC, XT, AT, or PS/2 with 
512K RAM, printer port, color 
monitor, and CGA, EGA, or 
VGA graphics card 

D Microsoft Mouse 
D IBM ProPrinter or Epson 

dot-matrix printer, and/or 
D Houston Instrument or 

Hewlett-Packard pen plotter 

Higher Performance 
Better Value 

Still only $895, HiWIRE-Plus 
delivers quality schematics and 
PCB artwork. You don 't need to 
guess if HiWIRE-Plus is right for 
you -we guarantee it! Try it for 
30 days at absolutely no risk. 
Call toll free today and put 
HiWIRE-Plus to work for you. 

Wintek Corporation 
1801 South Street 
Lafayette, Indiana 47904-2993 
(800) 7 42-6809 or 
(317) 742-8428 
FAX: (317) 448-4823 
Telex: 15-624-6480 

Europe: RIVA Ltd., England, 
Phone: 0420 22666, FAX: 0420 23700 
Austral ia: Wintek Software 
Phone: (08) 2720028, FAX: (08) 3733145 



Use Microsoff' 
Excel and Microsoft 
Word for Windows~ 
and you'll no longer 
be saddled with the 
problem of combining 
words, numbers and 

• • IS 
cesso 

graphics. You see, they were designed to 
work together. Which means they share 
a good deal more than a name. 

Like data for instance. Now you 
can cut and paste words, tables, charts 
and numbers to your heart's content. 
From any document, in either program. 

For more information, call (800) 541-1261, Dept. L6 Outside the US. and Canada, call (206) 882-8661. Jn Canada, call (416) 673-7638. ©1990 Microsoft 0Jrporatio11. 
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What's more, these products are 
based on the Microsoft Windows envi­
ronment, an approach that's not only 
inherently easy to use, but rapidly be­
coming the industry standard. 

It is this environment that allows 
for complete and total WYSIWYG. Or, 

what you see is what you get. Translated 
that means the image on-screen looks 
precisely like the final document. 

Something that will save you 
more than a few trips to the printer. 

Beyond 
sharing the 
same overall 
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Microsoft Excel 
and Word together requires very little 
brain power. All you need is a 286/386 
computer with 2 megabytes-of random 
access memory. Also known as RAM. 

For more information on how 
smoothly these products work together, 
call (800) 541-1261 Dept. L6. 

Before you get roped into buying 
the wrong product. 

MictOsoft· 
Making it all make sense· 

All rights reserved. Microsoft and the Microsoft logo are registered trademarks and Making it all make sense and Windows are trademarks of Microsoft Corporation 



These countries 
may be a major factor 
in your computing 
options for the 1990s 

T 
aiwan a nd the U.S.S.R. are 
about as different as can be. Tai­
wan is only three times the size 
of Connecticut. The U.S.S.R. is 

the largest country on earth. Taiwan has 
a tropical , marine climate; the U .S .S. R. 
has many climate areas, but it tends to­
ward the cool temperate and colder. Both 
countries are becoming increasingly 
important players in the world of 
computers. 

For example, it ' s an almost certain bet 
that major chunks of your desktop system 
came from Taiwan-and not just chips 
and small parts. Taiwan is the world's 
number-one supplier of monitors and is 
number two in producing terminals and 
number three in building complete 
microcomputer systems. It 's also a major 
source of disk drives , add-in cards, 
printers , and other peripherals. 

In 1988 (the last year for which I have 
export numbers), Taiwan 's computer 
products exports reached well over S 1 . 2 
billion (in U.S. dollars) , double what it 
was just two years previously. And that 
figure is still climbing . 

Each year , the Taiwanese government 
sponsors a huge computer trade show 
called Computex. The show is roughly 
the size of Comdex here in the U.S.-but 
when you consider the relative sizes of 
Taiwan and the U.S., you see that pro­
portionally , Computex is staggeringly 
large . 

I'll be attending Computex in June , 
and spending a week meeting with offi­
cials of the government and the leading 
computer companies there . In a future 
issue , I hope to tell you what new prod­
ucts and technologies I've learned of, 
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TAIWAN, 
THE SOVIET UNION, 
AND YOU 
and what impact this Asian powerhouse 
is likely to have on the computer industry 
and on the range of products and prices 
available to us . 

Back in the U.S.S.R. 
At the other end of the computing spec­
trum, the U.S.S.R. isn ' t the number-one 
supplier of anything. Or the number two . 
Or the number three .. . . 

But the Soviets do have a vast hunger 
for computer products and a tremendous 
untapped resource of world-class pro­
gramming talent . 

In an earlier editorial (" The Russians 
Are Coming ," October 1988), I wrote 
about one of the earliest efforts to export 
Soviet business software to the West: 
Members of the U. S.S .R. Academy of 
Sciences toured the U.S. looking for 
interest in their generic "softwa re 
factory." 

The " factory " is a collection of mod­
ules ranging from a natural-language 
database to equation solvers to financial 
modelers. With a minimum of program­
ming , you can customize modules in the 
factory to solve a very wide range of 
problems : Feed data-almost any data­
into the system, select and program the 
appropriate modules , and get your an­
swers out the other side. 

The factory was creative , innovative , 
cleverly done, and quite unlike anything 
I'd seen before . The Soviet programmers 
had produced an amazingly complex 
problem-solving environment from the 
ground up-despite a lack of access to the 
tools we're familiar with, and despite the 
forced necessity of working with rela­
tively underpowered hardware. For ex­
ample , they needed a better way to build 
and manage the modules , so they created 
a new language that ' s sort of an object­
oriented Prolog. 

Along the way, they needed a Cyrillic 
word processor, so they wrote a program 
that easily equals many that are in use in 
the West. And all their code had to be 
tight and efficient because it had to run 

on , at best , 12 .5-MHz IBM PC AT clones. 
Of course , Soviet programmers work 

on more than just large-sca le projects: 
Alexey Pazhitn ov has become the 
U.S.S.R .'s first (and so far onl y) soft­
ware cult hero on the strengths of his Te­
tri s and Welltris game software . 

Clearly , there 's plenty of software ta l­
ent in the U.S .S.R. , and if the obvious 
economic obstacles can be removed , the 
U.S.S.R. cou ld become a world player in 
software by the middle-to-late 1990s. 

But the obstacles a re severe. BYTE 
columnist Jerry Pournelle (who recently 
was voted the most popular computer 
columnist in the U.S.S. R .) visi ted the 
U.S.S.R. this April , just before the Lith­
uanian economic blockade , and reports 
that " there are lots of business opportu­
nities , if only you can figure a way to get 
your share of the profits out of the coun­
try. " You can 't take rubles out of the 
U.S .S.R. , nor readily convert them to 
another currency. 

Besides discouraging outside involve­
ment and investment , it makes things 
hard on the Soviets , too. Jerry reports 
that the academ icians and other profes­
sionals he met in the U.S. S.R. a ll make 
about 300 rubles a month . At the " offi­
cial" rate of about 6 rubles to the dollar , 
or the real-world rate of about 20-to- I , 
this salary works out to somewhere be­
tween $ 15 and $50 (U.S.) per month. 
You can see why so few Soviets have 
ready access to persona l computers, and 
thus why their talents lie mostly fallow. 

That may all be changing-although 
events in the U.S.S.R. are fluid and very 
hard to predict. Assuming that condi­
tions still allow for travel from the West , 
I'll be spending a week in Moscow as a 
guest of the International Computer 
Club , at its first post-glasnost meeting in 
mid-June. 

It should be a fascinating trip. Stay 
tuned . 

-Fred La.nga 
Editor in Chief 

(BIX name "flanga ") 



BORLAND INTRODUCES TURBO PASCAL 5.5 WITH OBJECTS : 

Turbo Pascal,® the world-standard Pascal compiler, 
adds Object-Oriented Programming with our new 
version 5.5. We combined the simplicity of Apple's 
Object Pascal language with the power and efficiency 
of C++ to create Turbo Pascal 5.5, the object-oriented 
programming language for the rest of us. 

It's easy to extend yourself 
If you're already programming with Turbo Pascal, 
it's easy to extend yourself from struc· 
tured programming to object-oriented 
programming. And, Turbo Pascal 5.5 is 
the only compiler that is 100% source· 
code compatible with 
your existing Turbo 
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attributes from the base model 911 , but it also sports 
a whale tail. 

Turbo Pascal 5.5's object-oriented extensions 
give you code that's easier to change, extend, and 
support. 

Turbo Pascal 5.5 Professional with 
Turbo Debugger® and Turbo Assembler® 
The award-winning Turbo Debugger now includes an 

object inspector and hierarchy browser. 
And Turbo Debugger can debug any 
size program. 

Upgrade objectively 
Pascal owners: 

Pascal 4.0 and 5.0 ·--------------'--------------, Upgrading from Turbo 
Pascal 5.0 to 5.5 is only 
$34.95 plus $5 shipping 
and handling ($75 plus 
shipping and handling 
for owners of Turbo 
Pascal 4.0 or earlier). 
And upgrading from 

programs. 
I I 
I I 
I I 
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A fast object lesson 
Object ·oriented appli · 
cation programs more 
closely model the way 
you think. Objects con· 
tain both data and code. 

Inheritance provides powerful modeling capabilities by allowing objects 
to inherit attributes from other objects . 

Turbo Pascal 5.0 and 
earlier to Turbo Pascal 5.5 Professional is only 
$99.95 plus $10 shipping and handling. To order, 
CALL (800) 331-0877. 

As in a spreadsheet cell, the value and the formula 
are together. Objects can inherit properties from other 
objects. For example, a Porsche Carrera inherits most 

Turbo Pascal 5.5 Features 
• Inheritance 
• Static & dynamic objects 
• Constructors & 

Destructors 
• Object constants 
• Compiles @ > 34,000 

lines/minute 

• New integrated environment 
tutorial 

• Hypertext Help with copy and 
paste 

• Enhanced smart linker & 
overlay manager 

• Support for 8087 /80287 /80387 
• Integrated source-level 

debugging 
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All the monitors you'll need for 

What you see is the remarkable MultiSync"' 3D color monitor from 

NEC. What you don't see is how this one monitor can accommodate not 

only the broadest range of current mainstream standards, but also the 

next standard to become 

mainstream-8514/A, with 

its brilliant color resolution 

of 1024 x 768. 

Built around our award-

winning multiple fre-

quency technology, this 

one monitor automatically adjusts to frequencies from CGA all the 

way up to 8514/A. Which means even if you haven't moved up to 

8514/A yet, you have the opportunity to purchase a monitor through 

foresight, rather than hindsight. 

Computers and Commun1ca11 ons 



all the resolutions you'll need. 

Especially since the MultiSync 3D also has a microprocessor-based 

digital control system that provides automatic screen configuration, 

lets you select the ideal resolution for your software, and even has a 

memory that recalls your 

preferred screen settings. 

And it's also compatible 

with the IBM PC/XT I AT, 

PS/2 and the Macintosh 

computer systems. 

Now, since NEC is ready 

to accommodate even the newest graphics standard to emerge, 

maybe the real question is: Are you? 

For literature call NEC at 1-800-826-2255. For details, call 1-800-
M1clntosn comot ti !)!hty l11Cl11oes M1cin:osl'I n. llx . UCJC 1 r1Cl SE/30 

FONE-NEC. And in Canada, call 1-800-268-3997. 

NEC 
Circle 208 on Reader Service Card 
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Just when Power Seekers thought 
they had nowhere left to go ... 
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IBM RISC System/6000'" family. 
With the most powerful desktop worl(Station on earth. 

--

No matter how big the job you· re setting 
off to conquer. the new I BM RI SC S~·s tem/6000 
fami lv of POWERstations and PO\\-ERservers is 
fo r :~u. The desktop PO\\.ERstation 320 puts 
more than 7 MFLOPS and over 27 MIPS at vour 
com mand-power that soa rs as high as 13 
M FLOPS and 41 MIPS in other modr ls. 

What makes it possible is POWER :\rchi ­
tccture- Pcrfo rmance Optimization \\ 'ith 
Enhanced RISC-IBM's second generat ion of 
RI SC technology. lt del ive rs up to four instruc­
tions per cycle and has the most powerful C.\IOS 
microprocessor in the business. 

MFLOPS MIPS SPECmark '" 

POWERstation 3201 74 275 22.3 

DECstation '" 3100t 1.6 14.3 10.1 

SPARCstation'" 1 t 1.4 12.5 8.4 
MFLOPS are the results of the aouore-prec1s1on. au FORTRAN unpack 1es1 
100 x 100 array sw1e The Ohrystone Version 11 test resul ts are used to compute 
RISC System/ 6000 lnieger MIPS values where 1.i57 Dhrystones/secono is 1 MIPS 
(VAX 11/ 780) SPECmark is a geometric mean al ten bench-nark tests 

t Performance data are based on published benchmark 1n1or1T1atron 

Micro Channel'" makes bottlenecks 
ancient history. All RI C Svstem/6000 models 
katu re a rww in~p lementatio r~ of th r I BM 
~ licro Channel bus wi th J/O throughput of up to 
40 mcga b:tes per second . And the Micro Channel 
.'\rchi tC'C'tu re ca n accommodate a doubling or 
C'Ven quad ru pling of t11is clata transfe r capaci ty. 
makin g traditional. nonexpandablr architectures 
;;eem primitive by comparison. 

Solid support for all UNIX® applications. 
These ,;vstems arc all based on t11c industrY­
:; t a nda r~l llN lX operating s: str m. And th r~: 11 
run hundreds of applications in such di w·rsc 
fi <> lds a:; engineering design. fluid dyna mics, 
molf'cular modeli ng. securities tradin g. techni­
ca l publishing and geophysica l modeling. plus a 
wide sr l<>c tion of commercial app lica tions. 
· r ne P0\0lERstat1on 320comes .·. un ar.1a ol R? '.I 120'.\8 o~ 01s .. 19·.ncn gravsca!ec:si)laJ ana g·aon•cs 
aoap:er ~ !C", :>oar a mouse E1nerne1 · acaoter AIX operating svste"l"I user 1"lter1ace en { ronme-it NFS • 
ano "'~oerie , '. OOCuMen·a:ion searer ano re: r· e-.-a1 caoa:l•· I/ 

A brave new world of 30 graphics. All our 
PO\\-ER tations are bui lt to deliver high- speed. 
high-resolution graphics. Ou r 3D processors 
offr r an almost unimaginable palette of 16 
mi llion colors. And our new SupergraphiC's 
POWERstation 730 gives you 30 graphics capa ­
bi li ties that arc really out of this world. perfo rm­
ing nearly one million 30 vector transfo rmations 
per second. 

AIX'" brings different worlds together. 
faery model ca n come preloaded with .-\I\ 
Version 3. IB~rs version of the L"NI\ operatin g 
s~· -- t em. It supports major industry ;; tandards. like 
POSl\ '"and TCP/ IP. plus the programmin g 
languages C, FORTRAN. COBOL and Pasca l. 
And .-\IX allows thr RI SC Svstcm/6000 fam ih to 
fit into vo ur in :; talled LIN !\ base. a,; \\·ell as v~ ur 
IBM S,\A'" <> m·ironments. giving yo u the bf'; t of 
both worlds. 

Supercomputer speed at a workstation 
price: $12,995. Our entry desktop PO\YER ­
station 320 starts at $12.995 complet<>:" And 
even ' member of the RI SC Svstcrn /6000 famih 
comes with soft\\ are srn ice ·at no extra cha rg~ 
and a 12-month \rn rrantv. 

T he worldwide support of IBM. Thrn. of 
course. there·s IBM service when mu nerd it. ;2..j. 
hou rs a dav. 365 dav:; a vear. To fi ;1d out more. 
ca ll your I B~ I marketing representatin' or 
Busine:;s Partner. 
For literature. ca ll 
l 800 l B:Vl-2468. 
ext. 225. And find 
out whv it ·s tlw 
begin r{ing of a new 
world fo r Power 
Seekers. 

ForthePowerSeekeL 
Circle 153 on Reader Service Card --....- -~ ----- ---IBM is a registered trademark. and RISC System/6000. Micro Channel. AIX. and SAA are trademarks of lnterna11ona1 Business Machines Corporation. UNIX is a registered trademark 

of AT&T. Inc. Ethernet is a trademark of the XEROX Corporation. POSIX is a trademark of lns1ttute of Electrical and Electronic Engineers. DECstation 3100 and VAX are trademarks of 
D191tal Equipment Corpora11on. SPAACstatron 1 and NFS are 1rademarks of Sun Microsystems. SPECmark is a trademark of Standard Performance Eva!uauon Corporauon HAGAR 
THE HORRIBLE Character(s) lg 1990 King Features Syndicate. Inc lc IBM Corp 1990 an ngh1s reserved. 
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DR DOS. 
1HE NEW VERSION. 

. . . DR DOS is faster and cheaper and offers more 
features than its big-name counterparts. 

PC Week 
United States 
May 8, 1989 

With DR DOS in ROM, .. . No disc drives have 
to be accessed, so the battery suffers less o(a drain. 
flt] also frees memory for use by applications. 

It has all the equivalent features of PC/ MS-DOS 
3.3 and most of those of version 4.0, plus . .. 
partitions larger than 32Mb, on-line help, a larger 
TPA, and other neat features. 

~ ul<.,ldl!:i . 

More than an alternative. 
CHIP 

(. 

p 
(' r 

PC Magazine 
United Kingdom 
June 1989 

o. 
pl 
er 

Germany 
December 1989 

1HE OBVIOUS CHOICE JUST GOf BETTER 
WITH EXCEPTIONAL PERFORMANCE. The new vers ion of DR DOS offers Memo ryMAX .. ( the fas t 

way to get 62 0K) and d isk caching (for th roughput fas te r th an DOS 4 .x) . 

WITH DESIRABLE FEATURES. Use DR DOS' File Link.. and a serial cable to re trieve o r transmi t 

data between systems. The C A-compati ble shell is easy to use-with mo use or kevboard. 

WITH INNOVATIVE TECHNOLOGY Batte ryMAX .. in creases the batte ry life o f portable systems 

by two to three times* and runs wit h standard DOS appl icatio ns. 

ROM- or RAM-executable , the on ly choice is DR DOS. OEMs and Syste m Integrato rs ca ll Digital 

Research at (800) 443-4200. 

DR DOS,, 

Digital Research offers a full l ine of operating s,·stems from single-user DR DOS,. ; mu ltitasking. 

multiuser Concurrent .• DOS: to real -time. multi tasking. multiuser FlexOS, •. 

•Battery saYings depends on OE.\ l implementation. Dig ital Research is a regisrered trademark and the OigitJI Research logo. DR DOS . .\1emory.\L\);: , Fi leLink. 
Bauery.\L-\..X . Concurrem and FlexOS are u:1.demarks of D ig icat Research Inc. Copyright © 1990. Oigirnl Rese3rch Inc. 

Circle 88 on Reader Service Card 



MICRO BYTES 

Research news and industry developments shaping the world of desktop computing 
E.dited by D. Barker 

NCGA Report: Great Graphics Coming Down 

S canning the 
big picture 

at the recent 
National Com­
puter Graphics 
Association 
show, it was clear 
that personal 
computers are 
becoming more 
popular as tools 
for producing 
dramatic, high­
quality graphics. 
Workstation 
makers were 
there in spades, 
but they were 
outnumbered this 
time by vendors 

" Locomotion, " generated by Pacific Data Images , was a 
winner in NCGA 's computer animation competition. 

with products that enable personal computers to quickly generate sharp and 
colorful images. 

Powerful graphics processors and display controllers are helping turn 
relatively low-cost computers into machines that rival more traditional dedicated 
graphics systems. Perhaps the most bodacious of the new, inexpensive graphics 
coprocessors is Texas Instruments' 34020, which the company says is three to 
20 times faster than its predecessor, the 34010, at on-chip graphics operations. 
Even more powerful than the TI chip is Intel 's i860, a RISC processor torqued 
for graphics functions. Evidence at NCGA showed that hardware designers are 
now picking up on the i860, and products using it will become prevalent soon . 

Photo-realism is no longer the province of computers that only defense 
contractors and movie studios can afford. Although they're still very expensive, 
tools like RenderMan and HOOPS are empowering users with capabilities to 
generate realistic, three-dimensional images. 

Judging from comments from users and the size of crowds at certain exhibits, 
this year's NCGA made it clear that people want sharp, colorful, and realisti­
cally rendered graphics. As the following stories report , vendors are responding 
with the necessary tools. 

NCGA 

For Realism, Developers Calling RenderMan 

C reating photo-realistic images 
requires tools for simulating 

surface textures and lighting effects. If 
Pixar (San Rafael, CA) has its way, 
"appearance libraries" of fabric , 
cement, stucco, wood , plastic, and 
other materials, as well as "shaders" 
for specifying lighting effects, will 
become standard tools for architects 
and artists who require photo-realism 
in their computer-aided designs. And 
all these tools will be based on the 
RenderMan specification for scene 

descriptions, in much the same way 
that the PostScript standard is used for 
defining characters in desktop 
publishing. Pixar will soon release a 
sample appearance library and is 
working with third-party developers to 
produce more catalogs. 

At the recent National Computer 
Graphics Association show, there was 
evidence that RenderMan is starting to 
catch on. Pixar introduced its first end­
user implementation of Render Man, 

continued 

NANOBYTES 

Is NewWave gaining momentum? 
Hewlett-Packard (Cupertino, CA) 
has recently licensed its Windows­
based graphical environment to 
several major companies, includ­
ing AT&T, which is using it with 
the Rhapsody workgroup package. 
Lotus said that it will work with 
HP to get 1-2-3 release 2.2 running 
under NewWave. NCR , Data 
General , and Canon have also 
signed licenses to use NewWave. 
And any day now, quite a few 
developers say, companies will 
start shipping applications that 
work with NewWave, including a 
graphics package and some 
multimedia authoring tools from 
Aimtech , a database program from 
Palantir, an E-mail program from 
Da Vinci Systems, development 
tools from Glockenspiel and 
Candlelight , communications 
packages from HP and Micro­
View, and a version of Ami 
Professional from Samna. 

NeXT users have been wondering 
when something like HyperCard 
will come to the cube. It should be 
later this year. Thoughtful Soft­
ware (Fort Collins, CO) hopes to 
ship its " HyperCard-like" Hyper­
cube software during the fourth 
quarter, our sources say. 

Despite having created CP/M and 
the GEM operating environment , 
Digital Research (Monterey, CA) 
has an identity problem. " Despite 
our best efforts, there are still 
people who haven't heard of us 
and who don't know what we do," 
says company president Dick 
Williams. He wants to make DR 
into a "more friendly and ap­
proachable" company and to focus 
more on applicaHons software, 
including programs for Windows, 
OS/2, Unix , and the Mac. One of 
DR's biggest hits is DR DOS, an 
enhanced and ROMable version of 
MS-DOS; the company says that it 
has licensed more than 3 million 
copies. 
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U.S. software houses saw sales go 
up 12 percent last year, according 
to a new report from the Software 
Publishers Association (Washing­
ton , DC) . Fourth-quarter sales 
totaled $916 million , the SPA 
estimates. Word processors were 
the biggest seller. The North 
American applications software 
market was worth about $3 billion 
last year, according to SPA 
reckoning. 

U.S . software companies also had 
a good year overseas, with 
aggregate sales up 46 percent over 
1988, the SPA says. The biggest 
growth rates were in Spain , 
Portugal , and Italy. The SPA bases 
its figures on data submitted to the 
Arthur Anderson accounting firm 
by 20 prominent software compa­
nies , including Borland , WordPer­
fect Corp. , Lotus , Ashton-Tate, 
Claris , and Persoft. 

Aox (Waltham , MA) will work 
with IBM to develop bus-master­
ing products for Micro Channel 
systems. Aox already offers bus­
master upgrade boards for Micro 
Channel PS/2s. The MicroMaster 
boards turn a 286- or 386-based 
PS/2 into a 386- or i486-based 
system and assign the original 
CPU to handle low-level tasks . 
IBM is investing money in Aox, as 
well as buying a "substantial " 
number of MicroMasters for 
internal use, Aox says. 

Structured Query Language has 
been a quasi-standard in the 
relational database world . Al­
though the syntax is fairly standard 
between different companies , the 
semantics can vary. The SQL 
Access Group has completed its 
initial technical specification for 
what it hopes will be a standard 
SQL that all database vendors 
could use. If their proposal 
becomes established, programmers 
will be able to write to a common 
interface for almost all SQL 
systems. Group members include 
Oracle, Informix , Ingres, Ashton­
Tate, and DEC. One of the group's 
focal points is the communications 
involved in distributed databases . 
An ANSI committee is also 
working on a standard SQL. 
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called MacRenderMan , and several 
companies showed Macintosh 
programs that support it , including 
MacroMind (Three-D) and Paracomp 
(Swivel 3D). Until now, RenderMan 
has been available only as a 
developer's toolkit , requiring knowl­
edge of C programming. 

MacRenderMan ($795) will allow 
images generated with those packages 
to be given visual attributes such as 
texture, shading, blurred motion , and 
other special effects. The resulting 
image is stored in a standard file 
format called the RenderMan Interface 
Bytestream. In theory, the user should 
be able to change attributes-wood to 
marble, for example-as easily as a 
PostScript user can change fonts. 
According to Dan Ahlberg, product 
manager for MacroMind Three-D, 
RenderMan is "analogous to going 
from a LaserWriter to a Linotronic 
[typesetter]. You get higher quality 
and extendability." 

Other companies supporting 
RenderMan include Levco, which at 
NCGA had RenderMan running on an 
accelerator board ; CAD key, which 
announced CADkey Render for its 
eponymous CAD program ; Evolution 
Computing, which has a new version 

NCGA 

of FastCAD, called FastCAD 3D, 
that's bundled with RenderMan; 
Strata , which plans to have its Strata­
Vision 3D software work with 
RenderMan; and Sun Microsystems, 
which announced a "visualization" 
product , called SunVision , that has a 
RenderMan-compatible interface for 
rendering images. 

More companies are expected to go 
with RenderMan this year. According 
to Pixar's Tom Porter, Autodesk plans 
to release a version of AutoCAD that 
supports RenderMan . NeXt has said 
that it will support RenderMan on its 
color computer, to be introduced later 
this year. IBM endorsed RenderMan 
and is likely to offer products based on 
the specification . 

Although RenderMan is gaining 
popularity, rendering is expensive. 
RenderMan requires at least 4 MB of 
memory, and it prefers 8 MB. On top 
of that , you need vast amounts of disk­
storage space and high-resolution 
color graphics . And to achieve 
acceptable performance, you need 
either a personal computer with a 
graphics accelerator or a workstation 
such as the Sun SPARCStation or 
Silicon Graphics Personal Iris . 

-Nick Baran 

Intel's i860 Engine Picking Up Steam 

J udging from news at the National 
Computer Graphics Association 

show, Intel's i860 RISC processor is 
finding its destiny in the demanding 
world of three-dimensional and high­
resolution graphics. Giving Intel one 
of the best testimonials yet for its chip 
with the built-in 3-D engine, Hewlett­
Packard (Palo Alto, CA) announced 
that it will develop new graphics 
technologies using the i860. The 
company demonstrated an experimen­
tal i860-based "graphics transform 
engine" installed in an HP-3000 
workstation , handling full-color 
antialiasing, contour mapping , ray 
tracing, and other graphics functions. 
This engine, which HP says will show 
up in future workstations , will include 
hardware support for some of the most 
difficult 3-D algorithms. The graphics 
engine will connect to the work­
station's main CPU and memory 
via a 30-MBps link. HP says that this 
new hardware will perform most op­
erations either in real time or so 
quickly that the user will hardly have 
to wait. Perhaps the most interesting 

part of HP's approach is the degree to 
which difficult rendering operations 
will be moved from software to 
hardware. 

Matrox (Dorval, Quebec, Canada) 
displayed working prototypes of an 
i860 parallel processing board 
designed to speed up floating-point 
operations. The board is built for 
computers with the Extended Industry 
Standard Architecture bus and makes 
use of EISA's bus-mastering capabil­
ity to operate independently of the 
host system . The MP-860, which 
holds one 40-MHz processor and 2 
MB of memory (expected price: 
$6300) , can run floating-point and 
computationally intensive applications 
up to 100 times faster than a 386-
based system with an 80387 coproces­
sor, Matrox claims. You 'll be able to 
connect as many as eight of the boards 
in a single system and have them 
operate concurrently. To communi­
cate, the boards use their own high­
speed bus , called the TransMemory 
bus, that can transfer 100 MBps 

conrinued 



\6u dorlthave to be a rocket 
scientist to program in BASIC. 

Granted, with Microsoft's BASIC Profes­
sional Development System, rocket scientists 
can work wonders every day of the week. 

But if you want to work better in this strat­
osphere, Microsoft® QuickBASIC is all you need. 

Instead of an I.Q. test, you get a step-by­
step printed tutorial that guides you through a 
complete working program. And our handy on­
line electronic manual lets you put your finger 
on anything you want to know instantly, or copy 
and paste sample code into your program window. 

Meanwhile, our on-line training and Easy 
Menus make you feel at home in your new envi­
ronment in minutes-not hours. And to simplify 
things even more, our intuitive interface offers 
context-sensitive help. Plus a debugger that 
gets your program up and running in record time. 

Naturally, this BASIC also turns out code 
at record speed -150,000 lines per minute. 
Not surprisingly, PC Maga-
zine called it" ... perhaps one 
of the greatest software pro- Microsoft QuickaA.s1c 

grams ever written" and gave 
it their Editor's Choice Award. 

All of which only goes 
to prove one thing: you don't 
have to be a rocket scientist ....:;;;::,.......__....,, 
to conquer new frontiers. 

Just smart enough to get a hold of our 
Microsoft QuickBASIC. 

Micmsofl· 
Making it all make sense· 

Customers 1t'ithi11 the 50 United Stales. call (800) -126-9400. Customers in Qmada. call (416) 673-7638 Outside tlw US. and Canada. call (206) 882-8661. © 1990 .Wicrosojt OJrporattOn.411 n'ghts re.SRn'<'d . . \ficrosoft and the .Hicrosojt logo 
are registered trademarks and Making it all make sense is a tra<kmark of.HimNJjf Ccrporation. 
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THOUSANDS ·OF.PEOPLE Do Tins EVERY WEEK.. . . 

12 MHZ 286 VGA 
80286-12 Processor·· 
2 Megs RAM 
1.2 Meg 5.25" Drive· 

• 1.44 Meg 3.5" Drive 
65 Meg 28ms RLL Drive 
16 Bit VGA with 512K ~ 
14" 1024 X 768 Color Monitor 
1 Parallel & 2 Serial Ports 
l Ol Key Keyboard 
MS DOS 3.3 or 4.01 · 
$1995.00 

25 MHZ 386 VGA 
. 4 MegsRAM 

1.2 Meg 5.25" Drive · 
1.44. Meg 3.5" Dnve 
110 'Meg ESDI Drive 
ESDI Controller, ·32K Cache 
16 Bit VGA with 51-2K 
14" 1024 X 768 Color Monitor 
1 Parallel & 2 Serial Ports -

-10 f Key Keyboard 
.MS DOS 3.3 or 4.01 · 
$3095.00 
Witlj -64K Cache $3495 .00 

GATEWAY 386SX 20 MHZ 386 VGA 
• 2 Megs RAM ~ • 4 Megs RAM 

1.2 Meg 5.25" Drive • 1.2 Meg 5.25" Drive 
• r.44 Meg 3.5" Drive • 1.44 Meg 

1

3.5" Drive 

I 9 8 8 

~ 
~ 

65 Meg 28ms RLL Drive • 65 Meg 28ms RLL Drive : :. ,'
0

; 

16 .. Bit VGA with 512K ~== - • 16 Bit VGAwith 512K o .... , ,,.0
, 

• : 14" 1024 X 768 Color Monitor • 14" 1024 X 768 Color Monitor 
• 1 Parallel & 2 Serial Ports - -- 1-Paraflel & 2 Serial .Ports_ 
• 101 Key Keyboard · . -. · • 101 -Key Keyboard 

MS DOS 3.3 or 4.01 · '> '-- • MS DOS 3.3 or 4.01 
$2195.00 $2595.00 

With 64K Cache $2895 .00 

33 MHZ 386 VGA 25 MHZ 486 VGA 
-64K Cache RAM -
4MegsRAM -
1.2 Meg 5.25" Drive 
1.44 Meg 3.5" Drive _ , a w· 4 ~1egs RAM 

. 1.2 Meg 5.25" Drive 
• 1.44 Meg 3.5" Drive 
• 150 Meg ESDI Drive 

• .. 150-Meg ESDI Drive -.. .' 
_ • ESbI Controller, 32K Cache 

16 Bjt VGA with 512K 
• 14" 1024 X 768 Color Monitor 
• 1 Parallel & 2 Serial Ports 

lOl K_ey Keyboard-- ' 
MS DOS .3.3 or 4.01 
$3995.00 _ 

. • ESDI Co.rttroiler, 32K,Cache 
. • 16 Bit VGA with 512K 

· • 14" 1024 X 768 Color Monitor 
• 1 Parallel &·2 Serial Ports 

' 1i lQl Key Keyb_oard 
-.. • MS DOS 3.3 or 4.01 

_$5295.00 

Due to _the volatility of the DRAM market, all prices subje~t to change.·. 

This device has not been approved by the 
Federal Communications Commission. This 
device is

0

not, and may not be offered for sale or 
lease, or sold or leased until the approval. of the 
FCC has been obtained. · 

-, 
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PULL UP A. CHAIR AND, WE'LL TELL You WHY. 
. . - \ . 

z . -
Ted: OK, we're puttfrig together another ad for the · · guarantee everyone that they'll never have a problem. 

magazines and you should be the ones to write it. ~ · Ray: If we could, I'd ·be -out of a job. (Laughter ) 
Todd ·(laughing): Hey, Ted, I'm no writer. ' · Ted: Yeah, Ray. Tell me about your job. What 

- Ray: Me neither." Don 't you s'pose we could hire happens if a_customer does have a problem? 
somebody to write our ads? . Ray: That rs where we shine. Gateway's tech ·support 
(Laughter.) ·is the best in the industry. We know what we're talk.in ' 

Ted: No, because we've always · about, but most importantly, . 
been straight .forward ·in our we care. We ' ll bend over 
advertising. I've analyzed the backwards to take care of you. 
market and I can't understand why . _You won ' t hear us saying, 
anyone would buy a computer_ - "Sorry ma'am, tha_t's a -
from anyplace except Gatew(!.y .- ' software problem." We don't 
Now I know ypu all agree with .care whose problem it is. If 
me, so I want you. to tell the world the machine is not working-for 

" what you can do for them. Just you, we'll do everything in our Norm Waitt , 
Vice Presidenr 

Ted Waitt , straight talk from a friend in _the p~wer to get you up and 
Presii'lent business. I'm recording t!Jis - running. 

Tr_oy: Is.this legal?" -. · Ted: What if you can ' t fix a .problem over the phone? . · 
Ted: - and I'm gonna give the tape to word process- Ray: Then we can send a technician to almost .any-

- ing for a transcription. And that 's going to be our ad. place in the nation. 
- Norm: '.This ouggta be good! (Laughter). -· ;;. Ted: Kathy.,....-. bet you thought I forgot you - what 

Ted: Todd, you're on. I'm looking for a computer' about customer service? 
system. Why should I buy from Gate- Kathy: Customers get very personal 
way 2000? · service here. When you .call Gateway, 

.Todd: Because Gateway has the best · you'll be assigned to one customer 
value. We lead the market in price, : .service representative· who _will· follow 
quality and service. It's that simple. your order from .start to finish . Your 
You wanta get the best system for the person.al rep will make ·a special effort to 
best price from .a company you can ge_t to· know xou and make sure you 're 
depend _on? Then buy frorri Gateway Troy Miller. _ completely· satisfied. 
2000. · Plant Manager Norm: Hey, this sounds almost too 

Troy: Yeah, shop around. But good to be t_rue. 
don't be fooled by stripped-dowf! Ted: Some pepple think that. ·But our. customers don ' t 
systems. Compare Gateway feature """'-- ask them. They know Gateway 2000 is t.he best value 
for feature and we blow the competi- in the ·industry. -. 
tfon away. _ Norm: Do we have an _ad yet? 

Norm:. And read the reviews. Our Ted: Yeah; i think so. · All -I have 
systems-out-perform machines ~hat to do is cut some prices on our 
cost twice as much. .systems. 111en get ready for a really 

Ted: · Troy, you're on .. You run the hot summer... .- . · 
. plant so you tell me what kind of 
quality I can expect. · . .. 

Troy: Well y.ie ·use· a·component 
Todd Osborn , that's not _very comm9n today -

Sales Manager pride. Each machine that goes out the (Tape End -Indicator.) · 
door is custom-built by one person. That person's pay is 
determinedJ;>y how ~atisfied you are as a customer. We 

Kathy Skidmore , 
Customer Service Manager 

use only top-of-the-line · 
'=omponents. You s;.ombine 
that with the midwest wo~J 
ethic and you've got an : . 
unbeatable combination. 

Ted: OK, Gateway's- go1 
great prices on quality 

· systems. But we c.an '.t 

"You've got a friend-in the business." 

Ray Kay/, . 
Technical Support Manager · 

s -~ n o 2 0 0 0 
610 Gateway Dnve • North _Sioux City, SD 57049 
·Telephone 605-23~-200·0 FAX 605-232-2023 
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Trying to give computer makers a 
way to build more highly inte­
grated and less expensive sys­
tems, Chips & Technologies 
(San Jose, CA) has developed a 
new chip set for implementing a 
complete AT compatible on a 
motherboard. The Entry-Level 
Enhanced AT set provides 
complete system logic, I/O, mass 
storage, and VGA control in 
either a three- or four-chip set. 
Company officials say that a 
typical 1980s-style AT uses about 
95 ICs (excluding RAM). The 
ELEAT set reduces that number 
to 44 and cuts the cost of the 
silicon from $179 to $105, they 
say. The company plans a 386SX 
version for the third quarter. 

Advanced Data Servers (Boise, 
ID) claims that its new dBASE 
Query Accelerator ($1995) 
speeds up database queries by 
as much as 100 times. The AT­
bus board is a SCSI disk drive 
controller and database coproces­
sor rolled into one. When the 
CPU issues a database query to 
the disk drive, an Advanced 
Micro Devices RISC chip on the 
board intercepts the request , 
processes it , and returns it to the 
CPU. The RISC chip is optimized 
for database work and can select 
and project records faster than a 
host processor, ADS says. 

At the recent Interface show in 
Dallas, IBM showed its version 
of TCP/IP for OS/2. IBM's 
brand of the standard internet­
work protocol will run on top of 
IBM 's Extended Edition of OS/2 
1.2 and have an icon-oriented 
E-mail application . 

Market researcher American 
Business Information (Omaha, 
NE) interprets changes in the 
marketplace by compiling 
changes in Yellow Pages listings. 
Fewer listings for a particular 
service or industry means 
business is down in that area , ABI 
says. According to the research­
ers' findings for 1989, computer­
related categories were down. 
Data systems consultants and 
data-processing services were in 
the top 20 categories of decline. 
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without affecting processor perfor­
mance, Matrox says. Company repre­
sentatives demonstrated the MP-860 
with a Matrox 8514/A-compatible 
graphics board ; a system with a single 
MP-860 was calculating and drawing 
400- by 400-pixel areas of the 
Mandelbrot set with 2000 iterations 
per pixel in 2 seconds. 

Truevision (Indianapolis, IN) 
introduced a 33-MHz i860-based 
graphics processor for IBM AT 
compatibles. The new Horizon860 
"single-card computer" ($6295) 
incorporates a high-speed bus, called 
the HorizonBus, that Truevision 
claims has a peak data transfer rate of 
264 MBps. Truevision did not 

NCGA 

announce any products that are able to 
take advantage of the bus, but a 
product engineer said that those will 
show up later. 

Hyperspeed Technology (San 
Diego, CA) introduced a board that 
can support one or two i860s and up to 
16 MB of RAM . Like the Horizon860, 
the Hyperspeed board (which costs 
about $7000) has a 64-bit high-speed 
bus but no products that can use it yet. 
Hyperspeed promises a frame buffer 
in the near future . Spectre Corp. 
(Woburn, MA) announced a board 
that uses single or dual i860s but did 
not have units on hand to demonstrate. 
-Nick Baran, Owen Linderholm, and 

Tom Yager 

AutoCAD to Jump Through HOOPS for 3-D 

A utodesk will incorporate the 
HOOPS Graphics System from 

Ithaca Software (Alameda , CA) into 
future versions of AutoCAD, the 
prominent CAD package. HOOPS is 
an integrated library of software 
routines that developers can use to 
create interactive three-dimensional 

AutoCAD image put through HOOPS. 

graphics applications. Autodesk will 
use HOOPS to improve the perfor­
mance of AutoCAD, in particular 
when working with solid 3-D models . 

The HOOPS library is written in C 
and can be called from C or FOR-

TRAN programs. HOOPS is currently 
available across a wide range of 
platforms, including extended DOS, 
OS/2, Mac II, and Unix workstations. 
HOOPS is completely source 
code-compatible across all these 
platforms and automatically works 
with the window managers associated 
with each system. 

The agreement with Autodesk will 
help HOOPS become established as a 
standard set of tools for 3-D imaging, 
says Gary Wayne, Ithaca's executive 
vice president . 

The boom in graphics display 
systems based around processors like 
the Texas Instruments 34020 will 
mean that within five years, Wayne 
says, entry-level desktop computers 
will be able to manipulate 3-D images 
in real time. HOOPS is an ideal way to 
create applications for such systems, 
he claims. The competing PHIGS 
(Programmer's Hierarchical Interac­
tive Graphics Standard) is not suffi­
ciently compatible across multiple 
platforms, Wayne says. 

-Owen Linderholm 

LSI Logic's Chip Set Could Spur SPARC Clones 

L SI Logic (Milpitas, CA) says that 
it will soon ship the first com­

plete chip set for the SPARC architec­
ture pioneered by Sun Microsystems. 
Availability of a complete chip set for 
such a workstation could spur the 
development of SPARC "clones" from 
other computer manufacturers. 

LSI Logic is one of several 

suppliers of SPARC microprocessors 
(integer units and FPUs) and provides 
both the microprocessor and seven 
application-specific IC chips used in 
Sun's SPARCStation 1 workstation. 
But, as LSI Logic's Kim Alfaro points 
out, "an instruction unit and a floating­
point unit do not make a chip set. 

continued 



NewFoxPro 
There's a new leader in the relat ional database manage­
ment world. Its name is FoxPro. 

FoxPro is the first and on/Y microcomputer database 
management system that combines astonishing per­
formance with a s leek interface of amazi ng power and 
beauty. 

• FoxPro offers all the elegance and accessibility ofa 
graphic-style interface , yet operates at the stunning 
speeds possible only with character interfaces. 

• FoxPro is so easy to learn and use , even beginners 
can become productive immediate ly; yet it's powerful 
and sophisticated enough to sati sfy the needs of the most demanding 
developers and power-users . 

• FoxPro gives you choices instead of lim its: use a mouse or a 
keyboard ; type com mands or use the object-oriented interface: run in 
one window, or hundreds . 

• FoxPro is so efficient. it runs in a 512K PC-XT, yet it 's able to take 
advantage of the speed , expanded memory and ex tended video 
modes of the most advanced machines avail able. You don't even need 
a graphics card or spec ial windowing software . 

Nothing is Faster 
Fox Software products a re famo us for th e ir 
unmatched exec uti on speed. Fox Pro extends that 
traditi on. 

FoxPro is up to e ight times faster than d BASE IV­
more than 15 times fas ter than dB ASE III PLUS' 

And that blaz ing speed translates into unprecedented 
power. Now you can effic iently process g igan tic 
database s w ith hundre ds of tho usand s - e ven 
millions-of records. 

Protecting Your Investment 
With FoxPro . your existing FoxBASE + or dBASE llI PLUS pro­
grams wi ll run perfectly-first time . every time. no excuses . And 
FoxPro is language-compatible wi th dB ASE IV But Fox Pro doesn't 
stop there. It has over 140 language enhancements not fo und in any 
version of dBASE. We ' ve outdone ourselves by add ing more than 
200 language extensions you won' t find in Fox BASE + . 

Best of all , Fox Pro opens up whole new world for your applicati ons 
by letting you move them onto a variety of different platforms. 

I 0 

The Tradition Continues 
Fox Software is commi tt ed to 
excellence - our products prove it. 

We 've been produc ing superb database 
management software ince 1983 . And 
our products for both the PC and the 
Maci nt osh continue co win award 
worldwide. 

We' ve taken everything we know about 
software engineer ing . databases and 
interface design , and foc used it into 
one remarkable product-FoxPro. 

FREE Demo Disk 
Shift the balance of power in your favor 
by trying FoxPro for your elf. 

Call (4 19) 874-0 162 now to get your 
free demo di sk. Or ask fo r the FoxPro 
dealer nearest you. See for your elf: 
Nothing Runs Like The rox. 

FoxBASE + Users: 
Call About Our Liberal 

Upgrade Offer! 

System Requirements: FoxPro opermes in 
512K RAM (640K recommended! 1ri1h MS!PC­
DOS 2.0 or gremer and c111 8086!8088. 80286 
or 80386 microprocessor. For op1i11111111 per­
formance. Fox Pm wkes comp/e1e adrnnwge of 
any available EMS (ex11anded 111e1110n •) or a 
mmh coprocessor. 
Trademark/01\'/ler: FoxPro. FoxBAS£ +1Fox 
Sof111·are: dBASE Ill PLUS. dBASE I V/ 
Ash1011-7i:11e. 

Fox Software 
Nothing Runs Like The Fox. 

Fox Software. Inc. (-1 19) 87-1-0 162 
134 W. South Boundary FAX : (419 ) 87-1-8678 
Perrysburg. Ohio -13 551 Telex: 65(>."l 0-10827 FOX 
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NCR PC 
The Most Powerful 



486/MC. 
486 PC By Design. 

When our engineers sat down to build the NCR PC486/MC, they were 

determined to unleash the full power of the Micro Channel™ architecture and 

the i486"' microprocessor. 
Standard Features 

i486 Native Design 

Micro Cl\annel Architecture 

25MHz Processing Speed 

They succeeded. PC I Computing reports 

"the PC486/MC is on the front edge" of 486 

desktops: With its dual high-speed cache 

design, the system takes full advantage of the 

performance potential of the 486 microprocessor. 

And its implementation of Micro Channel 

128KB Of High-Speed Cache Memory 

architecture makes it the clear leader in provid­

ing full 32-bit performance. 

SuperVGA Display Adapter 

Small Computer System lnte[lace 
lSCSlf Multi·Pe~phera l Co~er 

Worldwide Service a d Support 

Available f';/OW' 

According to BYTE Lab benchmarks, the PC486/MC's "mass storage 

subsystem (with a lOOMB SCSI hard drive) turned in the fastest performance 

we've ever measured~'* 

The PC486/MC is a hot box that comes standard with advanced features 

you won't find on competitive machines. In fact, you won't find many competi­

tive machines. Ours is the only native design 486 Micro Channel PC from 

a major vendor now available. Which is why we've already rolled up a com­

manding market share. 

The PC486/MC is the first of a family of advanced PCs that will lead the 

market in speed, power, and availability. 

Our PC family also includes high-performing 286"' and 386"' -based 

PCs. Backed by the resources of a $6 billion computer company with service 

and support in nearly every country in the world. And a commitment to 

quality that is unequaled. 

Call 1800 544-3333 for a free six-page comparison brochure. We'll 

also put you in touch with the NCR or Businessland representative, or other 

Authorized NCR Reseller nearest you. 

Open, Cooperative Computing. 
The Strategy For Managing Change. 
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NCR is the name and mark of NCR Corporation. Micro Channel is a trademark oflBM Corporation. 486, 386,and 286 are trademarks of 
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While trying to change its "mail­
order" image, Dell Computer 
(Austin , TX) is also trying to 
change the image of Unix as 
being slightly more baffling than 
Sumerian runes. The new Dell 
Station series of 386- and i486-
based computers come preloaded 
with Unix operating-system 
software and application pro­
grams: System V 3.2, the X 
Window System, OSF/Motif, 
IXI's X.desktop, and the Uniplex 
suite of office automation 
programs. With these packages 
installed , says Dell 's Bill Zas­
trow, the machine is " ready to go 
out of the box , and you never 
have to see the command line." 

Now that the personal computer 
revolution is "over," Lotus De­
velopment is "fixated on end 
users in an organizational 
context." That's what company 
president Jim Manzi told his 
fellow executives at the recent 
symposium of the Software Pub­
lishers Association. Manzi said 
that personal computers have 
helped individual productivity but 
have done little for organizations. 
He hailed the new era of orga­
nizational computing as the close 
of the "great divide between the 
MIS world and individual 
personal computer users." 

Keyboard king Key Tronic 
(Spokane, WA) is going to start 
making laptop computers. The 
keyboard manufacturer plans to 
build lightweight 386SXs for 
OEMs. The first will be a 
notebook-type model , slated for 
release this summer, that will 
weigh less than 5 pounds and run 
on AA batteries. 

While America waits for ISDN, 
Costa Rica waits to have the 
world's most advanced fiber­
optic-based telecommunications 
system. The Central American 
country plans to install the 
Personal Xchange System, from 
First Pacific Networks (Sun­
nyvale, CA). PX is a distribution 
system for transmitting digital 
phone, voice, data , cable TV, and 
full-motion video over a single 
fiber-optic line. 
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Clone manufacturers would have to 
reverse-engineer the rest of the 
architecture." 

The SparKIT chip set consists of 
seven devices : the integer unit ; FPU ; 
memory, cache, and standard I/O 
controllers: and DMA and S-Bus 
controllers: Just as an IBM PC cloner 
can buy a complete set of support 
chips from Chips & Technologies or 
Headland Technology, for example, 
SPARC cloners will be able to get 
complete chip sets from LSI Logic, 
which also supplies the microproces­
sor. 

The SparKIT set will be available 
in 25- and 40-MHz versions . The 25-
MHz version will cost $1327 each in 
1000-unit quantities and will be 

available soon , the company says. The 
40-MHz version will be available later 
this year for an undisclosed price. 
Asked whether the $1300 price tag for 
the 25-MHz chip set is a bit expen­
sive, Alfaro responded , " We actually 
think it 's quite competitive. Of course, 
any price is negotiable." Alfaro 
declined to comment on what manu­
facturers are candidates for introduc­
ing machines based on the chip set. 
" Let's just say that we expect to see 
some takers in the Pacific Rim area." 
Tatung and Datatech , both of Taiwan , 
have said that they 'll start selling 
SPARC clones by the third quarter, 
but they would not confirm if they'll 
use the Spar KIT chips. 

-Nick Baran 

Quarterdeck's Software Will Allow 
DOS and X Window System Sessions on a PC 

a uarterdeck Office Systems 
(Santa Monica , CA) plans to 

offer later this summer a software 
product that " brings the power of X 
Windows to DOS," as well as a new 
graphical version of its multitasking 
DESQview environment. Unlike 
programs such as Locus Computing's 
PC Xsight, which turn Intel-based PCs 
into X Window System servers and let 
users " hot-key " to a dedicated DOS 
environment , the new Quarterdeck 
software will use the company 's 
multitasking DESQview technology to 
allow both DOS and X Window 
System sessions to run simultaneously 
in separate windows on the same 
machine. 

DESQview with support for the X 
Window System will likely require a 
286 or better CPU and at least 2 MB 
of RAM. By using Quarterdeck's 
QEMM , the PC will be able to run 
several DOS applications locally or 
from a server, while concurrently 
acting as an X Window System server 
to Unix applications running on a 
remote client. 

Quarterdeck president Therese 
Meyers says that users tired of waiting 
for Windows 3.0 have been turning to 
DESQview in record numbers : Sales 
of the package in the first three 
months of this year equaled those of 
the entire year 1989. 

-Andy Reinhardt 

Spindler Defends High Price of Apples 

I t isn't fair to knock Apple for not 
having a lower-priced Macintosh , 

Apple Computer chief operating 
officer Michael Spindler said at a 
recent press conference. If Apple 
targeted the low end of the personal 
computer market , it couldn't "afford 
an organization of 10,000 people," he 
said. 

In the IBM PC clone business, " the 
cost base is minimal , and in four years 
[PC clone makers] do something 
else," Spindler claimed . But Apple 
needs larger profit margins to pay for 
additional R&D and " much more ag­
gressive marketing," he said. 

Spindler admitted that Apple " has 

holes" in its product line, particularly 
at the low end . But he disagreed with 
the oft-repeated claim that the Macin­
tosh is overpriced . " We just don't 
participate in certain aspects of the 
entire market today," Spindler said. 
" But where we do, we're pretty much 
competitive." 

However, Spindler did say that 
Apple plans to become " more aggres­
sive in market pricing" in the future by 
creating a careful balance between 
pricing, profit margins , and company 
costs. Chief executive John Sculley 
has also declared similar intentions 
recently. 

continued 



our customers expect software that works. 
All the time. The key to software quality is 
exhaustive testing. It 's also an engineer's 
worst nightmare. But it doesn't have to be. 
Because now you can automate your soft­
ware testing. 

Introducing the Atron Evaluator. The first and 
only non-intrusive automated PC-based software 
testing tool. 

The Atron Evaluator automatically runs your soft­
ware regression testing programs. All of them. All 
day. All night. Giving you thoroughly tested, higher 
quality software. 

The Atron Evaluator is hardware-based. And since 
it 's non-intrusive, software behavior is tested with­
out the risk of alteration. Once your tests have run , 
you can refer to automatically generated test reports 
to double-check test results. 

The Atron Evaluator saves time. And time makes 
you money. Development cycles are shortened, so 
your software gets to market sooner. And while your 
test programs are running, you can be more produc­
tive . Start a new project. Or go home. 

For more information about the Atron Evaluator, 
call us at 1-800-283-5933. And put an end to your 
worst nightmares. Automatically. 

A Division of CADRE Technologies 

Saratoga Office Center 
12950 Saratoga Avenue 
Saratoga, California 95070 
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Phone : (0285) 5888 
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A new study by Frost & Sullivan 
(New York) estimates that the 
total market for "smart house" 
automation systems could reach 
$2 billion by the year 2000. For 
this to happen , manufacturers and 
industry groups will have to agree 
on standards and make long-term 
strategic commitments to the 
market , as was the case in the 
factory and office networking 
sectors, the report says. Favorable 
developments have included the 
December 1989 draft publication 
of the CEBus standard by the 
Electronics Industry Association 
and the growing role of the Smart 
House Limited Partnership, a 
consortium of vendors, utilities , 
and trade associations. 

Good news, price cuts : IBM 
buzzed PS/2 prices by anywhere 
from $300 to $2000; the Model 
80-111, for example, fell from 
$8995 to $6995. AST Research 
reduced retail prices of its 286-
based Bravo and Premium 
computers by as much as 20 
percent; for example, a Premium 
286 with a 40-MB hard disk drive 
is now $2395. E-Machines 
lowered prices of its color Mac 
monitors by as much as $500. 
And as the market gets more 
competitive, NewGen Systems 
trimmed prices of its TurboPS 
PostScript laser printers, which 
are built around Intel's i960 
processor; the TurboPS/300, for 
example, is down by $1000 to 
$4495. NEC Technologies cut 
$1000 off the price of its Silent­
writer LC890XL PostScript laser 
printer, which is now $5995. And 
QMS lowered its JetScript 
PostScript controller for HP's 
LaserJet II by $300, to $2195. 

As NASA's Hubble Space 
Telescope goes where no tele­
scope has gone before, its 600-
pound Planetary Camera will be 
sending back photographs of 
heavenly bodies. Inside that 
camera are eight image-sensing 
chips from Texas Instruments . 
These tiny charge-coupled 
devices will record the images of 
such things as stars, planets , and 
black holes and zap them back to 
earth for processing. 
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Apple needs to focus on becoming 
a "global player" in the 1990s, 
Spindler said. According to Spindler, 
who formerly headed Apple's Euro­
pean operations, Apple must evolve 
from a U.S.-based computer company 
to a true multinational corporation that 
designs, manufactures, and markets its 
products all around the world. Two 
years ago, he said, his goal was to 
make Apple's nondomestic sales total 
between 30 percent and 35 percent of 
the company's total sales by the end of 
the 1980s. 

"We were absolutely wrong ; by 
this year, the outside business is 45 
percent ," he said . And in a couple of 
years, Spindler believes , outside sales 
will exceed those inside the U.S. 

As part of its global efforts, Apple 
now has a product development 
laboratory in Paris. Even though the 
" largest talent pool of the computer 
industry" is in Apple's Silicon Valley 
backyard , the company can't assume 
that all the innovative ideas are here, 
Spindler said. • 

-Jeffrey Bertolucci 

Telecommunications Act Could Change the 
World of Electronic Information Services 

A U.S. House of Representatives 
subcommittee has begun 

hearings on a bill that could drastically 
change the telecommunications 
industry by allowing telephone 
companies to get into electronic 
information services. The bill , which 
will be the Telecommunications 
Policy Act of 1990 if it becomes law, 
is currently in the Energy and Com­
merce Committee's subcommittee on 
telecommunications and finance. 

Under the bill as now written , 
telephone operating companies (e.g., 
New England Telephone or Mountain 
Bell) would be allowed to provide 
information services, including 
electronic publishing, advanced 
network services, electronic Yellow 
Pages, and customer network manage­
ment services outside their home 
states. Within their home states, they 
would be restricted from operating 
information services other than those 
already running when the new law 
goes into effect . 

"Electronic publishing" is defined 
by the proposal as the provision of any 
information service that the operating 
company "has, or has caused to be, 
originated, authored , compiled , 
collected, or edited" and that is 
disseminated outside the company by 
some electronic means. 

Some newspaper publishers have 
opposed the phone companies' getting 
into electronic information, afraid that 
they will take away the mainstay of 
classified ads. Terry Maguire, a 
spokesperson for the American 
Newspaper Publishers' Association, 
said that hi s group considers the draft 
a "step forward." But , he added, the 
ANPA sees "some changes that need 
to be made" before it could support 
such a bill. He said a basic problem is 
that the draft " fails to recognize the 
basic problem is the telephone 
company control of the local loop." 
He said that the solution to this 
problem is competition at the local­
loop level , just as there is now 
competition at the long-distance level. 

"We support . . . the provision of 
electronic telephone directories," he 
said, "but we believe no case has been 
made for why the telephone compa­
nies need to control information [other 
than telephone number listings]." 

The FCC "cautiously" supports the 
proposal , said a subcommittee press 
aide. 

Capitol Hill insiders and telecom­
munications-industry watchers give 
the bill little chance of passage this 
session but consider it a good indica­
tor of the mood of Congress. 

-George Bond 

AIN'T NO CURE FOR THE SUMMERTIME BLUES? Sure there is. All it 
takes is a call to the BITE news staff If you, your company, or your research 
group is working on a new technology or developing products that will 
significantly affect microcomputers and the way people work with them, we 'd 
like to hear about it. Phone the BITE news department at (603) 924-9281. Or 
send a fax to (603) 924-2550. Or write to us at One Phoenix Mill Lane, 
Peterborough, NH 03458. Or send E-mail to ' 'microbytes ' ' on BIX or to 
"BITE" on MCI Mail. An electronic version of Microbytes , offering a wider 
variety of computer-related news on a daily basis, is available on BIX. 
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One step closer to a mainframe · 
of your own. 

Hard to believe? 
Take a look at the 

::~~= benchmarks. 
c=: The STEP 486is'· 

•::~~breezes past both 
an IBM 3083 mainframe and a 
CRAY-X-MP/48 supercomputer 
as if they were standing still. 

The primary reason is 
Everex's proprietary Advanced 
Memory Management Archi­
tecture. We were the pioneers 
in bringing this write-back 
technology from the mainframe 
to the desktop. 

· AMMA'." enhances the i486'" 
embedded cache-a combin-

ation we call "Two-Tier 
Caching:' It makes the.STEP 
486is one of the fastest 486 
PCs available today. 

And AMMA is scalable 
from 64K to 256K. In small 
cache architectures, perfo~­
mance can suffer when main 
memory increases. AMMA 
cures this problem. 

The upshot of it all? The . 
STEP 486is will not only take1 

you into the next generation 
of software, it 'll run today 's 

· 286 and 386 software with 
scorching speed. 

But users of STEP™ 386 

Circle 115 on Reader Service Card 
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machines can sti,11 k~ep ,UP·" . " 
The STEP 386/20 and 386/25 
'can easily be:. upgra'd~d:to a '' ,, . 
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STEP 4~6is: sirnp'ly by rep1acing ,,. , 
the CPU with an :rN STEP'" 486 . I· ':: 

daughter.board. , ·<.;; .. ;)i·· 
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Cal.I ~-800-334-45~} for . 
more information arid th~ n'arne 
of your nearest Authorized·· 
Everex ij..eseller. 
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Texas Instruments 
you really want in 286-

Model U: All the power -
half the weight. 

Weighing a remarkable 6. 7 lbs. -
including batteiy and 20 MB hard disk 
drive - Tl's TravelMate LT286 Model 
12 delivers all the processing power of a 
desktop PC in a laptop. It's the perfect 
choice fo r professionals who need to 
work on-the-go. 

With the Model 12, you don' t sacri­
fice performance for small size and weight. 
Business software runs fas t, thanks to a 
12 MHz 80286 microprocessor. There's 
plenty of storage fo r all kinds of software 
applications, since the internal hard disk 
drive comes standard, and MS-DOS 3.3® 
and !AP-LI !(TM are in RO M. Plus, you 
get 1 MB of RAM , expandable to 4 MB, 
a feature many other laptops can't match . 
The Model 12 can even be a member of 
your local area network. 

Not only does the Model 12 per­
fo rn1 like a desktop PC, it feels like one, 
too. The AT®-style keyboard provides fu ll­
size, full-travel keys that give your finge rs 
plenty of room and great response. 

Other advantages include an easy­
to-read, backlit LC D screen that your eyes 
will appreciate. For additional flexibility 
and convenience, snap on a 3.5" high­
density floppy disk d rive, or remove it 
and travel light. Then send work to your 
office with just a phone call , thanks to an 
optional internal modem. 

66047© 1990 TI 
Tra\·e\ Mare is a rrademark of Texas ln.sm1menrs . AT is a 
registered rrademark of lmemational Business Machines 
Corp:lrarion. lAPLI>JK is a registered rrademark ot" Tr.l,·eling 
Software, Inc. Excel is a rraJemark and MS-DOS 3.3 is a 
registered trademark of Microsoft Corporation. Page Maker 
is a registered trademark of AIJus CorJ."(')rarion . 
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offers two things 
class laptop computers. 
Models 25 and 45: 
Dazzling display for 
windowing and graphics. 
If you want portability and an exceptional 
display for graphics, you'll appreciate the 
bright side of this solution. T ravelMate 
LT286 Models 25 and 45 feature a bril­
liant black-on-white VGA display that 
rivals that of most desktop PCs. 

You'll love the terrific text and crisp 
graphic images generated for applications 
thatuse MS®-Windows, like PageMaker® 
and Exce[TM . T he VGA screen is perfect 
fo r presentations to clients and prospects, 
plus your own personal use. 

Not only do you get a superb d is­
play, you get superb perfom1ance as well. 
Like standard AT-compatible desktop 
PCs, the Models 25 and 45 operate with 
a 12 MHz 80286 microprocessor for 
quick and powerful processing. You also 
get a 20 MB or 40 MB internal hard disk 
drive; an internal 3.5" floppy disk 
drive; 640K of RAM , expandable to 3.64 
MB; an AT-style keyboard with fu ll-size, 
fu ll-travel keys; and an internal battery. 

As with the Model 12, an intelligent 
power management system turns off the 
screen and hard disk drive during periods 
of inactivity to extend battery life, allow­
ing you to use the laptop longer. 

Considering all these features and the 
perfom1ance and versatility they deliver, 
why would you ever need a desktop PC? 
For the names of the dealers neares t you, 

can l-800-527-3500. 

TEXAS ..,, 
INSTRUMENTS 
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LETTERS 

Micro Craft Dimension 
Remembered 
Kenneth M. Sheldon's article "Micro 
Edsels" (February) mentioned the Micro 
Craft Dimension, of which hardly any­
one has heard . The reason for this prob­
ably lies in the letter to Micro Craft from 
BYTE telling the company that its full­
page color ad brought greater response 
on the reader service than any other ad. 
The story is far more interesting as an ex -
perience in modern company funding 
and lack of focus . For instance, all those 
reader service cards ended up in a closet 
and were not used . 

I have a Dimension in my garage . It 
has the Z80, 8086, and 6512 coproces­
sors . I have it because the company had 
no cash to pay me for programming the 
Apple " slot 7" interface to CP/M-68 
disks. I used it as my only MS-DOS ma­
chine for several years . 

Sheldon said that it "would supposed­
ly run Apple, IBM PC, TRS-80, CP/M, 
and Unix programs . . .. It didn't." It did . 
It did not run all the software for all 
those machines . But what it did run, it 
ran well. 

Originally , the machine was designed 
to be an OEM fast replacement for the 
Apple in a specific color graphics appli­
cation, while including the ability to add 
coprocessors. PC capability was added 
early. The OEM base income was aban­
doned when funding was obtained from a 
company in the long-distance market. 
This company pushed for selling it retail 
and for the color ads . Little distribution 
work was done . Too much money was 
spent on good-looking offices for the 
wrong people. 

The Dimension's problems were com­
plex. The IBM PC coprocessor worked 
well until programmers began using scan 
codes rather than the ASCII codes. The 
designer chose an ASCII keyboard, so 
hot-key combinations such as Control­
Shift never reached the computer . 

The Apple II emulation worked well as 
long as you stayed with II Plus or were 
careful with Ile emulation. But for some 
odd reason, the programmer for the 80-
column card created neither a pure Ile 
card nor a pure old-style card. The ma­
chine read Apple II disks on standard 
drives with special interface lines on the 
expansion bus; an eerie thing about using 
the Dimension was being able to move 
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data from a CP/M-68 disk to an Apple 
disk or vice versa using one drive. 

The CP/M Kaypro emulation worked 
flawlessly . Of course , the people who 
wanted to run Apple CP/M disks were 
out of luck, even though everything they 
needed was sitting right there in the box. 
My experience with Micro Craft poi­
soned me for combo machines. 

Mike Firth 
Dallas, TX 

Thanks for filling in some of the details 
for us , Mike. Your comments that "the 
Apple II emulation worked well as long 
as . . . " and "the IBM PC coprocessor 
worked well until . .. " are indicative of 
the Dimension's problem. While it may 
have run some Apple, IBM PC, TRS-80, 
CP/M, and Unix programs, it certainly 
didn 't run all of those , as the ads implied. 
As I said in the conclusion to the article , 
many of the machines mentioned were 

WE WANT TO HEAR FROM YOU . Please 
double-space your letter on one side of the 
page and include your name and address. 
Letters two pages in length or under have a 
better chance of being published in their en­
tirety. Address correspondence to Letters 
Editor, BYTE, One Phoenix Mill Lane, Pe­
terborough , NH 03458. 

Your letter will be read, but because of the 
large volume of mail we receive, we cannot 
guarantee publication. We also reserve the 
right to edit letters. It takes about four months 
from the time we receive a letter until we pub­
lish it. 

sunk by circumstances or poor market­
ing-no fault of the designers. The Di­
mension may have been one of those. 

-K. S. 

Mac XL No Edsel 
I thoroughly enjoyed " Micro Edsels ." 
Kenneth M. Sheldon writes that Apple 's 
tactic of renaming the Lisa as the Macin­
tosh XL and dropping its price didn't 
work. In fact, it worked all too well. 

Apple's strategy was to provide an in­
terim hard disk drive-based machine for 
the Macintosh Office until the Mac itself 
could be reengineered to serve in this ca­
pacity. Based on the Lisa's sales history , 
Apple believed that it had enough parts 
on hand to shut down Lisa parts produc­
tion . To the company's surprise, sales 
took off so dramatically that the product 
was canceled after only a few months due 
to a lack of parts , not lack of demand. 
Had parts production not been canceled, 
the Lisa/Mac XL might not today be con­
sidered one of the industry's Edsels . 

Tom Eisenmenger 
Winston-Salem, NC 

The "Father of ASCII" Speaks 
Rip Collins suggested in the January 
Stop Bit that many aspects of ASCII 
made it unsuitable for the brave new PC 
world, as opposed to those old fuddy­
duddy mainframes. 'Tain't so, folks . 

First , let me correct the impression 
given by Collins that I created ASCII . 
It is true that my license plate says 
"ASCII" and that the frame says " Yes , .J 
am the father of ASCII. " It gets some 
laughs. I did contribute six characters to 
ASCII, most importantly Escape and the 
backslash . I did as much as anyone to 
promote a single , common interior and 
exterior character set for computers. One 
of the early versions of ASCII was called 
Bemer-Ross Code (mostly in Europe). 
Finally , I have written the bulk of the 
public articles on ASCII. 

But it is not correct to say that I created 
ASCII. To say this insults many people 
who dedicated years of their lives work­
ing out compromises between dozens of 
existing codes for the resultant single 
code. I have never demurred at being 
called the " father of ASCII ," as it is the 
"mother" who creates . 

Also wrong is the statement that 
continued 



I f you're feeling overwhehned by im­
possible deadlines, don't despair. 

Vermont Views™ 2.0 combines a menu­
driven screen designer with a C library of 
over 550 functions to combat program­
ming stress. 

Have Fun Again 
Using the Vermont Views Designer, you'll 

visually create user interfaces in a fraction of 
the time required to code them. Include pull­
down menus, window-based data-entry forms 
with tickertape and memo fields, scrollable 
form regions, choice lists, context-sensitive 
help, and other state-of-the-an features. 
Quickly create and refine operational 
prototypes. 
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You'll enjoy interactive development 
without the limitations of 4GL's. When the 
extensive capabilities of Vermont Views don't 
meet special needs, attach your own process­
ing functions to menus, forms, fields, and 
keys. We've designed it so you won't run into 
dead ends. 

A Better CASE 
Rapid prototyping is the latest CASE tech­

nology. But, with most systems, you must 
throw the prototype away when coding 
begins. With Vermont Views, the prototype 
becomes the application. Menus and data­
entry forms are usable in the final appli­
cation without change. Names of functions 
for retrieving, processing, and storing data 
can be specified as the prototype is created. 
Notes can be attached to forms and fields to 
help you complete and document the appli­
cation. Vermont Views objects are checked 
for validity when created, so integration and 
testing go more quickly. 

Endless Benefits 
Screen generators for most C libraries 

require you to modify generated source code 
to create a fully functional interface - after 
which you must work with the source code. 
Not so with Vermont Views. Designer forms 
and menus can incorporate the special capa­
bilities of Vermont Views and still be revised 
interactively. You'll reap productivity benefits 
throughout the software lifecycle. 

Free Test Drive 
Call for a free DOS demo copy of the 
Designer. See what you've been missing. 

Call 800-848-1248 
Fax 802-848-3502 

Please Mention "030" 

A Universal Solution 
Create a single interface and pon it among 

PCDOS, OS/ 2, 
UNIX, XENIX, and 
VMS. Use 'krmont 
Views with any 
data-base that has 
a C-language interface (most do). Create 
interfaces for any roman-based language. 
Develop safely on networks with our form­
locking version. Truly a universal solution for 
your interface development needs. 

Sweet Music 
"This is the most complete, easiest to use screen 
package I have ever seen ... " -Jim Darragh, 

Commercial Logic, Inc. 

"At a recent field staff meeting, we were able to get 
a consensus ... using the Designer on a big screen 
TV. Changes can be posted real-time and a func­
tioning prototype results.. . The form designer is 
GREAT." -Randy Jones, Beta Tester 

No-limit Trial 
Reduce srress by ordering Vermont Views 

now. There is no risk. Return it for a full 
refund-anytime. We believe in our product. 

-

Vermont 
Creative 
Software 

Pinnacle Meadows, Richford, VI 05476 
Phone: 802-848-7731 Telex: 510-601-4160 



ASCII was created in 1965 . Some of its 
origins were at IBM in 1959, and the na­
tionwide effort began with the ANSI X3 
committee in 1961 , leading to approval 
in 1963. President Johnson 's order in 
1964 made it the first federal Informa­
tion Systems standard. 

With the history straightened out, I'll 
try to remedy Collins ' s complaints. He 
started off with collating (ordering) se­
quence , showing that you cannot order a 
file very well by using the binary se­
quences for character representation . Of 
course you can't! The New York Tele­
phone Company , if asked, might send 
you its multi page set of rules for ordering 
the names in telephone directories . To 
think that characters should be grouped 
in a set by their usage (e.g ., all arith­
metic operators) is as futile as thinking 
that all vowels should lie next to each 
other on a keyboard, or that keys should 
be laid out in alphabetical order. No way! 

Why else did IBM buffer the key-to­
CPU interface with scan codes , if not for 
myriad variations in usage , including 
national languages? ASCII , being world­
wide, must serve those different lan­
guages , not all'ofwhich define the order­
ing sequence the same. 

Next, Collins takes compound delim­
iters to task, not for being composed of 
two characters , apparently , but because 
the designers and standardizers of the 
various computer languages cannot 
agree. Blame them, not ASCII. I pro­
posed in 1962 that the character sets of 
several programming languages each be 
assigned a unique escape sequence for 
identification. Then you type that se­
quence to commence the program , and 
your compiler knows what each combi­
nation means . Just like scan codes, hey? 

Enough. There is a registry book for 
code sets , each set of which has its own 
unique escape sequence to identify it 
(I'll take a little credit for that , too). The 
Japanese 8- and 16-bit sets of TRON are 
registered there. So are videotext, com­
puter graphics, Arabic , Chinese, biblio­
graphic controls , astrology symbols­
you name it. And , of course, PCs, con­
trary to mainframes , reach to the bit and 
pixel , allowing creation of single graph­
ics for any discrete character (so the com­
pound delimiters can disappear) . 

Finally , ASCII has been set up to be 
marvelously flexible , through both ex­
tension (i .e. , alternate sets defined by es­
cape sequences) and expansion (i .e., 
larger sets, 8 bits and up , also via escape 
sequences). The scope that I drafted for 
X3 in 1961 was to develop "a single stan­
dard for logical representation of charac­
ters and character format in the media 
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used for interchange of instruction, data , 
and control information between data 
processing equipment, together with or­
derly provision for expansion and alter­
natives ." 

I say that we met our goal. ASCII is 
now embedded in billions of dollars ' 
worth of equipment-so much so that I 
don't believe that people will spend that 
much money to replace it. If anyone 
really finds something that ASCII needs , 
address the standards bodies formally , 
not the casual user informally. 

R. W. Bemer 
Phoenix, AZ 

Systemantics Author Responds 
As the author of Systemantics , I was de-
1 ighted to find my book reviewed in 
Hugh Kenner ' s Print Queue column 
(January). However, the review failed to 
specify where Systemantics can be ob­
tained . The address is : General Syste­
mantics Press, 3200 West Liberty, Suite 
A, Ann Arbor, MI 48103 . The price is 
$17 . 95 paperback, $21. 95 casebound. 

Readers ' initial responses to Syste­
mantics tend to be either strongly posi­
tive or strongly negative. A typical posi­
tive response is along the lines of: " Yes! 
Yes! This is what happens to me all the 
time! Thank goodness someone has fi­
nally brought it out into the open' " 

Negative responses tend to be like this: 
"Why does this guy keep harping on the 
bad stuff? So mistakes happen. Is this 
any reason to dwell on them?" Negative 
responses are more interesting than posi­
tive ones because they indicate that 
learning could be about to take place. 

Just before a dolphin actually gets to 
the point of a new routine , it gets more 
and more irritable, swims in circles , and 
finally loses its temper, leaping out of 
the water and splashing its trainer. Psy­
chologists call thi s " cognitive disso­
nance " -that irritating feeling that 
something just doesn 't fit. Karen Pryor, 
the Dolphin Lady , whose animal-train­
ing methods are used worldwide , calls it 
the " learning tantrum ." 

Down through history, the learning 
tantrum recurs at moments of crisis. 
When Darwin proposed his new theory, 
the Establishment had a collective fit. 
Sigmund Freud had to set up his own 
press in order to get published. And the 
new breed of scientists around Einstein 
recognized sadly that new theories in 
physics prevail only as the previous gen­
eration of physicists dies off. 

The realization that human beings op­
erate cybernetically-that is , by feed­
back and error correction-is a major ad­
vance. Gregory Bateson once called it 

" the biggest bite out of the apple since 
Eve." 

It is also a difficult idea to grasp. But 
error correction is what we do. We notice 
the difference between our expectations 
and our actual sensory feedback. When 
we notice it, we register it as an error , a 
defect , a failure, a shortcoming-some­
thing to be corrected. If, instead of rec­
ognizing the discrepancy, we try to shut 
it out and proceed as if it weren ' t there, 
then we have the bizarre , funny, some­
times excruciating results cataloged in 
Systemantics. 

Anyone who struggles to take in this 
hard and humbling lesson-that error is 
our existential situation and that our suc­
cesses are destined to be temporary and 
partial-deserves our sympathy. Syste­
mantics is an attempt to make the experi­
ence bearable by means of humor and 
irony. Those are the qualities that people 
have called upon through the ages to en­
able them to cope with the permanently 
provisional human situation. 

I'm glad that Kenner found Systeman­
tics disturbing , because there is, after 
all , a deeper , more serious side to it 
under the humor. There really are un­
known and perhaps unknowable aspects 
of the world around us , and awareness of 
that fact is a very necessary part of any 
significant approach to human knowl­
edge. Kenner may be right in suggesting 
that there are " demons" in Systemantics. 
But they were not put there by John Gall . 
They reside in the material itself-or 
perhaps they are projected there from the 
mind of the observer? 

John Gall 
Ann Arbor, MI 

"Mistakes happen." Sure . Murphy said 
so. An instance is Gall 's misrepresenta­
tion of Murphy. Mistakes are not cosmic 
flaws; it's humans who are error-prone 
(although amid the titters it 's not easy to 
be sure what he 's saying). I'll go on af­
firming that he's drawing laughs by let­
ting us confuse human with cosmic flaws . 
He 's found a good racket. Erma Bam­
beck has worked it for years at the best­
seller level; cf her famous claim that 
washer-dryers eat socks.-H. K. 

February Was a Good Month 
The February BYTE was for me a strong 
winner. I was perusing the 1989 annual 
index to see if any topics looked interest­
ing , and , sure enough , I ran across 
"Modems" and " Protocols. " I whipped 
out the appropriate copies of BYTE and 
flipped right to the information for 
which I was looking . Excellent! 

continued 



Standard Features 
+ High Performance 

Norton SI 38.8 
Landmark 115 MH, 60X 

+ Quality Brand Name Components 

+ One Year Warranty Parts & Labor 

+ 24-Hour Parts Replacement 

+ Toll-Free Technical Support 

+ Also Available: 
Extended Maintenance Contract 
Corporate Leasing 
Custom Configurations 

Order Yours Today! 

Call 1-800-331-1090 or 
1-401-885-6697 

Digital Distributing, Inc. 
20 Cavalier Dr., E. Greenwich, RI 02818 

486 POWER at 
386 PRICES! 

$6,792 
Complete Standard System* 

Standard Configuration Includes: 
25 MHz Clock, Zero Wait Operation 

4 MB 80ns RAM, expandable to 16 MB 
8 KB Internal Cache Memory 

(optional 128 KB External Cache) 
AMI BIOS 

Super VGA Video Card 1024 x 768 
Super High Res VGA 14 /1 Color Monitor 

1.2 MB 5 1:4 /1 Floppy 
1.44 MB 3 1/2 

/1 Micro Floppy 
40 MB SCSI Hard Disk Drive 

2 Serial , 1 Parallel Ports 
200 Watt Power Supply 

MS DOS 4.01 

* Bernoulli drive and 20 " color monitor shown are optional. 
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David Fiedler's Unix /bin column, 
"Dealing with Devices," also had infor­
mation that I can use. I have limited ac­
cess to a Unix machine, and Unix /bin 
will be especially useful in making the 
most of that time. 

I had recently considered allowing my 
subscription to lapse because I thought 
that BYTE wasn't particularly useful 
with the machines I work on. This issue 
has totally destroyed that misconception. 
Great magazine! 

Richard E. Lafleur 
Rochester, NY 

Ray Tracing, Micro Style 
Owen F. Ransen's article, "The Art of 
Ray Tracing" (February), was informa­
tive and thorough , but very misleading. 
It concentrated solely on ray tracing done 
by Inmos transputer-equipped ma­
chines, paying only passing tribute to 
popular microcomputers. Contrary to 
the statement that ray tracing on micro­
computers tends to take hours per image, 
many images can be produced in a matter 
of minutes . 

Ray tracing has been popular on the 
Commodore Amiga since its introduc­
tion, and more recently on the color Mac­
intoshes. The faster Amigas with 16- or 
2S-MHz 68020s and 68030s with equiva­
lent math coprocessors can render com­
plex images in mere minutes. Images 
produced on these machines are no less 
spectacular than those produced using 
the Inmos transputers. 

At least a half-dozen commercial and 
public domain ray-tracing programs are 
available for the Amiga, and at least one 
for the Mac . Both these systems are 
cheaper and more widespread than the 
Inmos T800 machines, making ray­
traced quality available to the general 
public . 

Charles E. Hill 
Orlando, FL 

ASK BYTE 

Not Enough Ports 
How can I access more than two commu­
nications ports on an IBM PC? Procomm 
uses ports COM!, 2, 3 or 4. Can a mouse 
be configured to work with COM3 or 
COM4? It seems that using modems and 
a mouse and connecting to a host all re­
quire more and more communications 
ports-and there are only two available 
in the DOS environment. 

Stefaan Dupont 
Menen, Belgium 
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Because of the limitations of PC-DOS and 
the PC BIOS, you are limited to just two 
communications ports. Certain versions 
of MS-DOS can handle four communica­
tions ports. However, these four commu­
nications ports still use the two interrupt 
request lines: lnt3 and lnt4. 

Most mouse software is configured to 
use COM2. Of all the mice I've checked 
(Logitech, Key Tronic , and Microsoft), 
all use COM/ or COM2. 

My only suggestion to you is to use a 
serial switch box if you have more periph­
erals than ports. -S. W . 

No Warm Boot 
My 20-megabyte Seagate hard disk drive 
won 't successfully do a warm reboot 
anymore , even if I try it soon after I start 
it up . I'm no power user , so I can ' t deter­
mine whether it 's a software or hardware 
problem. I wrote to a number of compa­
nies that produce hard disk utilities, but I 
got no guarantees. So before I shell out 
some money for a hard disk repair pack­
age , is there any help you can give me? 

Joseph A. Bligh 
Lakewood, CA 

If I read your note correctly, it implies 
that your hard disk drive does execute a 
cold boot (i.e. , when you power the ma­
chine up) properly. This leads me to sus­
pect your hard disk drive controller card. 
Either the BIOS ROM on the card has got­
ten corrupted, or whatever circuitry that 
reads the RESET line has gone south. 

Your first repair attempt should be to 
reseat any socketed chips on the card and 
your motherboard (be very careful!). If 
that fails, try locating someone with a 
similar controller card, swapping it for 
yours, and seeing if the problem fallows 
the card.-R. G. 

Switching Fax 
In your December 1989 Ask BYTE, one 
of your readers inquired about devices 
for switching telephone lines between 
phone, fax , and modem. I would like to 
inform your readers that we have de­
signed and are marketing a complete line 
of such devices . Interested readers 
should contact TSX Products Corp. (4SO 
Washington St. , Suite 103 , Dedham , 
MA 02026 , (800) 879-7706 or (617) 
329-1779. 

David A. Vogel 
Dedham, MA 

Thanks.-BYTE Lab Staff 

Shopping for Print Shop 
At our office, we recently purchased 
Broderbund Software 's Print Shop and 

Print Shop Companion. 
On our first purchase we acquired the 

SIA-inch floppy disk and attempted-un­
successfully-to install the software 
from · a Sysgen external SIA-inch floppy 
disk drive onto our IBM PS/2 Model SO . 
After losing one of our four shots avail­
able on the Print Shop package, we con­
tacted Broderbund's technical-support 
people and were informed that it was not 
possible to load from a B drive. They 
suggested that we wait until a non-copy­
protected version of the software was 
available. 

Having learned our lesson , on our sec­
ond purchase we procured 3 \/2 -inch flop­
py disks . After a successful installation 
onto the same Model SO, we tried the 
Print Shop Companion. After the first 
attempt , for unknown reasons we had 
only two installations left , as opposed to 
the three we should have had. 

Everything appeared to be working 
rather well-until we tried printing a cal­
endar on the Hewlett-Packard LaserJet 
SOO + printer. (We followed all instruc­
tions to a T before finally despairing and 
calling for help .) One telephone call to 
Broderbund confirmed our worst suspi­
cions-that although the Special Printer 
Set-Up instructions list the HP LaserJet 
Series and compatibles , it could not run 
successfully on our LaserJet SOO + 
printer. 

Perhaps we read too much into the 
phrase "and compatibles." In any case, 
is there anything we can do to make this 
software package run smoothly on our 
equipment? We now have two copies of 
what could be some very useful soft­
ware, but we can 't use it where we would 
like to. 

Pam Gray 
Terri Baston 

Internal Revenue Service 
Cincinnati , OH 

Your installation problem is one of the 
many reasons that the marketplace has 
overwhelmingly rejected copy protection. 
In spite of what the copy-protection in­
dustry may tell you, legitimate owners 
are frequently inconvenienced by these 
schemes. 

I called Broderbund and asked about 
the LaserJet 500+ compatibility. Appar­
ently, the LaserJet support is for Series 
//-compatible printers only, not the orig­
inal series. There 's nothing you can do to 
fix either the software or your printer. 
You might try calling the company's cus­
tomer service department at (800) 521-
6263. It sounds as though the people 
there are more than willing to help you 

continued 



THE FLYTECH MAGICIAN UNVEILS 
THE WORLD'S FIRST & ORIGINAL 
BOOKSIZE LANSTATION 

CRARY-I 
ARCNET & ETHERNET 
DISKLESS LANSTATION 

FL YTECH TECHNOLOGY (U.S.A), INC. 
3008 SCOTT BLVD .• SANTA CLARA, CA. 95054 U.S.A. 
TEL: (408)727-7373, 727-7374 FAX: (408)727-7375 

FLYTECH TECHNOLOGY HANDELs-GMBH 
MENDELSSOHNSTRASSE 53, 
6000 FRANKFURT· AM MAIN 1, WEST GERMANY 

TEL: (069)746-081, 746-453 FAX: (069)749-375 

FL YTECH TECHNOLOGY (H.K.) LTD. 
B12, 8 FL., BLOCK B. TONIC INDUSTRIAL CENTRE, 
19 LAMHING ST., KOWLOON BAY. KOWLOON, 

HONG KONG 
TEL: 305-1268 FAX: 796-8427 

FLYTECH TECHNOLOGY CO., LTD. 
(HEAD OFFICE) 
2 FL. , NO. 8, LANE 50, SEC. 3, 
NAN-KANG RD., TAIPEI, TAIWAN, R.O.C. 

TEL: (02)785-2556 FAX: (02)785-2371 , 783-7970 

TELEX: 22233 FLTCO 

Circle 125 on Reader Service Card 



Programmer's Paradise~ .. 

LIST OURS LIST OURS 

~ 
COBOL LANG UAGE MACINTOSH 
Micro Focus: Fox BASE + / MAC 495 299 

COBOU2 w/ Toolset lBOO 1499 MacFortran/ 020 495 445 

Personal COBOL 149 129 Smalltalk/V MAC 200 169 

MS COBOL 900 629 
Th ink C 249 165 

M~n">-OliC Rea lia COBOL 995 849 
Turbo Pascal 100 75 

Microsoft C SCREE 10 400 375 MODU LA-2 

Professional 
CODE GENERATORS LOGITECH Modula-2: 

Logic Gem 99 B9 Compiler Pack 99 75 

Matrix Layout 2.0 200 169 Development System 249 199 

Development PRO-C 399 339 TopSpeed Modula-2: 
B-Tree Toolkit 149 135 

System Version 6.0 
DATABASE DEVELOPMENT Communications Toolkit 149 135 
Clarion 2.0 695 499 Compiler Kit 100 89 . 
Clipper 5.0 795 519 DOS 3-Pack 200 179 
dBASE IV 795 489 OS/2 TOOLS 
dB Fast/PLUS 345 295 
dGE 195 179 

Brief 199 CALL J New features: Flash Tools! 89 79 
CASE:PM for C 1495 1420 
Epsilon 195 159 

Fox Pro 795 635 MS OS/ 2 Pres. Mgr. Softset 150 105 

• The Programmer's WorkBench: a new approach to Magic PC 299 249 
R&R Report Writer 150 129 

MultiScope 449 345 

development-integrating all tools into one environment R&R Code Generator 150 129 
PCYACC 395 359 
Smallta lk/V PM 495 395 . Source Browsing: interactively see any part of the project 

Say What?! 50 45 Vitamin C (OS/ 2) 225 165 
SilverComm Library 2.0 189 165 

with the revolutionary project database, which can tell you Tom Rettig's Libra ry 100 80 PASCAL LAN GUAGE 

where anything is located 
Ul2 Version Two 595 479 Asynch PL US 149 115 

DEBUGG ERS (DOS) 8-tree Filer 125 109 

• Code View 3.0: third generation of the industry-leading MultiScope 179 135 
MS QuickPASCAL 99 69 

debugger. Allows developers to use as little as 15K from 
OPTDEBUG 150 129 Object Professional 150 109 

Periscope V512K 495 429 Power Tools PLUS/ 5.0 149 109 

DOS's 640K space. Completely redesigned User Interface. Periscope II 175 125 Topaz 75 67 

Periscope 11-x 145 105 Turbo Analyst 99 89 

List: $495 Ours: $349 
Periscope Ill 1395 1069 TurboMAGIC 199 179 

Special· $329 Periscope Ill PLUS 1795 1519 Turbo Pascal 5.5 150 105 
Periscope IV/16, 20, 25 MHz CALL CALL Turbo Pascal 5.5 Professional 250 175 
Pfix86plus 295 259 Turbo-Plus 5.5 199 159 

We'll Beat The Competition's Advertised Prices! Sherlock 195 175 Turbo Professional 5.0 125 109 
Turbo Debugger & Tools 150 105 

LI ST OURS LI ST OURS DOCUMENTING/ 
PROTOTYPI NG 
Dan Bricklin's Demo II 195 159 

386 CONTROL PROGRAMS C++ FLOWCHARTING Grasp 199 129 

DESQview 386 190 169 C++,Niews 495 419 
Clear+ 200 169 Instant Replay Ill 150 135 

Microsoft Windows/386 195 139 Guidelines C++ 295 269 
C-Clearly 130 115 ProtoFi nish 300 269 

VM/386 245 209 NOP C++ 495 479 Flow Charting II+ 229 185 Show Partner F(X 350 319 

VM/386 MultiUser 895 839 Zortech C++ Debugger 150 129 
Interactive Easyflow 150 125 Soft Demo 80 70 

VM/386 MultiUser Starter 395 339 Zortech C++ 200 165 
Paginate 100 79 

Developer1s Ed ition 450 399 
Source Print 99 89 SMALLTALK 

386 DEVELOPMENT TOOLS Zortech C++ Tools 150 129 
The Documenter 295 245 Smalltalk-BO (386) 595 535 

386 ASM/LI K 495 435 Zortech C++ Video Course 500 449 
Tree Diagrammer 99 89 Smalltalk/V 100 85 

Lahey F7 7L-EM/32 (w/ OS/ 386) 1090 979 C-COMMU NICATIONS EDITORS Smalltal k/V 286 200 169 

Lattice C 286 (w/ extension) 495 395 BRIEF 3.0 199 CALL 
Smalltalk/V MAC 200 169 

Latt ice C 386 (w/ extension) 895 715 Breakout II 125 99 Ed ix 195 Smalltalk/V PM 495 399 

Novell C Network Compiler/ 386 995 C Asynch Manager 3.0 189 139 
165 

799 EDT+ 295 275 WINDOWS (MS) TOOLS 
Paradox/386 895 629 Essential Communications 329 299 EMACS 325 265 
WATCOM C 8.0/386 Prof. Greenleaf Comm. libra ry 299 249 

Actor 2.0 695 559 
1295 1099 Epsi lon 195 138 

WATCOM C 8.0/386 Standard 895 719 Greenleaf ViewComm 559 489 Case:W 795 759 
KEDIT 4.0 150 125 

SilverComm C Async Libra ry 249 209 MKS Vi 149 129 
C-Talk/Views 450 375 

ASSEMBLY LANGUAGE View-232 189 149 Multi -Ed it Professional 179 159 
dBFasVWindows 395 335 

Advantage Disassembler 295 279 C·FILE MANAGEMENT Norton Editor 75 59 
DialogCoder 499 435 

ASMFlow 99 89 SLICK Editor 195 175 MS Windows Development Kit 500 349 

ASMTool 90 80 AccSys for dBASE or Paradox 395 335 Sage Professiona l Editor 295 249 MultiScope 379 289 

MS Macro Assembler 150 105 w/ source 795 675 w/ Mouse 395 335 Proto View 595 535 
OPTASM 125 109 Btrieve 245 185 SPF/PC 245 199 RFFlow 79 69 
Re:Source 150 129 Btrieve for DOS 3.1 Networks 59S 449 VEDIT PLUS 185 CALL Whitewater Resource Toolkit 195 
Sourcer w/ Pre-Processor 140 125 C-lndex Plus 195 175 

169 

Turbo Debugger & T cols 150 105 C-ISAM 225 209 EMBEDDED SYSTEMS Window sMAKER 595 535 

Visible Computer: 80286 100 89 Codebase IV 295 219 Link & Locate++ 395 329 
Winlrieve 395 339 

CQL w/ PASS 395 349 Link & Locate++ Extended 479 395 

BASIC COMPILERS c-tree 395 315 Paradigm Locate 295 259 

MS BASIC Prof. Devel. System 495 349 dBC Ill 250 229 
FORTRAN LANGUAGE NEW RELEASES 

Power Basic 110 99 dBC Ill Plus 500 439 

Quick BASIC 99 69 db_FILE Bundle 295 249 Grafmatic 135 119 

True BASIC 100 69 Essential 8-Tree w/ source 198 149 Lahey F77 L 595 535 c-tree™ by FairCom® 

BASIC LIBS/UTILITIES 
FairCom Toolbox - Prof. Edition 1095 789 Lahey Personal FORTRAN 77 95 89 Affordable, ultra high performance, 

FairCom Toolbox - Special 695 509 MS FORTRAN 450 299 multi-threaded, transaction processing 

db/LIB 159 121 lnformix Products CALL CALL Plotmatic 135 119 server. Intermediate transaction saves 

Dia logic 79 70 Xtrieve PLUS 595 459 RM/FORTRAN 595 499 points. Audit logs allow data and index 

Graph Pak 79 70 C·GENERAL LI BRARIES GRAPHICS LIBRARIES 
restoration to any previous state. True 

GraphPak Profess iona l 149 125 
on-line recovery. High level of user 

P.D.Q. 99 89 C TOOLS PLUS/ 6.0 149 109 Baby Driver 250 199 concurrency, individual record locking, 

ProBas 135 125 C Utility Library 249 199 Essential Graphics 399 349 and automatic deadlock detection. 

ProBas Toolkit 99 94 Green leaf Functions 229 209 Font-Tools 150 119 List: S395 Ours: $315 

ProMath 99 94 Green leaf SuperFunctions 299 239 Font Window 125 109 

Q Base and Quickscreen 149 125 Power Search 149 109 Graf/ Drive Plus Personal 149 135 CASE:PM fo r "C" 2.0 
QuickComm 139 125 Turbo C TOOLS/ 2.0 149 109 Graf/ Dri ve Plus Developer's 299 269 by Caseworks 
QuickMenu 59 55 

Graphic 5.0 395 319 A p_rototyping, code generating, and 
Q uickPak 79 70 C SCREENS Graphics-MENU 195 175 maintenance tool that monitors the SAA 
QuickPak Professional 149 125 Greenleaf DataWindows 395 339 

Data Entry Design 99 89 guidelines to let programmers develop 
QuickPak Scientific 79 70 H i-Screen XL 149 129 

Data Entry Module 59 53 SAA compliant applications for the OS/ 
QuickScreen 79 70 JAM 595 529 

GSS Graphics Devel. Toolkit 595 525 2 Presentation Manar,:r more quickly 
QuickWindows Advanced 149 125 Panel Plus 495 395 HALO 395 279 and easily than ever fore. 

Vermont Views 395 CALL 
HALO Window Toolk it 595 419 

C COMPILERS Vitamin C 225 169 
lcon-T cols/Plus 150 119 List: $1495 Ours: $1420 

C Network Compi ler 695 559 VC Screen 149 139 
Menuet 250 199 Data junction 

Latt ice C 6.0 250 189 
Meta Window 250 209 

Microsoft C 6.0 495 329 (-UTILITIES/ OTHER MetaWindow Plus 325 289 by Tools & Techniques 

MS Quick C 99 69 Clear+ 200 169 
PCX Effects 99 B9 Universal conversion tool that translates 

MS QuickC w/ QuickAssembler 199 139 C-Terp 300 219 
PCX Programmer's Toolkit 195 175 to and from all popular database, 

Top Speed C 199 179 Code Runner 149 135 
PCX Text 149 135 spreadsheet, ASCII and binary files. 

DOS Professional 399 359 Heap Expander 80 70 
Turbo Geometry Library 200 179 Logic available to extract, rearrange 

OS/2 Professional 495 445 HyperWindows 99 90 LINKERS/LIBRARI ANS 
and edit records, fields and characters. 

Turbo C 150 105 PC-l int 139 109 
Batch mode option. 

Turbo C Professional 250 175 PCYACC Professional 495 469 
Plink86plus 495 395 Standard List: $99 Ours: $89 

WATCOM C 8.0 Professional 495 419 TimeSlicer 295 279 
Polylibrar ia n II 149 135 Professional List : $1 99 O urs: $179 

WATCOM C 8.0 Standard 
.RTLink 295 265 Advanced List : $299 O urs: $269 

395 335 w/ source 1000 899 .RTLink/Plus 495 419 



Programmer's Paradise 

Don't let the bugs take over! 

MULTISCOPE DEBUGGERS for 
Windows, 05/2, and DOS will help you 

fight the nastiest bugs! 

13\JTE 
t\',Zl;!o 

INFO 
WORLD ...... 

* 
:1999* .. 
... * 
* * .. *. 
PRODUCT 

OFIBE YEAR 

The three time award-winning MultiScope OS/ 2 Debugger 
technology bas now been tailored for the Windows 3.0 and 
DOS environments! The MultiScope Debuggers for Windows 
and DOS provide full support for the debugging of Windows 3.0 
applications, in addition to advanced debugging capabilities 
for debugging DOS programs. 

(800) 
445-7899 

The MultiScope Debuggers provide easy to use, IBM 
SAA standard Windows, Presentation Manager, and 
character mode user interfaces. The Debuggers are 
100% Code View information compatible, and provide 
support for register parameters . C 6.0 support. The 
package includes both Run-Time and Post-Mortem 
debuggers: the Run-Time debugger allows you to 
dynamically step through and examine the operation of 
your program; the Post-Mortem debugger allows you to 
examine the state of your program after a crash . 
Special TSR programs included in the package allow 

you to monitor the execution of your Windows 3.0 
programs, and provide a dump of your application's 
memory after a Run-Time exception. The MultiScope 
Debuggers support complete expression evaluation for 
C, Pascal, and Modula-2. They also include complete 
80386/486 watchpoint support, virtual machine DOS 
debugging, advanced data browsing capabilities, 
graphical representation of data structures, LAN and 
serial remote, and dual monitor debugging. With all 
this and more, the MultiScope Debuggers will help 
you fight the bugs as you fight the deadlines. 

The 15 MultiScope Views 

Source Log Output Thread Call Help Breakpoint Watch 

!El 
~ 

• Memory Module Graphic Data Procedure Register Data Assembly 

Won't leave ) 'OU hanging in a Palm Tree! 

"If you want an extremely powerful 
OS/2 Debugger, RUN, don't walk to 
your nearest "Programmer's Paradise" 
for Logitech's MultiScope Debugger, 
which makes debugging a real snap." 
BYTE 2/90 

"MultiScope OS/2 Debugger is 
the debugger that should have 
been included with the Presenta­
tion Manager." 
PC Magazine 10/89 

PRICE 
LIST 

MultiScope for OS/2 
MultiScope for Windows 
MultiScope for DOS 

list: $449 
list: $379 
list: $179 

"MultiScope lets you 
focus on the problem to 
be solved rather than the 
tool used to solve it." 
IEEE Software 11 /89 

Ours: $345 
Ours: $289 
Ours: $135 

Circle 242 on Reader Service Card 

"I haven't seen any other 
debugger that has the 
power and flexibility, as 
well as being user friendly." 
PC Week 

MultiScope, Inc. 
(a Logitech company) 

lOGIHGH 



I Guaranteed Best Prices! (800) 
445-7899 

Our Guarantee ... 
Products listed here are 

backed by the 
following guarantee•: 

Should you see one of these 
products listed at a lower 
p rice in another ad in this 

magazine, CALL US! 
We'll beat the price, and 

sHU offer our same quality 
service and support. 

LIST OURS 

XEN IX/ UN IX 
Epsilon 
Interactive 386/ix Complete 
Interactive 386/ ix Comp. MIU 
Interactive (All other procucts) 
JAM 
JAM DBi 
LPl -BAS IC 
LPl-CO BOL 
LPl-FO RTRAN 
LPl-PlJI 
MKS RCS 
MKS Trilogy 
Micro Focus VS/COBOL Comp. 
Panel Plus II 
RM/COBOL 85 (Unix 386) 
SCO 286 Complete 
SCO 386 Complete 
SCO (All other procucts) 
Terminal Control 
VEOIT PLUS 

195 
1239 
1735 
CALL 
1050 
975 
695 

1495 
995 

1995 
395 
119 

2495 
795 

2250 
1495 
1595 
CALL 

995 
285 

ADDITIONAL PRODUCTS 
APL "PLUS 695 
Janus Ada/Compiler System 300 
Latt ice RPG 1600 
Meridian AdaStudent 50 
Merid ian Ada Developer1s Ki t 1095 
MKS AWK 99 
Personal Rexx 150 
SMS 495 
Softprobe 86/TX 395 
Spellcoce 99 

169 
929 

1299 
CALL 

839 
779 
569 

1199 
799 

1599 
335 
105 

2119 
639 

1909 
1195 
1275 
CALL 

849 
249 

549 
269 

1285 
45 

985 
85 

139 
445 

CALL 
89 

APPLICA TION SOFTWA RE 

COMMUN ICATIONS 
BLAST II 250 225 
Carbon Copy Plus 199 129 
DeskLink 170 129 
Laplink Ill 150 99 
PC Anywhere Ill 145 99 
Procomm Plus 75 50 
Side Talk 120 90 

DESKTOP PUBLI SHING 
Adobe Illustrator 695 409 
Corel Draw! 595 399 
Gem Desktop Publisher 299 183 
HALO OPE 195 139 
Lattice HighStyle 375 319 
MKS SQPS 495 479 
PageMaker 795 509 
Ventura Publisher 895 525 

MATHEMATICS 
Derive 200 179 
MathCAD 495 31 5 
Mathematica 386 695 625 

SCiENCE & ENGINEERING 
AutoCAD Release 10 3000 CALL 
AutoSketch 150 95 
ChiWriter 150 129 
Control System Toolbox 495 375 
css 495 469 
OADiSP 895 759 
Design CAD 3-0 400 292 
Drafix Windows CAD 695 CALL 
EXACT 475 380 

* Terms of Offer: 

• Offer good through June 30, 1990 
• Applicab le to pricing on current 

versions of software listed; June 
issue prices onl y. 

• Offer does not apply towards 
obvious errors in competi tors' ads. 

LIST OURS 

SCI ENCE & ENGINEERING 
Generic CADD Level 3 300 179 
LABTECH Acqu ire 195 179 
LABTECH Notebook 995 779 
M ICRO-CAP Ill 1495 1269 
Orcad PCB 1495 CALL 
PC TEX 249 229 
SCHEMA II+ 495 449 
STATGRAPHICS 895 586 
Tango PCB Series II 595 559 
TECH"GRAPH "PAD 395 319 
T' 595 479 

SPREADSHEETS 
Lotus 1-2-3 Release 3.0 595 
Lucid 3-0 149 
Microsoft Excel 495 
Quattro Professional 495 
SuperCalc5 495 

UTILITIES 
386 MAX 75 
386 MAX Professional 129 
above DISC 119 
DOS Partner 99 
Dr. Switch DeveloperPak 99 
FASTBACK Plus 189 
HeadRoom 2.0 130 
Help Build 249 
MACE GOLD 149 
Magellan 195 
Memory Mate 70 
MKS Toolkit 249 
Move'em 89 
Norton Commander 149 
Norton Utili ties 100 
Norton Utilities Advanced 150 
PC Tools Deluxe 149 
Pizazz Plus 149 
Software Carousel 90 
SpinRite II 89 
XTreePro 129 

WORD PROCESSING 
Ami 199 
Microsoft Word 450 
WordPerfect 5.1 495 
WordStar 495 

SOFTWARE FOR SUN 
WORKSTATIONS NEW! 

Basmark QuickBASIC 
C Programmer 's Toolbox/ Sun 
Ed ix 
EMACS for Sun 
Eroff 
Inform ix 
Lotus 1-2-3 for Sun 
Lotus 1-2-3 for Sun Server 
Lotus 1-2 -3 for Sun Noce 
Mathematica for Sun 
Neura lWorks Pro fessional II 
Panel Plus (Sun 3) 
WordPerfect for Sun 

CALL 
495 
425 
395 

CALL 
CALL 

695 
995 
495 

CALL 
4095 
1595 
495 

389 
99 

319 
329 
319 

66 
115 

84 
89 
89 

109 
109 
179 
129 

CALL 
47 

199 
79 
98 
65 
99 
95 
79 
72 
75 

109 

129 
279 

CALL 
23 

CALL 
449 
339 
369 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
1355 
CALL 

Programmer's Policies 
Phone O rders 
Hours 8:30 AM-7 PM EST. We accept 
MC, Visa, AMEX. Domestic shipments, 
please add SS per item for shipping/ 
handling by UPS ground. For domestic 
COD shipments, please add $3. Rush 
service ava ilable. 

Mail or FAX Orders 
POs are welcome. Please include 
phone number. 

Internat ional Service 
Phone number requi red with order. 
Ca ll or FAX for additional information . 

Dealers and Corporate Accounts 
Ca ll for information . 

Unbeatable Prices 
We' ll beat the competition 's advertised 
prices. (Subject to same terms and 
conditions.) Prices subject to change 
without notice. 

Return Policy 
30 days. Due to copyright laws, we 
cannot take back software wi th the disk 
sea l broken unless authorized by the 
manufactu rer. Returned product must 
include R.A. number. 

ATIENTION CORPORATE CUSTOMERS, 
Call Your Corporate Hotline 

(800) 422-6507 
• Select from over 4,500 titles-and we special order too! 
• Get quick delivery at great prices on Microsoft, Borland, 

Lotus .. . etc. (We buy software directly from all the major 
publishers, and keep plenty of stock on hand.) 

• Ask about volume purchase agreements, contracts, and 
personally assigned inside and outside sales representatives 
(CORSOFf Division). 

A CIOR 2. 0--New Version--M o re Memory 
Actor® 2.0 is a significantly enhanced version of Actor, the most productive 
way to w rite programs for M icrosoft W indows. Actor is an interactive, 
object-oriented programming system, 
featuri ng a large class library and source­
code debugging. Since its release in 
1967,Actor has enabled thousands of 
developers to learn object-oriented 
programming whi le creating MS-Windows 
applications in half the time it takes in C. 
This new version breaks the 640K barrier 
with automatic memory swapping. It also 
includes support for user-defined 
primitives, as well as advanced object- Lliiil-----===-..i 
oriented programming fea tu res. 

List: $695 Ours: $559 9 The Whitewater Group ® 

HALO Window Toolkit: The Wind owing Alternative 
The HALO Window Too lkit is a graphical user interface tool that speeds 
development of graphics and imaging applications. 

rMEDIA 
CYBERN ETICS 

• Extensive memory management facility 
detects and uses internal, extended, 
expanded and disk memory as needed 

• Includes HALO graphics toolk it 
• Supports wide variety of graphics disp lays 

(including high reso lution), imaging devices, 
printers and scanners 

• Practical time-saver for Microsoft C 
Programmers 

• Provides a source code compatible develop­
ment path to target both the DOS and OS/2 
operating envi ronments 

List: $595 Ours: $419 

Lattice 80386 C Deve'lopment System 
Full 32-bit power programmi ng tools let you create the 
fastest programs in the shortest time. You get the 
comp lete Lattice C Development System for DOS & 
OS/ 2 w ith the Optimizing Lattice C Compiler, Lattice 
80386 DOS Extender, CodePRobe debugger, 
Assemb ler, and all libraries and ut il it ies performance­
tuned to take advantage of the 80386. All your 
existing source code is upwardly compatible with the 
new Lattice 80386 C Compi ler. Simply recompile 
your DOS appl ications and have them automatically 
optimized to take advantage of 386 32-bit power. 
List: $895 Ours: $719 

Internati onal: 201 -389-9228 
Customer Service : 201-389-9229 
Fax : 201 -3 89-9227 

Corporate: 800-422-6507 
Canada: 800-445-7899 

Call or Write for latest Free Catalog! 

1-800-445-7899 
p, I 

~. ~_e 
r~t .. 
A Division of Voyager Software Corp 

1163 Shrewsbury Ave., Shrewsbury, NJ 07702 



Programmer's Paradise 
LIST OURS 

BLAISE 

~PaMillAe. 
C Asynch Manager 189 139 
ASYNCH PLUS 189 139 
C Tools PLUS/ 6.0 149 115 
EXEC 95 75 
Key Pilot 50 39 

~ Pascal TOOLS 125 109 t--=- o-
Pascal TOOLS 2 100 89 
Pascal TOOLS I TOOLS 2 175 135 
Power Search 149 109 
Power Screen 149 109 
Power Tools Plus 149 109 
RUNOFF 50 45 
Turbo C TOOLS 149 109 
View 232 1.0 189 149 

BORLAND 
Eureka: The Solver 167 117 
Paradox 3.0 725 507 
Paradox LAN Pack 995 697 
Paradox OS/ 2 725 507 - * .· ~:> Paradox 386 895 625 ~--- -- ~ -~-~~...:..-~--
Quattro Professional 495 329 
Reflex v. 2.0 250 175 My d1recrsource for Mic10soft· products 
SideKick 85 60 
SideKick for OS/2 250 175 
SideKick Plus 200 139 Programmer's Paradise offers the compk te 
Sprint 200 139 
Turbo Assembler/Debugger 150 105 software product line f or p ublishing giants such as 
Turbo Basic 100 69 Microsoft, Borland, Lotus, and Software Publishing, a s 

Database Toolbox 100 69 
Ed itor Toolbox 100 69 well as dozens of other important software p ublishers. 

Turbo C 2.0 150 105 Most of these p roducts a re stocked items. 
Turbo C 2.0 Professiona l 250 175 
Turbo Lightning 100 69 Call for immediate delivery! 

Lightning Word Wizard 70 49 
Turbo Lightning and Lightning 

Word Wizard 150 105 
Turbo Pasca l 5.0 150 105 
Turbo Pasca l 5.0 Professional 250 175 

Database Toolbox 100 69 LI ST OURS LIST OURS 
Editor Toolbox 100 69 LATTICE M ICROSOFT !continued! 
Gameworks Toolbox 100 69 

68000 C X-Compiler 900 769 MS Mach 20 495 329 
Graphix Toolbox 100 69 

Curses 125 109 MS Macro Assembler 150 105 
Numerical Methods Toolbox 100 69 

dBC 111 250 229 MS Mouse Bus or Serial: 
Turbo Pascal Developer' s Library 395 279 

dBC 11 1 Plus 500 439 w/ Paintbrush & Mouse Menus 150 105 
Turbo Prolog 150 105 

HighStyle 375 319 w/ Paintbrush & Windows 200 149 
Turbo Prolog Toolbox 100 69 

Lanice 80286 C Develop. System 495 395 MS Multiplan 195 136 
Lanice 80386 C Develop. System 895 715 MS OS/ 2 Presentation Mgr. Tlkt. 500 349 

DIGITALK Lanice C Compiler 6.0 250 189 MS Pascal for DOS or OS/ 2 300 209 
Srnalltalk/V 100 85 Lattice Communications Library 250 209 MS Presentation Manager Softset 150 105 

Communications 50 45 RPG 3.0 1600 1285 MS Programmer's Library-CD 395 277 
EGAIVGA Color Extension 50 45 SecretDisk II 125 109 MS Project 495 329 
Goodies #1 , #2 or #3 50 45 SecretOisk II Administrator 500 429 MS QuickBASIC 4.5 99 69 

Smalltalk/V 286 200 169 SideTalk 125 109 MS QuickC 2.0 99 69 
Smalltalk/V MAC 200 169 SSP/PC 350 299 MS QuickC w/ QuickAssembler 199 139 
Sma lltalk/V PM 500 399 Z80 C X-Compiler 500 449 MS QuickPASCAL 99 69 

MS Sort 195 139 
FAIRCOM LOTUS MS Windows 99 69 
c-tree 395 315 Agenda 395 299 MS Windows/386 195 136 

w/ r-tree 650 519 Freelance Plus 495 347 MS Wi ndows Development Kit 500 349 
w/ Hree, d-tree CALL CALL Lotus 1-2-3 2.2 495 329 MS Word 450 279 

d-tree 495 395 Lotus 1-2-3 3.0 595 389 MS Word for Windows 495 349 
r.tree 295 239 Magellan 195 CALL MS Works 149 105 

FairCom Toolbox Prof. Edition 1095 789 Manuscript 495 326 

FairCom Toolbox Special Edition 695 509 Symphony 2+ 695 499 MORTICE KERN SYSTEMS 
MKSAWK 99 85 

GREENLEAF SOFTWA RE INC. MEDIA CYBERNETICS for OS/2 179 159 
Dr. HALO 111 140 99 for DOS & OS/ 2 199 179 

Greenleaf Business Math lib 395 339 HALO OPE 195 139 MKS LEX:YACC 249 199 
Greenleaf Comm lib 299 249 HALO 395 279 for OS/ 2 349 295 
Greenleaf DataMath Interface 75 69 HALO for OS/2 695 489 for DOS & OS/2 399 339 
Greenleaf Data Windows 395 339 HALOvision Ill 495 349 MKS MAKE 149 129 
Greenleaf Data Windows, OS/ 2 395 339 HALO Window Toolkit 595 419 for OS/2 249 199 
Greenleaf Functions 229 209 HALO for Microsoh Developers 595 419 for DOS & OS/ 2 299 259 
Green leaf Makeform 125 119 MKS Programming Platform 665 565 
Greenleaf Superfunctions 299 239 MICROGRAFX for OS/ 2 995 839 
Greenleaf View·Comm 559 489 ClipArt Collections 250 189 for DOS & OS/ 2 1149 989 

ClipArt Special Edit ions 150 109 MKS RCS 189 159 
IGC Designer v3.0 695 455 for OS/2 289 245 
VM/386 245 209 Draw Plus v l .0 395 258 for DOS & OS/2 339 289 
VM/386 MultiUser 895 839 Graph Plus vl .3 495 324 MKS Software Mgmt. T earn 299 255 
VM 386 Multi User Starter 395 339 XPo~ vl .0 395 258 for OS/2 449 399 
VM/386 NetPa k 150 129 fo r DOS & OS/ 2 499 429 

MICROSOFT MKS SQPS 495 479 
LAHEY MS BASIC Prof. Devel. System 495 349 MKS Toolkit 249 199 
A.I. Developer's Kit OP/SYS 495 459 MSC 6.0 495 329 for OS/2 349 295 
Lahey F77 L 595 535 MS Chart 395 277 for DOS & OS/ 2 399 339 
Lahey F77L-EM/16 (w/ OS/2861 895 799 MS COBOL 900 629 MKS Tri logy 119 105 
Lahey F77L-EM/32 (w/ OS/286) 1090 979 MS Excel 495 319 MKS Vi 149 129 
Lahey Personal FORTRAN 77 95 89 MS FORTRAN for DOS or OS/2 450 299 for OS/2 199 159 
w/Toolkit 119 105 MS Learn ing DOS 50 35 for DOS/OS/2 229 199 

(800) 
445-7899 

LI ST OURS 

NO VELL 
Btrieve Single-User 245 185 
Btrieve for DOS 3 .1 Networks 595 459 
Btrieve for OS/ 2 595 459 
Btrieve for XENIX 595 459 
C Network Compiler 695 559 
C Network Compiler/ 386 995 799 
NetWare C Interface for DOS 295 239 

etWare M HS 100 79 
NetWare M HS Interface Guide 145 129 
NetWare RPC 950 749 
NetWare RPC for OS/2 1700 1359 
Netware SQL 595 459 

etWare System Calls for DOS 195 159 
XQL 795 597 
Xtrieve PLUS 595 459 
Xtrieve PLUS for OS/ 2 595 459 

SAGE SOFTWARE 
C Beautifier 50 42 
PFinish 295 259 
Pfix86plus 295 259 
Plink86plus 495 399 
PolyAWK 99 85 

OS/ 2 Version 199 179 
PolyBoost II 80 72 
PolyDoc 199 169 
Polylibrarian 99 85 
PolyLibrarian II 149 125 
PolyMake 3.0 149 125 
PolyShell 99 85 
PolyXRef 99 85 
Professional PVCS (Corporate) 495 419 
w/ PolyMake for OS/ 2 695 589 

PVCS/MAKE for OS/ 2 395 335 
Sage Professional Editor 295 249 

w/ Mouse Suppa~ 395 335 

SOFTWARE PUBLISHING 
Harvard Graphics 495 339 
Harvard Graphics Draw Partner 149 99 
Harvard Project Manager 695 489 
OfficeWriter 495 339 
OfficeWriter LAN (3 users) 995 699 
PFS:First Choice 169 105 
PFS:First Choice LAN Pack 475 325 
PFS:First Graphics 149 99 
PFS:First Publisher 129 89 
Professional File 299 199 
Professional Plan 99 69 
Professional Write 229 149 

SOUTH MOUNTAIN 
Breakout-II 125 99 
C Uti lity Library 249 199 
Essential 8 -Tree 199 149 
Essential Communicat ions 329 299 
Essential Graphics 399 349 
w/ source code 1398 1119 

Hold Everything 129 109 
/-resident(*/ w/ source 249 199 

TURBOPOWER SOFTWARE 
8-tree Filer 125 109 

Multi-user w/ Network Support 175 145 
Object Professional 125 109 
Turbo Ana lyst 5.0 99 89 
Turbo Professional 125 109 

THE WHITEW ATER GROUP 
Actor 695 559 
Language Extensions I 99 85 
W hitewater Resource Toolkit 195 169 
WinTrieve 395 339 

ZORTECH 
ZMech C Video Course 300 269 
ZMech C++ Compiler V2.0 200 165 

w/ source 300 259 
Zortech C++ Debugger V2.0 150 129 
Zortech C++ Developer 's Edition 450 399 
Zortech C++ Tools V2.0 150 129 
Zortech C++ Video Course 500 449 
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out. Maybe if you promised not to audit 
them ? 

In any case, you 're not stuck. You 
could always sell the LaserJet 500+ and 
buy a new primer, or sell your copies of 
Print Shop and look at some other soft­
ware. Print Shop is a nice package, and 
you shouldn't have any trouble finding 
someone to take it off your hands. 

-H. E. 

The Limiting Factor 
I have a Tandy 1000 TX with two 3 1/z­
inch floppy disk drives , a 286 processor , 
a 32-MB hard disk drive card, a 2400-
bps modem , a mouse , and 640K bytes of 
RAM (expandable to 768K bytes on the 
motherboard). I am using two of my 10-
inch expansion slots, which leaves me 
three slots not in use . The question is , 
can I add memory boards? Can I add an 
external drive? Is my power supply the 
main limitation to my expansion capabil­
ities? If so, does anyone produce a power 
supply unit that will fit into my com­
puter? 

One problem that I have occurs when I 
use PC SHELL from memory-resident 
PCTools 5. 5: I find myself out of mem­
ory. I usually use WordPerfect 5.0 and 
Reflex 2.0. I have problems with any­
thing that requires 640K bytes (and some 
programs that require 512K bytes). I 
plan on expanding to 768K bytes as soon 
as I can get the chips , but I would like to 
expand past that point. 

L. David Morris 
Milan, TN 

You 're absolutely right: Your power sup­
ply is a serious limitation . The 1000 TX 
came standard with a miniature 67-watt 
power supply. Tandy does not support an 
upgraded power supply for that model; in 
fact , the company seems to frown on the 
very idea. Most Tandy Computer Centers 
don 't suggest a second hard card for the 
1000 TX for fear of blowing the power 
supply. 

Your troubles are compounded by the 
small physical size of your present unit. 
Perhaps the people at PC Power and 
Cooling could help you (31510 Mountain 
Way, Bonsall, CA 92003, (619) 723-
9513). They specialize in power supplies. 
/found a 200-W supply with petite dimen­
sions (5J{0 by 515 by 3% inches) and stan­
dard motherboard connections, but I'm 
not sure of the exact size you require. 
Measure your power supply and give PC 
Power and Cooling a call. 

That 's not your only limitation, how­
ever. The 1000 TX is a bit of a hybrid. 
Although it sports a 286 processor, it 
runs on an 8-bit bus, so it is really an XT-
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ASK BYTE 

compatible model. Also , as you mention , 
it will not take full-length cards. I looked 
through a JDR Microdevices catalog and 
found some memory-expansion boards 
and disk drive controller cards that 
would fit in your computer, but a techni­
cian at JDR told me that Tandy compati­
bility is a hit-or-miss proposition. Fortu­
nately, JDR has a 30-day money-back 
guarantee. I suggest ordering the card 
you want, testing it in the 1000 TX, and 
returning it if you have any problems. To 
order a cata!.og from JDR Microdevices , 
call (800) 538-5001. 

Intel has no memory-expansion cards 
less than JO inches long. AST Research 
does , but a technician there also warned 
me about Tandy's hardware incompati­
bility. Tandy machines run PC software 
without a problem, but the hardware does 
not strictly follow IBM specifications. 
The AST technician suggested that I stick 
with Tandy products. 

Tandy does of fer some solutions. The 
company sells an expanded memory 
board specifically for the 1000 line. For 
reasons only Tandy would know, the folks 
there call it the Micro-Mini Mainframe. 
They also sell a 20-MB hard disk drive 
card for the 1000 TX that supports a sec­
ond external hard disk drive. The exter­
nal drive should house its own power sup­
ply. If your hard disk drive card is not the 
standard Tandy model, call the vendor 
who sold you the card and ask if it sup­
ports a second external drive. 

I suggest that you work around your 
memory limitations. There's no reason 
why you shouldn 't be able to run Word­
Perfect and Reflex with the hardware you 
now own. First of all, I would avoid mem­
ory-resident software. You should run PC 
Shell from the command line , not as a 
TSR program. The only thing you lose is 
hot-key access to the program and the 
ability to cut and paste to the clipboard 
from external applications. That is a 
small price. Any time that you need your 
PCTools utilities, you can just type in 
pcshellfor PC Shell or desktop for PC 
Desktop. You can also add the pcshell 
command to the end of your AUTO EXEC 
file so your computer will load PC Shell 
each time you turn on your computer. 

I would not run your application pro­
grams from the PC Shell user-defined 
menu, either. You would still have the 
shell stealing precious RAM. Instead, 
simply exit from the shell and fire up your 
application. It should run within 640K 
bytes without any hassle. If you really 
must run PCTools in resident mode, use 
the /RT/NY switch (shell/R1) to cut the 
kernel size down to 9K bytes or so. The 
program will take a bit more time to acti-

vate, but you'll have more memory for 
those hungry applications. 

For more tips on working within the 
640K-byte memory barrier, see the In 
Depth section of the March BYTE-Life 
Within 1 Megabyte. If you acquire ex­
panded memory and insist on running 
resident software, you should get a copy 
of PopDrop Plus or another utility that 
keeps your TSRprograms organized. 

-S . D. 

Manual Labor 
I have purchased a used TEC serial 
printer whose model number is Fl0-40 . I 
am looking for a source to find an own­
er 's manual or a photocopy of one. My 
local computer store can 't help me. Can 
you? 

Dave Grunewaldt 
Eau Claire, WI 

I'm a little confused. The model number 
that you mention is a C. ltoh printer, 
manufactured by TEC. If that 's true , the 
printer should say "C. Itoh " on it some­
where. 

Assuming that you in fa ct have a C. 
Itoh printer, owner 's manuals are avail­
able directly from the company by calling 
(800) 347-2484 and asking for Customer 
Service at ext. 6105. -H . E. 

FIXES 

• The correct price for Lotus Manu­
script , mentioned in Wayne Rash Jr. 's 
Down to Business column (January) , is 
$495. Also , WordPerfect has a screen 
capture utility called Grab . 
• The proper reference to the Super VHS 
connection in Phillip Robinson 's " The 
Four Multimedia Gospels " (February) 
should have been " Y/C," rather than yel­
low/cyan. The Y IC refers to the separa­
tion of the Y (luminance) and C (chromi­
nance) .signals . 
• The contact point for the Interlink net­
work mentioned in " State of the BBS Na­
tion" (January) is Andy Keeves's Execu­
tive Network BBS , the international host 
for InterLink, which can be reached at 
(914) 667-4567 . 
• Regarding the January Short Take on 
the Opus Portable Mainframe, the cor­
rect maximum data transfer rate for the 
AT bus is 6 megabytes per second. 
• Novell does offer upgrade options to 
NetWare 386 ("NetWare 386: Less Pain , 
Great Gain ," March). Prices range from 
$2495 to $7580, depending on the ver­
sion of Net Ware you want to upgrade. • 



BSOcps/240 lp 
And It Runs .. . 
And Runs . .. And Runs . 
The fastest serial dot matrix 
printer on the market today' 
The all new BSOXL offers a world of benefits i 

• Lightning fast at 850 cps (240 lpm throughput) 
• Continuous printing capabilities with no overheating 

or unnecessary downtime' 
• Over 300 local service centers nationwide to keep 

your jobs running day and night 1* 

The waiting game is over, as the BSOXL takes 
on mountains of data, round the clock, w ith no duty 
cycle restrictions r Any printing application you need 
is handled with rapid-fire reliability: 

• Data Processing 
• Financials 

· call for ava1lab1hty m your area 

Standard features are better than ever 1 

• 5 to 18.2 Pitch Printing 
• Front Panel Menu 

Programming 
(No DIP Switches) 

• Quietized Enclosure 
• EPSON, DEC, and IBM 

ProPrinter XL Emulations 

• 8K Data Buffers 
• Serial & Parallel Ports 
• Convenient Front & 

Bottom Paper Feed 
• Full International 

Character Set 

OTC, .. An American Winner ! 
Call today for more details. 

Output Technology Corporation BV • Saturnusstraat 25 2132 HS Hoofddorp • The Netherlands 
Telepnone. (31) 2503 32599 • Te lelax· (31 ) 2503 39555 • Telex· (8'4) 20000 REF· MMC27.NLX505 



Dell Introduces 
a Faster SX 
in a Large Chassis 

D ell's 20-MHz 386SX­
based system includes 1 

MB of RAM , a 40-MB 28-
ms hard disk drive , and a 
monochrome VGA monitor. 

The motherboard features 
room for up to 8 MB, em­
bedded floppy and hard disk 
drive controllers , embedded 
I/O with one parallel and two 
serial ports , and a socket for 
the new 20-MHz 80387SX 
math coprocessor. 
Price: $2899. 
Contact: Dell Computer 
Corp ., 9505 Arboretum Blvd ., 
Austin, TX 78759 , (512) 
338-4400. 
Inquiry 1121. 

Low-Priced Unix 
Workstation 
Features i486 

S tandard features of the 
PWS/425C , a short-tower 

Unix system, include 4 MB 

WHAT'S NEW 
HARDWARE • SYSTEMS 

Dell 's 320LX is one of the first 386SX systems with a 20-MHz 
clock speed. 

of RAM (expandable to 16 
MB) , a 105-MB SCSI hard 
disk drive , and a 16-inch color 
monitor with 1024- by 768-
pixel resolution. Also included 
are a 101-key keyboard , a 
mouse , a 16-bit Ethernet con­
troller and TCP/IP support , 
and your choice of a 3 \/2- or 
5 'A-inch high-capacity flop­
py disk drive. 

The motherboard has one 
parallel and two serial ports , a 
socket for a Weitek 
WTL4 l 67 math coprocessor, 
and slots for two 16-bit add­
in cards. Bundled with the 

PWS/425C are Interactive 
Systems ' Unix V 3.2 and ver­
sion 11.3 of the X Window 
System. 

The PWS/425C measures 
8 by 12 by 16 inches. An op­
tional 9- by 18- by 24-inch 
full-tower version has room for 
eight half-height 5 1A-inch 
disk drives. 
Price: $9995; with eight-bay 
tower, $10 ,490. 
Contact: Mobius Computer 
Corp ., 1717 Embarcadero Rd ., 
Palo Alto , CA 94303 , (800) 
662-4871 or (415) 493-7777. 
Inquiry 1120. 

Sharp's Notebook 
Computer 
Has VGA Screen 

T he Sharp PC-6220 is a 
notebook-size 12-MHz 

286 machine that features a 
backlit LCD screen. 

It has a footprint the size 
of a standard piece of paper 
(8)1i by 11 inches), and it 's 
only 1 % inches thick. The sys­
tem weighs 4 pounds , includ­
ing an internal nickel-cadmi­
um battery that will last for 2 
hours . 

Sharp 's PC-6220 is a lightweight and low-cost notebook AT that 
comes complete with VGA graphics and a 2-hour barrery. 

The 20-MB 23-ms hard 
disk drive is internal , and you 
can upgrade standard mem­
ory from 1to3 MB. The 10-
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inch screen features Sharp 's 
" triple supertwist" LCD tech­
nology to give high contrast. 

An optional expansion unit 
has room for AT-compatible 
add-in cards and a 3 1/2 -inch 
1.44-MB floppy disk drive . 
Price: Under $4000. 
Contact: Sharp Electronics 
Corp . , Sharp Plaza , Mahwah , 
NJ 07430 , (201 ) 529-8974. 
Inquiry 1122. 

Arches Come 
in Two Shapes 

A rche Technologies has 
introduced two inexpen­

sive 25-MHz 386 systems: 
the Rival 386-25 desktop sys­
tem and the Pro-File 386-25 
tower system. 

Both systems include 1 
MB of RAM (expandable to 8 
MB on the motherboard) , a 
5 1A-inch 1.2-MB floppy disk 
drive , a controller that sup­
ports two floppy and two hard 
disk drives , a JO !-key key­
board , an I/O card with two 
serial and two parallel ports , 
a 200- or 275-W power supply, 
and Arche 's own BIOS. 

The Rival desktop system, 
which measures 16 1/2 by 17 by 
6 inches and weighs 28 
pounds, can house two addi­
tional disk drives (one inter­
nal). It also can hold one addi­
tional 8-bit card and five 
additional 16-bit cards. 

The Pro-File tower system, 
with the more powerful 275-W 
power supply , measures 24 
by 5 1/2 by 19 \/2 inches and 
weighs 52 pounds . 
Price: Rival 386-25 , $2655 ; 
Pro-File 386-25 , $2955. 
Contact: Arche Technol­
ogies, Inc., 48881 Kato Rd ., 
Fremont , CA 94539 , (800) 
422-4674 or (4 15) 623-8100. 
Inquiry 1123. 



HARDWARE • PERIPHERALS 

Color Your 
Projected Images 

T he Proxima Data Dis-
play VersaColor is a full­

color LCD projection panel 
with its own microprocessor. It 
is capable of displaying S 12 
simultaneous colors from a 
VGA format or from your 
Mac intosh. 

The panel makes colors by 
using three separate LCD pan­
els , one each for red , yellow , 
and blue. Each panel can dis­
play several levels of color 
using proprietary coloring 
techniques. 

The panel has a maximum 
resolution of 720 by 480 pi xels 
and provides VGA compati-

Proxima 's 
overhead pro­
jec1 ion panel 
displays color 
from your 
PC or Mac. 

SPREAD THE WORD 

bility in text and graphics 
modes and high-resolution 
compatibility with the Macin­
tosh in 640- by 480-pixel 
modes . For faster displays of 
simple graph ics and text , the 
panel can be toggled to an 
eight-color binary mode. 

The panel measures 12 !/i 
by 12 by 1 Ys inches and weighs 
6 pounds. It has controls 
(some of which are program­
mable) for things like posi­
tioning the display and altering 
tint. You can also control the 
panel with an infrared remote­
control device . 
Price: $6499. 
Contact: Computer Accesso­
ries Corp. , 6610 Nancy Ridge 
Dr. , San Diego , CA 92121 , 
(6 19) 4S7-SSOO . 
Inquiry 1130. 

four new produa is important /0 us. Please address informa1ion 10 
New Produas Editors, BYTE, One Phoenix Mill Lane, Pe1er­
borough , NH 03458. Belter ye1, use your modem and mail new 
producl informal ion to The 111icroby1es. hw or microby1es . sw 
conferences on BIX. Please send the product description , price , 
ship date , and an address and telephone number where readers can 
get more information. 

IBM 's $1495 Laser Printer Eis Post Script-capable. 

IBM Targets Laser­
Jet llP with New 
$1495 Laser Printer 

T he Laser Printer E , 
which prints at S ppm , is 

much like the 10-ppm printer 
that IBM introduced last fall. 
Both feature fi ve portrait 
fonts , five landscape fonts , and 
an optional PostScript 
module. 

Standard equipment in­
cludes a 200-sheet paper tray 
and S 12K bytes of RAM (ex­
pandable to 3.S MB). 

The user-installable Post­
script module includes 17 resi ­
dent outline fonts. Another 
option lets you serially connect 
up to six personal computers. 
Upgrading the new model to a 
10-ppm system involves re­
placing the printer 's 
motherboard. 
Price: $ 149S; PostScript 
module , $499; 10-ppm 
motherboard , $1099. 
Contact: IBM Corp. , Na­
tional Distr ibution Division , 
One Paragon Dr. , Montvale , 
NJ 0764S , (800) 426-2468. 
Inquiry 1131. 

NEC Introduces 
New CD-ROM Drives 

T wo SCSI-based CD­
ROM readers called the 

Intersect CDR-72 and CDR-
82 are external and internal 
(respectively) S 1A-inch units 
that read mult iple formats of 
6SO-MB CD-ROM car­
tridges. 

NEC says that the readers 
support IBM High Sierra , 
Apple Macintosh HFS , and 
ISO 9660 formats. They ' re 
also compat ible with Apple 's 
HyperCard . 

Data transfer rates are 
!SOK bytes per second in con­
tinuous-read mode and 1.S 
MB per second in burst mode. 
Typical seek time is 3SO ms. 
The externa l model measures 
9Y. by 2Y. by 9% inches and 
weighs 7% pounds. Interfaces 
are optional. 
Price: Intersect CDR-72 , 
$999 ; Intersect CDR-82 , $899 ; 
XT I AT interface, $249; PS/2 
interface , $299 ; Mac interface, 
$99 ; ProSpeed LTX inter­
face , $199. 
Contact: NEC Technol­
ogies , Inc., 12SS Michael Dr. , 
Wood Dale , IL 60191 , (708) 
860-9SOO. 
Inquiry 1127. 

cominued 
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DR DOS on a 
Plug-In Card for 
Diskless Boot-Up 

T he ROS (ROMed Oper­
ating System) 8-bit plug­

in card for IBM PC compat­
ibles lets you boot Digital 
Research ·s DR DOS operat­
ing system without a disk 
drive . 

Unt il now , Award Soft-
ware has offered DR DOS in 
silicon or as software mod­
ules of object code . DR DOS is 
a version of MS-DOS devel­
oped to be put in ROM and 
used in laptops and other sys­
tems. It offers all the standard 
features of MS-DOS plus ca­
pabilities added by Digital 
Research . 

Award Software says that 
booting from the new half­
length ROS Card saves your 
hard disk drive about 41K 
bytes of RAM. ROS comes 
with 256K bytes of RAM , 
which includes the operating 
system and bundled software 
utilities. The company also 
says that ROS removes some of 
the problems of booting MS­
DOS from disk drives . such as 
the possibility of accidental 
file corruption or deletion. 
And it should provide some 
level of protection against com­
puter viruses. 

Another way to acquire 
DR DOS is to buy the ROS 
System Builders Kit , which 
includes DR DOS and software 
to build ROM images for 
your own EPROM software . 
ROS can be set up to always 
boot from the DR DOS 
EPROMs or to boot selective­
ly from a disk drive or the 
EPROMs . 
Price: $199; ROS System 
Builders Kit , $299. 
Contact: Award Software , 
Inc ., 130 Knowles Dr., Los 
Gatos , CA 95030. (408) 
370-7979. 
Inquiry 1140. 
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WHAT'S NEW 

HARDWARE • ADD-INS 

Award Software 's ROS Card is just the operating system DR 
DOS ordered. 

Would You Like 
a DOS System 
with That Mac? 

T he Mac/DOS 286sx, a 
12-MHz 286 coprocessor 

card for your Mac Irs NuBus 
slot , lets you take advantage of 
DOS applications . including 
networking. 

It includes I MB of RAM , 
a serial and a parallel port. and 
support for Apple 's FDHD 

Superdrive, wh ich means that 
the Superdrive can read from 
DOS-formatted 3 1h -inch 1.44-
MB floppy disk drives. 

Features include support 
for Dynafile 5 1A- and 3 1/2-inch 
disk drives and external SCSI 
drives , plus the ability to trans­
fer and convert files from 
one format to another. 
Price: $1295. 
Contact: Univation , Inc .. 
513 Valley Way , Milpitas , CA 
95035 , (408) 263-1200. 
Inquiry 1134. 

Dictating 
to the Dragon 

D ragon Systems recently 
upgraded its Dragon­

Dictate system to recognize 
25.000 spoken words. You can 
also now dictate as fast as 40 
words per minute, and you can 
teach DragonDictate an addi­
tiona l 5000 words , including 
names , parts numbers , and 
legal and techn ical terms . 

The system consists of an 
add-in card for 386 machines 
(20- or 25-MHz recom­
mended) , software that handles 
word recognition , and a 
headset microphone. You need 
at least 8 MB of memory. 

The voice-recognition 
hardware , based on a Texas In­
struments 32010 digital sig­
nal processor , digi tizes the 
speech and checks each word 
against its 25 ,000-word 
database . 
Price: $9000. 
Contact : Dragon Systems , 
Inc. , Chapel Bridge Park , 90 
Bridge St .. Newton , MA 
02158 , (6 17) 965-5200. 
Inquiry 1136. 

co111in11ed 

Double Your Data Storage Capacity with $1 99 Card 

T he InfoChip.Expanz! is 
a compress10n copro­

cessor card with a propri­
etary chip that compresses 
data on random-access data 
storage devices, such as 
floppy and hard disk drives. 

Expanz! offers transpar­
ent compression and decom­
pression and does not slow 
your access to the stored 
data , the manufacturer says. 
The method of compression 
is " lossless" as compa red to 
video compression , where a 
certain amount of data can 
be lost but is not noticeable 
when you look at the com­
pressed and decompressed 
video. 

The 8-bit half-length Ex-

panz l will work with any 
DOS 3.x application and av­
erages a 2.5-to-l compres­
sion ratio. That means that 
your 20-MB hard disk drive 
will hold about 50 MB of 
data , and your 100-MB SCSI 
drive will hold 250 MB . The 
overhead for compression on 
a hard disk drive averages 3 
percent of the size of the 
original hard disk drive, or 
less than 1 MB in the case ofa 
20-MB drive. 

Once you have Expanz' 
installed on your XT or AT 
and you are ready to com­
press the files on your 20-
M B hard disk drive, the 
compression process takes 
about 10 minutes . 

Thereafter, Expanz! will 
compress and decompress 
files as you use your com­
puter . And because you are 
then reading compressed 
files (e .g., three sectors of 
the disk now map to one) , the 
read time is somewhat fas ter 
than it was with uncom­
pressed files . The time will 
not be substantially less for 
hard disk drive reads, but 
floppy disk dr ive reads are 
said to be about three times 
faster. 
Price: $199. 
Contact: InfoChip Sys ­
tems , Inc ., 2840 San Tomas 
Expy., Santa Clara , CA 
95051 , (408) 727-0514 . 
Inquiry 1133. 



C Programmers Talk 
About Their DBMS 

Performance "10-50 times faster than any other DBMS." 
Bruce Kyle. Software Consultant. Wyatt Software 

"We're staggered by the speed of db_ VISTA III, which 
remains constant regardless of file size. This feature, plus 
impeccable integrity made db_ VISTA III an easy conclusion to 
months of market research. " 

Stephen Meehan, Programmer/Analyst. Seaboard Life Insurance 

Flexibility " Nobody else gives me the flexibility to --:::::=====::.t manipulate my DBMS application like 
db_ VISTA III. And db_QUERYand db_REVISE provide 
powerful tools for querying and restructuring the database ... no 
other product compares!" 

Mark Thomann, Senior Analyst. Taco Bell 

Portability "db_ VISTA III with source code allowed us 
to port our Airport Automation System from 

MS-DOS to Stratus/VOS quickly and painlessly." 
Jon Stephenson. Pres ident , ICCI 

Source Code "db_ VISTA III with source code gives 
me outstanding flexibility and is the best 

form of documentation money can buy." 
Paul Cadaret. President. Unicon 

"We chose db_ VISTA III because it's 
===;;..;.;;..;.;;....;;;. ___ royalty-free and written in C. We 

were able to create a product so much better than anything else 
on the market that it was selling by word of mouth before the 
promotional literature went out." 

Jeff Bean. President. CWC Software 

Value "db __ VISTA III on the PC is the only DBMS 
that I have found sophisticated enough to do the 

kinds of access tracking we require, and do it quicker and 
cheaper than the way it is now done on a large VAX cluster 
system. " 

Larry Desonier, Member of the Technical Staff, Sandia National Laboratories 

db VISTAIII™ 
Database Management System 

Raima Corporation 3245 146th Place S.E.. Bellevue. WA 98007 USA (206)747-5570 
FAX: (206)747-1 991 Telex: 65030 182:37 r"ICI UW International Distributors: Germany: 07 127/52.+J. France: ( I )46 09 27 4 

U.K. : (0992) 500919 Switzer land: (01 )7250-l10 1'etherl ands: (02159}-+6 8 1....!. Sweden: (O IJ Jl247 80 Denma rk : (2)887249 Italy: 
Q.15/5847 11 'iorway: (02H-l 88 55. (3)89 22-10 Aust ri a : 02243-81861 C.S.S.R.: (8 12 ) 292- 19-65. (0142)43-79-52. (01.12) 35-99-08 
Aus tra lia : 02419 7 177 J apan: (03}+7J 7432 Taiwan: (02)511 3277 .\lexico: (83)57 35 9-1. Cenrral America: 28 07 6-i 
Argentina: 13135371 C hil e: 2696 -+308 Uruguay: 1 920959 Brazil: 0 115.32 !689 © Copyright 1990 RaimaCorporation 

C programmers around the world are 
talking about db_ VISTA III from 
Raima. Call today to discuss your 
DBMS requ irements, and ask for our 
Lit-Pac that contains technical 
specifications, benchmarks , and 
DBMS success stories. 

Call 1-800-db-RAIMA 
(1-800-327-2462) 

~RAIM~M g 
~, CORPORATION ~ 



Superior performance in all e 
Like your friendly neighborhood 

mailman, you can always count on 
Microsoft to deliver. Because no matter 

l 

what kind of 
system you're 
currently us­
ing, we offer 
the best word 
processing 
application. 

And, quite frankly, we're not the 
only ones who think so. 

Word for Windows~ our graphics­
based PC program, was rated the best 
word processor by Info World. While its 
character-based counterpart, Word 5.0, 
was given Software Digest's highest 
rating. There's a Word 5. 0 for XENIX, 
too. And last, but not least, Word 4. 0 
for the Macintosh: which also received 

Customers inside the 511 United Stales. call (800) 541·1261. Dept. L02 In Cm1ada. call (.Jl6) 673-7638 Outside the US. and Canada. call (206)882-8661. © 1990 Microsnft Corporation All rights /'l'.<enwl. 



nvironments is our motto, too. 
Software Digest's highest overall rating. 

But while they're considered 
superior individually, few people real­
ize how well our Words work together. 
They not only read and write to each 
other, but to other programs as well. So 
file sharing couldn't be easier. 

And switching from your exist­
ing program is also painless, thanks 
to context-sensitive, on-line help and 

complete file conversion capabilities. 
For more information about 

the Word family, including our soon­
to-be-released OS/ 2 version, call us at 
(800) 541-1261, DepartmentL02. 

We'd ask you to write, but mail 
carriers work hard enough already. 

MictOsoft® 
Making it all make sense· 

,\ficroso.fl a11d tile .\licroso.fl logo arc regista<'d trademarks a11d ~laking it all make sense is a trad<'mark Qi .\ licros1~1/ C.Jrporation .. \Jaci11tos/J is a registered trademark Q( .4pp!r Comp11tc1: Inc. 



Replace That 
Old Power Supply 
with a UPS 

T he InnerSource 2210 in­
ternal uninterruptible 

power supply from PC Power 
& Cooling is a power supply 
with a maintenance-free 12-
V battery. It runs for 5 to 10 
minutes when the power goes 
down , sounds an audible 
alarm, and puts out the 
equivalent of 300 W of power. 

The drop-in replacement 
power supply comes with 
Power Watch software from 
RE Limited . When you leave 
your system, you leave the 
floppy disk inserted in the 
drive. Then if the power goes 
down , a TSR program boots 
the floppy disk drive and 
does an automatic save. 

The power supply mea­
sures 8% by 5o/i 0 by 5o/i 0 inches 
and weighs 14 pounds . 
Price: $449 . 
Contact: PC Power & Cool­
ing , Inc., 31510 Mountain 
Way, Bonsall , CA 92003, 
(619) 723-9513. 
Inquiry 1141. 

Step on It 

B rown & Co. has up­
graded the PC-Pedal to 

let you duplicate any key­
board key on an XT- , AT-, or 
PS/2-style keyboard with the 
press of you r foot , the manu­
facturer claims. 

The system consists of a 
foot switch with a 6-foot cord 
and a parallel-port adapter 
that includes its own parallel 
port , so your printer won't be 
left without a parallel port. 

The (older) standard ver­
sion duplicates the Shift , Alt , 
or Control keys and changes 
the space bar to a Backspace 
Delete key when you hold the 
pedal down. The enhanced 
(new) version lets you dupli­
cate any keyboard key . For ex-
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This replacement power supply from PC Power & Cooling 
doubles as a battery-powered backup system. 

ample , an Alt or Control key 
can be assigned as a macro. 
Price: Standard vers ion , 
$59.95; enhanced version , 
$79 .95. 
Contact: Brown & Co., Inc ., 
P .O . Box 2443, South 
Hamilton , MA 01982 , (508) 
468-7464. 
Inquiry 1142. 

IOtech Introduces 
IEEE-488 Interface 
for the NeXT 

T he SCSI488/N is an 
IEEE-488 interface plus 

software driver that lets your 
NeXT Computer control up to 
14 instruments . Data rates 
are 900K bytes per second 
through the SCSI connection. 

Included in the thin , rack­
mountable SCSI488/N is a 
software driver that links to 
Objective C , NeXT's develop­
ment language. The software 
includes mouse-compatible 
IEEE commands and auto­
matically assigns names to in­
struments , thus elimi nating 
the repetitive details of bus 
addresses , bus terminators , 
and data formats. 
Price: $1495. 
Contact: IOtech , Inc., 
25971 Cannon Rd ., Cleveland , 
OH 44146, (216) 439-4091. 
Inquiry 1143. 

Track the Weather 
with Your PC 

W eatherTrac is a PC­
based weather satellite 

receiving and display system. 
The software included is 
geared for marine , agricul­
tural , aviation , utility , educa­
tional , and military use. 

The system comes with an 
audio interface peripheral , an 
acquisition and cont rol card , 
a VGA card , and software. You 
need an antenna or dish (or 
WeatherTrac will sell you one) 
that can receive satellite 
feeds . 

With WeatherTrac , you 
can receive information from 
the National Oceanographic 
and Atmospheric Administra­
tion (NOAA) , the Geosyn­
chronous Orbiting Earth Satel­
lite (GOES), Weather 
Facsimile (WEFAX), Euro­
pean and Soviet satellite 
transmissions, and High-fre­
quency FM Naval Facsimile 
(Hf-FM NAFAX). Weather­
Trac 's receiver and decoding 
software then displays the in­
formation, which can be 
manipulated with menu-based 
image-analysis software. 

Other features of the soft -
ware let you manipulate VGA 
images with up to 64 gray 
scales and 256 colors. You can 

also display NOAA Automat­
ic Picture Transmissions on a 
latitude/longitude grid. Tem­
perature calibrations add 
earth-positioning informa­
tion and scene temperatures to 
the NOAA imagery. 

Options include a sched­
uler for automatic operation, a 
drawing and graphics pack­
age to develop complete weath­
er maps or enhance images, 
National Television System 
Committee broadcast-quality 
output , printers for hard copy , 
and a directional antenna. 

WeatherTrac recommends 
at least an XT with a hard disk 
drive. 
Price: $3995 ; with antenna 
and an XT, $9995. 
Contact: WeatherTrac In­
dustries , 860 Worcester Rd. , 
Framingham, MA 01701 , 
(508) 879-4425. 
Inquiry 1146. 

Scenario Offers 
Handwriting 
Recognition Tablet 

T he Dyna Writer is a 
handwriting recognition 

system that includes a 10- by 
6-inch flat-panel display , an 
attached stylus, and an 8-bit 
add-in card with a 6-foot cable. 

Scenario claims 98 percent 
recognition by Dyna Writer for 
any user through neural net­
work technology and some 
training . LCD resolution is 
720 by 400 pixels , and stylus 
resolut ion is 100 dpi. The 
standard system includes appli­
cations and some develop­
ment software . 
Price: $1995. 
Contact: Scenario , Inc . , 260 
Franklin St., Fifth Floor , 
Boston, MA02110 , (6 17) 
439-6611. 
Inquiry 1144. continued 



INSTANT WORKSTATION. 
JUST ADD OPEN DESKTOP. 

Take a look at the vast majority of graphical workstations 
developed over the past decade and you'll see something 

they all have in common: 
An integrated UNIX® System environment. 
Now take a look at the vast majority of businesses that have put 
computing power directly onto their office desktops over the 
past decade, and you'll see something they all have in common: 
Industry-standard personal computers. 

It doesn't take a computer to forecast the platform that's going 
to put graphical workstations on the vast majority of business 

and engineering desktops in the next decade: 
An integrated UNIX System environment for industry-standard 
personal computers. 
And that's what Open Desktop'" is all about. 

0 pen Desktop is the complete graphical operating system 
that's built on the most popular UNIX System platform of 

all time-SCO '". And it lets you create your own networked, 
icon-driven workstation environment using the industry­
standard 386 or 486 computers and peripherals of your choice. 

In a single, easy-to-use, fu lly supported- and completely 
integrated-package, Open Desktop delivers: 

• the full 32-bit , multitasking computing power of SCO UNIX 
System V/386 

• compliance with POSIX'" and X/Open® standards 

• an OSF/Motif'"-based, Presentation Manager-compatible, 
graphical user interface 

• distributed SQL database management services 

• compatibility with existing DOS, XENIX®, and U IX System 
applications and data files 

FS'", TCP/IP, and LAN Manager networking facilities 

And all at an unbelievably affordable price. 

Discover the complete graphical operating system that 
leading companies worldwide are choosing as their devel­

opment platform for the '90s-and using to turn their 386 and 
486 PCs into instant workstations today. 
Open Desktop from SCO. 

SEE US AT 
COMDEX/SPRING, 

ROOM 270 
SCOiii 
THE SANTA CRUZ OPERATION The Co111plete Graphical Opemti11g .1·1,ste111 

For more information, call SCO today and ask for ext. 8400 

(800) SCO-UNIX (726-8649) (408) 425-7222 FAX: (408) 458-4227 E-MAIL: . .. !uunet!sco!info info@sco.COM 
SCO. 1ht SCO ln)tu, Open Ot-:-k1op. and 1he Open lk~k lllp lo!tu :.ir(' 1r:1.dem:1.rki. ofTnt>Santa Cru1.0pen two . Inc. LIN IX b a rl'.RiStt'rt'd 1r.i.demarkuf AT&T in the llSA ;ind olhtr counme:.. l'OS IX is:.1 tr.idrmuk ofThr lni.lllutl'.ofl::lt'.rt rin l :.ind t:lt'Ctruntr:- t'.n1!int·l'.r.- flHtJ). UJWn b a 
re~ i ~te red tr:adtm:a rk nf X/Opt>n Company IJd. OS F/Moti f is a tndema rk nf Thr Open Snft 11"Ht' Found:uion. Inc. Xt:: NlX b a rt'~bte rrd 1ndemark of M icro~nft Corpor:.nion NfS b :i 1r.idt-mu k of Sun M icrn~•·swm~ . Inc. IO 'Sl) 

19S9 The S:int.1 Cru7. Oper.il ion . Inc. All Rights Rt>serwd. TheS:.int2 Cru1. Of)l'n.linn . Inc., -100 l::ncinal S1 ree1 . P.O. ~~X 1900. Sanl:i. Cruz. C:.ilifnrnia 9';061 \ 'M Thl' San1a(rt17.0per:i.tiun. 1Jd .. Crn\lt~ Ckntrt:. fbtlt-1"). l:me. \\a1foni \\Ill XYN. t;re:il Hril:iin . + H (0)9!.i X16.iH. 
f.\ X: +ii I0>9!.i sr~~u . n:u::t 9Ii:m ~cOLo1' G 
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Infrared and Radio 
Transceivers 
Replace Cabling 

T wo companies recently in­
troduced transceivers that by­
pass Ethernet and Token 
R ing cabl ing yet remai n com­
patible with the IEEE-stan­
dard networks . 

T he Wi reless LAN from 
Untied TeleCom i net­

worki ng hardware with infra­
red transceivers that a id in 
Ethernet and Token Ring in­
traoffice transmission (i nclud­
ing 4- and 16-Mbps Token 
Ring networks) , the company 
claims. 

PC coax ia l cards fo r either 
networki ng hardware (IEEE 
802. 3 Ethernet or IEEE 
802 .5 Token R ing) are ha rd­
wired to a transce iver , ca lled 
the Satell ite , for LED tra ns­
mission (800 nanometer 
wavelengths) of up to 80 fee t to 
a transceiver/server , called 

An infrared transceiver f rom 
Untied TeleCom connects you 
with Ethernets and Token 
Rings. 
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CONNECTIVITY 

New Menu-Driven Crosstalk Emulates 
Its Predecessor 

V ersion 2 .0 of the Cross­
talk Mk.4 communica­

tions software can emulate 
Crosstalk XVI , and it makes 
frequent use of menus , a fea­
ture that has become al most 
commonplace in other soft­
wa re pac kages. Users ca n 
now choose whether to use a 
new menu-style " dialing di­
rectory ," the old two-letter 
command -line interface of 
Crossta lk XVI , or the more 
powerful command-line in­
ter face of C ross talk Mk.4 
version 2 .0 with its extensive 
sc ript la ng uage . T he new 
vers ion is memory-resident 
and takes up 300K bytes of 
memory. 

the Sun . Satell ites can support 
up to four PCs each with 
Token Ring and up to 3 1 PCs 
each with Ethernet. 

With Ethernet. Suns ca n 
support up to the Ethernet 
limit of 1024 PCs. Token 
Ring Suns can support eight 
Satellites. Communication 
between the Satellites and Suns 
is full-duplex (bidirectional) . 
And Suns and Satell ites can 
detect optica l collisions . 
Price: Ethernet Satellites , 
$ 1000 ; Token R ing Satellites , 
$ 1250; Ethernet Suns , 
$2000; Token Ring Suns, 
$3000 . 
Contact: Untied TeleCom, 
Inc. , 100 Mechanic St . , Bui ld­
ing 8L , P .O. Box 280 , South­
bridge, MA 0 1550 , (508) 
765-0776 . 
Inquiry 1150. 

A new pair of Ethernet 
transceivers for the hand­

held Agil is 8088- and 386-
based computers lets them 
commu nicate at data rates of 
up to 230,000 bps , the com­
pany claims. 

Crosstal k Mk.4 is known 
for its ability to support syn­
chronous communications 
with ma infra mes a nd the 
abili ty to support multiple 
communication channels at 
the same time . Digital Com­
mu nications Assoc iates has 
expanded these capabilit ies 
by adding more terminal em­
ulation capabi l ities to ver­
sion 2 . 
Price: $245 ; Mk.4 upgrade, 
S65 ; C rossta l k XV I up­
grade, $85 . 
Contact: Digital Communi­
cations Associates , I 000 Al­
derman Dr. , A lpha retta, GA 
30201 , (404)442-4987 
Inquiry 1157. 

The 8%- by 7Yi- by !-inch 
mobi le Network Module plugs 
into the hand-held Agi lis li ke 
any other " slice" or module . 
On the Ethernet backbone , 
you need another Network 
Modu le and an opt iona l thin­
coaxia l adapter that converts 
the data rate from 230 .000 
bps to Ethernet rates. 

The Agilis system comes 
with Rad io Manager software, 
which a llows you to select 
from a total of 16 differe nt 
channels. 
Price: $2495 ; wir ing adapt­
er , $ 125. 
Contact: Agilis Corp. , 1390 
Shorebird Way , Mountai n 
View, CA 94043 , (4 15) 
962-9400 . 
Inquiry 1149. 

Telecommute 
the Easy Way 

A boveX is a fi le transfer 
program for DOS and 

OS/2 users who don ' t have 
access to a data commu nica­
tions network but need to 
send files electronica lly. A text 
editor that lets you send cover 
memos with your fi les and a 
simple database for addresses 
are a lso included . 

The program provides a 
log of incoming and outgoi ng 
ca lls. When receiving files , 
you can view selected files. 
And when you send files. the 
ca ll s sent dur ing off-time busi­
ness hours are tracked and 
the savi ngs calculated for you. 

If data secur ity is impor­
tant , you have 10 levels of se­
curity available . and you can 
encrypt the data in three ways . 

AboveX includes a self­
config uri ng installat ion proce­
dure , automatica lly in itia l­
izes the modem , and dia ls 
nu mbers and answers call s 
with auto-redialing in the fore­
ground or background . 

AboveX runs on the IBM 
PC and compatibles running 
DOS 3.0 or h igher or OS/2 . 
You also need a modem . 
Price: $495 . 
Contact: Above Software , 
Inc. , 3 Hutton Ctr. , Suite 950 , 
Santa Ana, CA 92707, (714) 
545- 11 8 1. 
Inquiry 1152 . 

co111i11ued 

The range is 100 meters 
indoors and I ki lometer out­
doors from one mobile Agilis 
to another or to an Ethernet 
backbone. The ma in bus on 
the Agilis work s at the Ether­
net speed of IO Mbps. 

The Agilis CPU sits atop a wireless Ethernet transceiver. 



Logitech's foolproof desktop tools 
let anyone turn out smart looking 
documents. And now with Logitech's 
special prices, there's never been a 
smarter time to buy them. 

ScanMan'! Plus. Scans images up to 
4" wide into any document instantly. 
Works with all major applications. 
Adjusts to 400 d.p.i. , 32 shades of gray, 
with three photo settings. Suggested 
Retail Price (SRPJ: $339. 

Catchword'" Intelligent 0. C.R. Lets 
you use text scanned with ScanMan 
in applications, just as if you'd typed it 
in. Catchword accurately recognizes 
type from 6-20 points in virtually any 
typeface at speeds of up to 2 ,000 
characters a minute. SRP: $249. 

Finesse ·· Desktop Publishing lets you 
design brilliant documents effortlessly 

with direct scanner support, pre­
designed page formats and automatic 
text wraparound. The only inexpensive 
DTP software to include Bitstream! 
Fontware ·· absolutely free (a $545 
value] . SRP: $179. 

Logitech '" Series 9 Mouse. Awarded 
rave reviews for its comfortable shape, 
adjustable resolution and ballistic 
drivers for flick-of-the-wrist control. 
Includes Pop-Up DOS'" and mouse 
menus to mousify almost any applica­
tion. SRP: Serial-$/19, Bus-$139, 
PS/2-$119, Serial & PS /2-$149. 

TrackMan:· 1ngenious thumb-operated 
stationary mouse offers comfort and 
precision without desktop motion. Guar­
anteed compatible with all PC appli­
cations supporting Logitech or MicrosoW 
mice. SRP: Serial-$139, Bus-$149. 

SAVE A BUNDLE ON A BUNDLE! 
Until the end of July, save up to 599 on these 

product bundles. at participating dealers . 

Logitech Mouse (seria l version) 
and Finesse DTP software 

Suggested bundled price: $199 
(Save $99 on suggested retail price!) 

ScanMan Plus and 
Catchword O.C. R. software 

Suggested bundled price: $499 
(Save $89 on suggested retail pricel) 

For more information call: 

800-231-7717Ext. 346. 
In California : 
(800) 552-8885 
In Canada: 
(800)283-7717 
In Europe: 
+ + 41-21-869-9656 

~~ 
a.~~ 
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File Management 
for NetWare 

L AN Director is a file 
management software 

package that works with up 
to eight servers and 208 logical 
devices (drives) that are con­
nected by NetWare. 

LAN Director helps you 
accomplish file management 
tasks such as file copying , 
mov ing, browsing , and edit­
ing . It also offers a complete 
graphical tree that helps you 
navigate through the files by 
identifying which drives are 
local to the node, which are 
file server drives , which are 
mapped drives , and which 
are search drives . (Mapped 
drives are a function of Net­
Ware that provides you with 
virtual drives , and search 
drives are Novell ' s answer to 
the path command .) 

And if you lose a file , 11 
different search algorithms lo­
cate files by file specifica-

WHAT'S NEW 

CONNECTIVITY 

LAN Director logically displays your Net Ware net work and 
helps you direct files across multiple servers. 

tion , creat ion date , byte size , 
keywords , and text contents. 
Special fea tures include an 
edi tor, ZIP and ARC search­
es and listi ngs , and support for 
VGA graphics. 
Price: $295. 
Contact: Athena Software, 
4915 Tw in Lakes Rd ., Suite 
19 , Boulder , CO 80301 , 
(303) 530-0693. 
Inquiry HSI. 

Finding LAN Faults 
at Half the Price 

C abletron 's new LAN di­
agnostics tool, a protocol 

analyzer called LANview, 
offers 80 percent of the func­
tionality of other protocol an­
alyzers for half the price. 

The Ethernet LAN analyz-

Device IDs Phone Callers, Links Them to dBASE Files 

T he Caller ID+ Plus is a 
DOS-based TSR pro­

gram and a 2-i nch-square 
serial adapter that work in 
conjunction with the tele­
ph o ne company se r vice 
Caller ID . When you get a 
telephone call , Caller ID 
+ Plus not only identifies the 
telephone number of the per­
son who ' s calling , it also au­
tomatically pops up your 
dBASE III file on the caller, 
according to Rochelle Com­
munications. 

When the call comes in , 
Caller ID+ Plus needs at 
least two rings to identify the 
ca ller and to display the 
dBASE III file . Once the 
dBASE III file is displayed , 
two other windows also pop 
up : One is a call-history file 
mainta ined by Caller ID­
+ Plus , and the other is basi­
cally an editor for notes 
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about the caller . 
The Caller ID + Plus de­

vice measures about 2 by 2 
by 2 inc he s and has two 
ports : one for your com­
puter's serial (9- or 25-pin) 
interface , and one that ' s an 
RJ-11 phone connector. The 
software is a 30K-byte mem­
ory-resident package that 
operates in the background 
on a PC with at least 512K 
bytes of RAM. 

A line-status monitor de­
tects whether an incoming 
call is answered , allowing 
the PC to measure the dura­
tion of the call and keep track 
of unanswered calls so you 
have the caller ' s telephone 
number handy when you de­
cide to return a call. A diag­
nostic and installation fea­
ture lets you verify whether 
your selection of COM 1 or 
COM2 is appropriate . 

Caller ID is available to­
day only to Bell At lantic and 
BellSouth customers. But its 
roots are in the latest version 
of telephone company test­
ing software ca lled Signal­
ing System vers ion 7 (SS7), 
so many more phone compa­
nies wi l 1 at least have the 
technology to offer Caller 
ID in the near future. To­
day 's Caller ID services are 
offered by the Bell Operat­
ing Companies only within 
the Local Access Transport 
Areas and ca n therefo re 
identify ca llers only from 
with in LATAs. LATA bor­
ders are usually synonymous 
with borders for area codes. 
Price: $185 . 
Contact: Rochelle Commu­
nications , Inc ., 87 16 North 
Mopac , Suite 200 , Austin , 
TX78759 , (512) 794-0088. 
Inquiry ll53. 

er tests and monitors network 
activity with filtered packet 
analysis , traffic generation , 
and a time-domain reflect­
ometer. And it reports band­
width utilization, transmis­
sion errors, and failed nodes. 

LANview runs on a PC 
and decodes all major proto­
cols (including TCP/IP and 
AppleTalk) . It uses optional 
transceivers that can work 
with cabling and optica l fiber. 
Price: $ 11 ,995 ; transceiver, 
$100 to $250 . 
Contact: Cabletron Systems, 
35 Industria l Way , Box 6257 , 
Rochester, NH 03867 , (603) 
332-9400. 
Inquiry ll47. 

Make Dumb 
Terminals Smart 

T he DataLink 286 is a 
slave processor card fo r 

your NetWare server that 
provides intelligence , in the 
form of a 286 microproces­
sor, fo r your ASCII , ANSI , or 
PC terminals . 

With the DataLink 286 , 
local and remote terminals a re 
transformed into diskless 
LAN workstations. Or you can 
use DataLink 286 with 
modems fo r remote ca ll-ins to 
your LAN database , for 
example . 

Each DataLink 286 con­
tains two ATs. Each AT has 
three serial ports (fo r termi­
nal connection , modem , and 
serial printer), one parallel 
port , 1 MB of RAM , one Her­
cules controller, and one 
socket for an 80287 math 
coprocessor. 

NetWare workstation 
drivers and terminal drivers 
for a variety of terminals are 
included with each DataLink. 
Price: 12-MHz, $2295; 16-
MHz, $2450; 20-MHz, 52595. 
Contact: Data/Voice Solu­
tions Corp ., 16842 Von Kar­
man , Suite 200, Irvine , CA 
92714 , (714) 474-0330. 
Inquiry ll48. 

cominued 



"So, this punk comes up to me and says, 
'Is there anythi~ you won't do for a buck?' 

And I say, 'Sure. I won't plug in my PC 
without a Proxima product to protect it.'" 

"I may be crazy, but I'm not stupid." 

"When people tell me I take foolish 
risks, I say to them: 'At least I assess the 
risks, and I always take steps to protect 
myself. Do you?' 

"Take many microcomputer users. 
They're cool and calm, just cruising along 
until - wham!- they've crashed. Lost all 
their data, maybe even burned out a 
motherboard. Yet they sit there, stunned . 

Whether you're operating a home computer or a tech­
nical workstation, there's a state-of-the-art Proxima 
Praline to match your needs. 

They had no idea they were at risk. 
"Or maybe they just thought it would 

never happen to them. Yet studies 
indicate that every AC outlet in America 
has a 9 7% probability of incurring at least 
one system-damaging event each year. 

'Whether it's a Proxima0 Praline'" 
Surge Suppressor that clamps down on 
incoming surges and spikes - or a Power 
Director® that protects against power 
problems and acts as a power control 
center - your micro needs ultra-reliable 
protection against the 101 power 
problems that threaten it. 

"So check out the entire range of 
innovative Proxima Power Protection 
Products. And ask about the Proxima 
Lifetime Equipment Protection Policy. 
With the purchase of a Praline 20 or 30, 
or a Power Director, it guarantees the 
survival of your hardware from a power 
problem - for life." 

PROXIMA 
by Computer Accessories Corporatioo 

Want to hear more about how to save the life of your 
computer? Just write, and I'll send you, free, "Five 
Ways to Stop Being a Computer Daredevil.· Or call 
800/582-2580 (800/ 582-0852 in CA). 

Name ________ _ _ _ 

Address _________ _ 

City __________ _ 

State ____ Zip _____ _ 

Return to: Computer Accessories Corp., 6610 Nancy Ridge 
Dr., San Diego, CA 92121 619/457-5500. 

___________ _ ________ ___ _ _ ______ J 

Power Director and Proxima are registered trademarks, and Prolme IS a trademark, of Computer Accessories Corp. 



Now, 
Memory is gold. 

And like gold, some of it is hidden away 
inside your computer. For years, we've been 
working toward putting it all under your 
control. And now we can. 

Now you can make today's more powerful 
programs run without giving up network and 
mouse drivers and TSRs. 

Introducing Quarterdeck Manifest 
-the memory analyzer 

Many PC users know there are nuggets of 
memory sitting unused in most PCs. But those 
little pieces of memory can add up to 130K' 

That's why Quarterdeck Office Systems, 
publisher of DESQview, developed a new utility 
that helps you find and use this memory. It's 
called Manifest. And it does for memory what 
PC Tools does for disks. For under $60. 

Your current memory is full of holes. Our tools can fill 
blocks of unused addresses between 640K and 10241< to 
free up memory your programs can use. 

Manifest shows you the contents of 
AUTOEXEC.BAT and CONFIG.SYS files. That 

Quarterdeck's seven years of can be a big help when diagnosing problems. 
Manifest tells you all about your hardware, too 

memory expertise made Manifest -from your cpu type to what boards you have 
Manifest guides you deep inside your PC. installed. Manifest even tests memory speed. 

It locates unused (or underused) ~-----~ And it runs benchmark tests on 
memory and suggests where you Administering a number expanded memory boards so you 
could load networks, buffers, mouse of PCs? Manifest's diag- can make informed buying decisions. 
drivers, TSRs and other utilities to nostic and reporting You won't need a PhD to under-

capabilities reduce techni-
increase performance. It even cal support time. It not stand what you're doing. Manifest 
analyzes what type and amount of only identifies problems has an interactive 'manual' that tells 
RAM you have available, and which but helps to solve them. you how to use the program and 
portions of your memory are faster. what benefits you'll get. ~--~ 
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Manifest shows you how your memory works. Here's the 
first megabyte of RAM, showing unused areas. 

And unlike a lot of hot new 
software, Manifest works on 
virtually any PC: 8088, 8086, 80286 
or 80386. It's a productivity break­
through from the memory experts at ~"~s 
Quarterdeck. 0ec. ' s . ' sss 

Introducing QRAM-the 
Quarterdeck memory optimizer 

End RAM cram in your 8088, 8086 or 80286 PC 
once and for all. QRAM (pronounced cram), is a 
package of utilities that gives you unprecedented 
control over memory, letting you set up your 

snew 
memory the way it will work best for you. 

If you have EMS 4.0 or EEMS boards, QRAM 
can find unused addresses and 'map' memory to 
those addresses. Then it looks at your AUTO­
EXEC.BAT and CONFIG.SYS files and figures 
out what TSRs, network and mouse drivers and 
IX)S resources can be loaded high and where. 

And, like all Quarterdeck memory products, 
QRAM is compatible with the Microsoft XMS 
specification used by Wmdows 286, V 2.x. 

If your PC has 'shadow RAM,' there's even 

QRAM optimizes your memory performance by moving 
utilities and drivers out of the area between OK and 640K 
- freeing it up for your programs to use. 

more gold in your PC. QRAM finds the unused 
parts and puts them under your control. 

And if you have an EGA or VGA-equipped 
PC and don't need graphics at the moment, 
QRAM will make an additional 96K 'nugget' of 
memory available! When you need graphics 
again, QRAM will switch you back to graphics 
mode! Think how helpful that will be for those 
big dBASE files. 

It can't work miracles, but if there's memory 
available anywhere, QRAM lets you use it to 
increase your PCs speed and performance. 

QRAM is available bundled with Manifest 
for just a few dollars more than Manifest alone. 

Manifest and QRAM-two more examples 
of Quarterdeck's commitment to mining the 
most productivity out of the PC and software 
you own today. 



• 
tooJs can mine it for you. 

Introducing QEMM 50/60 
Version5.0 

QEMM (Quarterdeck Expanded Memory 
Manager) 50/ 60 is the gold standard in memory 
management for the IBM PS/ 2" series 50 and 60. 
It works with IBM's Memory Expansion Option, 
Expanded Memory Adapter I A and compatible 
memory boards. 

It supports all three specifications for 
expanded memory: EMS 4.0, EMS 3.2 and EEMS 
memory so you can run all expanded memory 
programs. 

And it also works with Microsoft's XMS 
specification, in case you want to use Wmdows. 

QEMM lets you use memory locations 
between 640K and 1024K to run TSRs, mouse 
and network drivers, DOS resources and MCA 
adaptors. That means you can gain up to 130K of 
memory space below 640K for your programs. 

Best of all, QEMM is designed to be easy to 
use-€ven for those new to the PC. Just install it 
and type 'optimize,' and it looks at 
your AUTOEXEC.BAT and 
CONFIG.SYS files and loads 
whatever it can in high 
memory. Automatically. 

QEMM 50/ 60 is priced 
economically It's the biggest 
boost you can give your PS/2 
for under $100. 

System Requirements 
Manifest: 8088, 8086, 80286 80386 and i486 PCs & 
PS/2s 
QRAM: 8088, 8086, 80286 PCs. Use of high 
memory is only available when PC has EMS 4 or 
EEMS expanded memory or Chips & Technologies 
shadow RAM. 
QEMM 50/60: 80286-based PS/ 2s and compatibles 
with IBM PS/2 80286 Memory Expansion Option, 
IBM PS/2 80286 Expanded Memory Adapter I A or 
compatible. 
QEMM-386: 80386-based PCs and PS/ 2s and PCs 
with 80386 add-in boards. 
Trademarks: IBM, PS/ 2: IBM Corporation; PC Tools: Central Point S::iftv·m-e; 80386, 
i4S& Int~ Corporation. Chips and Technologies: Chips and Technologies 

QEMM and DESQview let you multitask and window 
with the programs you know and use today. 

Introducing QEMM 386 
Version5.0 

QEMM 386 can expand the memory of all 
386-based computers, including PCs with 80386 
upgrade boards. It makes your memory 
compatible with EMS 4.0, EMS 3.2 and EEMS 
memory without having to add special hard­
ware. It's compatible with protected-mode 
programs (like 1-2-3 Release 3, IBM Interleaf and 
Paradox 386) using DOS extenders compatible 
with the Quarterdeck/ Pharlap VCPI spec. 

QEMM also works with Microsoft's XMS 
spec to extend memory for Wmdows users. 

QEMM gives you maximum control over 
your memory between 640K-1024K. lt can find 
unused memory nuggets as small as 4K and use 
them to free up room for programs to use. 

QEMM 386 even monitors how your pro­
grams use memory while they're r:unnIDg. Then 
it shows you where there's additional memory 
you can use. It even measures which parts of 
your memory are fastest and 'decides' how to 
use them for better performance. In action, it's 
easy and fun-almost like having an artificial 
intelligence program to help tune up your PC. 

All these capabilities add up to greater 
performance at a very low cost. And QEMM lets 
you go for the gold without having to become an 
expert on the PC memory puzzle. 

Like all Quarterdeck products, it works with 
your current PC and favori te software. 

A few words about DESQview 
What's the smartest thing to do with all that 

additional memory? Run DESQview and 
multitask your favorite 
programs in windows. 
Use a mouse or keyboard 
and you can run graphic 
and text-based programs 
side-by-side. All without 
having to invest in a 
bigger hard disk or more 
memory. 

From Manifest to 
QRAM, QEMM and 

DESQview's recent 
awards. 

DESQview, Quarterdeck helps you mine the 
most from the software and PC you have today 

150 Pico Boulevard, Santa Monica, CA 90405 (213) 392-9851 Fax: (213) 399-3802 
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WHAT'S NEW 

WINDOWS 3 . 0 PROGRAMMING TOOLS 

Windows 3.0 
Arrives 

We've all heard by now 
about the development of 
Windows 3.0 (see this 
month 's cover story, 
" Three's the One"). 
According to Microsoft, 
about 1500 developers have 
been working with beta 
versions of the new Windows, 
and many applications and 
tools have been finished for 
some time. Here are just a 
few Windows programming 
tools that are shipping now 
or will be released within the 
next month. 

Two Application 
Environments for 
Microsoft Windows 

W indowsMaker, 
Candlelight ' s environ­

ment for Microsoft Windows 
programmers, includes a 
WYSIWYG application gen­
erator and a quick-start menu 
that gives you access from 
any screen to the Microsoft 
Software Development Kit 
and other tools. Windows­
Maker lets you design an ap­
plicat ion's user interface and 
automatically generate com­
mented C code that you can 
link to an existing dialog 
box , custom code , or other 
Windows applications. If you 
need to modify a screen 's ap­
pearance, you can place cus­
tom code into protected mod­
ules so that only the code that 
you 've modified is recom­
piled , Candlelight says . 
Price: $595; WindowsMaker 
for Windows 3 .0, $795. 
Contact: Candlelight Soft­
ware, 2375 East Tropicana 
Ave., Suite 320, Las Vegas , 
NV 89119 , (702) 456-6365. 
Inquiry 1158. 

P rotoView 's Screen Man­
agement Facility includes 

a WYSIWYG screen painter, 
a code generator, and a macro 
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WindowsMaker, here running under the Windows 3. 0 program 
manager, lets you debug an application as it executes. 

language that lets you incor­
porate automatic field verifica­
tion into your data-entry ap­
plications without writing a 
line of code. 

Proto View contains a dy­
namic link library of over 150 
C language functions for 
business applications and a 
second library with nine 
types of editing controls, in­
cluding source code. 
Price: $595. 
Contact : Proto View Devel­
opment Corp ., 162 Kingdom 
Ave., New York , NY 10312 , 
(718) 948-5195 . 
Inquiry 1159. 

A Visual Command 
Language 
for Windows 

can convert a graphical image 
such as a map into a button so 
that , by clicking on a specific 
section of the map , a user can 
access spreadsheet or database 
data that pertains to that re­
gion. You can also use Object­
Script to dynamically link 
applications with communica­
tions programs. 
Price: End-user version , 
$150; programmer 's version, 
$300. 
Contact: Matesys Corp . , 
2001 L St. NW, Suite 801A, 
Washington , DC 20036, 
(202) 785-0770. 
Inquiry 1162. 

Combine Business 
with Reasoning 
in Kappa 

T he new version of Kap­
pa , a programming envi­

ronment that lets you add in­
telligence to a business 
application , offers improved 
performance. It also offers a 
revised syntax for its pro­
gramming language, which re­
sembles interpretive C, its 
developer reports. 

Written in C, Kappa in­
cludes graphical tools for ex­
amining rules and how they 
relate to other rules , a debug­
ger, and interfaces to appli­
cations such as Lotus 1-2-3 and 
dBASE. 

Kappa is now distributed 
by IntelliCorp , which recently 
acquired Kappa 's original 
developer , MegaKnowledge . 
The version for Wi ndows 3.0 
is expected to ship sometime 
this summer. 
Price: $3500; run-time ver­
sions, $450. 
Contact: IntelliCorp , Inc . , 
1975 El Camino Real West, 
Mountain View, CA 94040, 
(4 15) 965-5500 . 
Inquiry 1164. 

conrinued 

0 bjectScript, a visual ob­
ject-oriented program­

ming language for Windows , 
lets you turn any graphical bit 
map or metafile image into a 
button that can integrate and 
automate Windows applica­
tions and access dynamic link 
libraries. According to Mate­
sys , the language lets you link 
a Windows word processor, 
database , spreadsheet , and 
other applications without 
having to struggle with the Dy­
namic Data Exchange facility 
of Windows. 

With ObjectScript , you 
With ObjectScript, you can convert any image into a button. 



How to plan your LAN. 
You'll need a pencil. 

That's to write down the telephone number 
on the bottom of this page. Which will con­
nect you with Samsung's nationwide network 
of resellers. And the Samsung/ Novell co­
labeled line of LAN hardware. 

With one call you can plan on substantial 
savings over the big name computers which, 
despite high clock rates and even higher price 
tags, are not really optimized for networking. 

And you can plan on 100 percent compat­
ibility with all versions of Novell's NetWare~ 
because Samsung's LAN hardware was co­
designed by Novell. 

THE TESTING WENT IN 
BEFORE THE LABEL WENT ON. 

Samsung's 386AE and PCterminal/286 have 
been tested exhaustively and certified by 
Novell for compatibility with all popular net­
working products. In fact , Samsung's 386AE 
is one of 3 fileservers certified by Novell to 
run NetWare 386. 

Novell's engineers successfully tested 
the PCterminal / 286 in 1200 network 
configurations ... with 50 units running at once! 
No other computer manufacturer can make 
that claim. 

NETWORKING VS. NOTWORKING. 

What's the difference? Take our 386AE 
Fileserver. It includes Novell's Advanced 
BIOS and 8 expansion slots to accommodate 
multiple network interface cards and disk 
controllers. Plus an oversize power supply 
for driving dual high capacity hard disks and 
tape backup system. Plus 4 megabytes of 
memory for disk caching. 

Then there's Samsung's PCterminal/286 
Diskless Workstation with a built-in Ethernet 
interface and Remote Boot EPROM. 

And not to be overlooked is our 16-bit 
SE2100 Ethernet Interface Card which pro­
vides up to twice the throughput for the price 
of an 8-bit card. 

CALL TODAY. 
For the name of the Samsung 
reseller nearest you, call us today 
at 1-800-624-8999, ext. 851. 

Wl NNEA OF 
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SAMSUNG/NOVELL, 
Pcterminal/286 

The 386AE and PCtenninal/286. More than affordable. c8 SAMSUNG 
Circle 274 on Reader Service Card (DEALERS: 275) 



Desktop 
Presentations Made 
Easy in Windows 

C A-Cricket Presents , a 
desktop presentation pro­

gram for Microsoft Win­
dows , lets you organize ideas 
with its outliner, select a 
style template , and-using the 
Auto Presents feature­
quickly generate a presentation 
complete with consistent text , 
graphs , and background graph­
ics . The program, which in­
cludes drawing, graphing , and 
table tools, lets you explode 
graphical files so that you can 
move elements of electronic 
clip-art files to best suit your 
format. A Virtual Memory 
Manager lets you include up to 
985 frames per presentation , 
depending on the amount of 
system memory. 

When working with a 
graph or table template, you 
need only enter numbers . 
The graph will change to re­
flect the numbers, but the 
colors and general layout re­
main the same. An electronic 
light table lets you rearrange 
and resequence slide frames , 
sort by title or image, and 
reuse frames from other 
presentations . 

The program works with 
most graphics formats and 
business application data , 
can generate speaker's notes, 
and supports manual or auto­
matic frame advance. 
Price: $495. 
Contact: Computer Asso­
ciates International, Inc. , 1240 
McKay Dr. , San Jose, CA 
95131 , (800) 531-5236 or 
( 408) 432-1727 . 
Inquiry 1165. 
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The outline processor included with CA-Cricket Presents for 
Windows lets you organize thoughts and automatically generate 
presentation frames . 

Manage Portfolios 
on the Mac 

P rofessional Investor is 
for stockbrokers , finan­

cial planners, and portfolio 
managers who want to track 
their clients , portfolios , and 
transactions on the Mac. Based 
on HyperCard , the program 
maintains a history of all 
transactions for each client ' s 
portfolio(s) . Each portfolio 
can have its own central asset 
account and margin account . 

The program keeps track 

of each tax lot (for calculating 
capital gains) and lets you 
sell partial lots. You can access 
margin accounts for stock 
and bond transactions. 

The program logs calls, 
and you can dial from within 
the program if your Mac has 
a modem. Other features in­
clude a database of securities 
and a quote downloading 
function. 
Price: $349 .95 . 
Contact: Balthrop, Brader, 
Wood Associates , 5659 Gla­
cier Dr. , Springfield , OR 
97478 , (503) 741-2225 . 
Inquiry 1167. 

Estimate Optimal Financial 
Solutions in Minutes 

T he new memory-resi­
dent financial analysis 

program from Timeslips is 
aimed primarily at lawyers , 
bankers , accountants , and 
financial planners. But you 
can also use it as a personal 
finance tool by entering 
known values for loans or in­
vestments and letting the 
program give you the calcu­
lated payments , dates , total 
interest paid , and more . 

PercentEdge lets you ana­
lyze mortgages , amortiza­
tion, present value, and vari-

able-rate transactions . You 
can pop up the program 
without exiting your current 
application , and Percent­
Edge files can be exported to 
spreadsheets and databases. 
A pop-up calculator and cal­
endar are available. 

PercentEdge runs on the 
IBM PC with at least 320K 
bytes of RAM. 
Price: $99 .95. 
Contact: Timeslips Corp ., 
239 Western Ave. , Essex , 
MA 01929 , (508) 768-6100. 
Inquiry 1166. 

File Converter 
Added to PC-File 5.0 

F or users of older versions 
of PC-File who want to 

convert their database to PC­
File 5.0 , Button Ware has 
added a utility called Fcon­
vert. The utility asks you a 
series of questions , at the end 
of which you have a new PC­
File 5.0 database. PC-File 
5.0 has more than 50 new fea­
tures , including mouse sup­
port , telephone dialing and 
phone log, improved dBASE 
index compatibility , multiple 
input screens , and a maxi­
mum of 128 fields . 

PC-File 5.0 runs on the 
IBM PC with DOS 2.0 or 
higher and 512K bytes of 
RAM . 
Price: $129.95. 
Contact: ButtonWare, Inc . , 
P.O. Box 96058 , Bellevue, 
WA 98009, (206) 454-0479 . 
Inquiry 1168. 

Accounting 
Program Tracks 
Inventory and Cost 

0 ne-Write Plus , a cus­
tomizable accounting 

program for small business­
es , now includes a SuperTrack 
feature that lets you track 
hours and costs per job, in­
come and expenses per in­
ventory item , and other unique 
aspects of your operation. 

Other new features include 
budgeting , bank reconcilia­
tion , and speed search. 

One-Write Plus 2.06 runs 
on the IBM PC with 640K 
bytes of RAM . 
Price: General ledger, ac­
counts payable, accounts re­
ceivable, $299 ; payroll , 
$149. 
Contact: Great American 
Software, Inc . , 615 Amherst 
St. , P.O. Box 2066, Nashua , 
NH 03063 , (603) 889-5400. 
Inquiry 1170. 

continued 



You need to worl( 
on several jobs at once. 

OS/2 can do! 
Until now, working on several jobs 
at the same time was next to 
impossible. But with OS/2 ~ you 
don' t have to wait for your com­
puter to complete one job before 
starting another. 

While you' re recalculating a 
spreadsheet or printing a docu­
ment under OS/2, you can also 
start a communications session 
with another office. Your 

IBM and OS/2 are registered trademarks and Micro Channel is 
a trademark al International Business Machines Corporation. © 1990 ISM Corp. 

computer can work on those jobs 
in the background while you do 
something else, like run a DOS 
application or work on an 
unexpected request. 

You can take OS/2's multi­
tasking ability even furth er with 
IBM 's Micro Channel: Its multiple 
lanes can handle the heavier flow 
of information and make vour 
computer one of the most.' reliable 
and versatile business tools you 

can get your hands on. 
Want to juggle several things 

at once? With OS/2, the 
solution is IBM. ~~~• 

Find out 

more about.All!!~~ 
OS/2. 
Contact •-••a 
your IBM 
Authorized Dealer or marketing 
representative. For a dealer near 
you , call I 800 IBM-2468, ext.107. ____ ,. 

----- - - --- - -- - ---- - - --------___ ,_ 



T3200SX: 17.0po1111ds,16MHz386SX with 80387.SX.16 
coprocessor socket, 5 built-in ports, 40MB Izard disk 
with 25msec access, 1 MB RAM expa11dable to 13MB, 
gas plasma VGA display with 16 gray scales, l.44MB 
31/2" diskette drive. IBM is a registered trademark of 
Intenzatio11al B11si11ess Machines Corp. 386 is a 
trademark of Intel Corporation. 
For more information call 1-800-457-7777. 

$300 
REBATE 

Wi th purchase of PageLaser6 laser 
printer and T3200SX. See dealer 

for details. Expires 5/31 /90. 

Two IBM-compatible expansion slots (onefu/1-lengtlz 
and one half-length) and an internal modem slot let 
you connect to LANs, mainframes and more. Plus, 
three dedicated internal expa11sion slots let you 
increase memory up to 13MB. 



At first glance what you see 
is a sleek, 17.0-pound portable. 

But looks can be deceiving. 
Because with a powerful 386"'SX 
microprocessor, 6 internal expan­
sion slots and 5 built-in ports, our 
new T3200SX easily replaces 
desktop computers. 

Which means it does every-

thing a bulky desktop computer 
can do. Like networking) com­
puter aided design, data bases 
or even complex spreadsheet 
analysis - anywhere you can 
plug into an AC outlet. 

It has a built-in VGA gas 
plasma display system that lets 
you connect an external color 

In Touch with Tomorrow 

TOSHIBA 

monitor. And it can even accom­
modate an optional 101-key 
enhanced keyboard. 

So you can take advantage 
of today's and tomorrow's most 
powerful new 386 applications, 
wherever you think best. 

The new Toshiba T3200SX. 
Take it. See how far you can go. 

Toshiba America Information Systems Inc., Computer Systems Division 

Circle 314 on Reader Service Card (DEALERS: 315) 



WHAT'S NEW 

SOFTWARE • DESKTOP PUBLISHING 

Pre-Press 
Software 
for the Mac 

C olor Access is a color 
separation program that 

helps you deal with the reali­
ties of color impurities and 
varying ink standards by let­
ting you calibrate all output 
characterisics to yield con­
sistent color. 

You can calibrate the pro­
gram (optimized to work with 
Barney Scan ' s 3510 or 4520 
scanners) to work optimally on 
different types of output de­
vices, paper, and ink and then 
set up defaults that are indi­
vidualized for each customer 
or account. A scanning ac­
quisition module called 
QuickScan lets you manage 
the size of a file at input , spec­
ifying its orientation from 
within Color Access . 

Gallery, a program that 
works with Color Access , is 
a database for indexing and 
cataloging scanned images . 

Color Access runs on the 
Mac II with a scanning device 
and any image-setting device 
that's PostScript compatible. 
Price: Color Access , $1995; 
Gallery , $695 ; 3510 35mm 
scanning system, $9495; 
4520 Multi-format Scanning 
System , $27 ,995. 
Contact: BarneyScan Corp., 
1125 Atlantic Ave ., Alameda , 
CA 94501, (415) 521-3388. 
Inquiry 1171. 

Desktop Publishing 
with No Jaggies 

U nison World says that its 
Avagio Publishing System 

gives you PostScript quality 
without a PostScript printer. 
The program comes with 
scalable LaserJet outline fonts 
and 150 PostScript graphics. 
It ' s also compatible with 
LaserJet-format soft fonts 
from any vendor, and you can 

62 BYTE • JUNE 1990 

Gallery , an image database program, relies on 8-bit color 
thumbnail images to achieve rapid image searches. 

print them to any printer­
from dot-matrix to Linotronic. 

The WYSIWYG program 
includes four typefaces in nine 
styles (avai lable from 6 to 
500 points in increments of 1 
point). Unison World says the 
program's font manipulation 
feature lets you compress or 
expand fonts while retaining 
the smooth edges-thus , no 
jaggies. 

A Mingle feature lets you 
specify how objects , both text 
and graphics , mingle with 
each other when they overlap . 
For instance, you can define 

the black or white portions of 
any images as black , white , 
clear, or inverse. 

Avagio will import PIC, 
PCX , TIFF, and Unison World 
graphics as well as ASCII , 
WordStar, and WordPerfect 
text files. It runs on the IBM 
PC with a 20-MB hard disk 
drive, 640K bytes of RAM , 
and a mouse . 
Price: $299 .95 . 
Contact: Unison World, 
1321 Harbor Bay Pkwy., 
Alameda , CA 94501 , (415) 
748-6670. 
Inquiry 1175. 

Rotate Text to the nth Degree with Quark 

T he latest version of 
QuarkXPress features 

free-floating measurement 
and page palettes that let you 
perform operations such as 
text kerning or picture rota­
tion adjustment interac­
tively, without having to ac­
cess a menu command or 
open a dialog box. You can 
group text, graphical items , 
and rules for simultaneous 
manipulation , and a polygon 
tool allows you to wrap text 
around an arbitrary shape or 
image. 

With QuarkXPress 3.0, 
you can rotate text and 
graphics in 0 .001-degree in­
crements. Quark says that it 
has improved the color sep-

aration abilities of the pro­
gram by providing more so­
phisticated color trapping , 
allowing you to adjust color 
overlap manually. 

Other features of the pro­
gram include a document 
layout palette for arranging 
pages , a pasteboard that acts 
as an adjacent work area, and 
a library for frequently used 
items. 

QuarkXPress 3.0 runs on 
the Mac II . The company 
recommends 2 MB of RAM . 
Price: $795 . 
Contact: Quark, Inc., 300 
South Jackson, Suite 100, 
Denver , CO 80209, (303) 
934-2211. 
Inquiry 1174. 

Two Image-Capture 
Programs for 
Windows and PM 

S ymSoft has improved its 
HotShot Microsoft Win­

dows and Presentation Man­
ager image-capture program to 
let you save a full or partial 
screen, or a single window, to 
the clipboard or another file . 
HotShot Graphics I . 7 consists 
of three modules for captur­
ing DOS, Windows, and PM 
screens , plus an image-edit­
ing module that runs under 
DOS or the DOS compatibil­
ity box . 

The program can import 
a;id export PCX, TIFF, IMG, 
WPG, MSP, and MacPaint 
files , import GIF files, and ex­
port EPS files. You can also 
convert captured images to 
other formats. 

The program requires 
512K bytes of RAM. 
Price: $249. 
Contact: SymSoft Corp. , 
924 Incline Way, Call Box 5, 
Incline Village, NV 89450, 
(702) 832-4300. 
Inquiry 1172. 

T iffany Plus, a Windows 
application that lets you 

capture any part or all of a 
Windows display, can conserve 
RAM by operating directly 
to disk files when exporting to 
another application. The pro­
gram works with all Windows­
compatible display adapters, 
according to the company. The 
program supports Microsoft 
Paint , Microsoft bit-map, 
TIFF, and PCX formats. 

Tiffany Plus is not a TSR 
application and runs under all 
versions of Microsoft Win­
dows 2.0 and higher. 
Price: $89. 
Contact: Anderson Consult­
ing & Software, C-7-3 Cascade 
Dr., P.O . Box 40 , North 
Bonneville, WA 98639, (800) 
733-9633 or (509) 427-5335. 
Inquiry 1173. 

continued 



Develop It Once And For All 
Professional ORA CLE Allows PC Developers To Build Applications For All Their Computers. Without Re-coding 

Software developers can now use their 
PCs to create even the most sophisticated 
database applications and then run them 
unchanged on virtually any major computer 
system. 

Everything from a standalone PC to a 
client-server configuration on a LAN, from a 
minicomputer to the largest IBM mainframe. 

In fact , applications deve loped with 
ORACLE® tools and database run unchanged 
on over 80 different computers. 

ORACLE tools give PC programmers an 
integrated set of application development 
tools including a powerful 4GL, a screen 

ORACLE is open. 
It works with 

generator, a reportwriter and a menu 
generator. 

ORACLE tools can access data distributed 
over multiple ORACLE databases as well as 

~CLE is portable. 
It works with 

virtually every vendor's 
liardware. 

IBM 
PS/2 

virtually every vendor's 
software. 

~ 
ORACLE' 

Compatibility· Portability· Connectability 

data stored in other vendors' software such as 
IBM's DB2 and SQL/DS and DEC's RMS. 

Oracle backs all of its products with the 
largest service, support and consulting group 
in the world. 

And if you order now, Oracle will provide 
30 days of free installation support plus a 30-
day money-back guarantee. 

Buy the Professional ORACLE tools and 
database for $1299, or you can buy just the 
tools for $799. 

Call 1-800-0RACLE 1, ext. 49Al right 
away and see just how quickly and easi ly 
things develop. 

IBM 
3090 



Swanson Brings 
Ansys to the 286 

S wanson Ana lysis, 
known for its finite-ele­

ment analysis programs that 
run on mainframes and 386-
based computers, now has ver­
sions of Ansys-PC for the IBM 
AT. The family consists of 
static and dynamic analysis, 
heat transfer analysis, and de­
sign optimization . PC Linear, 
the linear static and dynamic 
analysis program, features 
energy norm calculation for 
indicating where mesh refine­
ment is needed for increased 
reliabi lity. 

All three programs are 
a lso available for 386-based 
PCs, plus a program for solid 
modeling and postprocessi ng. 
Price: Prices start at $300 
per month. 
Contact: Swanson Analysis 
Systems, Inc., Johnson Rd, 
P.O . Box 65, Houston , PA 
15342, (412) 746-3304. 
Inquiry 1179. 

Vertex Makes Detail 
Drawing Easier 

V ertex Design Systems ' 
program for architects 

takes the headache out of an 
unglamorous but important 
facet of building design-de­
tail drawings. 

The Vertex Detailer, 
which runs on top of Auto­
CAD, integrates the design , 
management , and production 
of detail drawings , the nuts 
and bolts of an architectura l 
document that describe areas 
where different building mate­
rials join or change di rection. 
The program provides an alter­
native to producing deta il 
drawings by hand or using the 
patchwork approach . 

A DBMS lets you search 
for details in several ways , in­
cluding by product name, 
type, or location in the build­
ing. The program lets you 
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With PC Linear from Swanson Analysis, you can test various 
types of material before constructing a prototype. 

preview in DOS a selected 
drawing instead of listing 
only the drawing ' s filename . 
This lets you make certain 
you 've selected the correct 
drawing before you start 
working with it in AutoCAD . 
You can also modify the 
drawing in DOS and compile it 
on the fly before you pull 
it into AutoCAD . 

The program uses compo­
nents , not primitives such as 
circles and lines , as the basic 
build ing blocks for creating a 
detail. Instead of drawing the 
detai l from scratch , you can 
assemble it by selecting a 
component, indicati ng its size, 
and snapping it into the 

drawing. Nested reference 
symbols let you jump be­
tween floor plans and other 
drawings and the referenced 
detail drawing . 

The Detailer includes 
more than 25,000 types , sizes, 
and views of building prod­
ucts. You can also purchase 
groups of details . 

The Detailer runs on the 
IBM PC with 640K bytes of 
RAM and a hard disk drive . 
Price: $1995 ; preassembled 
groups , $595 each. 
Contact: Vertex Design Sys­
tems, 140 Second St. , Fifth 
Floor , San Francisco , CA 
94105, (415) 957-2799 . 
Inquiry 1132. 

Aimax-Plus!Lab lets you construct a graphical representation 
of your lab. 

Integrate Analysis 
and Graphics 
on the Mac 

S ystat, the statistical 
analysis program for the 

Macintosh , provides links 
between the data editor and the 
graph window, allowing you 
to instantly see the relation­
ships between your data and 
graph . Systat 5.0 can plot stan­
dard graphs and plots , plus 
contour plots , triangular coor­
dinate plots , and others . 

With the program 's scat­
terplot brushing tool , you can 
click on any point in a graph 
and display its case or click a 
case and see its point . 

The program runs on a 
Mac with 4 MB of RAM. 
Price: $795. 
Contact: Systat , Inc. , 1800 
Sherman Ave. , Evanston, IL 
60201 , (708) 864-5670 . 
Inquiry 1180. 

Process Control 
for Your Lab 
Instruments 

T A Engineering, a devel­
oper of DOS-based fac­

tory automation software , has 
released a program for moni­
toring lab instruments 24 
hours a day, seven days a 
week. 

You can use the program 's 
graphical display builder to 
represent your lab setup or 
convert an existing AutoCAD 
file into Aimax fo rmat , 
while mai ntaining object ori­
entation for editing , the com­
pany says . 

Aimax-Plus/Lab runs on 
the IBM AT with 640K bytes 
of RAM , a hard disk drive, 
and a PC-bus 1/0 card. 
Price: $995 . 
Contact: TA Engineering, 
1605 School St. , P .O . Box 
186, Moraga , CA 94556 , 
(415) 376-8500. 
Inquiry 1176. 
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Alamo PC Sees 
a Demonstration 
of CatchWord 

A t the March general 
meeting of the Alamo PC 

Users Group , a Logitech rep­
resentative demonstrated 
Catch Word , an intelligent op­
tical-character-recognition 
program for hand-held scan­
ners . Logitech says that its pro­
gram is an improvement over 
other OCR programs that work 
awkwardly with output from 
hand-held scanners. 

C:atchWord, which was 
shown by Cynthia Colmen­
ares-Frost , director of new 
channel development at Logi­
tech (Fremont, CA) , provides 
omnifont capability , which 
means it can read most stan­
dard fonts and styles without 

requiring you to load a spe­
cific recognition library. How­
ever, Catch Word doesn ' t re­
quire much memory because it 
uses efficient algorithms , 
Logitech says. The program 
requires about SOOK bytes 
of RAM. 

Plans for the June 14 meet­
ing include a demonstration on 
how to build a 386-based 
IBM PC from scratch using 
components only. 

The Alamo PC Users 
Group usually meets on the 
second Thursday of the 
month in Room 3. 102B or 
3.104A in the Medical 
School , University of Texas 
Health Science Center, 7703 
Floyd Curl Dr. , in San 
Antonio . 
Contact: Alamo PC Users 
Group , P.O. Box 65180 , San 
Antonio , TX 78265 , (512) 
231-8497. 

The Washington, 
D.C., Apple Pi 
Garage Sale 

I f you ' re shopping for a 
bargain in Mac accessories , 

peripherals , and systems , 
you might want to go to Wash­
ington Apple Pi ' s garage sale 
on June 16. This event , which 
is open to the public ($2 will 
get you in) , is tentatively 
scheduled for the Wbodward 
High School. 

Later this summer , the 
Apple Pi plans to hold a semi­
nar with a federal computer 
users group in the area. 

Washington Apple Pi ' s 
general meeting is usually held 
on the fourth Saturday of the 
month at the Bethesda-Chevy 
Chase High School. 
Contact: Washington Apple 

Pi , Ltd. , 7910 Woodmont 
Ave. , Suite 910 , Bethesda, 
MD 20814 , (301) 654-8060. 

Triangle Society to 
Talk Object-Oriented 

T he Triangle Computer 
Society says that its June 

program will cover object­
oriented languages . The meet­
ing will be held on June 26 , 
probably at the 1920 Deli 
on Hwy. 55 north of Inter­
state 40 . 

The TCS supports a num­
ber of operating systems and 
provides several seminars 
and tutorials for its members. 
Contact: Triangle Computer 
Society , P.O. Box 3588 , 
Chapel Hill , NC 27515, 
(919) 968-4292. 

continued 

One day of computer down-time can 
cost more than the cure. 

If your computer goes down just one day a year, 
we will save you money. Independent tests have 
shown that approximately 80 % of computer failures 
and down-time are directly attributable to power 
line fluctuations and blackouts. 

Our computer "Careware" is like a magic box 
filled with electronic components that eliminate 
damaging power line fluctuations , and batteries that 
provide an uninterruptible power supply (UPS) to 
your computer. 

Take your problem by the tail , plug your computer 
into a UPS from Computer Power Inc. and 
eliminate power-related computer down-time today. 

We manufacture and service over 190 models from 
400 VA to 400 kVA to solve your computer power 
problems. 

COMPUTER 
POWER INC. 

Since 1966 
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124 West Main Street 
High Bridge, New Jersey 08829 

Protect data and expensive hardware. Call our toll­
free number or write for assistance in choosing the 
right power at the right price. 

800-526-5088 Ext. 170 (201) 638-8000 
FAX : (201) 638-4931 Telex: 847481 

Circle 486 on Reader Service Card (DEALERS: 487) 





Apple Selects Area 
Community Colleges 

A pple recently selected 
the Central Piedmont 

Community College of Char-
lotte , North Carolina , and the 
St. Petersburg Junior College 
of St. Petersburg , Florida , as 
two of lO charter members of 
the Apple National Commu-
nity College Alliance. Ac-
cording to Apple , the purpose 
of the alliance is to develop 
and encourage the use of the 
Macintosh. Selected colleges 
were among the most accom-
plished in using Mac technol-
ogy for instructional and ad-
ministrative applications , the 
company says . 

Each college in the Alli-
ance receives a major equip-
ment grant, plus technical 
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and support services. dows. The group conducts its 
Contact : Apple Computer, meetings , along with many 
Inc ., 20525 Mariani Ave . , other users groups , during 
Cupertino , CA 95014 , (408) the so-called Super Saturday 
996-1010 . sessions. 

In addition to product 
demonstrations and user assis-

North Texas Makes tance , the group periodically 

Demographics 
conducts internal surveys of it-
self to monitor trends . The 

Report Available group just finished the latest of 
these surveys and has made it A t a recent meeting of the available to those interested in 

North Texas PC Users the results. For anyone who 's 
Group at the InfoMart , Dal- wondered what kinds of people 
las-based Videotex Systems join a users group , this report 
demonstrated its color image provides a good clue , although 
capture technology on the IBM president-elect Jim Hoising-
AT. The company 's T-BASE ton stresses that the report pro-
image database program lets vides a glimpse of one spe-
you bring color images into a cific group and doesn 't 
dBASE or Clipper application. represent other groups. 
Two other companies were Contact: North Texas PC 
on hand: Ashton-Tate showed Users Group , P.O. Box 
MultiMate 4.0, and Micro- 780066, Dallas , TX 75378, 
soft showed Word for Win- (214) 746-4699. 

Odesta Shows 
Double Helix to 
Gold Coast Group 

J ulie Lyon , product man-
ager for Odesta 's Double 

Helix relational database 
manager, recently traveled to 
the Gold Coast Macintosh 
Users Group in Miami to 
demonstrate the program . 
During her demonstration , she 
created a database without 
having to write any program-
ming code . 

The Gold Coast Macintosh 
Users Group usually meets on 
the last Wednesday of the 
month at the Museum of Sci-
ence Auditorium , 2308 South 
Miami Ave. , in Miami. 
Contact: Gold Coast Mac , 
P.O . Box 452305 , Miami , FL 
33245 , (305) 447-7888 . 

Customer Support BBS 
~~ ... for the IBM PS/2 , XT, AT and compatibles. 

ts tiJ Support your customers via modem. Electronic mail between your 
Q customers and you gives them the answers they need, 7 days a week! 

• They can upload questions and problem reports to you 

• You can download updates and product information to them 

• Multiple users may be online at once, on one computer 

• SIGs, teleconferencing, and questionnaires too 

• Very easy to install and configure, works under MS-DOS 

• Works with COM1/COM2/COM3/COM4, or multi-port 
serial cards or multi-modem cards 

Only $59 for t he complete 2-line software! 

0dALACTiCOMM 
© 1990 Galacticomm, Inc.• 4101 S.W. 47th Avenue, Suite 101, Fort Lauderdale FL 33314 •Voice: (305) 583-5990 
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EXIMA AND EXCELLENCE IN MANUFACTURING 

GO HAND IN HAND 
At Centcircuit International we take pride in our 
quality products and service, continually striving 
to bring you the very best in products to assure 
your complete satisfaction. As many customers 

already know, EXcellence In MAnufacturing has become well 
recognized with EXIMA, our parent company.That is why we are 
proud to announce that in addition to the O.E.M. work we cur- . 
rently do, EXIMA has introduced various computer compo­
nents. Initially, we are introducing the following VGA Cards and . 
Motherboards, and will continue to offer additional items as we 
broaden our line. We offer a thirty day evaluation period as 
well as a one year warranty with all our products . 

VERAVIEW 16 BIT VGA CARD 256K 
Supports 1024x768 in 4 colors 
Supports 800x600 in 16 colors 
Supports 640x480 in 256 colors 

VERAVIEW 16 BIT VGA CARD 512K 
Supports 1024x768 in 16 colors 
Supports 800x600 in 256 colors 
Supports 640x480 in 256 colors : - 1 

386SX P9 MOTHERBOARD( above) or: -
Fully IBM PC/AT compatib le 

CLOSELOOK 8 BIT/16 BIT VGA CARD 256K Supports AMI, Phoenix, and Award Bios 
Supports 800x600 in 16 colors 8 low profile SIMM socket for 

100% hardware compatible with IBM maximum 8MB on board memory 
VGA in all modes and expandable to 16MB usi g 1/0 slot 

Supports both digital and analog Eight expansion slots: six 16-bit 
monitors and two 8-bit 

See us at Comdex/Spring '90 June 3-6, 1990 at the 
Georgia World Congress Center booth -4843 

CENTCIRCUIT INTERNATIONAL. INC. 
3400 Corporate Way, Suite F, Duluth, Georgia 30136 

( 404)623-393 7 Fax( 404)623-3941 
IBM, IBM PC AT. AMI, Phoenix, Aword Bios and EXIMA are all reg istered tradem arks. 
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Ammunition to conquer 
your biggest problems! 

V-EMMTM Classic V-EMMTM Utilities 
V-EMM Classic is for applications 
that support expanded memory 
(EMS) . 

• EMS Simulation 

If you don 't a I ready have an EMS 
board , V-EMM Classic provides 
EMS simulation using a combina­
tion of conventional memory, ex­
tended memory, and your hard disk . 

• Virtua l M emory Management 

If you already own an 
EMS board , V-EMM 
Classic provides addi­
tional "virtual memory" 
using your hard disk. 

I w .. 

In either case , up to 
thirty-two megabytes of 
expanded memory are 
available to your EMS 
applications . 

I i l i 1 
I I I 
I I I L-1 
I . J -I ...... ... 
I - ! I 
I - I 
I ~ 

1~mmtm1~ 
EDITORS 
CHOICE 

V-EMM Utilities is for applications 
that suffer from RAM-cram . 

• EGA/ VGA Memory Management 
V-EMM Utilities transforms up to 
96K of EGA/ VGA memory into 
conventional memory. When you 
don 't need graphics , it 's as though 
you have a 736K DOS machine . 
When you do need graphics, a 
simple command restores DOS to 
640K and restores all graphics ca­
pabilities . 

• Upper Memory Management 

V-EMM Utilities turns up to 192K 
of EMS 4.0 memory into upper 
DOS memory. And it turns up to 
184K of PS / 2 80386 memory into 
upper DOS memory. Upper DOS 
memory can be used to load TSRs , 
device drivers , and DOS BUFFERS , 
thus freeing conventional memory. 

____ .. ,,. 
-EMM Gold 

Combining the award-winning 
V-EMM Classic (still oniy $89 .95) 
with the new V-EMM Utilities 
(also only $89.95), V-EMM Gold 
provides EMS Simulation , Virtual 
Memory Management, Upper Mem­
ory Management, EGA/ VGA Mem­
ory Management, and more. All at 
a very specia I price 1 

Only $129.95+s/ h. 
30-day money-back guarantee. 

Fort 's Software 
P. 0 . Box 1295 
Loveland , CO 80539 
(303) 663-5629 

QUALITY SYSTEM AND PARTS AT BEST PRICE 

25MHz 286 VGA System 
80286-2 Processor 
2 Mega RAM $1990 
1.2 Meg 51/4" Drive 
1.44 Meg 3112" Drive 
40 Mega 28ms Western Digital Drive 
16 Bit VGA with 512K 
14" 1024 x 768 VGA Monitor Dot Pitch 

0.28mm 
2 Serial, 1 Parallel , 1 Game Ports 
101 Keyboard 
DOS 3.3 or 3.41 

Mother Boards 
286/12 Turbo 
386SX-16 
386-20MHz 
386-25MHz 
386-25MHz 

Cases 
Flip Top w/180W 
Mini Tower w/200W 
Big Tower w/250W 
Standard AT Case w/200W 

On-Site Contract Service, One Year 
286/12 $1690 386/20 $2195 
286/16 $1780 386/25 $2595 cache add $350 
286/20 $1850 386/33 $3580 64K cache 
386/16SX $1970 

$140 
$340 
$590 
$650 
$975 

$80 
$115 
$180 
$90 

Dallas PC 4500 Ratliff Lane 
Addison, TX 75248 (214) 250-3355 
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5 YEAR PORTABLE EXPERIENCE, 
ALL SYSTEMS RUN UNIX, XENIX, 
LAN OS DOS AND OS/2. 

386-20 60MB SYSTEM (Desk Top) 
• 386-20 MHz CPU, 1 MB Memory (To .8MB ) 
• 200W PIS, 110/220V 
• 101 Enhanced Keyboard 
• 1 :1 Interleave Cont. Card 
• 1.2 MB or 1.44 MB FDD 
• 60MB, 25ms Toshiba Hard Drive 
• Serial/Parallel/Game Port 
• Mono Graphic Card w/Printer Port 
• 12" Amber Monitor (720x348 Res .) 

AT 12MHz 20MB SYSTEM (Desk Top) 
• AT 12MHz System, 640K Memory 
• 200W PIS, 110/220V 
· Enhanced 101 Keyboard 
• 1.2 MB or 1.44 MB FDD 

(To4MB) 

~\<?; 
'ii ~~\e 
0(\ • 20MB Hard Drive 

• Mono Graphic Card w/Printer Port 
• 12" Amber Monitor (720x348 Res.) 
· AT 1/0 Card (Ser/Par./Game) + $30 

HOD 286-12 386SX 386/20 386/25 386/33 

40MB 939 1169 1439 1579 

60MB 1069 1289 1559 1699 

BOMB 1239 1459 1789 1929 

100MB 1259 1529 1839 1979 

150MB 1619 1889 2159 2299 

338MB --- 2729 3079 3219 

• (CGA + $160. EGA+ $330, VGA+ $370) 
• Mini Vertical Case + $50 
· Regular Vertical Case+ $100 

1999 

2119 

2349 

2399 

2719 

3639 

PORTABLE MOTHER BOARD ON SALE 

SKD KITS AND 
BAREBONE SYSTEMS 
AVAILABLE 
CALL FOR PRICING 

286 12 MB $125 
386SX MB 5305 
386 20 MB 5520 
386 25 MB 5650 
386 33 MB $1 030 
386 25 MB S2 880 

NATIONAL SALES REP. 
WANTED!! 
PLEASE CALL 

9440 Talslar Ave., •4 , El Mon te. CA 91731 

For Order Only Call Toll Free 

1-800-872-4547 
1-818-442-0020 Calif. 
Customer Support: (818) 442-7038 

LIGHTEST & 
SMALLEST 
CRT PORTABLE 

:'ift --~ 
-~ -\ .F.- llElli 
~- ...... - --
-- --r..J 

100% 
COMPATIBLE 
WITH 
DESK-TOP 

VGA COLOR CRT PORTABLE 100MB AT 
• Built-in SONY 8.5" Color VGA Monitor 

0.26mm Dot Pitch , 800x600 Resolution 
• Speed Digital Display. 3 Drive Bays 
• 220W PIS 110/220V. 4 Exp. Slots 
• 86-Key Detachable Keyboard 
· AT 12 MHz System. 640K Memory (To 4MB) 
• VGA Graphic Card (256K, 800x600 Res .) 

(512K, 1024x768 Res.+ $50) 
External Monitor Adaptor 

• 1.2MB or 1.44MB FDD 
• 100MB 25ms HOD (To 345MB) 
• Serial/Parallel/Game Ports 
• Carrying Bag. Weight 27 Lbs. 
·Dimensions: 17.5(W) x 14.l (D) x 6.B(H) 

HOD 286-12 386SX 386/20 386/25 

20MB 2209 2469 2729 2829 

40MB 2299 2559 2819 2919 

lOOMB 2669 2929 3189 3289 

150MB 3069 3329 3589 3689 

200MB 3569 3829 4089 4189 

EGA COLOR CRT PORTABLE 60MB AT 
• Built-in 9" Color EGA Monitor. 0.28mm 
• Speed Digital Display. 3 Drive Bays ;iJ'l-9 

• 220W PIS 110/220V. 7 Exp. Slots 
• 84 Keyboard. Detachable Keyboard + $30 
· AT 12 MHz System. 640K Memory (To 4MB) 
• EGA Graphic Card (640x350 Res.) 
• 1.2MB or 1.44MB FDD 
• 60MB 25ms HOD (To 345MB) 
• Serial/Parallel/Game Ports 
• Carrying Bag. Weight 34 Lbs. 
·Dimensions: 17.3 (W) x 8.2 (H) x 16.9 (D) 

HOD 286-12 386SX 386/20 386/25 

20MB 2009 2269 2529 2629 

40MB 2099 2359 2619 2719 

60MB 2229 2489 2749 2849 

lOOMB 2469 2729 2989 3089 

150MB 2869 3129 3389 3489 

200MB 3369 3629 3889 3989 

386/33 

3089 

3179 

3309 

3549 

3949 

4449 

VGA AMBER CRT PORTABLE 60MB AT 
• Built-in 9" Amber VGA Monitor 
• Speed Digital Display. 3 Drive Bays 
• 205W PIS 110/220V. 4 Exp. Slots 
• 86 Keyboard. Detachable Keyboard + $30 
•AT 12 MHz System. 640K Memory (To 4MB) 
· VGA Graphic Card (256K. 800x600 Res .) 

(512K. 1024x768 Res. + $50) 
Run 48 Grey Scales VGA Internally 
Run Color VGA Externally 

• 1.2MB or 1.44MB FDD 
• 60MB 25ms HOD (To 345MB) 
• Serial/Parallel/Game Ports 
• Carrying Bag. Weight 26 Lbs 
• Dimensions: 17.5 (W) x 14.1 (D) x 6.8 (H) 

HOD 286-12 386SX 386/20 386/25 

20MB 1559 1819 2079 3179 

40MB 1649 1909 2169 2269 

60MB 1779 2039 2299 2399 

lOOMB 2019 2279 2539 2639 

150MB 2419 2679 2939 3039 

200MB 2919 3179 3439 3539 

EGA AMBER CRT PORTABLE 60MB AT $1,559 
MONO AMBER CRT PORTABLE 60MB AT $1.429 

All order will be shipped by UPS COO cashier's check. Company check on appro¥al ISM PC XT I AT are reg istered trade marks ol IBM Inc. 

Circle 482 on Reader Service Card (DEALERS: 483) 

VGA PLASMA PORTABLE 60MB AT 
• 640x480 VGA Plasma Display 
• Detachable 86-key Keyboard i<e'!J 

101-Key Keyboard Modei Optional ;'I-• 
• 180W PIS, 110/220V. 3 Drive Bays 
• AT 12 MHz System. 5 Exp. Slots . 
• 640K Memory (Up to 4MB) 
• 1.2MB or 1.44MB FDD 
• 60MB 25ms HOD (To 345MB) 
• Serial and Parallel Ports 
• External Monitor Adaptor 
• Carrying Bag. Weight: 24 Lbs. 
· Dimensions: 16.1"(W) x 9.1"(0 ) x 7.5"(H) 

HOD 286·12 386SX 386/20 386/25 
20MB 2079 2339 2599 2699 
40MB 2169 2429 2689 2789 
60MB 2289 2549 2809 2909 
lOOMB 2529 2789 3049 3149 
150MB 2889 3149 3409 3509 
200MB 3359 3619 3879 3979 

CGA PLASMA PORTABLE 60MB AT 
• 640X400 CGA Plasma Display 9 
• Detachable 86-Key Keyboard S~ ,GS 
• External RGB Monitor Adaptor 
• Others the same as VGA Plasma Model 

HOD 286-12 386SX 386/20 386125 

20MB 1479 1739 1999 2099 

40MB 1569 1829 2089 2189 

60MB 1689 1949 2209 2309 

100MB 1929 2189 2449 2549 

150MB 2289 2549 2809 2909 

338MB 2759 3019 3279 3379 

CGA LCD PORTABLE 60MB AT 
• 640X200 Res . Backlit LCD CGA Display 

640x400 Res. CGA Display + $120 r;.<o'!J 
• 200W 110/220V P/S. 6 Exp. Slots ~\ • 
• Detachable 86-Key Keyboard 
· AT 12MHz System, 640K Memory (To 4MB) 
• 1.2MB or 1.44MB FDD 
• 60MB 25ms HOD (To 345MB) 
• Serial/Parallel/Game Ports 
• External Monitor Adaptor 
• 16"(W) x 95"(H) x 7.5"(0 ). 23Lbs 

IHDD 286· 12 386SX 386.'20 386/25 

20MB 1249 1509 1769 1869 

<OMB 1339 i 599 1859 1959 

60MB 1459 1719 1979 2079 

1QOMB 1759 201 9 2279 2379 

150MB 2119 2379 2639 2739 

200MB 2559 2859 3119 3219 

•EGA LCD PORTABLE GENOA Model+ $340 
(Run 386 Window and Unix) 

Q@IH•l@eJ;lf;1:11#fJt,@lf!JrtifiTi®Dt111M 

Pnces subJeCT iO c ange wi1 oui norcce 
Coll for rerurn policy 
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CORPORATE OVERVIEW 

LAPTOPS, etc. is a franchising organization specializ­
ing in laptop and portable computing. We will approve 
only one location per major metropolitan area. We are 
seeking technically competent and financially capable 
applicants. 

Next day delivery on all Zenith, Toshiba, NEC and 
Sharp laptops as well as over fifty other laptop and 
accessory manufacturers. 

There is NO upfront franchise fee or charge for the 
privilege of the franchise. All fees are paid as you 
receive product. Interested parties must demonstrate 
financial capability of an absolute minimum of 
$100,000 with a high degree of preference to those ap­
plicants with closer to $250,000. To begin operations, 
it is necessary to purchase a wide variety of demon­
stration equipment, as well as necessary inventory, ac­
counting software, and advertising. 

FRANCHISE STRUCTURE 

All locations are independently owned and operated . 
Every LAPTOPS, etc. franchise will be factory-author­
ized sales and service for Zenith, Toshiba, NEC, 
Sharp, and several smaller laptop manufacturers. All 
outlets are also manufacturer-authorized by about 
thirty laptop accessory manufacturers. In addition to 
the laptops available through the franchise, fran­
chisees may purchase a variety of desktops and 
printers in order to offer complete system solutions and 
provide a complete product line to customers. 

There are several services and tools which are 
available to each franch ise. Among these are: adver­
tising reimbursements, free inventory financing , free 
stock rotation , sixty-day price protection , discount 
demonstration equipment, technical training and sup­
port, business planning assistance, sales manage­
ment assistance, sales training , service training, and 
administrative management support. 

LAPTOPS t 305 York Road ' e C. Towson, MD 21204 , 
6450-8 B Y TE• JUNE 1990 



WHY A LAPTOP SPECIALIST? 

There is a substantial lack of technically qualified 
sources available to meet the requirements unique to 
the laptop buying community. The laptop buyer does 
not have any place to go for expert technical 
assistance, complete systems solutions, service, or 
competent purchasing advice. It has been the basic 
goal of LAPTOPS, etc. to be this comprehensive 
source of expert advice and assistance to the laptop 
community. 

There are several trends driving the laptop and per­
sonal computer industry. The strongest of these trends 
are the following : 

a) Lack of Standards: 
Unlike the desktop market there are not standard 
internal expansion interfaces for most of the lap­
tops. Even among products by the same manu­
facturer. The screen handling used in many lap­
tops does not utilize standard system conventions 

and graphics protocol. This lack of standardiza­
tion has created a substantial lack of accurate in­
formation available to the consumer. 

b) Proliferation of Models and Manufacturers: 
Since January, 1989, there have been close to 
one hundred new laptop models introduced to 
the market. Since January, 1989, thirty-four dif­
ferent manufacturing companies have entered 
the laptop market . 

Existing LAPTOPS, etc. locations have captured and 
maintained a commanding market share in laptop 
sales by keeping over thirty laptops on display, main­
taining a commitment to quality technical information, 
consistent inventory, and the highest standards of ser­
vice and customer support in the industry. 

TO BECOME PART OF THE FASTEST 
GROWING SEGMENT OF THE MICRO­
COMPUTER INDUSTRY, CALL OR WRITE: 

·. (301) 527-8677 FAX NUMBER: 
(301) 825-1507 

. , , , •. , , • . • I I ' • • I •I I : 1 4 • I 



Halo for the 
High-End Graphics 
Spectrum 

T he new version of Halo , 
the library of graphics 

subroutines for DOS for 
creating graphics-intensive ap­
plications , provides links to 
the Canon IX-30 scanner , the 
Hewlett-Packard ScanJet 
Plus , the Kyocera A-800 scan­
ner, and Willow 's Publisher 
VGA. Version 3.0 of the tool­
kit , which you can use to de­
velop graphics , mapping, and 
gray-scale applications, sup­
ports more than 250 graphical 
display , input, and hard-copy 
devices , and it includes more 
than 200 subroutines , Media 
Cybernetics reports . 

A version for OS/2 takes 
advantage of multitasking but 
doesn 't support as many de­
vices , the company says. 

The program requires a 
compiler for a Halo-supported 
language from Microsoft , 
Borland , or Lattice ; 640K 
bytes of RAM ; and a hard 
disk drive . 
Price: Halo 3.0, $395 ; Halo 
for OS/2, $695. 
Contact: Media Cybernetics , 
Inc ., 8484 Georgia Ave. , Sil­
ver Spring , MD 20910, (800) 
992-4256 or (301) 495-3305. 
Inquiry 1006. 

Save Time on 
Research Projects 
Using Box-8 

B ox-B is a statistical pro­
gram for designing ex­

periments using the Box­
Behnken experimental system, 
a less time-consuming alter­
native to the factorial design 
technique . Box-Bis based on 
the three-level design (i.e ., 
high , low, and medium) of 
variable parameters and can 
investigate three- and four­
factor response surfaces, its 
developer reports. 

6480-10 BYTE • JUNE 1990 
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WHAT'S NEW 

SOUTH 

Ecotech used Halo to help do the device drivers in its Modeller 
CAD software. 

After you've performed 
the experiment , you enter re­
sponses. If during the experi­
ment a value other than the one 
specified in the Box-B work­
sheet is carried out, you can 
use the actual experimental 
values. Box-B provides statisti­
cal analysis of results like 
Fisher 's F ratios , analysis of 
variance, and others. The 
program runs on the IBM PC 
with 384K bytes of RAM . 
Price: $295. 
Contact: Statistical Pro­
grams , 9941 Rowlett , Suite 6, 
Houston , TX 77075, (7 13) 
947-1551. 
Inquiry 1009. 

Track Depreciation 

Point-of-Sale and 
Inventory Control 
for the PC 

T he new version of Sales­
Pro , a point-of-sale (POS) 

and inventory control pro­
gram for the IBM PC, sup­
ports up to 999 line items per 
transaction and user-defined 
reports . It gives you the op­
tion of sending invoices to one 
address and packing slips to 
another, Hi-Tech Advisers 
reports. 

The program is available 
in many versions. Sales-Pro 

with Fixed-Assets Program 

Assets 2 .0, a stand-alone 
database tool for track­

ing fixed assets and their as­
sociated costs and deprecia­
tion , lets you make subsets of 
any combination of fields so 
a main office can keep an in­
ventory of several depart­
ments without resorting to 
an auditor. With the pro­
gram, each department up­
dates its inventory on an 
electronic form , which is 
sent back to the main office 
for updating . The program 
can also generate cost totals 
on any combination of fields. 

The program can import 
and export dBASE , Lotus 

1-2-3 , and ASCII format 
files. You can upgrade each 
asset as often as you like by 
keyi ng in the upgrade as a 
separate entity, instead of as 
a new asset. The program 
supports all depreciation 
schedules and supports bar 
coding for automated inven­
tory. 

Assets 2.0 runs on the 
IBM PC with 640K bytes of 
RAM . 
Price: $250 . 
Contact: Strider Technol­
ogy , 1019-C 16th St. NE, 
Hickory, C 28601, (704) 
324-1498. 
Inquiry 1010. 

Plus includes customer file , 
back order, layaway, accounts 
receivable , and statement ca­
pabilities in addition to the 
basic POS and inventory con­
trol. Sales-Pro Elite includes 
all the capabilities of Sales­
Pro Plus and adds accounts 
payable , bill tracking , check 
printing , and general ledger. 
Super Sales-Pro adds inven­
tory explosion , a service center 
module , and add-on acces­
sories. 

The program runs on the 
IBM PC with 640K bytes of 
RAM. 
Price: Sales-Pro , $99 ; Plus , 
$199; Elite , $299; Super, 
$599 . etwork versions: 
$199, $399, $599, and $999 , 
respectively. 
Contact: Hi-Tech Advisers , 
P.O. Box 7524, Winter Haven , 
FL 33883, (800) 882-4310 or 
(813) 294-1885. 
Inquiry 1011. 

SAS Jumps 
into AppleTalk 

J MP, the program for the 
Macintosh that combines 

statistics with graphics , is 
now available for AppleTalk 
networks , SAS Institute 
reports. 

JMP Serve lets a network 
administrator poll the number 
of concurrent JMP users 
within a network zone. When 
the number of users exceeds 
the licensed number, you can 
determine inactive users who 
should be bumped off the 
system. 

The program requires a 
Mac Plus with 2 MB . 
Price: Five users, $2500; IO 
users , $4500; 15 users , $6750; 
20 users or more , $400 per 
user. 
Contact: SAS Institute , Inc ., 
SAS Circle , P .O. Box 8000, 
Cary, NC 27512, (919) 
677-8000. 
Inquiry 1007. 



IF YOU WANTA 
BETTER IMAGE ... 

GET A BETTER 
SCANNER! 

We set our competitors' scanner to 400 DPI resolution and NISCAN / GS to a minimal setting 
of 200 DPI to demonstrate the remarkable image quality offered by true gray-scale scanning. 
We would have compared NISCAN/ GS to their gray-scale scanner ... but they didn't have one. 
Call 1-800-245-SCAN for more information about ISCAN / GS or the dealer nearest you. 
Image output using HP LaserJet Series 11"' compat ible at 300 DPI. Both images were reduced 90% in Ventura Publisher"·' . 

~ -NISCAN/GS , 

~~ 
NISCA Incorporated, 1919 Old Denton Road, Suite 104, Carrollton . Texas 75006 

NISCAN/GS SPECIFICATIONS: 8 Bit Gray-Scale. 256 Shades of Gray, 25 - 400 DPI Resolution 
Circle 512 on Reader Service Card JUNE 1990 • BYTE 64S0-11 
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r&fu1"°GS"':stiiq;/!'HOi'iiccitoe i, i bi.\: l(Oi !ilit i1W ........ too 
GfNIU~~rs·~ 4~,~~r.:rei.~/OCi SOfi.'oe •••• m 
l11Y1ricl Mojlc909 IBM &Cc"l'J1ible/Mo!i< 9091 IBM/ ljlple .. IS/ 17 

MATH CO-PROCESSORS 
8081·1 8rrltz, XI .................................... 139 

!~l!~•lo ~tnili8ltt.rnm . . . . . . . m 
80387·1616mhz, 386·16 ....... .. ...... m 
80381·10 lOmhz, 386-20 .... 399 
80387-llllmhz,386·15 .. .. .......... 495 
80387·3333mhz, 386·33 619 
803875X·l6161nhz, 3861X·l6 . .. .......... m 

KEYBOARDS 
NAXJ.SWfTCH84 Key 1eBesrl 
N.IXJ-IWITCH IOIKey e Best) Al Orly .. .. 
XfYliOHICl 101 Ke-1 (hc•1tntl ...... .. 

....... SO 
.. .... 61 

. . 49 

~~.~,:.~w~~~1 ~~7. ~."". s65 
8H!YlfYB()l.~0. Non<lltl .. .. . .. .. . . .. . .. ... 19 
IO!YCHIC OHY. I oc tile / (Ii\ ........................ H 
IOI XEYNcoCfi~C .. 01 .... 1oc1aellfu~ncn Ke)' ........... . 0 

J~\JIWI~FJ1i1 1x~~'d1i1.~..;10~'~:·" : · :·: ... ::: :; 

KT-30 101 /I Ol l!YwithMic.ostitCcnw. Tlenololloll 
T1«lhtll Moose, lO flfl· 6400Vc1ilble le111hmcn ........... 95 
102 l!'f W Cll/l80 wlh ~l&doni:cl 11q,,.,., Al.Pl k<(. 
Clc\~ixrfeFeellOO D~ ......................... 95 

CASES 

CABLES• MISC • ACCESSORIES 
XI Hatd Oril< Coble Set, I 301n & I 10 An Coble ........... 3.91 
XIHcnlOriveOallyChcinCcbi<.Fcr lHDCome<tioffi ......... US 
XTHanlOril< 0DTCCcble, 10fln0DTC Coble {);ly ............. 3.00 
Xlflcppy()iveCcble,folFillPpy01r..Cconecnc" . .. .. 3.91 
AICcble let, 3 Cc~es. I i• FOO, l fCJHcrd Om. ........... l.91 
Pcmlle1PrintuCoble6' ........ .. ..... 3.91 
Pcmllel frinto Coble 6'. Moldo! ... . .... US 
Pcmllel PrimoCoble 10', Moldetl ...... S.91 
Pu rm!el Prin!ef(ci:Jle, Cenrronic1o(en:ronl(, 6'. . ...• S.95 
le"11 Modem Cc~e. 6', Hdeta fezoole .. . .. ...... US 
le"11 Modem Cc~e. 10', Mcie to fenole .... . .. .. .. .... 6.91 
AC POW!ICOIO, Fo Pcwei luwJy to AC OWiet .. .. .. .. ..... 3.00 
YCcbo, Aoo~DI ic l<Jllrd No. ii Pewo Owp<Ja d I / I ........ 3.00 
Xeyload fnemlC11 Coble, 6' / 10' .................. 1.91/3.91 
MomD1f•fll"icnCclti<, 6'/ 10' ................... 3.95/ 6.91 
le"11 Pert Aoo~"· 9 fin Fezoole m 15 p· Mole ............. 5.00 
Gerdo Clorqet.fOll'Cle m femde ....... .. ...... 3.10 

~r~.1·~~,:"1\'~nd! isiOliP~ :::::••••••••: 1i!! 
VGA f1j111nsicnCcble, Un"'lllliio Sony, Hf( ......... 9.00 
Surge ~DlecTDI, 6 0~111 Powei llrip\ Ul /.w .. .. .. .. ...... 6.95 

~;~c~TF~T~~*r~~~ t i1U~~,~~~ . :::·:::::::~ ~ 

~~!~1~;~~S~l;~;~~d ~( :~~I ::.: •• ::··::• l 
~!:~t::.S rri~ .Ff..~/~~i:S~~'~ 1 

: :l 
AS · · Con~dions ................... 14 

...... 6 
..................... 6.50 

....... 6.10 

w.;;c;;o, ;t 
....................... 17 

.......... 3 

....... 9.10 

.......... 9 

Quality SerYice to tlte Smart Mail Order Sltopper for 4 Years 
X,.. A,.. & IBM° Are Registered Trademarlcs of Jntematlonal Business Mach ines. • Prices are subject to change without notice. 

GEMS $1 Rebate per $100 on all phone orders (ex., $5.00 rebatefor$500 order) 
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Superior Perforlllance With Mitsubishi 

Monitoring the Future 

The family of Diamond Scan color monitors by 
Mitsubishi is the most extensive and reliable in 
the industry. 

The Microprocessor based, auto scanning monitor 
system offers high resolution color graphics in a 
variety of 13" thru 37" models. 

Horizontal scan frequency, ranging 15. 7 to 64 KHz, 
results in resolutions as high as 1280 x 1024 non­
interlaced, producing the fi nest resolution and the 
most realistic presentation of your graphics . 

Just one more example of Mitsubishi 's fi ne tuning 
of your business needs. 

FA3425l 9-J.r Color M oni1or 

XCJ715·31' Color Momror wuh opoor.d bast 

HL6915-1C/' Color .\fomror 

XC33/0·Jr Color Mon11or 

• MITSUBISHI ELECTRONICS AMERICA, INC . 
..,.. COMPUTER P£RIPHERALS DIVISION 

© 1988 Mrtsubish Electronics Arr€rca, Ir>::. 
Mistubish is a registered trademar< of M subish1 Electnc Corp., Tokyo. 

For product information call : 

Circle 523 on Reader Service Card (DEALERS: 524) 

5- /J.r Half-Height Riguf Disk D ri\·e 

Desklop WORM optirn l dtlk drfrr un11 

Measuring More Than Megabytes 

You can measure the breadth of Mitsubishi 's line 
of disk drives which offer OEM's and end users 
the broadest range of fl exible, rigid and optical 
disk drives in the industry. 

Our optical technology produces storage through 
90 GB 'sin juke-box , dual drive configuration. 

All Mitsubishi disk drives deliver performance 
levels among the highest in their class. 

Optical Disk Dri\·r Ubrary U111u 
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Circle 476 on Reader Service Card (DEALERS: 477) 

Get More Bang From 
Your Computer Buck 

Unconditional 
30-Day Money-back 

Guarantee 
No Credit Card 

Surcharges 
We Pay ~ the Shipping 

MAKE 
YOUR 
BEST 
MOVE! 

CACHE II 80386.25 MHz With 99 % Hit Rate. Where The System Gets its Power 

New! $1,899 • Intel 32 Bit 80386-25 MHz CPU • 1 Parallel & 2 Serial Ports 
• Socket & Support 80387-25 or Weltech 

3167 Math Co-processor 
• Enhanced 101 Keyboard 
• Fully Compatible & Tested w/ OS/2 1.03, 

XENIX 2.2 All of American Leader's Systems • 6 Layer Board Dry Film PCB 
have the latest quality micro com- • Chips & Technologies Chipset • Novell 2.15 Certified 

• C & T 307 Cache Controller, 32 KB (BK 
ponents that let you enjoy an amazing x 8) cache Memory 

• Widest Spreadsheet and Utility Programs 
Compatable 

level of power now, and the ability to • Up to 99% Hit Rate 
expand in the future . Factory Burned in • 2 Meg of High Speed RAM Expandable 

to 16 MB on Board 

• Tall Tower Case w/230 Watt F'S. UL 
110/220 v 

• MS DOS 3.3 or MS DOS 4.01 
and ready to make your moves . • 256 KB or 1 MB SIP RAM Modules 

Our committment to you is sim- • AMI BIOS 
• 14" Flat Mono 

pie ... We realize the demands for your • Capable of Adjusting Ramsized , CPU 
adapatability to today 's ever-changing Speed, 110 Speed Shadow ROM & 

Shadow Video BIOS 

Compatability 
Performance 

Memory 
Expandability 

Built to Take it 
Value Priced 

technology so we provide sales, ser- • Latest case Design 
vice and support on the latest in the • 1.2 MB sv." Teac Drive 

• 1.44 MB 31/2" Teac Drive 
computer industry. • 1:1 Interleaved Dual Hard/Floppy 
Before You Buy ... _LUs Out! Controller 

Service and Precision Make The Difference 
Order Now Toll-Free 1-800-654-4221 

American Leader Computer, Inc. • 13353 Olive Blvd . • Chesterfield, Missouri 63017 • Prices subject to change 

(314) 576-0900 • FAX (314) 576-5655 • Tech Support (314) 576-1228 
Terms: No surcharge on credit card. COD via cenified check. Personal checks: shipment after clearance. 
We will pay half the freight. Prices subject to change without notice. Return Merchandise: All return items 
require an RMA (Return Merchandise Authorization) number and must be shipped fully insured and charge 
prepaid . 1 Yr. Warranty covers items with manufacturing defects. 

Pro-Series Pro-Series Pro-Series Pro-Series 
PS3204 PS3254 PS3164S PS2122 

80386 25Mhz 80386 20Mhz 80386SX 16Mhz 80286 12Mhz 
1Mb RAM 1Mb RAM 1Mb RAM 1Mb RAM 
40MB HD 40Mb HD 40Mb HD 20Mb HD 

$1799.00 11 $1939.00 11 $1399.00 11 $949.00 

"We deliver on time." 
Y Your order can be shipped today! 
If your phone or fax order is received by 3:30 p.m ., 

we won' t go home until it 's out the door and on its way 
to you. More than likely, your order will be in your 
hands the next day. 

y' Guaranteed on-time delivery or you get a SSO credit. 
If your order doesn't arrive exactly as promised , we'll 

credit you $50 on your next order of $100 or more. 

Pro-Series Pro-Series 
PS1122E PS1122 

V20 12Mhz V20 12Mhz 
1Mb RAM (EMS) 640K RAM 

20Mb HD 20Mb HD 

11 $749.00 11 $699.00 

Standard Features: Options and Peripherals 
• 1.2Mb floppy drive 

(360K for Series 100) 
• HD/FH controller 

(1:1 int. 386s, 286s) 
• Enhanced 101 Keyboard 
• Mono monitor & card 
• 1 year part & labor warranty 

Order: 800-767-0668 
Fax: 405-525-9154 

Video: 
• Monochrome monitor 
• CGA (Color Graphic) 
• EGA (Enhanced Graphic) 
• VGA (Video Graphics) 

Hard Drive: 
• From 20Mb to 320MB 
• MFM, RLL, SCSI, ESDI , IDE 

Peripherals 
•Modem 
•Mice 
• Surge protectors 
• Memory & add in boards 
• Math Co-processor 
• Printer: Star, Panasonic 
• 720K and 1.44Mb floppy 

Comtek Solutions, Inc. 
1739 NW 16th S treet , Oklahoma City, OK 73106 

Excellent service and competitive price since 1979 Info: 405-524-0668 
Tech: 405-524-0761 

Government/Corporate/Education P.O.'s accepted Dealer, quantity, purchase inquiring invited 

Payment: All prices are cash discounted . VISA, Mastercard , Discover. Personal & Company checks take 10 working days before shipping . 
Money order, Certified & wired funds get immediate shipment. Net 10 day term with Visa or Mastercard guarantee. 

Shipping: UPS, Federal Express (customer is responsible for sh ipping). Please call for any custom quotations. Prices are sut:ject to change 
without notice. 
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to see the most exciting breakthrough in telecommu111 
ts decade ? Want to review drawings with someone over the telephone in real 

graphics so fast it's like closed circuit television ? Want to display, study and n 
drawings on all your desktop computers without CAD systems, or work 
CAD system different than your own ? Want a great archiving and plot 
system ? $295.00 ('academic and evaluation packages also available) 

I IMPORTANT STUFF I 

Remarkable Fingerprint 
Right now can you guarantee with 100% reliability that none of your softw 
fi les have been tampered with or been invaded by viruses ? How about t 
you archived six months ago or that accounting data you saved ju 
Remarkable Fingerprint every day and sleep well every night. Nothin 
when it comes ro reliability. $59.95 

rkableWine 
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Organize Your 
Personal Finances 
with Cheque-It-Out 

H ooper International says 
that its Cheque-It-Out -

program lets you manage 
your money using functions 
like account reconciliation , 
reporting , budgeting , check 
writing , and credit card 
tracking. Although a double­
entry accounting system, the 
program is designed for some­
one with little or no account­
ing experience , the company 
says . 

In addition to its financial 
capabilities , the program lets 
you generate bar , line , and 
pie charts . You can use the 
program to balance your 
checkbook; track assets and 
liabilities ; sort trans-
actions by date , input order, 
or check number; and set 
budgets . 

Cheque-It-Out runs on the 
IBM PC with 448K bytes 
of RAM. 
Price: $49 . 95. 
Contact: Hooper Interna­
tional , P.O. Box 62219 , Colo­
rado Springs , CO 80962, 
(800) 245-7789 or (719) 
528-8989. 
Inquiry 1013. 

Writer's Helper Now 
Available for the Mac 

C onduit has released a 
Macintosh version of 

Writer ' s Helper, the educa­
tional program that helps you 
write a paper or document by 
providing prewriting , drafting , 
and revising tools. The pro­
gram is also available in IBM 
PC and Apple II versions . 

In the prewriting stage, 
Writer 's Helper provides sev­
eral methods for choosing a 
topic . Using activities such as 
an idea wheel , a questionner, 
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REG I ONAL 

WHAT'S NEW 

SOUTH 

When you write a check, the Cheque-It-Out accounting screen 
looks like your checkbook. 

and brainstorming, you can get 
over the initial hurdle of 
finding a topic , Conduit says. 
The program also helps you 
explore a topic from different 
perspectives and , in the pro­
cess , generate information that 
eventually appears in the 
paper. The outliner, structure 
guide, and compare/contrast 
tools help you organize the 
topic . 

The program provides 
basic editing tools , but for 
search-and-replace and block 
move functions , you need to 
use a full-featured word pro­
cessor. 

Once you've written the 
paper , you transfer the pro­
gram back into Writer's 
Helper , which then analyzes 
the paper 's grammar, style, 
and structure . 

On the Mac Plus, the pro­
gram requires 1 MB and sup-

ports Microsoft Word and 
Works, MacWrite , and Write 
Now . On the IBM PC, it re­
quires 256K bytes of RAM and 
supports PC-Write, Word­
Star , WordPerfect , and several 
other word processors. The 
Apple II version requires l 28K 
bytes and supports WordPer­
fect, AppleWorks, and others . 
Price: $120 . 
Contact: Conduit , Univer-
sity oflowa, Oakdale Campus , 
Iowa City , IA 52242 , (319) 
335-4100. 
Inquiry 1016. 

A Database 
for Nature Lovers 

N atureLog is a program 
for bird watchers and 

other naturalists that pro-
vides information on more than 

Put a Lawyer in Your PC 

With It ' s Legal , you can 
create several types 

of legally binding docu­
ments (e .g., a will or lease) 
without having to consult a 
lawyer , Parsons Technology 
says . Documents you create 
are in accordance with your 
state 's laws, including those 
that pertain to living wills , a 
type of document that covers 
the use of artificial life-sus­
taining support . 

Other documents that you 

can create include a revoca­
tion of a power of attorney , 
temporary guardianship 
certificates , and promissory 
notes . It ' s Legal runs on the 
IBM PC with 384K bytes of 
RAM . 
Price: $49. 
Contact: Parsons Technol­
ogy , Inc ., 375 Collins Rd . 
NE , Cedar R apids , IA 
52402 , (800) 779-6000 or 
(319) 395-9626. 
Inquiry 1014. 

2100 species of birds , mam­
mals , and amphibians. With 
the program, you can store 
notes on animal sight ings and 
search by name , date, loca­
tion, habitat , and text. You can 
also generate checklists , such 
as all species in a region you 
haven ' t seen and lists of all 
species within a region. 

Species are classified by 
western and eastern birds in 
the U.S., eastern and western 
amphibians, and mammals. 
The classification system 
complies with Peterson 's Field 
Guide Series. 

NatureLog runs on the 
IBM PC with 256K bytes 
of RAM . 
Price: $49 .95 . 
Contact: NatureLog , 1580 
Ireland Ave., Akron , OH 
4430 l , (216) 773-7343 . 
Inquiry 1015. 

A Software 
Simulator for Intel's 
80C196 Controller 

L ear Com 's SIM196 lets 
you simulate the functions 

of Intel's 80C 196 embedded 
controllers and lets you exam­
ine the contents of the Con­
tent Addressable Memory file , 
first-in/ first-out registers , 
and the AID conversion unit, 
the company says. 

With SIM196, you can 
simulate all high-speed input 
and output features . Other 
features include a built-in dis­
assembler , breakpoints , and 
support for single-step and 
block-run modes . You can 
change values in data memory, 
code memory , I/O ports , 
timers, and special function 
registers . 

The program runs on the 
IBM PC with 150K bytes 
ofRAM . 
Price: $400; with cross as­
sembler, $450. 
Contact: Lear Com Co. , 
2440 Kipling St. , Suite 206 , 
Lakewood , CO 80215 , (303) 
232-2226 . 
Inquiry 1017. 



12 MHz '286 AT 
Features: 

• Full Size Desktop Case w /200w P / S 
(as displayed on center system) 

• 6/12 MHz Turbo AT Motherboard 
• 1 Megabyte Zero-Wait State RAM 
• On board Expandable to 4 Megabytes 
• 8 Expansion Slots (5 available) 
• Built-in Setup Configuration in BIOS 
• 80287 Coprocessor Socket 
• 101-Key Enhanced AT Keyboard 
• Serial, Parallel, and Game Ports 
• 12" Amber Monochrome Monitor 
• Hercules Compatible Graphics 
• 1.2 MB Floppy Drive - 5-1/4" 
• 40 Megabyte 28ms Hard Drive 
• 1:1 Interleave Drive Controller 
• Clock/Calendar w / Battery Backup 
• MS-DOS 4.01 w/ GW-Basic Installed 
• Eight-In-One Software by Spinnaker 

Only $1,175 

OUR GOAL 
Our goal is to satisfy the customer. Every 
computer system we sell is backed by a full 
year warranty on all parts and labor. We 
also offer a toll-free technical support line for 
your product questions. 

Beltron systems are guaranteed to be 100% 
IBM, Novell, Unix/Xenix, and O/ S 2 
compatible. We also offer a wide selection of 
networking software, workstations, and 
servers to fit your companies needs. 

IBM, Seiko, NEC, Novell, Unix, Xenix, O/ S 2 and MS-OOS are 

registered trademarks of their respective companies. 

Circle 478 on Reader Service Card 

(DEALERS: 479) 

16 MHz '386 SX 
Features: 

• Full Size Desktop Case w / 200w P / S 
(as displayed on above system) 

• 8/16 MHz 80386SX Motherboard 
• 1 Megabyte Zero-Wait State RAM 
• On board Expandable to 8 Megabytes 
• 8 Expansion Slots (5 available) 
• Built-in Setup Configuration in BIOS 
• 80387SX Coprocessor Socket 
• 101-Key Enhanced AT Keyboard 
• Serial, Parallel, and Game Ports 
• 12" Amber Monochrome Monitor 
• Hercules Compatible Graphics 
• 1.2 MB Floppy Drive - 5-1/4" 
• 40 Megabyte 28ms Hard Drive 
• 1:1 Interleave Drive Controller 
• Clock/ Calendar w / Battery Backup 
• MS-DOS 4.01 w/ GW-Basic Installed 
• Eight-In-One Software by Spinnaker 

Only $1,370 

EASY PAYMENT METHODS 
We offer individual financing programs and 
custom corporate leasing. Please ask your 
salesperson for details. We also accept 
Discover, Mastercard, VISA, Arnex, and UPS 
COD's. 

For Ordering Call 

1 (800) 622-5255 
Beltron Computer Systems, Inc. 

25 MHz '386 DX 
Features: 

• Full Size Desktop Case w /200w P /S 
(as displayed on center system) 

• 20/25 MHz 80386DX Motherboard 
• 1 Megabyte Zero-Wait State RAM 
• On board Expandable to 8 Megabytes 
• 8 Expansion Slots (5 available) 
• Built-in Setup Configuration in BIOS 
• 80387DX Coprocessor Socket 
• 101-Key Enhanced AT Keyboard 
• Serial, Parallel, and Game Ports 
• 12" Amber Monochrome Monitor 
• Hercules Compatible Graphics 
• 1.2 MB Floppy Drive - 5-1/4" 
• 40 Megabyte 28ms Hard Drive 
• 1:1 Interleave Drive Controller 
• Clock/ Calendar w / Battery Backup 
• MS-DOS 4.01 w/ GW-Basic Installed 
• Eight-In-One Software by Spinnaker 
• For a 20 MHz System . Deduct $180 
• For 25 MHz w / 64K Cache - Add $287 
• For 33 MHz w / 64K Cache · Add $820 
• For '486 System Pricing · Please Call! 

Only $1,945 

ADD THESE OPTIONS 
to any of the three systems above 

Monitors with cards: 
·For CGA. $157 
· For EGA - $334 
·For VGA - $479 
·Seiko 1440 w/ 512K 
Video card - $733 

·NEC 3D w/ 512K 
Video card - $804 

Larger Hard Drives: 
· For 65 MB - $65 
· For 85 MB - $155 
·For 111 MB - $440 
·For 142 MB - $760 
·For 177 MB. $912 
• For 320 MB · $2,029 

· For Baby Tower Case . Add $25 
• For Full Size Tower Case . Add $90 

CALL FOR MORE INFORMATION 
On our other add-on products! 
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The World's Lowest Price 
A to D Size Flatbed Multipen Plotter. 
• Now available with a new multipen option 
that permits you to use any combination of 
H-P pens-up to 8! 
•Plots any size from A to D+ 
Maximum pen travel is 25 11 x 34 11

• Pre­
printed media is easily registered to this 
plotter. 

• Simplified flatbed construction for durability 
and performance. 
Contains a precision molded zero backlash 
drive chain embodying two steel aircraft 
cables. Uses no moving electrical com­
ponents in the pen carriage. Assures virtual­
ly perfect repeatability every time. 

• Satisfaction guaranteed or your money back 
If not completely satisfied, return it within 
10 days of purchase for full refund. 

• FREE Information kit 
Phone or write today for sample plot , 
brochure and name of nearest dealer. 

800-323-3283 
t\tura\ is a trademark of United li111 0\·2tions 

an United Innovations 
171 Interstate Drive 
West Springfield , MA 01089 
FAX: 413/785-1993 

• HPGL compatible A-0 size 

Works with all software that drive H-P 
plotters including AutoCAD, Versa­
CAD, and DesignCAD. Runs on all 
systems from IBM PC (and com­
patibles) to Apple and more. 

• Prints on any media 

Prices start at 
Plots on any size media to 14 11 

thick, including bond, vellum, 
mylar, posterboard . 

• Fits anywhere 0 $2 195 , 
Designed for desktop or 
space-saving wall mount use. 

Come See Us At COMDEX/Spring '90 Booth 7327. 
Play The Plotter Game And Win Prizes! 
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micro type 

ACTUAL SIZE! 
GO AHEAD, TRY IT! 
Circle 508 011 Reader Service Card 
(DEALERS: 509) 

See us at Spring COMDEX 
Booth 80334 

,,,_, 

Delete 

(Escapej 

If you are worried about using the popular new 
MICROTYPE SPACESAVER KEYBOARD, test 
yourself on this full size photo and see that you can 
still touch type as easily as ever. This is because we 
kept left-right spacing standard. Notice how easy 
the function and editing clusters are reached . Then 
hold this page next to your own keyboard to see 
how much space is saved. Keys are full travel with 
a light tactilly responsive touch and the "enter" key 

is elevated. 
IBM XT, AT, PS/2 compatibility. Made in USA with 
1-yaar warranty. OEM 's and volume purchasers call 
for special terms. 
$124.50 + 6.00 s/h . Satisfaction guaranteed or full 
refund if returned in 15 days. 
MC/VISA 1-800-782-7177 or FAX 703-435-1837 

MEI • 461 Carlisle Drive• Herndon, VA• 22070 

- - -



l 
LA-30A 

2 Expansion 
Slots and 
Battery 

Operated! 

20 MB Part# 28-030 

$1999 
40 MB Part# 28-031 

• 12 MHz / 6 MHz 80286-12 
Microprocessor, 80287-8 
Coprocessor Socket 

• 640 x 400 pixel graphics dis­
play, connector for external 
monitor 

• Video Mode: MGC, CGA, MDA 
• 1.44 MB 3.5" Floppy Disk Drive 
• 20 MB 28 ms Hard Drive 
• Two Expansion Slots (one 16-

bit bus and one 8-bit bus) 
• 1 MB RAM standard on board 

(optional 2 MB/5MB) extend­
able to 16MB, 64 KB ROM with 
setup utility 

• 82-Key low profile keyboard 
with 12 function keys 

• Internal sealed Ni-Cd banery 
• External AC pcwer 
• 12.8" (W) x 3.1" (H) x 16.0" (D), 

14 lbs. 

LP-2868 

$2695 
LP-286C 

$2795 

Prii::e s include 
carry case. 

LP-286B 
The FORA LP-286C and LP-2868 Lap­
tops offer superior features at a much 
more affordable price than either the 
Toshiba T3200 or COMPAQ SLT /286. LP-286C 

I FORA COMPAQ FEATURES TOSHIBA FORA 
LP·286C SLT/286 T3200 LP-286B 

$41 95 $5399 LIST PRICE $5299 $3695 

• BOC286 BOC286 CPU BOC286 BOC286 

..! 16MHz 12MHz SPEED 12MHz 16 MHz 

..... 
1 MB 640KB O~BOARDRAM 1 MB 1 MB .. 8MB 3.6MB MAX. RAM 4MB 5MB 

II LC0 / 32 GRAY LCD / 16 GRAY DISPLAY GAS PLASMA GAS PLASMA 

~ VGA 640x 480 VGA640x 480 DISPLAY EGA EGA 

': 20/40MB 20/40 MB HOD 40 MB (38 ms) 40 MB (28ms) 

I 86 KEY (DETACH) 82 KEY (DETACH) KEYBOARD 85KEY 84 + 10 FUNCTION 

• 14 LBS 14 LBS WEIGHT 18.7 LBS 15.4 LBS 

13. 7' x 8.5' x 4.3' 13.5' x 8.5' x 4.1' DIMENSIONS 14.6' x 3.9' x 15.6' 14.8' x 3.7' x 13.4' 

TEXAS INSTRUMENTS 

LA-SO 

• 80386SX-16 CPU, 
6/16 MHz 80387SX 
Optional coprocessor 

• 1 MB / 5MBRAM 
• Backlit supertwist 

LCD, 640 x 480 pixel 
graphics display 

• Video mode: VGA, 
EGA, Double Scan 
CGA, External MGA, 
CGA, VGA, EGA 

• 1.44 MB 3.5" Floppy 
Disk Drive 

• 40 MB 1 OOMB optional 
• 81 -Key low profile keyboard 
• External AC pcwer 

• Ni-Cd rechargeable banery 
• 14.8 lbs. 

~--~ 

LP-386SX 

$2995 

_::-~-s 
LP-386SX 

• Intel 386SX-16 CPU •VGA Display 
• 16-bit expansion slot • Concurrent external monitor operation 

FORA FEATURES TOSHIBA 
LP-386SX T3200SX 

$2995 SELL PRICE $4099 
Toshiba is a 
registered 

$4999 LIST PRICE $6299 trademark of 

80386SX/16 CPU 80386SX/16 Toshiba of 
America. Inc. 

16 MHz SPEED 16MHz Compaq is a 

1 MB O~BOARD RAM 1 MB registered 

4 MB MAX. RAM 13 MB 
trademark of 

Compaq 
Gas Plasma DISPLAY Gas Plasma Computer, 

VGA, 640 x 480 DISPLAY VGA, 640 x 480 Inc. FORA, 
the Fora logo 

40 MB, 28 ms HOD 40 MB, 25 ms and FORA 

85 Key KEYBOARD 91 Key character are 
trademarks of 

15.4 lbs. WEIGHT 17 lbs. FORA, Inc. 

14.8 x 13.5 x 3.7 DIMENSIONS 14.8 x 3.9 x 15.6 

MEMORY 
Light 

& 
Bright 

From Apr/corn _ . _ From Apr/corn . . _ 

• Weighs 6.7 lbs.- inc. battery & 20MB HOD 
• 12 MHz 80C286, 1 MB / 4 MB RAM 
• Supertwist backlit LCD display 
• Full-size AT-style keyboard 
• MS-DOS 3.3 and Lap-Link in ROM 
• Optional removable 3.5' high-densily 

diskene and internal modem 

Model 12 ... $2499 

• Black-on-white VGA display-defined graphics 
• 12 MHz 80C286, 640K / 3.64 MB RAM 
• 20 MB or 40 MB internal hard disk 
• Internal 3.5' diskette drive 
• Internal battery 
• Full-size AT-style keyboard 

Model 25 . .S2499 
Model 45 ... $2599 

COMPAQ .... LTE/2861MB . .. .... $299 TOSHIBA .... T5200 ......... 8 MB ..... $2099 
LTE/2862MB .... ........ ........ 399 T8500 ......... 2 MB ......... 399 
SLT/2861 MB ...................... 299 ZENITH ....... Supers Port 286 1 MB ............... 349 

TOSHIBA .... T1600 ......... 2MB .... $399 
T3100e ....... 2MB .... 399 
T3100SX .... 2MB ... .. ...... 499 

LA·30A - - . 
1 MB/4 MB .................... $3491$989 

T3100SX ... .4MB ....... 999 TEXAS INSTRUMENTS . . . 
T3200 ......... 3MB ....... 499 Model 12 1 MB LIM ........................... $549 
T3200SX ... .4MB ............... 999 Model 25 & 45 1 MB EMS Extended .......... 749 
T5100 .... .. ... 2MB ............... 399 Model 25 & 45 2 MB ............ . ... 899 

AUTHORIZED SERVICE CENTER : AST, Chaplet, Epson, Hyundai, Toshiba 

T H E 

CORPOR A TE 

S 0 U R C E 
Sales Offices: 

612-894-0595 FAX: 612-894-6175 BOFFIN Washington D.C. area .... 703/444-0973 Dallas area .... .. . 214n88-4771 

Denver area ................... 3031752-1382 Chicago area . 708/823-9292 
2500 W. COUNTY RD. 42 • #5 ·BURNSVILLE, MN 55337 

L M T E D 
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MetraByte's 28-bit 
Counter Board 
for PCs 

M etraByte's 28-bit con­
tinuous period counter 

board for data acquisition 
and control , CTM-PER, lets 
you measure every period of 
a TTL signal for frequencies 
ranging from DC to 80 kHz, 
the company reports. The 
board includes software for 
programmed gate control sup­
porting positive, negative, or 
no polarity, while the signal 
can measure from positive, 
negative, or both edges. 

Maximum voltage isolation 
for CTM-PER is 500 V. Total 
data accumulation is limited 
only by system memory , the 
company says . 
Price: $349 . 
Contact: MetraByte Corp. , 
440 Myles Standish Blvd. , 
Taunton , MA 02780 , (508) 
880-3000. 
Inquiry 999. 

Take a PC Census 
Without 
a Screwdriver 

A new version of PC Cen­
sus, the utility that scans 

an IBM PC 's hard disk drive 
and recognizes installed com­
ponents without requiring 
you to open the PC's hood, in­
cludes a software-recognition 
module that collects data on 
about 60 software applica­
tions , including individual 
versions . 

With the hardware and 
software modules , you can de­
termine what 's inside each 
PC at your site without having 
to pull components out of the 
machine. The PC Census ad­
ministrative module , for stor­
ing inventory in dBASE for­
mat, features report writing 
and data export capabilities. 
To run the program, you 

6480-22 B Y T E • JUNE 1990 

REGIONAL 

WHAT'S NEW 

SOUTH 

Two ENC connectors at the rear plate of the CTM-PER receive 
programmable gate and signal inputs. 

need an IBM PC with 512K 
bytes of RAM . 
Price: $6 to $9 per machine . 
Contact: DTSS , Inc ., Buck 
Rd ., P .O. Box 70 , Hanover , 
NH 03755 , (603) 643-6600. 
Inquiry 1000. 

CAD Accelerators 
for TIGA, EGA 

P anacea has released two 
more programs for accel­

erating the performance of 
AutoCAD redraws , pans , and 
zooms , including an acceler­
ator for TIGA (Texas Instru­
ments Graphics Architec­
ture) 34010 and compatible 
graphics boards . DLD-
TIGA, which accelerates per­
formance by an average of 
200 to 1000 percent over that 
of a nondisplay list driver , 
supports boards at 16- or 256-

color and gray-scale resolu­
tion , the company says. DLD­
EGA improves the 
performance of AutoCAD by 
two to 10 times over that of 
the existing driver available 
from Autodesk . 

Both programs support 
color palette selection , a mem­
ory meter, and display list 
storage in expanded or ex­
tended memory. Pull-down 
menus , multiple viewports , 
and transparent command 
use are also supported . Both 
programs work with Auto­
CAD release 10, AutoSketch , 
AutoShade , AutoShade 386, 
and AutoCAD 386. 
Price: DLD-TIGA , $149 ; 
DLD-EGA, $69 . 
Contact: Panacea , Inc ., 
Londonderry Sq. , 50 Nashua 
Rd. , Suite 305 , London­
derry , NH 03053 , (603) 
437-5022. 
Inquiry 1003. 

Print Graphics Faster on HP Printers 

I fyou ' re tired of twiddling 
your thumbs wh ile wait­

ing for a Hewlett-Packard 
LaserJet to print a document 
with graphical images , Digi­
tal Products says that Jet­
Propulsion is the program 
for you. 

The company claims its 
TSR utility reduces by up to 
500 percent the time it takes 
to print a document when 

printing through the serial 
port. Through the parallel 
port , the company claims a 
200 percent reduction in 
printing time , depending on 
the document's content (the 
program doesn 't affect the 
speed at which text prints) . 

The program works with 
direct printer hookup , over 
LANs , and through printer­
sharing devices . JetPropul-

Western Civilization 
Moves to the 
DOS World 

Cultural Resources , pub­
lisher of Culture 1.0: The 

Hypermedia Guide to West­
ern Civilization , has released 
an MS-DOS version of the 
program . 

Like the Mac version , the 
program provides an overview 
of more than 3700 years of 
Western culture , with 90 es­
says and 200 graphics. 

Culture 1.0 runs on the 
IBM PC with a hard disk drive. 
Price: $175 . 
Contact: Cultural Re­
sources, Inc ., 30 Iroquois Rd ., 
Cranford , NJ 07016 , (201 ) 
709-1574. 
Inquiry 1002. 

Computer 
Glossaries for 
the IBM PC, Mac 

T he fifth edition of the 
Computer Glossary , 

which explains over 4000 
computer terms , is available 
for the IBM PC or a Macin­
tosh running HyperCard , 
Computer Language reports . 
Price: $59 .95 . 
Contact: The Computer 
Language Co. , 5521 State 
Park Rd . , Point Pleasant , PA 
18950, (215) 297-5999. 
Inquiry 1001. 

sion supports the HP Laser­
Jet IIP , the DeskJet Plus , the 
LaserJet III , and other 
printers compatible with 
Printer Command Language 
5 and higher. 
Price: $95 per PC . 
Contact: Digital Products , 
Inc. , 108 Water St. , Water­
town , MA02172 , (800) 243-
2333 or (617) 924-1680. 
Inquiry 1005. 



DOS Indigestion? 
Do you suffer from DOS indigestion? ... and find 
the idea of learning DOS code hard to stomach? 

[ ;NTEA , I 
The PC Manager 

With a menu that will make your mouth water!! 

for a more palatable solution 
A SELECTION FROM OUR MENU . 

Up to 200 appl icat ions with sub-menus up to 5 deep. Applications 
can be executable programs, DOI batch files and DOI commands. 
Easy to use, application loader for setting up the menu driver. 

The Menu Driver 

Retail Comdex Special 
until June 30th 

Release 2. Single Workstation $95.00 S39.95 
Release 3, Single Workstation $105.00 S69.95 

including network log in 
30 1990 Network Se1Ver 

Cal l or write for information. 

The File Manager Pop-up Utilities 

Powerlu l, easy to use, file and directory disk manager with tree-l ike 
representation of director ies and stat ist ica l information of f il es. 

PROJECT MARKETING INC. 
475 Northwest 7th Street 
Boca Raton , FL 33432 
(407) 338-0886 Fax (407) 395-8929 
Attention: Marion Robertson 

Circle 515 on Reader Service Card (DEALERS: 516) 

HORS D'OEUVRES 
• Address Book 

- Pr ivate and 
-Company 
- 10,000 Entries 
- Import/Export facil ity 
- label Design and 

Print fac ility 
- Powerfu l Search cr iter ia 

e Diary 
- 10,000 Entries per user 
- Mu lti-User fac ili t ies 

e ASCII Ed itor 
• low M emory Overhea d 
• HELP Screens 
•Hot line Support 
• Full Documentation 

Pe rsonal notepad and reminder. calc ulator. calendar. date & time 
funct ions, auto task funct ion, alarm, system info and phone book 
which can be li nked up to either or both address books. 

The PC Manager - you'll wonder 
how you managed without it! 

BON APPETIT! 



RESOURCE CONCEPTS COMPUTER OUTLET 
12" AM BER MONO 
NEW 90 DAY WNTY. 

MONITORS ·-

12" GREEN M ONOCHROME 

$59.95 

NEW 90 DAY WNTY. $54.95 

12" VGA MONO PAPER WHITE PHOSPHORUS 
NEW 90 DAY WNTY. $59.95 DEMO 30a;wDAY WNTY $49.95 

14" VGA COLOR M ONITOR .41 DOT f:, 
DEMO UNITS LIKE NEW/90 DAY WNTY. ~~,6 ~ $215.00 
14" VGA COLOR MONITOR .31 DOT Li CCJA, L 
DEMO UNITS LIKE NEW/90 DAY WNTY. fr!!J,to $225.00 

MITSUBISHI 14" EGA COLOR MONITOR v/f.tFe, 
DEMO UNITS LIKE NEW/90 DAY WNTY. f' • V ~ $210.00 

GRAPHIC BOARDS 
EGA I - HERC. COMP, AUTO. SWITCH, XT I AT 79.00 

EGA MRl l - 640X480, 16 COLORS, 132 COL, HERC. COM P 91.00 

VGA 640 - 640X480 W / 256K 8 BIT 103.00 

AVGA - AUTOSWITCHING VGA 800X600 W / 256K 8 BIT 115.00 

VGA 800 / 16 - 800x600 W / 256K 16 BIT 

EVGA - 16/ 256K - 800X600 W / 256K 16 COLOR UPGRADE TO 
512K & 1024x768 

EVGA - 16/ 512K - 1024X768 W / 512K 16 COLOR 

ML-VSI - 800X600 W/ 256K-EXP TO 512K & 1024x768, 16 BIT 

ML-ADV - 640X480 FASTEST 8 BIT AVAILABLE XT / AT / PS2 

ADD ON CARDS 
MONOCHROME TEXT ONLY CARD (MTO) 
MGP (Pll-143C) 
CLOCK CARD (Pll-146) 
COLOR GRAPHIC PRINTER 
RS 232 CARD XT / AT (Pll-108) 
NO SLOT CLOCK ON CHIP XT 
PRINTER CARD PAR XT / AT (Pll-109) 
1/ 0 PAR, SER, GAME - XT I AT (PTI 209) 
1/ 0 PAR, SER - XT ! AT (PTI 210) 
FDC XT W / CABLE (Pll-101 ) 
XT I AT HI DEN FC 1.2 / 1.44 (Pll-151B) 
XT / AT HI DEN 4 DRIVES (Pll- 158) 
640K RAM CARD XT (Pll-129) 
386 RAM CARD EXP TO BM (PE l-301 ) 
MS DOS VER 3.3 
MS DOS VER 4.01 
ETHERNET CARD 
GAME CARD (Pll- 116) 
ELIMINATOR GAME CARD (GRAVIS) 
AT IDE CONT. WITH S/ P/ G (PTl-21 7) 
AT IDE HD/ FD CONT (PTl-215) 
JOY STICK PC / XT / AT ROC 
ANALOG JOYSTICK XT I AT (GRAVIS) 
ENBEDDED HI D CONT. AT (PTl-216) 
2400 BAUD INTERNAL MODEM 
MICROSOFT BUSS MOUSE 

DTK BAREBONE SYSTEMS 

128.00 

176.00 

212.00 

215.00 

130.00 

6.00 
35.00 
22.00 
35.00 
19.00 
20.00 
12.00 
30.00 
26.00 
19.00 
34.00 
47.00 
22.00 
74.00 
56.00 
60.00 

167.00 
12.00 
31 .33 
69.95 

100.00 
13.33 
45.00 
47.00 
73.95 
39.00 

DTK-1000, 8088 / 10 MHZ, 0 WAIT STATES, OK RAM, 150 WATT PI S, AT 
STYLE CASE, 1 YR. WARRANTY $180.00 

DTK-1230C, 80286 / 12 MHZ, 0 WAIT STATES, OK RAM, 2 SER / 1 PAR, 200 
WATT PI S, MINI AT CASE, 1 YR. WARRANTY $380.00 

DTK-1 230D, 80286 / 12 MHZ, 0 WAIT STATES, OK RAM, 2 SER /1 PAR (fu ll 
size), 200 WATT PI S, AT CASE, 1 YR. WARRANTY $395.00 

DTK-2000, 80386 / 20 MHZ, 0 WAIT STATES, OK RAM, 2 SER / 1 PAR, 200 
WATT PI S, TOWER CASE, 1 YR WARRANTY $1060.00 

DTK-2030, 80386 120 MHZ, 0 WAIT STATES, OK RAM, 2 SER / 1 PAR, 200 
WATT PI S, MINI 386 CASE, 1 YR. WARRANTY $1000.00 

DTK-386 SX/16 MHz INTEL 80386SX - 16 PROCESSOR, 200 W PI S, 
DESKTOP CASE 80387 - COPROCESSOR SKT, 0 K ON BOARD EXP UP TO 
2 M B ON MOTHERBOARD 1 YEAR WARRANTY $540.00 

R A M U P G R A D E S (CALL) 

C 0 P R 0 C E S S 0 R S (CALL) 

COMPLETE SYSTEM 

BEST BUY EVER ON 386 SYSTEM 
AMSTRAD '386 / 20 Mhz, 1 M B RAM ON-BOARD, BUILT-IN PARADISE VGA, 
MOUSE, 1.44 MB FLOPPY, 101 AT KEYBOARD, 1 SERIAL & PARALLEL 
PORT, 5 EMPTY EXPANSION SLOTS, DOS 4.0 / GW-BASIC INCL 1 YEAR 
ON SITE WARRANTY (IN MOST CITIES) 

* ABOVE LISTED SYSTEM (MONITOR NOT INCLUDED) 
* WITH 4 MB RAM M EMORY (MONITOR NOT INCLUDED) 
* WITH 40 MB HARD DISK AND 4 MB RAM MEMORY 

(MONITOR NOT INCLUDED) 

999.00 
1299.00 

1,690.00 
SORRY '""E HAVE SUCH LOW PROFIT ON THIS SPECIAL THERE 'MLl BE A SURCHARGE ON CREDIT CARDS 

AMSTRAD VGA MONITORS 

12" VGA .28 DOT HI-RES COLOR MONITOR 
14" VGA .29 DOT HI-RES COLOR MONITOR 

1 YEAR WARRANTY NO SURCHARGE 

$309.00 
$372.00 

PORTABLE 
$419.00 

AMSTRAD 8086 PORTABLE COM PUTER, POP-UP LCD SCREEN, 720K 
3 1 / 2" FLOPPY DRIVE, FU LL-SIZE AT STYLE KEYBOARD, SERIAL AND 
PARALLEL, 512K M EMORY, INCLUDES MS DOS V3.3. OPERATES ON C 
BATTERIES, 12 VOLT CAR LIGHTER OR AC POWER - ALL ADAPTERS 
INCLUDED. RECONDITION ED. 90 DAY WARRANTY. EXTRA 3 1 / 2" 
FLOPPY, $20.00 

SORRY WE HAVE SUCH LOW PROFIT ON THIS SPECIAL THERE WILL BE A SURCHARGE ON CREDIT CAA.OS 

SPECIALS 
SERIAL MOUSE WITH DR HALO Ill 
IBM AT 512 MEMORY EXP BOARD 

HAS 512 K MEM. FOR 5170 AT 
MICROSOFT WINDOWS/ 386 
XT FLOPPY CONTROLLER OEM PK 
KEYTRONICS 101 KEYBD XT I AT 
KEYTRONICS 101 KEYBD PS/ 2 
200W POWER SUPPLY AT 
WD 1007A ESDI CONTROLLER, OEM PK 
MONITOR TILT & SWIVEL BASE 
HARD DRIVE MOUNTING KIT 3.5 TO 5.25 
MITSUBISHI 1.2 FLOPPY (WITH THIS AD EXP 3/ 17) 
SONY 1.44 FLOPPY W/ 5.25 MOUNTING BRACKET 
WANGTEK 60M INTERNAL TAPE BACKUP W/ 

CONTROLLER, SOFTWARE & TAPE 

35.00 

50.00 
50.00 
14.00 
40.00 
40.00 
40.00 

125.00 
3.95 
7.00 

50.00 
75.00 

324.00 

M 0 T H E R B 0 A R D S '.3 K (CALL) 

AD# 9019 CALL OR WRITE FOR FREE CATALOG P.O.s Accepted from Government, Universities and Fortune soo Companies Only 

WE BUY EXCESS AND OVERSTOCK INVENTORIES!!! SEND LIST OR CALL!!! 
15203 Midway Road • 1 Block North of Beltline • Addison, TX 75244 • FAX (214) 386-5642 •Phone (214) 386-5515 •Toll Free (800) 962-7795 

TEXAS RESIDENTS ADD SALES TAX • PRICE MAY VARY FROM RETAIL STORE• PRICES SUBJECT TO CHANGE WITHOUT NOTICE• SOME ITEMS UMrTEO TO STOCK ON HAND • TERMS COO. CASH. MC/VISA OR PRE- PAID 
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· A serious business­
man never leaves 
home YJtthout it ... · 

MD8088 
20MB Mono. 

$699 

L T3500 $1999 
• INTEL 80286- 12cpu 
• 0 wait state 
• 80287 coprocessor socket 
• 1 MB on board jexpand 

able to 4MB) 
• Gas Plasma 640 x 480 

EGA mode. 4 Gray 

• 2 serial. 1 parallel port 
• 1 EGAICGA /MGA CRT 

port 
Options for LT-3500: 
Memory expansion boardl2MB/48MJ 
Expan~on chassisl4 external 
expansion slotsJ 
33 key keypad 
External FDDl360KBI 1,2MBJ 
Coverter I I 2V-I I OVJ for use in car 
5hr external banery 

MD286-12 
40MB VGA 

$1499 
• INTEL 80286-12cpu 
• O wait state 
• 80287 coprocessor 

socket 
• 1 MB on board jex panable 

to 4MB on motherboard) 
• 1 : 1 interleave HFDC 
• 1.2 MB Floppy Drive 

Price & ava1lab1l1ty subJea ID 
change without nooce 

• 8088-1j1 OMHZ) Micropro 
cessor 

• 4.77/lOMHZClockSpeed 
• 512KB installed. Expand 
able to 640KB on Board 

• One 360 KB Floppy Drive 
• Four 112 Height Drive 

Bays 
• Turbo Switch & LED 
• Reset Switch 
• 20MB Hard Drivej65MS) 
• Hard Drive Access LED 
• MGP Card 
• 12" Monochrome Monitor 
• 150W Pow er Supply 
• 1 O 1 enhanced Keyboard 

·A streak of H>Tech performance. 
for the praticalfy minded business .. 

Circle 513 on Reader Service Card 
(DEALERS: 514) 

• I would like to show 
our latest laptop ID you 
at Comdex-Spring '90. 
Be there1· 

MYODA computers are manufacrured by PIO-KU Group, 
a high ff respeaed. public-l1eld corporation. The MYODA 
produa line includes a Full selection of desktop and laptop 
computers. Myoda is the one source supplier for co'1umer • 
loo~ng for quality, service & price. 

LT5200CD $3799 L T5200SX $3099 
• INTEL 80386-25cpu • INTEL 80386-SX 
• O wait state • 0 wait state 
• 80387 coprocessor socket • 80387-SXcoprocessor socket 
• 1 MB on boardjexpandable • l MB on boardjexpandable 

to8MB) to8MB) 
• 32KB CACHE memory • Gas Plasma640/480 
• Gas Plasma640/480 • VGA mode. 16 gray scale 
• VGA mode, 16 gray scale • 40M HDDj28ms) 
• Other configrations are as • l .44MB Floppy Drive 

same as LT5200sx • 2 serial. 1 parallel port 

LT5200NV $2599 • 1 VGA/EGA CRT port 
• 2 full size expansion slots 

• INTEL 80286-16 cup/O wait state • 90-260V auto switch power 
supply • 80287 coprocessor socket 

• 1 MB on board jexpandable to 
8MB Option for all models· 

External FDD1360KBll ,2MBJ 
Coverter I I 2V- I I OVI for use in car 
5hr external banery 

• Other configrations are same as 
LT5200CD jno CACHE memory) 

• 40MB hard drivej28MS) 
• 2 serial. 1 parallel. 1 game 

port 
• 16 bit. 5 l 2K VGA card 
• 8 expansion slots 
• 14" VGA monitor 
• l 80W power supply 
• Baby AT case 
• 101 enhanced keyboard 

!:j 
w 
"' 0 
0 

MD386sx-16 
65MB VGA 

$1799 
• INTEL 80386SX- l 6cpu 
• 80387SX coprocessor 

socket 
• 1 MB on board jexpand 

able to 8MB on mother 
board) 

• 1: 1 interleave HFDC 
• 1 .2 MB Floppy Drive 
• 65MB Hard Drivej28MS) 
• 2 serial. I para llel. I game 

port 
• l 6bit. 5 l 2K VGA card 
• 14" VGA monitor 
• 8 expansion slots 
• 200W power supply 
• 1O1 enhanced keyboard 
• MS DOS 4.01 
• Mini vertical case 

Options can 
be changed 
according to 
customer's 
requirments 

MD386-25 
Super VGA 

$3499 
• INTEL 80386-25cpu 
• 0 wait state 
• 80387 coprocessor socket 
• AMI CACHE386-25 Markll 
• 64 KB cache memory 
• 4MB on board jexpand 

able to 1 6MB) 
• 1 : 1 interleave HFDC 
• 1 .2 MB Floppy Drive 
• 1 .4 MB Floppy Drive 
• l 20MB hard drive 
• 2serial. 1 parallel. I game 

port 
• l 6bic. 512K VGA card 
• 14" super VGA monitor 

jresolution 1024 x 7 68) 
• 8 expansion slots 

• 220W power supply 
• 1O1 key enhanced 

keyboard 
• MS DOS 4 01 
• Large vertical 

case 

Dealer Account Welcome. Please call : 1-800-562-1071 

pao-ku international co., ltd. 
I 053 Shore Rd. NapeMUe IL 60563 Tel.17081 369-5199 Fax: 17081369-6068 
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Buy with 

In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 
• How long has the company 

been in business? 

• Does the company offer 
technical assistance? 

• Is there a service facility? 

• Are manufacturer's warran­
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 

@ Direct Marketing Associa tion , Inc. 1988 
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ence 
Reputable computer dealers 
w ill answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 
• State as completely and ac­

curately as you can what 
merchandise you w ant in­
cluding brand name, model 
number, catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date. 

• Confi rm that the price is as 
advertised. 

• Obtain an order number 
and identification of the 
sales representative. 

• Make a record of your 
order, noting exact price in­
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, cl o 
DMA, 6 E. 43rd St. , New York, 
NY 10017. 

This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 
6 E. 43rd St., 
New York, Y 10017 

MMC 
MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Market ing Association, Inc. 

{ 



Large format plotters for designers 
who want performance, 

but can't afford expensive. 
Best Price Performance 
These days more companies 
are concerned about CAD 
budgets but don't want to sac­
rifice quality or performance. 
That's why more design pro­
fessionals are turning to 
Zericon for large format plot­
ting solutions. At 21 diagonal 
inches per second and 
advanced speed up features 
like look ahead vector 
analysis, you'll fly through 
curves as well as straight lines. 
When you buy a Zericon plotter, you get 
the best throughput for your dollar in 
the industry today. 

$1695. -$2995. 
Factory Direct Pricing 

Starting at $1695. for our ValueLine D 
size, to $2995. for our 
Designer Series A-E 
model, we make a 
large format plotter 
that's just right for 
your application. 

Japanese Warrior created on the Zericon Z4000 A-E 

FFATURFS 3610 3620 Z3000 

~·I EDL\ CI D CI D A-D 

PRICE 1695. 1895 2695 

8 PENOPT!Oi\ 395 

DWSPEED 7ips !Sips 2lips 

REPEATAB!LllY 004 .004 .004 

LCD MENU x 

CUSTOM CABLE x x x 

No Risk 
Money Back 
Guarantee 

Z4000 

A-E 

2995 

395 

2lips 

.004 

x 

x 

Call Us Today and we'll send you a 
full-size sample plot and tell you about 

our 1 year reliability warranty and our 
customer support program which includes 

complete product satisfaction or your money 
back within 10 days of purchase. We'd like to win 
you over as a Zericon customer. And we've got the 
products and service to do it. Give us a call. Zericon, 

Inc., 40491 Encyclopedia 
Circle, Fremont, 

CA94538. 
In CA (415) 490-8380. 
FAX (415) 490-3906. 

00) 727-8380 

Made in USA 

:ZERICOIV 
More plotter. Not more nwney. Circle 526 on Reader Service Card 



Share dBASE 
Without a LAN 

M ultiBase 3.0, the 
dBASE compiler and in­

terpreter that lets up to 30 
users share the same dBASE 
application, supports up to 16 
MB of extended memory and 
Clipper 's ACHOICE, 
VALID, arrays, and user­
defined function s, Cyk ic 
Software says . 

With MultiBase , you can 
attach-without using a net­
work operating system-up to 
30 terminals or IBM PCs 
through serial ports or multi­
port cards to a PC and run 
dBASE, Clipper, Fox-
Base +, and other dBASE­
compatible programs as if 
each user has exclusive use of 
the application. 

Any terminal that supports 
the PCTerm emulation can 
now run under MultiBase, 
the company reports . Cykic 's 
terminal emulation program, 
Mimic , gives you multitask ing 
capabilities. You can execute 
a command in MultiBase, exit 
that screen, and go to another 
application. 

The program requires 
640K bytes of RAM and 1 MB 
on a hard disk drive for the 
first four users, and 1 MB for 
the next four users. 
Price: $499 ; run-time ver­
sion, $399. 
Contact: Cykic Software, 
3944 Third Ave ., San Diego , 
CA 92103 , (619) 297-0182 or 
(619) 297-0181. 
Inquiry 1018. 

The End of the 
Business Expense 
Hassle 

E xpense It ! 1.1 is an up­
graded version of an ex­

pense management system 
from the company On the Go 
Software, formerly Travel­
Soft. Version 1. l lets you print 
directly on company expense 
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REG I ONAL 

WHAT'S NEW 

SOUTH 

ftilt~ Configuration File: C:\llll!FIG.llll 

Fi Help 
<anws> !be U.... fields 
•,.,- Qiinge field values 
Pg)n,P!IJp Scroll tli!'lt cllinels 

PC m: 81 
SuMisk: default 
Disk area: default 
Disk cache: 1811 
Looi path: \JMJOI\ 
l.llaAI progNllS: 

FZ Set cllaJm!:l del'anlts 
F3 Elit cl!amel initial ization 
15 Exit SCl'eell, save ~ 
ESC Exit screen, £Ql'!8t clianges 

(Uta logon: 
Clock divider: 1 
!lax I johs: 16 
llix joll size: 641 
I DBF lllm:ks: 12 = : = ~ t.lld lits ~t Qilnp Bit? IOitlr l!lll llE!fad HJ.D 

82:COll1 n:Jlll COii 96811 812111 83Flll 4 - -
83:ClllZ tElll con 96811 811111 ll2Flll 3 - -
114:0»13 -----------
llS:COll4 -- --- -- -- -- -- - - - - -
86:COl!i -- --- -- -- -- -- - - - - -
87:Cln) -- --- -- -- -- -- - - - - -

Th e configuration screen for MultiBase. 

forms. This custom report fea­
ture lets you manage up to 14 
days of expense records and 
print up to four pages. You 
can also print two-sided ex­
pense forms, and you can 
select landscape and com­
pressed print on a page-by­
page basis . 

Other features of the ex­
pense program include a 
menu-driven database for re­
ceipt entry , foreign currency 
conversion , a subtotal calcu­
lator, a repeat function for re­
peated expenses , and the 
ability to pop up windows to 
select payment categories or 
projects for billing purposes . 

The program runs on the 

Gray-Scale Support 

IBM PC and compatibles with 
640K bytes of RAM . 
Price: $129 .99 . 
Contact: On the Go Soft­
ware, 330 Washington St ., 
Suite 613, Marina Del Rey , 
CA 90292 , (2 13) 578-9595 . 
Inquiry 1020. 

Laser Capabilities 
for Dot-Matrix 
Printers 

F or those who want to em­
ulate font and graphics ca­

pabilities of laser printers , 
Metro Software developed 
LaserTwin , a TSR translator 

Added to Mac Scanning Program 

D EST says that the new­
est version of its Pub­

lish Pac scanning software 
for the Mac supports gray­
scale display and , when used 
with the company ' s text 
scanner processor board , 
can convert scanned text to 
WordPerfect , MacWrite , 
and Word formats with bold­
face and other attributes in­
tact. The program can also 
open and display encapsu­
lated Postscript files . 

Publish Pac can do basic 
editing on a captured file , 

such as cropping , rotating in 
90-degree increments , and 
mirroring. Basic drawing 
tools are included , and you 
can choose from six line 
thicknesses. The size of a 
text file is limited only by 
system memory, the com­
pany says. 

The program runs on the 
Mac Plus. 
Price: $395. 
Contact: DEST Corp ., 1015 
East Brokaw Rd ., San Jose , 
CA 95131 , (408) 436-2700. 
Inquiry 1021. 

program that intercepts output 
from your application and 
formats it for your dot-matrix 
or ink-jet printer. The com­
pany says that the emulator 
gives an existing printer the 
ability to handle soft fonts and 
graphics. Version 2.08 of the 
program includes a smoother 
DOS interface and support 
for more printers. 

The program comes in ver­
sions for the Canon LBP and 
DEC LN03 series of printers 
that are incompatible with the 
Hewlett-Packard LaserJet II 
series. An all-in-one version 
works with most other 
printers. 

Metro 's SuperFonts 25/l 
is a program that bundles all 
25 of HP 's A-Z font car­
tridges into one program. 
Price: $ 179; DEC version, 
$295; SuperFonts 25/ 1, $ 179. 
Contact: Metro Software , 
Inc ., 1870 West Prince Rd ., 
Suite 70 , Tucson , AZ 85705, 
(800) 621-1137 or (602) 
292-0313. 
Inquiry 1022. 

A Keyboard for 
Unix Users 

T he NCD 97-key Unix 
keyboard is 33 percent 

smaller than a PS/2 key­
board , and frequently used 
Unix keys such as Escape, 
Delete, and Tilde are reposi­
tioned for easier use , Net­
work Computing Devices says. 

NCD sells the Unix key­
board as a peripheral or as a 
special feature of its X Win­
dow System network display 
stations . 
Price: $150. 
Contact: Network Comput­
ing Devices , Inc . , 350 North 
Bernardo Ave., Mountain 
View , CA 94043 , (4 15) 
694-0650 . 
Inquiry 1019. 



Crazy Nancy's Computer Emporium & 
Electronics Resale Shoppes 

214-392-1852 
3959 Beltline • Addison, TX • 75244 

Tech Support 214-392-1852 • FAX 214-385-9044 

DTK Quality Boards 
Motherboards 

TB-10 lOMHz XT board . ..... . .... $67 
1230C 12MHz 286 board with 
2 serial parallel-elk/cal ... ... .. ... $235 

1630 16Mhz 286 board ... ........ $289 
1630C 386SX 16MHz board ....... $375 
2000 386-20MHz with I/O ....... .. $675 
2030 Baby 386-20 w/mem card .... $695 
2500 386-25MHz w/64K cache .... $1049 
3300 386-25MHz w/64K cache .... S 1375 

Memory Cards 
301 386 2/8 mem card ............. S79 
303 386 2/8 meg mem mini-bd ..... . $99 
212 286 2 meg mem card .......... $89 

Disk Controller Cards 
147 XT Multi 1/0 w/FDC contr. ..... S39 
151 XT Hi-density 2 dr. con tr . . .. .. . $48 
158 XT Hi-density 4 dr. con tr. .... . . $58 
215 16Bit IDE controller .. . ..... . .. $38 
217 IDE HD/FD contr. w/ports ... . . $69 
213 AT dual HD/FD controller ...... S79 

Input/Output Cards 
108 Serial port w/2nd option ..... $15 
109 Parallel printer port card ....... $12 
146 Clock card w/software ... ... . .. $15 
116 2 game port card. .. ...... .. $12 
144 XT IIO card-elk w/ports ... . .... $35 
209 AT IIO ser-par game . . . . .. .. ... $29 
207 4 Port serial card .............. $89 

Video Cards 
143 Mono graphics w/printer port . . . $29 
153 Color graphics w/printer port .. . $35 
218 VGA w/256K mem (1024x768) . $139 

Netw ork Products 
001 Arcnet LAN card .... . ......... $ 79 
003 Ethernet 8 bit LAN card .. ... . $145 
002 Arcnet 8 port active hub . .... . $159 
004 Arcnet 4 port passive hub .. $21 

DTK Bare Bone 
Systems 

FCC Class B Approved 
Data 1000-XT-10 system - case , power 

supply , board .. . ............... $165 
Data 1060-XT-10, PS2 case , floppy 

contr. , ser-parallel-game-clk/cal 
mono/color adapter . . . . ... $279 

Tech 1230C-AT-12, mini case , parallel 
2 serial-clk/cal-101 kybrd ........ $395 

Tech 1230D-same as above but with fu ll 
size AT case .... $405 

Tech 1630-AT-16 mini case , 220w supply 
101 enhanced keyboard ......... $489 

Peer 1630-386SX-16, mini AT case, 200w 
supply , 101 keyboard . . . ........ $499 

Tech 2000-386-20, tower case , 2 serial , 
parallel, elk/cal, 101 kybrd ...... $950 

Tech 2030-386-20, mini case , 200w sup . 
101 enhanced keyboard ... . . . .. . $975 

Tech 25000-386-25w/64K cache , tower 
case , 230w supply, 101 kybrd . .. $1475 

Tech 3300-as above but 33MHz .. . $1675 

Hard Drive Reference 
& Specification Guide 
Over 300 hard drives & all their specs! 

All the information to format any drive. 

Stk# DREF - $9.95 
IBM Error Codes 

Listing of IBM error codes & beep 
messages on a 360K diskette. 

Stk# ERR - $4.50 
Mono Video Cards 

IBM compatible mono video cards 
made by Sperry , useable in any IBM 
clone system, no printer port . 

Stk# - $ 14. 9 5 (3pcs/S27) 

Serial Cable Sale 
10 ' Male to male. 
25 ' Male to male . ... . .. . .. . 
30 ' Male to male . 

. .. $4 
.$89 

. .. $8 

Memory Exp. Boards 
XT 576K memory card ......... .. . $25 
XT/AT 2Meg ems card. . .... $29 
AT 128 backfill . . ..... ... . . . . . . ... $68 
AT 5 meg ems card ........... ... . $89 
AT 2 meg ems card .. ..... . .. .. . .. $92 
PS/2 2 meg memory card .. ... . $48 

Super 286-10 Board 
286-10 MHz motherboard ; 1 Meg max 
on bd. (w/o mem) Lim 4.0 ; 8-8 bit slots, 
uses all XT boards . 

$99.00 
AT /XT Keyboards 

Keytronics 101 . . . . . . . . . . . . . S54 
Chicony 101 compact ..... . ........ $45 
Chicony 101 w/mouse . . . . . . . . $75 
Focus 101 calculator . .. ... ... .. .. . $75 
MPI 101 enhanced .......... . ..... S39 
Mitsumi 101 AT/XT ............ . . . S45 
Northgate clone 101 AT/XT .. . . ... . $59 

$25 Network 
Allows XT's/AT's/& portables to com­

municate thru serial ports, allows 
sharing of data , hard drives , printers , 
floppy drives & other devices 
transparent to all software , cabling re­
quired , author provides excellent 
customer support. 

$25.00 
JVC lOMeg Hard 

Drive 
Minature drives were removed from 

Toshiba laptops. Std. ST506 interface 
complete with wiring diagram. 

$39.95 
Circle 490 on Reader Service Card (DEALERS: 491) 

Memory Chips 
4164-200 . . . . . . . . . . .. S0.45 
4164-150 .. .. . .. . . . .. . . . ........ $1.25 
4164-120 ..... . ...... . ..... . .... $1.85 
4164-100 ...... . .. . .. .. ... . ..... $2.15 
412566-150 . . . . . . . . . .. $2.45 
41256-120 . . . . . . . . . . . . . . . . . . $3.00 
41256-100 ........... . ...... . .. . $3.25 
41256-80 ...... .. ...... .. .. . . . .. $3.55 
412566-60 .. . ... . ... .. . .. .. . . . .. $4.50 
4464-100 . . ... .... . ..... .. . .. .. $3. 75 
4464-80 . . . . . . . . . . . . . . . . . . . .. $4.25 
44256-10 ... . . . .. . . . . . . . . . . . . ... $9.00 
44256-80 ... . .. .. ...... . .. . ..... $9. 75 
lMeg- 100 . . . . . . . . . . . . . .. $9.75 
lMeg-80 . . . . . . . . S 10.00 

SIMM & SIPP 
256x9 lOOns . . .. $29 
256X9 80ns . .. . . . .. . ...... . . .... . $32 
1Megx9 lOOns . . .... . .. . ... . ...... S95 
1Megx8 80ns . . ............... S99 
PS/2 lMeg SIMM . . . ......... . .. .. $67 
PS/2 2Meg SIMM ...... ... . .... . . $129 
IBM 128K piggyback chips ...... s3.2s 

Eproms 
2764-250ns . . . . . . . . . . . . . . . $2.25 
27128-250ns . . . . . . . . . . . . . . . . . . $2.25 
27256-250ns ... .. . . .. . . . . .. .. ... $2.85 
27512-250ns ..... . ...... . .. .. ... $4.75 
MCM68764 . . . . . . . . . . ... S6.50 

Netw orking 
P r oducts 

Arcnet cards . . . . . . ............. S69 
Ethernet cards . . . . . . . $145 
B port active hub . . .. . . ... .. $149 
4-Passive hub . . . . . . . . . . . . . S2 1 
Cables and connectors 
3 com cards . . . .. S99 

Gen uine IBM Parts 
PC motherboard . . . .. $49 
XT motherboard . . . .......... . ... $78 
PC case . ... . .. . . . ... .. .. . .. . .... S35 
XT case . . . . . . . . . . .. $49 
AT case .. .. .. .. .. .. . .. . .. $ 69 
PC 63 .5 watt power supply ... . ..... $35 
XT 130 watt power supply . . .... $49 
AT hard/floppy controller . . . . $49 
AT motherboard w/512K .. . . . $159 
Monchrome card .. S25 
Color card . . . . . . . . . . . . S25 
Floppy controller . . . .. . . ... . S 15 
Serial port . . . . . . ... S 11 
AT backfill card .. .. .... . . ... .... . S79 
Printer card . . . . . . . . . . . . . . . . S 11 
128K piggy back RAM chips . ........ S3 
IBM 360K floppy drive ........ . . .. S29 
XT hard drive controller . . . . . $20 
XT 10 meg hard drive . . . . . . . $89 
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Circle 498 on Reader Service Card (DEALERS: 499) 

* Fast service 

Excellent prices with: * 30 Day money back guarantee (less shipping) 
* Free shipping for Visa & M.C. orders. 

80386-33 MHz 
64 KB cache RAM 
4 MB RAM memory 
1.2 + 1.44 floppy 
153 MB 18ms ESDI NEC 
1:1 Interleave+ 32K Cache 
16 bit super VGA card 
512K RAM , 1024 x 768 
14" VGA color monitor 
1 parallel & 2 serial 
101 key keyboard 

$3999 

80386-20 MHz 
1 MB RAM memory 
1.2 or 1.44 floppy 
42 MB 28ms MFM drive 
16 bit 256K VGA card 
14" VGA color monitor 
1 parallel & 2 serial 
101 key keyboard 

$1895 

Orders: 
Tech-Support: 
Order Status: 
Fax Orders : 
Telex: 

(708) 628-0344 
(708) 628-0304 
(708) 628-0323 
(708) 543-1859 
590369 
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80386-25 MHz 
64 KB cache RAM 
4 MB RAM memory 
1.2 + 1.44 floppy 
65 Meg 28ms RLL Mitsubishi 
1:1 Interleave+ D. Cache 
16 bit super VGA card 
512K RAM , 1024 x 768 
14" VGA color monitor 
1 parallel & 2 serial 
101 key keyboard 

$2999 

80386-16-SX 
1 MB RAM memory 
1.2 or 1.44 floppy 
42 Meg 28ms MFM drive 
16 bit 256K VGA card 
14" VGA color monitor 
1 parallel & 2 serial 
101 key keyboard 

$1599 

80386-25 MHz 
4 MB RAM memory 
384K shadow RAM 
1.2 + 1.44 floppy 
65 Meg 28ms RLL Mitsubishi 
1:1 Interleave+ D. Cache 
16 bit super VGA card 
512K RAM , 1024 x 768 
14" VGA color monitor 
1 parallel & 2 serial 
101 key keyboard 

$2499 

80286-U MHz 
1 MB RAM memory 
1.2 or 1.44 floppy 
22 Meg 38ms MFM drive 
16 bit 256K VGA card 
14" VGA color monitor 
1 parallel & 2 serial 
101 key keyboard 

$1399 

Micro Image International Inc. 
1010 W. Fullerton , Unit G 

Addison , Illinois 60101 

Circle 510 on Reader Service Card (DEALERS: 511) 



It's hard to be humble when we have 
so much to off er for so little ... 
MADE IN 
THE USA 

A higher standard 
of standard features 

TECH™386SX 
B03B6SX processor running at 16MHz. 
512KB RAM expandable to BMB on motherboard. 
0 wait state page mode memory. 
Built-in dual IDE hard drive interface. 
Built-in dual diskette drive controller. 
Built-in parallel printer port. 
1\vo built-in serial ports. 
Seven expansion slots (6 available). 
Socket for B03B7SX coprocessor. 
5.25" l .2MB or 3. 5" l .44MB diskette drive. 
Enhanced 101-key keyboard. 
14" flat screen high res. monochrome monitor with 
graphic adaptor. 

MAXTOR™ 769MB 16.Sms .. s2 ,5 5 5 
HIGH PERFORMANCE 5. 2 5" HARD DRIVES 

Drive Drive 
Capacity Access Time Only w/Kits 

BSMB 28ms 62 5 715 
143MB 27ms 1,200 1,285 
191MB 29ms 1,370 1,470 
179MB 14ms 1,145 1,285 
410MB 14. 5ms 1,595 1,765 

WITH40MB 
HARD DRIVE SYSTEM 

AND 14" MONITOR 

ONLYSl,295 

OPTIONS 
lOOMB hard drive system ... S 1, 595 
200MB hard drive system .. . S2 ,095 
20MHz version ...... . add S 120 

CONNER™ 
HIGH 

PERFORMANCE 
3. 5" 

HARD DRIVES 
AT/SCSI 
Conner 40MB ....... S 3 7 5 
Conner BOMB ...... . S 545 

Model 
XT-1085 
XT-1 140 
XT-2190 
XT-4170E/S 
XT-8380E/S 
Tahiti Optical .. __________ LXT200A/S (3 .5 '~ 

1.2GB 35ms 5,925 6,075 Conner lOOMB ..... . . S 665 
202MB lSms 895 925/1,035 Conner200MB .... . . . Sl,065 

SYSTEM OPTIONS 
512KBRAMupgrade . . adds 65 
2MBRAM upgrade . ........ .. add s195 
VGA monochrome monitor ... .. add s 110 
VGA color monitor (720x480) ... add s410 
VGA color monitor (1024x768) . . add s 500 
Mini tower case version ....... . add s 5 0 

MACINTOSH™ HARD DRIVE SUBSYSTEM 

200MB External Drive . . . ..... .. .. ........ . ..... St ,049 
18ms, 3MB/sec Data Transfer Rate, Complete with Formatting Software, Manual, 
SCSI and Power Cables! 

Internal 
40MB, 29ms .... .. .... . ...... . ....... . .... . .. . . . ........ . . . . S 419 
BOMB , 25ms. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S 599 

lOOMB, 25ms. . .. . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S 699 
200MB, 15ms..... ...... . . . ................. . . . ...... . . . ..... S 919 
3BOMB, 14ms... . . . ..... . .. ....... . ... . . .. . . ................. Sl ,649 

External 
s 539 
s 719 
s 819 
s 1,049 
s 1, 739 

TECH CITy rM BUYWITHCONFIDENCE 
FROM TECH CITY™ 

30-Day Money-Back Guarantee! 

800-828-3110 
(714) 385-12 19 FAX(714)937-5414 
6 A.M. -6 P.M. PACIFIC STANDARD TIME 

1300 E. KATELLA AVE. , Al'IAHEIM, CA 92805 

I Year Warranty 
Full Technical Support 
In Business Since 1984 
No Additional Charges fo r Credit Card 
No Credit Card Charge Until Shipment 
Prices subject to change without notice. 
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SIA Tops The List ... Again 
64K to 512K cache-memory 

motherboards sizzle at Landmark 
150.2 in 486133 models 

Optional !SA and EISA caching 
disk controllers run up to 15 

times faster than standard 

Removable, washable air fi lter L__ 
protects against killer dust r---

450 watt power supply and 
thermostatically-controll ed fans 

for trouble-free operation 

!. • • 

I i ~-1 
ii 

•• ... .. 

AMI BIOS features built-in setup 
and diagnostics; and 100% 

compatibility with Novell, XENIX 
and OS/2 Plug-in motherboard/adapter cage 

li fts out for fast bench service: also 
ava ilable in rac k mount version 

Ruggedized tower design with 
hinged and lift off side and front 
panels for faster maintenance 

When you're the industry leader, you 've got to stay 
ahead. So after BYTE magazine named our computer the 
"world's fastest 386, " 1 we took on ~he 486 world ... and 
won again. 

SIA's 486/33C just topped the charts in the March 1990 
issue of PC Computing.' And no wonder. Our 486 
computers feature motherboards with an exclusive 
high-speed cache design, using 64K to 512K static cache 
memory for zero wait state and a Landmark rating up to 
an amazing 150 MHz. And they're available wi th either 
the ISA (AT) or EISA bus, each in 25-MHz and 33-MHz 
versions. 

But rese llers know it takes more than speed to keep 
ahead. That's why we offer them American-made 

1 BHE Edi tors. ·Megahertz Madness:· 8) TE IBM Special Edition !Fall 19891: p. 13. 
' PC Computing Edi tors. ·· 11 Hot 486s-Are You Ready For The 11·orld"s Fastest PC"' 

PC Computing (March 19901: p. 97. 

Systems Integration Associates. 
The high-performance choice 

for the serious reseller. 

components, 50+ hour burn-in, ruggedized construction, 
customization, AT hardware interchangability, and AMI 
BIOS to ensure compatibility and reliability. For the 
detai ls, just take a look through the tower of our 486/33C. 

And we support our resellers. With exclusive channels, 
area leads, excellent margins, five-color brochures, 
double boxing, and 12-month warranties. 

Our complete line of high-performance 386/486 PCs fits 
your serious VAR applications in CAD, imaging, publish­
ing and networking. And they're available in the con­
figurations your client requires: desk, tower or rack­
mount. 

So if you or your clients want the top in performance, 
reliability and speed, ca ll SIA today at (3 12) 440-1 275. 

.. ... __ ... ..., ... 
Systems Integration Associates 
222 East Pearson 
Chicago, Ill inois 6061 1 

Circle 519 on Reader Service Carti (DEALERS: 520) 



On the road again, 
Jerry envisions a 
lightweight dream 
machine for doctors 

T 
hey say that if you swallow a live 
toad first thing in the morning, 
nothing worse will happen to 
you or the toad for the rest of the 

day. This month has been a bit like that : I 
sure hope nothing worse happens during 
the rest of the year . 

The month began with recovery from 
the flu , which put me far behind in my 
work . We then packed up for the annual 
meetin~ of the American Association for 
the Advancement of Science (1333 H St . 
NW , Washington , DC 20005) in New 
Orlean$. Just before we went , I took my 
wolf-·well , technically he 's a husky, but 
most people who see him think he 's a 
wolf-for a hike in the Hollywood Hills 
behind the house , where , of course , I 
contracted a good case of poison oak. 
Then we flew to New Orleans for the 
AAAS ,neeting. 

I used to tell the Boy Scouts not to 
scratch poison oak. It was good advice. I 
scratched a cut on my ankle, and some 
tropical bug got in . The result is that I 
can tell you about the first four days of 
AAAS , but on the night of the fourth 
day, I collapsed with a temperature of 
104 °F and all the classic chills-and-fever 
symptoms of malaria . Worse, the infec­
tion on my ankle wasn't visible under the 
covers, so I thought I had a flu relapse . 

Fortunately Roberta saw it in time to 
feed me antibiotics and got me to the hos­
pital. The German poet Rainer Maria 
Rilke died of an infection contracted 
from the scratch of a rose; in my case , the 
blood poisoning came from something a 
lot less romantic, and I'd have been em­
barrassed to have that in my obituary. 
Anyway , all's well that ends well. 

I 

E X PERT AD V ICE 

COMPUTING AT CHAOS MANOR • Jer~y Pournelle 

A TALE OF THREE 
CONVENTIONS 
(AND Two CITIES) 

However, I spent the week after the 
AAAS meeting in bed with Sir Zed, the 
Sinclair Z88, emerging just in time to get 
up to San Francisco for the fifth annual 
CD-ROM conference. We'd scheduled a 
board meeting of the Lunar Society in 
San Francisco for the Monday evening 
before the CD-ROM conference, but we 
were delayed in driving up . 

Meanwhile , Dr. Chapman and Jim 
Ransom discovered that the Hilton had 
no record whatever of my reservation , 
and so gave up waiting for me about half 
an hour before I got in. Of course the 
hotel was " full up ," and I was hobbling 
about on a cane, quite unable to go to an­
other hotel and still get to Bill Gates ' s 
CD-ROM speech the next morning. 

To top it all off, the CD-ROM confer­
ence registration people had never heard 
of me and said , "We're sorry , but we ' re 
taking preregistered press only. The con­
forence.-is-closed-.-'-'-- My invitation to the 
conference had come, and I had ac­
cepted, by E-mail , and thus I had no 
paper record. My foot was throbbing, I 
had missed my board meeting , and the 
hotel had no room for me. I was literally 
heading for the Bronco to drive back 
home to Los Angeles when an official of 
the conference recognized me and took 
care of things. 

The CD-ROM conference ended on 
Thursday , which was the: day the West 
Coast Computer Faire began. Both Ro­
berta and I gave presentations at the 
Faire. 

The CD-ROM conference was sched­
uled for the same weekend as Contact , 
which after AAAS is my favorite confer­
ence of the year; it ' s a gathering of hard 
scientists , science fiction writers , and 
anthropologists , and it does serious 
thinking about such thing as._firs.Lc.Qn­
tact with aliens , and society in the solar 
system (without aliens) after space travel 
becomes routine. (For further informa­
tion on Contact, write to Dr. Reed Riner, 
Department of Anthropology , Northern 
Arizona University , Flagstaff, AZ 

86001 , or look into the contact confer­
ence on BIX .) 

Contact is held in Phoenix , and before 
I got blood poisoning , we actually had 
the mad scheme of attending both Con­
tact and the Faire. Given my condition , 
we canceled that and stayed in San Fran­
cisco for the week. The end of the week 
was the end of the month ; with any luck I 
won't have a worse month this year. . . 

AAAS 
Since it ' s about a lot more than com­
puters , my full report on the annual 
meeting of the AAAS will be in New 
Destinies , the " bookazine" published 
quarterly by Baen Books (Dept. C , 260 
Fifth Ave. , New York , NY 10001); the 
essay has the rather pretentious title of 
" Annual Message on the State of the Sci­
ences ." This marks a revival of my old 
science column " A Step Farther Out, " 
for those who have been around long 
enough to remember it. 

There are formal sessions at AAAS on 
computers, particularly on the use of su­
percomputers . There are sessions on 
computer science, but there ' s almost 
nothing on microcomputers. You don' t 
even see the effects of the microcomputer 
as often as I'd have thought. In the past , 
nearly all talks were given with the aid of 
crudely drawn transparencies for an 
overhead projector. Most stil l are. There 
are a few slides , with neatly done charts 
and graphs obviously generated by a 
microcomputer , but nowhere near as 
many as I expected. 

Moreover, although much of AAAS 
was devoted to such things as economic 
considerations in the problem of global 
warming , and the spreadsheet is an ex­
cellent tool for doing that kind of work, I 
didn 't see much of that sort of thing at the 
meeting . 

I'm not sure I understand why this is 
so. It may be that the AAAS tends to at­
tract the highly successful and well­
known, meaning older , scientists, and 

conrinued 
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I always 
come away from AAAS 

that generation s jmply peyer am the 

knack of small computers. In any event, 
there was no session on midbtbiilpdters 
in science, but. there were several ses::­
sions devoted to ... c.omJ!Utei;~ and their 
uses. One of thOS"eWas on supetcom-
P!Jters.: describing-s"Ome-ef-the· Wotk the= meetings With 
five National Supercomputing Centers 
are doing and how supercomputers 1m- my batteries recharged 
pact the sciences.-----------

The impact is hefty . Examples of some for the year. 
of the work being done: model mg of 610-
control of agricnltmal 1;iests desi\m pf 
air-quality-control strategies,-a.nd pro-
tein models for drug designs. -
· My favorite_ example was Pr0f. 1'ef!TC ~ial bone that will fit exactly to the real 
Taylor of the Department of Mechapjcal bone so that the hip joint is restored. 
afilli\:erospace 'Engineering at Cornell There were sessions on computer vi-
U11.iYe.rsjty gescribi_ng d!e 118l?ofzsupo1 ruses and their prevention ; not much on 
computers to model artificial limbs and AI , because there isn' t much to report 
bones , and the interface of those to hvmg just now; computers in geometry , with 
tissue in actual patients The rnpesnw k actals ; mathematical models in the so­
puters take x-ray images and tomo_grams - cial sciences (there aren ' t any good 
and make a three-d1mens1onal model of, -ones); and quite a good session on intel­
say, a patien~'s hip hone jpclndfjjfjiCaP:- lectual property rights. 
cerous area; then , in real li me as the Of course, AAAS is about a lot of 
surgeons rem6Vetlie-cancerous tissue-, things besides computers. Global warm­
the model changes 1!"nd is used tO ¢0iitiUI _J ng (which may or may not be happening; 
milling machines that ma ke up an anjfj - there ' s more shouting than science) ; as-

- See us at COMDEX Booth #3634. 
~~~-----------

Now your data traA&llii66iQP 00q11 iscmwle 
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Class 5 M?dem gim )OU high_~ata But best of all, it gives you the advantages 
compression an~rertron m a wrw== of speed and accuracy that come only with 
portable package. an M P modem: the convenience of data 
The WorldPort 2400/MNp wejghs jpst 8 compression for higher throughput and the 
ounces, battery mcluded. Tel it's impervious confidence of automatic error correction for 
tg the pgui:idii:ig ai:id lttmSel:Jt!Tfe:ott tl!L data integrity. All in the palm of your hand. 
road. It adapts to giU 29d cq ry s•wdnds 

tronomers reporting on the 1987 super­
nova , the first in several hundred years 
and billed as " the chance of a lifetime" ; 
advances in understanding genetic fac­
tors in mental illness ; bats and killer 
bees ; Frank Tipler on the end of the uni­
verse; cosmology , microbiology , and 
education. You name it , if it's science it 's 
probably there . I always come away from 
AAAS meetings with my batteries re­
charged for the year; it 's good for me to 
discover there ' s still a world out there be­
yond the computer industry. 

CD-ROM 
The keynote speech of the CD-ROM con­
ference was interesting: George Gilder, 
now of the Hoover Institution , telling 
how microcomputers had started a revo­
lution; that the trend is from giant cen­
tralized installations to distributed com­
puting ; and one act of the Computer 
Revolution was to help bring down the 
Soviet Empire . 

I found it interesting because I'd heard 
it before . So have you, right here in this 
column, as well as in my other column 
entitled " The Computer Revol ution ," 

continued 
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which ran in BYTE's lamented sister 
publication Popular Computing . That 
was before the fact. Now it's all history, 
which is just as well, but it is amazing 
how many people now say it was obvious . 

It was a good thing I got to the opening 
session of the CD-ROM conference, be­
cause ifl hadn't seen it myself, I'm not 
sure I would have believed it: Bill Gates 
breathing new life into the 286 chip by 
announcing that it was the basis of his 
proposed " minimum-standard" multi­
media computer. 

Gates is well known for saying that the 
286 is " brain-damaged," and for trying 
to kill it off in favor of the 386 and 386SX 
for the obvious reason that OS/2 for the 
286 is a very clever hack, but no one in 
his right mind would want to trust his 
livelihood to it. For a moment there I was 
reminded of those old movies , in which 
the mad scientist, accompanied by Igor, 
digs up Dracula ' s coffin and removes the 
stake from the vampire ' s heart ... . 

Oates's goal remains what it always 
was : " A computer on every desk, and in 
every home. " The " Base Multimedia 
PC ," which he hopes will become the 
minimum standard for every home sys­
tem, is a 286 running at IO MHz or 
faster, with at least 2 megabytes of mem­
ory; VGA, supporting 8-bit VGA at least ; 
an 8-bit DI A converter; multivoice syn­
thesis with analog mixing; a CD-ROM 
drive with a seek time of 1 second or bet­
ter; a 30-MB or larger hard disk drive ; 
floppy disk drives; keyboard , mouse , 
MIDI , joystick and analog device control 
support ; and DOS or Windows with mul­
timedia extensions . 

This , Gates says , can be built today , 
and over 5 million older PCs can be ret­
rofitted to this standard for under $IOOO . 
I don't myself see how; the cheapest CD­
ROM drive is $500, and while 30-MB 
hard disk drives are pretty cheap , they 
aren ' t that cheap. Still , it's a goal to 
shoot for ; if there were even a million 
machines like that out in the wide world , 
there would be a strong incentive to de­
velop multimedia software for them, and 
it ' s the killer applications that sell hard­
ware. Look at VisiCalc and the Apple II , 
and later Excel and the Macintosh. 

But there aren't a million such ma­
chines; there are only about 360,000 
CD-ROM drives installed worldwide. 
This is double over last year, which was 
double over the year before, so if the 
trend continues , there will be 1.5 to 2 .1 
million CD-ROM drives two years from 
now. The sound-system part of the Base 
Multimedia PC is pretty cheap; now if 
the CD-ROM drive would just come 
down to $250 or so, things would start 

moving. Alas, I don't expect that for sev­
eral years ; at the moment, CD-ROM 
drives fall in price at about IO percent a 
year . So it goes . 

On the other hand , VGA plus a multi­
voice sound system will pretty well wipe 
out any advantage the Mac has over the 
PC as a multimedia platform. Owl Inter­
national and others are rapidly develop­
ing HyperCard systems for the PC-as 
well as great improvements over Hyper­
Card. Windows , particularly the widely 
reported but not yet released Windows 
3.0 , is at least as easy to use as the Mac 
OS and has a more solid multitasking 
base, as does the non-graphical-user-in­
terface (GUI) DESQview (although 
Apple is moving forward to its own up­
dates). The PC environment is generally 
easier for programmers to work in than 
that of the Mac. As a result , we should be 
seeing some radical new CD-ROM-based 
multimedia software for PCs within the 
next year or so . 

Having said that , I have to add that the 
Mac already has the GUI and the multi­
voice sound system, and some splendid 
CD-ROM products are already available ; 
moreover, Quanta Press (2550 Univer­
sity Ave . W , Suite 245 , North St. Paul , 
MN 55I08 , (612) 641-0714) is now de­
livering CD-ROMs that can be read by 
both Macs and PCs, and Denon and other 
true SCSI CD-ROM drives can be moved 
from PC to Mac and back without alter­
ation. 

Meanwhile, the war between CD-I and 
CD-ROM continues . CD-I is " compact 
disk interactive ," and it is based on a 
Philips design in which the CD drive in­
corporates a 68000 chip and thus has a 
number of computing functions built in . 
CD-ROM is a data storage and distribu­
tion system that requires the smarts to be 
in the computer that uses it. 

Philips , in conjunction with Polygram 
Records , has the theory that CD-I sys­
tems can be sold as upgraded CD audio 
drives : the customer getting a drive to 
play CD albums will be induced to pay a 
few dollars more and get the CD-I system 
" with a real computer built in ." This 
would put vast quantities of CD-I drives 
in homes across the country, creating a 
large potential software market and thus 
powerful incentives for developers to 
create first-class CD-I software, selling 
even more drives , and creating a new 
industry. 

By contrast , the Microsoft CD-ROM 
strategy was to create the market and let 
it haul itself up by its bootstraps , albeit 
with considerable help from Microsoft , 
which developed Microsoft Bookshelf 
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and Programmer's Library before there 
was any possible market for them and 
sponsored the CD-ROM conferences, al­
though there was no demand for them. 

The Microsoft strategy is working, as 
witness the 360,000 drives; after all, 
four years ago the installed base was 
zero. Moreover, the Microsoft CD-ROM 
products are really excellent: Program­
mer's Library is more than enough ex­
cuse for any serious programmer to buy a 
CD-ROM drive just for the increased 

AND THE 
WINNER IS 

INFOWORLD: 
+ 1 Rating 
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productivity , while Microsoft Bookshelf 
can be very useful to professional writ­
ers. There are also Microsoft Office 
(Word, Excel, PowerPoint, and Mail for 
the Mac) , Microsoft Small Business 
Consultant, and Microsoft Stat Pack, all 
extremely useful. The CD-ROM indus­
try owes its existence to Bill Gates , who 
almost single-handedly created it and 
continues to support it. 

Philips, on the other hand , continues 
to talk about CD-I and put money into its 
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development, but there ' s nothing ship­
ping . In my judgment, CD-I has missed 
its opportunity. If the drives had existed 
last year, or for that matter if CD-I drives 
costing no more than double a good audio 
CD player could be brought to market 
this year, then CD-I would have a good 
chance to overtake CD-ROM 's installed 
base of 360,000; but so far as I can see , 
by the time that CD-I has a practical 
drive in the audio stores, CD-ROM will 
be thoroughly entrenched with over a 
million units out there. 

For those interested in working with 
CD-I , development systems are available 
from Philips , and the Interactive Support 
Group (21032 Devonshire St., Suite 209, 
Chatsworth, CA 91311 , (818) 709-7387) 
sells tool packages for software engi­
neering on Mac, IBM 386, and Sun work­
stations . 

CD-ROM isn ' t just a means for storing 
information. It ' s also a means for access­
ing it ; and that, really , is the important 
part. Whether the smarts are in the CD­
ROM drive or in the computer isn ' t half 
as important as that the smarts are there 
in the first place. 

CD-ROM News 
When I began writing this column, I at­
tempted to cover every major develop­
ment in the microcomputer field . I 
couldn 't do it, of course, but in the days 
before CP/M became the "standard," I 
could try . Now if anyone seriously 
claimed to be covering the entire micro­
computer field, the men in white coats 
would come to take him or her away. 

It 's much the same with CD-ROM de­
velopments now . Four years ago I could 
cover the whole field in part of one col­
umn each year. There weren't many CD­
ROMs , and most of those were highly 
expensive specialized databases like Mi­
croMedex (still an excellent medical ref­
erence system). Now if I were to devote 
most of each column to CD-ROM , I 
couldn 't cover the field . 

Every month, the Bureau of Electronic 
Publish ing (141 New Rd., Parsippany , 
NJ 07054, (201 ) 808-2700) brings out a 
dozen new CD-ROM products . Hardly a 
week goes by that I don 't receive some 
outrageous promotion gimmick-today it 
was a 7 .62-mm ammunition box contain­
ing a camouflage headband and a CD­
ROM called Vietnam Remembered from 
Wayzata Technology. More companies 
are entering the drive market with true 
SCSI drives that work with both Mac and 
PC systems (and, since it's true SCSI, 
you can daisy chain other stuff onto your 
PC without using another slot). 
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The price of drives will continue to 
come down, but even at today's prices , 
CD-ROM is worth having. By the time 
you read this , you should be able to get 
Compton's Multimedia Encyclopedia on 
CD-ROM (hear portions of Kennedy ' s 
inaugural, see his picture , and read the 
text); U.S. history on CD-ROM , includ­
ing hundreds of documents and commen­
taries ; specialized databases , like all 
that's known about acid rain ; software; 
games; and, as they say, much more. 

CHAOS MANOR 

There ' s another way that CD-ROM is 
changing the world ; at the conference, 
Digipress (2516 River Bend Dr., Louis­
ville , KY 40206) announced their Cen­
tury Glass Master and Century Disc. 
Their new process for CD-ROM produc­
tion replaces the traditional master , fa­
ther, and mother disks with the Century 
Glass Master ; this reduces manufactur­
ing time. More important , though , disks 
made with their media will last a hun­
dred years . 
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Meanwhile, 3M announced same-day 
turnaround : get the electronic data to 3M 
in the morning, and you can have a CD­
ROM that afternoon, guaranteed. For all 
practical purposes , any data scanned or 
keyed into electronic format can be made 
eternal. I'd expect that within a decade 
the process of putting the entire Library 
of Congress on CD-ROM will be nearly 
complete. 

The bottleneck in CD-ROM continues 
to be data entry. Scanners are slow and 
unreliable . Optical-character-recogni­
tion (OCR) technology is still in its in­
fancy: there ' s no problem scanning in 
typescript , or text that is well printed on 
high-quality paper. But for older books 
on cheap paper, where there are ink runs 
and malformed letters , scanning is al­
most impossible . 

Neal Schulman's new Softserv Pub­
lishing (I 0944 Strathmore Dr., Suite 21 , 
Los Angeles , CA 90024 , (213) 824-
5145) is publishing books in electronic 
format. It ' s a new concept: you pay (with 
a credit card) to download a book. Exam­
ple: Harlan Ellison 's short story collec­
tion The Beast That Shouted Love at the 
Heart of the World. There will be a num­
ber of others . This means they ' re very 
interested in the latest in scanners and 
other methods of getting text into elec­
tronically readable form. Alex Pournelle 
is working with them to install the latest 
and best equipment and OCR software. 
Schulman has unique assets , including 
fans who will do some of the scanning 
work as a labor of love. 

A CD-ROM , however , can devour 
enormous amounts of text , so it ' s no 
wonder that this has generated firms 
whose major business is getting data 
from printed to electronic format. One of 
these is Data Development (49 West 
Flagler, Stuart , FL 34995, (407) 288-
2773) , which not only does scanning, but 
has arrangements to key in data that isn ' t 
really scannable. The Data Development 
people tell me that when the scan error 
rate gets to about 5 percent , it's cheaper 
to send the stuff overseas to be keyed in . I 
can well believe that , having experi­
mented with scanning badly printed 
books myself. 

Probably the most dramatic exhibit at 
the CD-ROM conference was Fujitsu 's 
FM Towns System, a 32-bit graphics 
workstation with built-in stereo sound 
and speakers, editor, home entertain­
ment center , CD-ROM reader, color 
scanner , SCSI controller , Japanese-lan­
guage ROM , and enough other stuff to 
fill a paragraph. As I understand it, there 
are no present plans to market this in the 
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LET'S GET 
RIGHT TO THE POINT. 

The point is: today's applications require a great pointing device. PC-TRAC : our 
newest advanced-design trackball , gives you precision control over every move 
your cursor makes. Without cramping your desk, your style or your hand. 

PC-TRAC is the 
most comfortable 
pointing device 
you'll ever lay a 
hand on. Relax your 
entire hand, while 
your fingertips 
master the power of 
touch with incredible 
ease. Control the ball 

Just plug PC-TRAC in and 

~ "" 

perform. Minimal set up. No · 
waiting. PC-TRAC is 100% ~ 
Microsoft' Mouse or PS/ 2" 
Mouse compatible. For Lotus~ 
dBASE: or WordPerfect~ use the 
included software utilities that come 
in the box. 

Click wi th your thumb or fingertips 
on PC-TRAC's wrap-around buttons. 
They're easy to locate and unexcelled 
on response, wi th built-in drag lock. 

~ny way you use PC-TRAC, 
you're on a roll with more 
agility, more precision, and 
resolut ion up to 1,000 dpi­
automatically. And since the 
trackball gives you direct 
fingertip control , there's never 
any mouse cu rsor creep. 

~TRAC fits beside 
your keyboard in less 
than 4 inches. And, 
unlike a mouse, it 
stays put in one spot. 
PC-TRAC gives you 
back the desk space 
your mouse and 
mouse pad took away 
from you. Now no 
mouse pad, no mouse 
rowing, no mouse 

'/ 

PC-TRAC. A great pointer. Check it out for performance, style and an unbeatable price. 
PC-TRAC available in Serial, Bus, PS/ 2 and lnPor(versions. Suggested Reta il Price $1 19, bus version slightly higher. 

International and California call (415) 490-1403 FAX (415) 490-1665 

Circle 191 on Reader Service Card (DEALERS: 192) 

M1cr0Speed and PC-TRAC are trademarks of MicroSpeed. Inc. Other trademarks have been cited and MicroSpeed acknowledges them. 



C Programmers choose db_FILE 
!____because it's fast and flexible. 

The combination of relational B-tree index ing 
and network model database technology 
delivers better performance than fil e manag­
ers using relational technology alone. Build 
simple B-tree/ISAM applications or complex 
database applications. You dec ide how to 
optimize runtime performance. 

SQL Support included. 
db_RETRIEVE - the SQL-based relational 
Query and Report Writer is now included in 
this special offer. 

Applications completely portable. 
Free lifetime phone support. 
C source code is now included! 
No royalties. 

SPECIAL LIMITED OFFER 
db_FILE, db_RETRIEYE and source code 
for each - at one low price! 
Single-Use r Package $295.00 

A $1780 value. 
M ulti- Use r Package $595.00 

A $2890 value. 

File Manager 2.2 
File Structure: Rela1iona l B-1ree indexing and 
network database mode l. Use independently or 
in combination for real power. 
Transaction processing supported 
Not RAM resident 
Operating Systems: MS-DOS. UN IX. XENIX 
C Compilers: UN IX. XEN IX. Microsoft. 
Lattice , TurboC 
Major LANs Supported 

For your nearest distributor call: 
1-800-db _ RAIMA (1-800-327-2462). :2 

~RAIMA'.M ~ 
~CORPORATION ~ 

•Raima rc~rvcs the rij:ht 1odi...con11nui: th i~ promouon at an~ time v.11hol.•1 nouce. -oplc-.i...e 
check pricing when ~·ou c-Jll. 
Raima Corporation 3245 146th Place S.E.. Bellevue. WA 98007 US.-\ 
(206)747-5570 Telex.: 6503018237 MCI UW FAX: (206)747-1 991 
Texas: (2 14) 231-3131 lncerna tional Distributors: U.K.: (0992) 5C091 9 
Germany: 07 127/524.:1 Switzerland: (0 1)725 Q..1.10 France: ( I ).1609282 
Benelux: 31(02159)46 814 Sweden: (013)114780 lta ly: 045/5847 11 
Norway: 47144 88 55 Denmark: (2)887249 Singapore: 468 3888 
Australia: (02) 959 5122 Japan: (03)473 7432 Taiwan: 102)511 32ii 
Mexico: (83)573594 Brazil: (0 192) 519770Colombia: 57 1 11 89145 
Argentina: 5413135371 Chile: 561696-BOS Urugua)': 921937 
Caribbean: (809) 834 4069 Central America: (506) 18 07 64 
C Copyrigh1 RaimaCOl'p()r.!tion 19 
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U.S.; but as a demonstration of what 
home computers can be like, this thing 
was magnificent. (For information, con­
tact FM Towns Support Center , Sutter 
Place , 1375 Sutter St. , Suite 400, San 
Francisco , CA 94105 , (415) 928-7270 .) 

The theme of the CD-ROM conference 
this year was multimedia presentations. 
As you 'd expect , there 's more potential 
than shipping products there; but that ' s 
changing , too . A dozen or more firms of­
fer tools for authoring multimedia prod­
ucts . Organizations like Activision with 
their older CD-ROM , The Manhole , and 
the newest one , Cosmic Osmo , demon­
strate some of the potential in products 
you can get now. 

I Have a Dream 
I see that I'm trying to cover the whole 
CD-ROM show , and that 's not possible . 
Instead , let me paint you a vision . 

The badges for the CD-ROM confer­
ence were 3-inch CD-ROM disks. These 
are nothing more than cut-down CD­
ROMs ; they hold about 300 MB . The 
drives are correspondingly smaller and 
can be made thinner. 

Consider a Sinclair Z88 computer: for 
those who haven' t seen one , it 's about 12 
by 1 by 8 inches and has a full standard 
keyboard and an LCD screen. Software, 
including a spreadsheet , a word proces­
sor , and a very powerful BASIC com­
piler , is in ROM . There are slots for three 
cards that can hold more memory or 
more software , and there 's a data port. 
The whole machine is covered by a black 
rubberized skin and thus is waterproof. 
I've carried Sir Zed for over a year now , 
and I'd be lost without him . 

Now imagine that machine with a 3-
inch CD-ROM drive installed . On that 
CD-ROM you could have, say , the Physi­
cians ' Desk Reference, with complete in­
dexing and access software. Imagine a 
physician carrying that machine while 
making hospital rounds . While a patient 
is being seen, appropriate records are 
called up. The physician can update the 
nurse's chart (or plug the data port into 
the wall to allow the hospital central 
computer system to do it , but I have in 
mind a totally self-contained system) and 
can add observations and conclusions in 
consultation with the Physicians ' Desk 
Reference CD-ROM . 

Back in the office , the physician sets 
the machine in a cradle , recharging its 
batteries-and simultaneously squirts 
observations and data into the hospital 
central system, where an expert-system 
program examines what has been done . 
Seconds later the screen flashes . " YOU 
HAVE INDICATED TREATMENT 

THAT MAY BE NONSTANDARD FOR 
THIS PATIENT ' S CONDITION . 
PLEASE RECONSIDER AND CON­
FIRM." Or , more likely, the expert sys­
tem sees that what is being done is well 
within established practice and says 
nothing , but it integrates the data into its 
memory banks as yet another confirm­
ing instance. 

Now imagine the liability insurance 
premiums of that hospital a couple of 
years later. 

One reason to go to conferences is to 
meet people you didn ' t know you needed 
to meet. At the CD-ROM conference, by 
chance, we had lunch with Richard K. 
Wertz , M .D., president of Digital Diag­
nostics (60 1 University Ave . , Suite 255 , 
Sacramento , CA 95825 , (9 16) 921-
6629) , a company interested in CD-ROM 
medical databases and publications. I put 
my " dream " to him . He liked it , but he 
pointed out that physicians have been re­
sisting using computers for fear the ma­
chines wi ll make their work irrelevant. 
Longtime readers of this column will re­
call I ran into the same sentiments when I 
talked to medical students in CP/M days. 

" Pilots aren't afraid of checklists ," I 
pointed out. 

Anyway, it's a dream; but one I think 
will happen well before the end of this 
century. 

West Coast Computer Faire 
There were about twice as many people 
at the Faire this year as last, so it ' s legi ti­
mate to talk about a comeback . Not much 
of a comeback, perhaps, but a comeback. 
Moreover , the Faire still has about the 
best conferences of any show I know . 

What ' s missing is the exhibitors. I 
have a couple of observations about that . 
First , the big boys have stopped coming, 
and some of them ought to be ashamed of 
themselves . Microsoft , fo r instance. 
This show built Microsoft. Broderbund: 
you could trace Broderbund 's progress 
from a tiny booth selling games for the 
TRS-80, to a larger booth selling gener­
al-purpose games , to a major player with 
a big booth up at the front of the hall. 

Apple: I recall when the first thing you 
saw walking into Brooks Hall was a gi­
ant Mac. Now Apple thinks it is too suc­
cessful to come to the Faire. 

The magazines used to be at the Faire. 
Many of them, including BYTE. 

Well , all things change; why should 
these companies care? What ' s in this 
show for them, other than nostalgia? 

Plenty, I'd say. This is where their 
customers are . Now, sure , for a big com­
pany the customers are dealers, not end 
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Another New Product from the makers of Soft-ICE & MagicCV 

ANNOUNCING 
BOUNDS-CHECKER 

Gives you the protection of a protected 
operating system under MS-DOS. 

AUTOMATIC PROTECTION 
Flush out those Nasty pointer problems and 
other out-of-bounds memory accesses -
AUTOMATICALLY. 

Each time you make a change to a 
program, run BOUNDS-CHECKER 
while testing the new code. If you 
accidentally access out-of-bounds 
memory, BOUNDS- CHECKER will 
pop up displaying the offending 
SOURCE LINE. And your program 
runs at full speed. 

Increase Productivity . 
During Development,. 
Improve Reliability 

During QIA 
You can run BOUNDS-CHECKER 
while testing your program. There are no 
additional steps to your testing cycle, but you 
can feel secure when the program has passed 
through BOUNDS-CHECKER with no 
reported problems. 

Many over-write problems and other 
out-of-bounds memory accesses do NOT show 
up during normal testing. An out-of-bounds 
memory location may be modified, but that 
particular location doesn't happen to be 
important at the time. Once the program is in 
the field and a certain network is loaded or a 
certain T&SR or device driver is loaded, that 
memory location suddenly becomes very 
important... AND THE SYSTEM CRASHES. 

You can prevent these problems by making 
BOUNDS-CHECKER a standard part of your 
testing procedure. 

Finds out-of-bounds memory accesses -
AUTOMATICALLY. 

HOW IT WORKS 
BOUNDS-CHECKER uses the 
80386 virtual machine technology to 
provide real-time memory protection. 

In addition BOUNDS-CHECKER uses 
the symbolic information output by 

,_..,..~.-...... your compiler to differentiate CODE 
and DATA When your program is 
running, BOUNDS-CHECKER 
protects the program's CODE and all 
memory outside your program. When 
an MS-DOS system call, BIOS call 

or interrupt occurs, BOUNDS-CHECKER 
protects the system software from 
corrupting your code. So, BOUNDS­
CHECKER will not only detect problems 

caused by your program, it will also 
determine if a T &SR or other program is 
clobbering you. 

Enormous Productivity Gain 
Don't spend days or even weeks chasing down 
one of those subtle memory over-write prob­
lems. Use BOUNDS-CHECKER to pinpoint the 
problem in seconds. 

Don't RISK a Recall 
Don't take the unnecessary RISK that your 
program is unknowingly clobbering an 
out-of-bounds memory location. 
BOUNDS-CHECKER was developed to find 
these potential time bombs quickly, painlessly 
and AUTOMATICALLY! 

Requires 80386 PC. 
MS-DOS is a trademark of 
Microsoft Corporation. 

~Nu-M~ 
~-TECHNOLOGIES 

CALL TODAY (603) 888-2386 or FAX (603) 888-2465 

P.O. BOX 7607 • NASHUA, NH • 03060-7607 • U.S.A. 
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FracTools ...... . ......... . . .. .......... $59 
I lDir+ .............. .... ................ $95 

Bourbaki, Inc. 
615 West Hays 
P.O. Box 2867 

1 ·Boise, ID 83701 
(208) 342-5849 
Inquiry 995. 

Harpoon ... .. ............. .... ..... $59. 95 
Three-Sixty Pacific, Inc. 
2105 South Bascom Ave., Suite 380 

1 Campbell, CA 95008 
( 408) 879-9144 
Inquiry 991. 

Mandelbrot 3 ... . .. ....... ....... .. . .. $25 
, Midnight Beach 

1805A Felt St. 
Santa Cruz, CA 95062 
(408) 479-9916 
Inquiry 992. 

users, but for that very reason the feed­
t>ack is filtered through dealers, and I'd 
Say it is important once in a while to talk 
directly to the users. In particular, it's 
important for the development staff, the 
wizards who hate Comdex, to come to 
the Faire, where they get to talk not only 
to customers, but to each other, and get 
same cross-fertilization. Some of that 
liappens at the Hackers' Conference, of 
course, but Hackers' is invitational and a 
bit intense. The Faire is a good compro­
mise, with wizards, dealers, and users 
all present. 

Then there's the Holy Grail of Home 
Computers. At the CD-ROM conference, 
Bill Gates said that the goal is still a com­
puter on every desk and in every home. 
He meant it, too; but when do his people 
get to talk to those who will be using the 
Home computer? You can do only so 
rimch with focus groups and market re­
search-and that stuff costs as much as 
coming to the Faire anyway. 

We're not asking for the big parties 
ljke we had in the old days . Do that at 
Comdex. But I do think it can't hurt to let 
the people who are designing OS/2 and 
Windows and DESQview and Apple's 
new operating system, and multimedia 
and education software, and all the other 
stuff, to come to the oldest computer 
show of the lot and talk to end users. 
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ITEMS DISCUSSED 

Microsoft CD-ROMs 
Programmer's Library ... .... .. $395 
Bookshelf . ....... . .. .. .. .. . ..... .. . $295 
Office ........ ........ ......... ...... $949 
Small Business Consultant .. .. $149 
Stat Pack ..... .... ... .......... ..... $125 

Microsoft Corp. 
1 Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 
(206) 882-8080 
Inquiry 993. 

Midnight Rescue ......... .. ... .. . $49.95 
The Learning Company 
6493 Kaiser Dr. 
Fremont, CA 94555 
(800) 852-2255 
(415) 792-2101 
Inquiry 994. 

I fault the Interface Group, the Faire 
organizers , on one point. Up at the Hil­
ton , half a mile away and one day before 
the Faire, there were a bunch of start-up 
companies looking to establish them­
selves in the CD-ROM field-including 
in the home market arena . Why weren't 
they at the Faire? I'd bet they could have 
sold enough CD-ROM drives and disks 
to cover most of their cost, and they 
would have increased their name recog­
nition . 

One last point. The West Coast Com­
puter Faire comes during the silly sea­
son, between Fall and Spring Comdex, a 
time when most of the computer press is 
looking for stories. It used to be that the 
Faire was a place to announce new devel­
opments. That's died away; but the press 
is at the Faire (and it's not hard to get 
more to come if there's a reason) and 
looking for stories. 

Tutsim 
My Faire speech was Saturday after­
noon. I'd crashed Friday afternoon-I 
hadn't completely recovered from the in­
fection-so Saturday morning I found 
myself in my hotel room without the fog­
giest notion of what I should say. Usually 
that's not a big problem; I scratch out 
some notes to remind me of major points 
and speak extemporaneously. This time 

Tutsim Personal ........... ...... $97 .50 
Tutsim Professional .......... .. .... $695 
Tutsim Products 
200 California Ave., Suite 212 
Palo Alto , CA 94306 
(415) 325-4800 
Inquiry 996. 

Vietnam Remembered 
CD-ROM .... ........ ............ ...... $99 
Wayzata Technology 
P.O. Box 225 
Farmington, MN 55114 
(800) 735-7321 
(612) 460-8438 
Inquiry 997. 

XenoCopy-PC .................... $79.95 
XenoSoft 
2210 Sixth St. 
Berkeley, CA 94 710 
(415) 644-9366 
Inquiry 998. 

I wasn't so sure I could do that , what with 
residual effects of the high fever I'd had. 

Anyway , Saturday morning I sat down 
at the Zenith SupersPort and fired up 
GrandView with a view to making some 
notes , and by golly , within half an hour I 
had a pretty good speech worked out. 
There was only one problem. I had no 
way to print it. Surely , I thought , some­
one at the Faire will have a printer I can 
connect up . lfnot , well, if worse came to 
worse , I could use the computer itself; it 
is , after all , a laptop. 

I didn ' t have to do that. One of the first 
people I ran into at the Faire was Walt 
Reynolds . I first met Walt back in CP/M· 
days , when his company was called Ap­
plied I. Now it's Tutsim Products . He 
had a printer that served nicely . 

I've mentioned Tutsim before: it 's a 
simulation program that in effect turns 
your PC into a series of analog computer 
operational amplifiers . I don 't know just 
how many BYTE readers will remember 
the days of op-amp computers , which did 
multiplication, integration, differentia­
tion , and suchlike; you connected these 
amplifiers together with precision resis­
tor networks , fed back some of the output 
to the input for integration, and so forth. 

You can do every bit of that with Tut­
sim, except that there ' s no hardware; you 
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100%ANSI compatible' 

Integrated environment 

Pass parameters in registers 

Expand any function as inline code 

Supports OS/1 

DOS Dynamic Link Libraries 
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Type-safe linking ti 
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Fully automatic make works across libraries ti 
Time-sliced scheduler for multi-tasking under DOS ti 
Short pointers in any segment ti 
Hypertext help with library online ti 
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In tile UK& Europe contact: 
Jensen & Partners UK Ltd. 
63 Clerkenwell Road 
London EClM 5NP 
Phone : (011253-4333 
Fax: (01)251 ·1 442 

Standard Edition £149; 
Extended Edition £295; 
OS/2 Edition £370. 

Call on handling & VAT 
charges. 
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Enally, a professional set of com­
pilers designed to work together. All 
TopSpeed compilers share the same 
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development envi­
ronment and use 
the same optimizing 
code generator and 
run-time system. 

Standard Edition-
Optimizing DOS compiler, imegrated 

source-lerel debu~et smart linker. 

automatic mlke, complete st:111da.rd 

lib~. 6 memory models. BG! Inter­

face. lime-sliced scheduler, MS-DOSI 

BIOS interface, and more. 

Extended Edition -
Stand.ud Edition plus full sourte code 

to libranes. post·mortem debugging. 

MS \l'indows support. support fo r DOS 

Dlls (overllys). assemblec disassembler. 

profiler. DOS call moni1or, and more. 

OS/2 Edition-
Extended Edition (except for DOS com· 

piler) plus ability to genera1e DOS ~e­

cuubles, full suppon of 0 l liemel & 

PM calls. OS/2 S1T1lr1 linker. fully au10-

malic generation of DLI.s, source for 

protected mode libraries, and more. 

Each compiler is available in 
three editions: 
Standard Edition $199 
(DOS Compiler & VIOi 

Extended Edition $395 
OS/2 Edition $495 
64-page Technical Specifications 
booklet describing TopSpeed 
compilers is available 
upon request 

To Order: 

In the U.S., call: 

1-800-543-5202 
In Canada , ca ll: 

1-800-543-8452 
Call on shipping & handling 
charges & volume discounts. 
VISA/MC accepted. 

30-day unconditional 
money-back guarantee. 

TbpSpeed and TechKzl are tratkmarllsofjemen & Part1lers fnlemal1onal Other brand and product names are trademarks or registered trademarks of lbe1r respectwe holders. 
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* UNIVERSAL 
PROGRAMMER 

XELTEK 

•PROGRAMS 
- E(EJPROMs upto 4 MBits & 16Bit wide 
- PA!.s from AMD, MMI , TI , NS , CYPRESS etc. 
- 22V l0 from AMD. ATMEL. TI , SAMSUNG & CYP-

RESS . 
- EPLDs from ALTERA INTEL, TI. 
- GA!.s from LAnlCE, SGS & NS. 
- FPLs from SIGNETICS. 
- PEELs from ICT, HYUNDAI & GOULD. 
- BIPOLAR PROMs. 
- SINGLE CHIPs (8748. 8751 & 87CSI series) 

•SUPPORTS 
- 32Bit WORDSPLIT with 4 GANG adaptor. 
- PALASM2/ CUPL/ABEL/TANGO/ OrCAD JEDEC files. 
- PAL VERJFICATION using TEST VECTOR 
- GAL electronic signature recognition. 
- 87C451,63701 X/ Y IV & 63705V with adaptor (option) 
- Tests ICs (TTI_,CMOSJ& D/ S Memorys ICs with user 

definable test patterns. 

• Packa~ includes softwar.e. programming module, high 
speed mtertace card ano Cabl•. 

•OPTIONS 
- Socket adaptors for PLCC, LCC. SOIC. and FLAT-PAK 

!Cs. 
- 4 Socket adaptor for E(E) PRO Ms. 
- Socket adaptors for micro controllers. 

LOGIC PROGRAMMER $395 

- PROGRAMS PAL, GAL, PEEL, EPLD 
- Pull-down menu driven softwere 

E(E)PROM PROGRAMMER 

- Programs 16K-1024K EPROM, CMOS. 
- I, 4, 8, 16, Gang programmers. 
- High or low byte programming. 
- from $150 

EPROM ERASER 

• QET-140 (S295) 
· Erases any 

EPROM just 
4 seconds. 

• ET-140 (S95) 
· Erases upto 

9 EPROMs 

• ET-265($285) -- QET-140 
· High capacitv. 
· Erases upto 30lOPROMs W / timer. 

1 YEAR WARRANTY & 30 DAYS MONEY 
BACK GUARANTEE 

XELTEK 
Call Now 1-800-541-1975(Toll Free Order) 
TEL. (408)727-6995 FAX .(408) 727-6996 

473 Sapena Ct., Unit 26, Santa Clara CA95054 
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just draw the op amps and their connec­
tions , and your PC does the rest. 

Back in 1982, I told Walt that I thought 
his program was really neat-it lets you 
do on a PC a lot of the simulations that 
programs like Extend do on the Mac­
but the price was too high . This year he 
agreed with me: the price for individual 
users is now under $100 (and there are 
special deals for students) . 

Tutsim is fun ; bunr-f alsoa sound 
professional tool useful for anyone in en-

You can 
think of FracTools as a 
professional 's fractal 
investigations toolbox. 

gineering . I've played about with it for a 
number of things ; the latest was to build a 
delayed feedback model of the U .S. 
economy. That's a notion I got from an 
agreeably thin and surprisingly readable 
book, Feedback: A New Framework for 
Macroeconomics Policy by D. A. Ken­
drick (Advanced Studies in Theoretical 
Econometrics , Kluwer Academic Pub­
lishers , 101 Philip Dr., Norwell , MA 
02061 ). Tutsim works fine for that. 

Tutsim can be used with Math CAD. 
You use MathCAD to write the report 
and build up the problems and then use 
Tutsim to solve the ones that require dy­
namic feedback or difficult integration . 
Tutsim gives both numerical and graphi­
cal answers, and while you need to know 
something about how to model what 
you' re simulating , beyond that it 's not 
particularly difficult to learn and use . 

Old Friends 
Fred Cisin of XenoSoft has been a per­
manent fixture at the Faire since it be­
gan. XenoCopy-PC isn ' t a spectacular 
program for the PC and compatibles ; 
what it does is read a whole bunch of disk 
file formats , from Apple to Wang, and if 
there ' s any way to transfer files from a 
strange disk to your PC , XenoCopy-PC 
can probably manage it. If you 've got file 
transfer problems, you can ' t really do 
better than talk to Fred about them; if he 
doesn' t know who can solve your prob­
lem, it 's likely no one can. 

Another familiar group was Bour­
baki , an outfit that likes to subtitle itself 

" Revolutionary Software," whatever that 
means . Bourbaki makes two products , 
lDir+ (pronounced "wonder plus "), a 
DOS utility shell that compet~s with 
Norton Commander (and which many 
prefer to the Commander) , and Frac­
Tools , which is a kit of programs and 
images for playing about with fractals . 

Fractal is a term coined by Benoit 
Mandelbrot to describe objects that are 
similar to themselves at any magnifica­
tion . For example , the seashore: from a 
great height it is irregular , and as you get 
closer it still is , right down to the level of 
grains of sand and below . Clouds and 
trees have fractal properties. 

There are also mathematical tech­
niques for generating fractal images. 
One of these is FracTools . FracTools 
will draw pretty pictures , generate frac­
tals , help in designing stained-glass win­
dows , and suchlike . The program is de­
signed to work with 1 Dir+ , but it does 
not need to . You can think of it as a pro­
fessional 's fractal investigations toolbox. 

If all you want is to play about with the 
Mandelbrot set (one group of fractals dis­
covered by Mandelbrot) , the simplest 
way is to get hold of Mandelbrot 3 from 
Midnight Beach, whose subtitle is " Soft­
ware for its own sake." At $25 this is the 
fastest and cheapest way to find out if you 
like playing with fractals ; indeed, Man­
delbrot 3 is startlingly fast compared to 
most such programs. 

The program started out as Jon She­
mitz' s hack for his own amusement and 
only later became commercially avail­
able . Last year I mentioned the company 
as Emerald City Software. This year the 
company has changed its name. Mandel­
brot 3 is fast , easy to install and use, and 
cheap . Upgrades are nominal to free . 

I found one bug in the program. If you 
put it on a fast 386 that has a mouse driver 
but no mouse and attempt to direct the 
cursor with the arrow keys, two things 
occur: the image isn ' t centered properly 
on the screen to begin with , and as soon 
as you touch an arrow key, you 'll lock the 
system completely. The remedy is simple 
enough: install the mouse or dump the 
mouse dr iver. In my case , I turned the 
machine off (it was really locked up) , at­
tached the mouse , turned the machine 
back on, and voila! , it worked petfectly. 
I should have had the mouse attached in 
the first place; while you can run Man­
delbrot 3 with the arrow keys, I don ' t rec­
ommend it. Use a mouse . It works a lot 
better. 

Mandelbrot 3 requires either an EGA 
or VGA board and is absolutely gorgeous 
when used with a Tecmar VGA board 

continued 



We put 25 font cartridges in one 
because the perfect printer is just a dream. 

•Versions of 25 U.rnidges in One! an! compatible \\ith HP LaserJet Series II, UP. IID attd lll. 
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L et's face it. There hasn't been 
a printer built that has all the fonts 
you need. Which is why we created 
25 Cartridges in One! 

It has fonts from 25 Hewlett­
Packard cartridges, saving you hun­
dreds of dollars. You get 172 fonts and 
symbol sets such as Prestige Elite, 
Tms Rmn style and Helv style types. 
And our 3.6 pt AFS typeface so you 
can print full Lotus and Excel work­
sheets. Plus 69 international fonts. 

Just plug 25 Cartridges in One! 
into your LaserJet*. It's compatible 
with virtually all major word 
processing software. And even works 
with our Headlines in a Cartridge 
product offering 14-48 pt fonts. 

25 Cartridges in One! can help 
make your dream of the perfect 
printer a reality. To learn more, call 
or write: Pacific Data Products, 
9125 Rehco Rd., San Diego, CA 92121, 
(619) 552-0880. Fax (619) 552-0889. 

PACIFIC 
DATA PRODUCTS 



FAST. With an access speed of 240 nanoseconds 
and a data transfer rate of 2048 kilobytes per second, 

FLASHDISK can boot up your software in a flash. 

SAFE. The fear of losing 
important data can be eliminated 

because FLASHDISK 

is nonvolatile. 
No batteries are required. 
Data saved can withstand 

power losses and surges, 
vibrations, dust, humidity, 
and extreme temperatures. 

FLASHDISK can be 
removed and returned 

to a system without data 
loss or corruption. 

ROWS. (Read Often 
Write Seldom) describes 

FLASHDISK which is perfect 
for software programs and data 

bases that are read intensive and 
may require occasional updating 
but need to be safe from system 

crashes. Write Seldom is descriptive 
because the write times are 

1 megabyte per minute, and 
the chips have only been tested from 
one hundred thousand to one million 

rewrites without failure. 

EASY. Any IBM compatible 16 bit 
computer can use a FLASHDISK. 

Installation is simple and no new commands 
must be learned because FLASHDISK uses 

standard DOS commands. 
The only exception is that once data is 
intentionally deleted, it is truly erased. 

PRICE. FLASHDISK's retail price is 
$1500.00 for a 2 megabyte unit, $2700.00 for a 

4 megabyte unit, and $4900.00 for an 8 megabyte 
unit; each unit comes with a one year warranty. 

For more information 
or technical questions? 

1-800-662-6802 
or FAX 205-533-6353 

For European sales: VenSamar 
205-837-3007 FAX 205-837-9212 
Distributors and Resellers In qu iries Welcome. DIGIPRO 
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CHAOS MAN0'~1t1o--

-and the 19-inch Electrohome~tor. 
Recommended. 

Midnight Rescue 
While I was writing this , Roberta was 
playing with a new package from The 
Learning Company, Midnigh• Rescue. 
This is an arcade-type game that involves 
trying to rescue the school from an evil 
madman who looks like a cross..b.euveen 
Albert Einstein and Dr. Demento and 
acts accordingly. Some of the~ se­
quences don't seem to work:-the- way 
you'd expect, and every now_ a11d then the 
program cries " Gotcha r• The error 
loops say "Wrong , try again ,' ' wbich is 
unhelpful ; as Roberta says , most kids 
hate it when the program says that.'" 

Her conclusion is that it's a Q@cent pro­
gram and might be a fun game for a 
while . It isn't likely to be the e<IUm'ional 
marvel that it claims to be. l f..kids._will 
play this , they'll learn a few thll!~~d 
may have fun at it. It won't change their 
lives , but then I can't think oi:m!Mly-egm­
puter games that will. 

Winding Down 
While I was on the road, morestug accu­
mulated here . I'll try to sort some of it 
out, but I wonder when. --

The book of the month~ The PrJ.r;e,J!f 
Admiralty by John Keegan (19'&9 , Pen­
guin USA) ; this is a thoughtfti~tery of 
naval strategy and what ru.<1.~val 
power. The game of the month is Har­
poon, the computerized version of b srry 
Bond 's modern naval warfare board 
game that provided the major data source 
for Tom Clancy 's seapower -~The 
first version had a number of near fatal 
bugs , but the upgraded versioriiS"Pretty 
stable, and the publisher is ve~ood 
about revisions. Harpoon _mode.l~S . 
versus USSR actions. 

Just after I got the game, I wcei "Cti an 
invitation to visit the Soviet UniQil.,J_fig­
ure I better go while it ' s still a Commu­
nist country ; soon those may be en the 
endangered species list . If I don ' t get 
back, send over more microcomputei-s. • 

Jerry Pournelle holds a d_actorate in.,psy­
chology and is a science fict fon writer 
who also earns a comfortable-ti'ring-writ­
ing about computers present ~re. 
Jerry welcomes readers ' comments and 
opinions. Send a self-addressed, Sitlii rped 
envelope to Jerry Pournelle, r;iQ.J}j'TE, 
One Phoenix Mill Lane, Peterborough , 
NH 03458. Please put your-adt:hns on 
the letter as well as on the envelf2e1..:. Due 
to the high volume of letters , Jerry cannot 
guarantee a personal reply. You.--can-also 
contact him on BIX as "jer.r_yp. " 



THE NEW STANDARD FOR 
HIGH PERFORMANCE 
STATISTICAL SOFTWARE 

A powerful, comprehensive, elegant, and super-fast statis· 
tical package for IBM (PC, AT, PS/2) and compatible 
computers. I The CSS optimized user interface with fast 
hierarchical menus incorporates elements of artificial intelli· 
gence; even complex analyses require only a few keystrokes 
(batch processing is also supported). I CSS features com pre· 
hensive, state of the art implementations of: Basic statisti.cs, 
Multi-way frequency tables, Nonparametric statisti.cs, 
Expl-Orawry data analysis with analytic graphs, Multiple 
regression methods, Time series analysis with modeling a:nd 
forecasting (incl. full ARIMA), General ANOVA!ANCOVA! 
MANOVA, Contrast analysis, Discriminant function 
analysis, Factor analysis, Principal components, Multidi· 
mensional scaling, Item analysis/Reliability, Log-linear 
analysis, Cluster analysis, Non-linear estimation, Logitl 
Probit analysis, Canonical analysis, Sunlival and Failure 
Time analysis (Censored data), Quality Control analysis, 
and much more. I All statistical procedures are integrated 
with fast data base management and instant, presentation 
quality graphics (over 100 types); full support fo r all mono 
and color graphics boards (incl. VGA) and over 100 plotters 
and printers (incl. the HP and Postscript standards). I All 
CSS screen output is displayed via customized Scrollsheets TM 

(i.e., dynamic, user controlled, multi-layered tables with cells 
expandable into pop-up windows); all numbers in a Scroll· 
sheet™ can be instantly converted into a variety of 
presentation quality graphs; contents of different Scroll· 
sheets™ can be instantly aggregated, combined, compared, 
plotted, printed, or saved. I The flexibility of the CSS inpu 
output is practically unlimited: CSS offers an intelligent 
interface (read/write) to all common file formats(Lotus, Sym­
phony, dBII, dBIII +, DIF, SYLK, ... ) and special utilities to 
easily access data from incompatible programs; graphics can 
be saved in files compatible 'With desktop publishing pro· 
grams (Aldus, Ventura). I CSS data files can be as large as 
your operating system (DOS) allows; 08/2 version coming 
soon. I CSS precision exceeds the standards of all common 
precision benchmarks. I Tuchnical note: The CSS user 
i'Tl1erjace and all IIO um written in Assembler and /Jypass 
DOS; graphi.cs and data management were written in 
Assembler and C; the computa.tional algorithms were 
written in Assembler and optimized Fortran. I 5495 (plus 
S5 sh/h); 14-day money back guarantee. 
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Now it cosffi 
less to protect your 

little ones. 

Introducing '<~0~ r..tfl I With AccuSaver"' soft- protection in a smaller package. 
Accupower.® ,q, ware, everything's saved And there's an Accupower 
The first com- ,,,,,,,_, f:t, and restored automati- designed to protect your entry-
plete UPS protection1:~~~1iiii...._j cally-even if you're not level PC, your networks, file 
designed to fit on e~ery desk- 4 there. Thanks to a tech- servers, all the way up to engi-
top. And into every budget. nological breakthrough, you neering workstations. 

With Accupower; you get com- actually To see how easy it is to pro-
plete protection from the spikes, get more tect your little ones-and all the 
surges and brownouts that hap- I = I ' ~ time and data you've put into 
pen dozens of times a year. And - - them -see your Emerson dis-
if the power ever fails, you'll get tributor today. Or call us at 
up to ten minutes - - 1-800-Back-UPS. 
of power so you I .,..._- I .,.. - -.. - .. 
can keep on work- ~--

ing and shut down 
safely. """_\j=iJdc1=10""" 

-· EMERSON UPS 
ite protect the ones you love . 

. \/ode/ 20 .\/ode/40 .\ lode/SO .\/odd JO 
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Using an employee 
scheduling package 
can teach you 
many things about 
your business 

I 
t's 6:30 Thursday evening, and you 
are busy trying to get the employee 
work schedule ready so that you can 
post it tomorrow . You run two 

shifts in a suburban convenience store, 
and you have to make sure that the right 
people are on duty. You look at your list 
of employees and start to work, knowing 
that it will take you hours and wishing 
there were an easier way. 

The problem with employee schedul­
ing is that you can ' t just fill a gap in a 
given day with a warm body. You have to 
make sure that you have the right mix of 
skills and seniority, you have to account 
for people's days off and personal prefer­
ences , and you have to account for such 
things as vacations. Finally , you have to 
be sure that you're adequately staffed 
during busy periods but not overstaffed 
during slow times. 

A closer look at the employee records 
makes you realize that a headache is in 
the offing. Your head cashier is heading 
off for his long-awaited vacation in the 
Cotswolds on Thursday. He 's one of the 
people who 's capable of running things 
by himself, who's bonded, and who's au­
thorized by the state to sell beer and 
wine. You have to have an approved per­
son in the store at all times to sell alco­
holic beverages. Oh, and Zelda Gonzo 
has just been called to serve on a federal 
grand jury that will be investigating the 
mayor , an activity that will probably take 
months. 

To make matters worse, you have sev­
eral employees who have strong prefer­
ences against the second shift, either for 
family reasons or because the buses stop 
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DOWN TO BUSINESS • Wayne Rash Jr. 

WHO, WHAT, WHEN, 
AND WHY NOT? 

running at night. Then , you have some 
high school students who are working 
part-time in the afternoons. Balancing 
the needs of the employees , the needs of 
the business , and the requirements of ex­
ternal events makes you hate having to 
figure out each week's schedule. 

Software to Ease the Troubled Mind 
Employee scheduling is difficult because 
it is an iterative process that involves try­
ing to fit many variables together as well 
as possible. Two of the tasks at which 
computers excel are handling iterative 
processes and dealing with many vari­
ables . Given the right software, a com­
puter should be a great aid to efficient 
scheduling. So why aren't computers 
used for such applications more often? 
The reason may be that good software 
isn ' t widely available. Another reason 
may be that even good software requires 
a fair amount of manual work and ad­
vance planning. 

Fortunately , there is some good soft­
ware around . While researching this col­
umn , I looked at two packages : Who 
Works When 1.1 from Newport Systems 
and Schedule Master 2 . 01 from Schedule 
Master Corp. While they are quite dif­
ferent , both attempt to take the drudgery 
out of employee scheduling. To some ex­
tent , they succeed. 

One of the challenges of scheduling is 
treating employees as people. They have 
quirks, sudden changes in requirements , 
and personal preferences about things 
like work hours , and they want their em­
ployer to accommodate them whenever 
possible . This means that if you plan to 
keep your employees , you can ' t simply 
assign them a schedule without regard to 
their individual needs . You also have to 
consider external requirements , such as 
labor laws , qualification requirements, 
and even the availability of local trans­
portation . 

continued 
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CD·ROM drive ktt with Bookshelt S849 
CD·ROM drive ktt with Bookshett and 
Programmers Library (LAN) 1169 
Bookshelt essential writing reference Cal 
Programmers Library on-line reference Cal 
Stat Pack business research statistics 145 
Small Business Consultant monagementtool l20 

NEC CD-ROM Special 
CDR· 72 CD·ROM Drive ext .. PC & Mac SCall 
CDR·82 CD·ROM Drive int .. PC Cal 
CDR·35 CD·ROM Drive ext .. smallest. lightest Call 
Clip Art 3D 2.5CO 3-D images. PC & Mac Coll 
Image Folio 4.CXXl photos. VGA format. PC Call 
Type Gallery Adobe or Laserjet typefaces Call 
Image Gallery Clip art library. PC & Moc Cal 
Photo Gallery Trff format photos. PC& Moc can 

PC Sig Library 
The definitive shareware and 

• 

public domain software collection. 
The newest version containing the 
equivalent of over 140'.l floppy disks 
on one CD-ROM disc. 
including: • word processor.;. 
spreadsheets. databases 
• teaching and eoucationol 

software •business and nnonciOI software 
•communicotians software• longuoge and utilities 
programs •graphics and games •entertainment and 
home software •and more... $465 

Knowledge Access 
CD· ROM Development System 
KAware Disc Publisher 
full featured development system · 

prepare. inclex. access & distribute n fo on CD-ROM. 
For publishers & info managers with technical 
documentation. images. catalogs. lists. reference 
databases & more. Retrieval features: keyword/ 
hypertext/Boolean secrching. menus. pull down 
windows. user added notes & export other programs. 
KAware Disk Publisher/Fun Text S795 
KAware Disk Publisher/Fielded S795 
KAware Disk Publisher/Image S795 

Bureau Best Sellers 
Between Heaven&: Hel 
CD G<Jide on CD· ROM 
CIA Wo!ld Foct Book 
~e<Ubray 
Grolief Encyclopedia 
Movie Dotobose 

axl0td Engish Dlctionory 
Oxl0td Texlbook ol Mediei'le 
McGraw HI Encyclopedia 
Whole Earth catalog 
Guiness Disc a Wofid Records 
US Patent Database 

U.S. History on CD-ROM 
Essential reference over 30.COJ pages covering 
the full spectrum of U.S. History from 160'.J to 1990 S395 

Pioneer 6 disc Minichanger 
DRM·600 CD·ROM Drive givesyouupto 6 
CD-ROM discs on-line for over 3 Gigabytes S 1395 

MORE! Over 200 different titles and drives 
in-stock for the PC and Mac 

Free SUbseription to CD-ROM Encf Use- ..,,,;m every order! 
Money back guarantee Free tech support 

Call • special drive/ title combo's 
Coll • FREE on·line CD·ROM access! 

~ ~j~~~~~~ 
Bureau of 

Electronic Publishing, Inc. 
Dept. Q . 141 New Rood. Parsippany, NJ 07054 

Fax # 20Hl08·2676 

Call: l-800-828-4766ordelsonly 
(201) 808-2700 information 
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If you are going to make any software 
package support your business schedul­
ing , you first must determine your appli­
cable requirements. You have to write 
down what each employee needs , what 
the business needs , and what the law re­
quires . If you're using a computer, you 
must have a way for the computer to con­
sider all this information . Thus, you or 
someone who works for you has to type 

Once you 
have all your employee 

information in one 
place, you can learn 

new things about 
your business. 

this information into the computer. 
In addition, the software package has 

to be able to support the vagaries of the 
employees and other requirements . If an 
employee tells you that he or she needs to 
be off on alternate Tuesdays for a visit to 
a sick uncle , you need to be able to handle 
that. You also must make sure that your 
employees can go on vacation , and that 
the package can handle other foreseeable 
business interruptions , such as holidays. 

Likewise , you need to be able to define 
skill categories and shift preferences . If 
the state requires you to have at least one 
qualified person on the premises to sell 
alcoholic beverages , or if you need to 
have a bonded employee available to 
make deposits of cash receipts , you must 
have a way to flag these employees, as 
well as to tell the software that these obli­
gations must be met. 

Most businesses have special require­
ments such as these. An insurance com­
pany may need to have a casualty under· 
writer on hand at all times, for example, 
or a hospital may need to keep an emer­
gency room nurse on call. A package that 
will schedule your employees must be 
able to handle all these factors . 

Helping You Plan 
Although Who Works When and Sched­
ule Master will do.a lot to help you figure 
out when your employees will be work­
ing , there 's still manual work to do. Your 
employees have to determine their pref-

erences, and you have to determine the 
requirements for your business and for 
meeting its external obligations. In addi­
tion , you have to define shifts , classes of 
employees , standard work hours , vaca­
tion and holiday periods , and overtime 
requirements. 

Once you have collected or developed 
this information, it must be entered into 
the software ' s data storage so that it can 
be used to prepare the scheduling. Be 
sure you have developed a consistent 
method of collecting the information you 
need , because this data needs to match 
the information that the software expects 
as closely as possible . 

Both packages help you with this job . 
Schedule Master includes a large supply 
of employee entry sheets. Each form has 
a place for the employee's personal and 
preference information, as well as a 
place to enter business-related data such 
as skill level , classification and status , 
and wages . Who Works When includes 
samples of similar sheets that can be pho­
tocopied for the same purpose , but they 
seem intended for management to fill out 
rather than the employees. 

Despite the work it will save you , no 
scheduling package will help you much if 
it ' s not flexible enough to handle real­
world requirements. Both packages let 
you change work assignments after they 
have been scheduled in order to meet em· 
ployee needs that aren ' t definable by 
standard rules . You might , for example , 
define a minimum shift duration as 6 
hours , and then manually change the 
schedule to give employees some extra 
time off for personal needs or to reward 
them for extra effort. 

Reports 
As you can imagine , all this employee 
and work information can be a gold 
mine . Once you have all your employee 
information in one place , you can learn 
new things about your business . You can, 
for example , decide if a particular time 
period is profitable , because you will be 
able to determine the receipts for that pe· 
riod and compare that figure against the 
cost of sales for the same period . Since 
you now will know your staff costs , find· 
ing out the other parts of the equation is 
fairly easy. 

Of course, the primary goal of these 
packages is to produce a work schedule. 
Both packages do this , although each ap· 
proaches the job differently . Who Works 
When prints out the weekly schedule for 
each employee and lists the work times 
for each day. Schedule Master prints out 
a daily schedule or a weekly schedule 

continued 



Announcing a First in Data Acquisition Software. 
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Throughput and Ease of Use. 
Without Compromise. 

Data Acquisition 
• Selection of channel, gain, clock source, clock 

rate, and trigger for analog input operations 

• Selection of DAG, clock source. clock rate. and 
trigger for analog output operations 

• Errorless data transfers to/from hard disk or 
memory at speeds up to 250kHz 

• Digital l/D and counter/timer operations 

• Supports DT2831 , DT2821. DT2801 and 
DT2901 series boards 

Signal Processing with 
STATPACK™ Module 
• FFT; inverse FFT; auto spectrum; cross 

spectrum; power, spectral analysis, transfer 

function; Hamming, Hanning. or Blackman 
windowing 

• Bessel. Butterworth, or Chebyshev filters; low­
pass. high -pass, bandpass, bandstop, or 
allpass; even order (second to tenth) ; arbitrary 
configurations 

• Arithmetic operations; logical AND, OR; loga­
rithmic, trigonometric functions ; squares and 
square roots; bit mask; scaling; signal generation 

Display 
• Display data at maximum resolution of 

graphics adapter 

• Display data during acquisition 

• Display files up to 100 windows 

• Browse large files rapidly 

At last, no more software trade-offs! GLOBAL LAB™ provides fast 
and easy-to-use mouse/menu control of data acquisition and signal processing 
functions, while fully supporting the industry's fastest throughput rates. 

So, if you're looking for software that will fully support Data 
Translation, IBM PC and PS/2 Series I/O boards, look to GLOBAL LAB. It's 
the only software that won't compromise your position. 

Call (508) 481-3700 
In Canada, (800) 268-0427 

• Select, label, and scale display 

• Display titles. grid lines, move axes 

• Perform statistical analysis 

• Import/export data files from/to other 
industry-standard software packages 

DA1:4 TRANSLATION® 
World Headquarters: Data Translation, Inc., 100 Locke Drive, Marlboro, MA 01752-1192 USA, (508) 481-3700, Fax 1508) 481-8620, Tix 951646 
United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham. Berkshire RGll 2QJ, U.K., 1734) 793838, Fax 17 34) 776670, Tix 94011914 
West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bietigheim·Bissengen. West Germany 7142-54025, Fax 7142·64042 
International Sales Offices: Australia (2) 662·4255; Belgium (2) 466·8199 ; Canada (416) 625·1907 ; China Ill 868-721 x4017; Denmark 42 27 4511; Fin land 101 3511800; France(!) 69077802; Greece Ill 361-4300; 
Hong Kong 151448963; India 122) 23·1040; Israel 52-545685; Italy 12182470.1; Japan 13) 502·5550, 13) 5379·1971, 13) 355·llll; Korea 121718·9521; Netherlands 170) 399·6360; New Zealand 164) 9-545313 ; Norway 121 
5312 50; Portugal II) 545313; Singapore 7797621; South Africa (12) 803·7680; Spain Ill 555·8112 ; Sweden 1817617820; Switzerland (l) 723·1410; Taiwan 12) 3039836 

GLOBAL LAB and STATPACK are trademarks and Data Translation is a registered trademark of Data Translation, Inc. All other trademarks and registered trademarks are the property of their respective holders. 
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The all new SOL US™ 
Personal Control Computer ™ 
lets you monitor and datalog 
just about any condition in 
the real world. Then , based 
on these monitored condi­
tions, SOL US lets you 
control a wide variety of 
electrical devices. 

SOL US makes it possible 
for any PC user to create 
powerful monitor and con­
trol applications. Quickly. 
Easily. Inexpensively. And 
with no prior programming 
experience. 

SOL US comes with a 30-day 
satisfaction guarantee . 

Call toll free now: 

800-247-5712 

Discover SOL US today. 
Aild control the world 
around you! 
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36 digiiaUanalog input!outplll 
channels are compatible wich 
standard sensors and owpui 
devices. SOLUS can be located 
on site, or remotely via modem. 

Solos Systems, Inc. 
4000 Kruse \Y/ay Place, 2 · 285 
Lake Oswego , OR 97035 U.S.A. 
Phone:503·635·3966 
Fax: 503·635·3004 

~ 1989 Solus Systems, Inc. SOLUS,. and 
Personal Control Computer"' are trademarks of 
Solus Systems. Inc. 
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DOWN TO BUSINESS 

ITEMS DISCUSSED 

Schedule Master 2.01 
35 employees ......... ... . .. .... $595 
300 employees .. ... ... ... .... $1995 

Schedule Master Corp. 
P.O. Box 920063 
Norcross , GA 30092 
(404) 662-0781 
Inquiry 1102. 

Who Works When 1.1 ......... $479 
Newport Systems 
P.O. Box 3705 
Bellevue, WA 98009 
(206) 451-0537 
Inquiry 1103. 

and indicates employee work times with 
bars that resemble those on a Gantt chart. 
The actual beginning and ending times 
are printed along with the time lines , giv­
ing you a complete view of the schedule 
at a glance. Who Works When provides 
the actual hours scheduled and also indi­
cates when you are understaffed and by 
how much. 

Despite the fact that these packages do 
nearly the same thing, they seem to be 
aimed at different types of business. 
Schedule Master, for example , seems to 
be oriented to the grocery and retail 
world , while Who Works When is aimed 
more at hotels and hospitals . You can 
probably use either package with just 
about any kind of business , although 
Who Works When will handle schedul­
ing for a larger organization than Sched­
ule Master, which has a limit of 300 
employees . 

Either package will work with most 
small and medium-size businesses , even 
those with complex scheduling require­
ments . You will still have to do some 
manual work, but the whole process can 
help you manage your business because it 
will force you to look at your staffing 
more carefully. It may even make your 
employees happier, simply because their 
time will be scheduled consistently and 
more efficiently. • 

Wayne Rash Jr. is a contributing editor 
for BYTE and a member of the profession­
al staff of American Management Sys­
tems , Inc. (Arlington , VA). He consults 
with the federal government on micro­
computers and communications. You can 
contact him on BIX as "waynerash, " or 
in the to. wayne conference. 

Your questions and comments are wel­
come. Write to : Editor , BYTE, One 
Phoenix Mill Lane, Peterborough , NH 
03458. 



""Zortech C++ is one of the best MS-DOS 
products I've had the luck to use. I can 

highly recommend Zortech V2.0'' 
Scott Robert Ladd - Dr. Dobbs Journal - January 1 990 

NEW! AT&T Zortech is first again Zortech C+ + V2.0 debugger you will PRICES 
C++ V2.0 with the release of its makes it really easy never want to ~o C + + Compiler $199.95 
SPECIF/CATION newC++ V2.0 for you to move code back to any ot er. C + + Debugger $149.95 

Developer's Edition over from most other C++ Tools $149.95 

NEW! MS Librory Source $149.95 

WINDOWS featurint the AT&T leading C compilers. The Developer's Save S200-Get the 

COMPATIBILITY C++ V .0 Edition also includes Developer's Edition for 
specification. Zortech C + + V2.0 a99% ANSI only S450 (includes all the 

NEW! C++ Developer's Edition compatible C above items). 

New V2.0 features OS/2 Compiler SCA LL 
SOURCE LEVEL comes with a great compiler, seamless C+ + Video S499.95 
DEBUGGER like Multiple new environment that LIM/EMS sut;port, 

Inheritance and Type letd;ou edit, compile C + + Grap ics Shell, USA: Zortech Inc. 
NEW! Safe Linkage make an debug with ease. TSR functions, C + + 1165 Mossachusetts Ave. 

EXPANDED this the most Tools, ?_ttimizer, 
AR LINGTON MA02174 

C++ TOOLS Voice: 617-646-6703 
advanced compiler Zortech present SAAIC A style user Fax: 617-643-7969 

NEW! OS/2 available today. another 'World's interface, and full 
COMPILER First" with its new standard library EUROPE: Zortect Ltd. 

You get 1500 pages C + + Source Level source code. l 06-1 08 Powis Street 
UPGRADE LONDON SE l 8 6LU of clear, high Debu96er for Voice: 44- 1-316-7777 
NEW! EASIER quality, professional MS-D S. Once Please call for our Fax: 44- 1 -31 6-4138 

PORTABILITY documentation. you've used our color brochure. 
FROM MSC 

HOTLINE 1-800-848-8408 
Circle 340 on Reader Service Card 



SLIMLINE A T650 

NEW A. T. MODELS 
Model List Price 
AT250 $ 339.00 
AT450 $ 469.00 
AT600 $ 689 .00 
AT650 $ 599.00 
AT800 $ 879.00 
AT1200 $1179.00 
AT1600 $1479.00 
AT2300 $1979.00 

UPRIGHT AT 800-

Ask About Our Novell Approved 

MONITOR BOARDS 

ON-LINE UPS MODELS 
tOOOVA To 5000VA 

Sinewave Output 
220 Volt Models for International use Available 
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~ 
PARA SYSTEMS, INC. 

145 5 LeMay Drive '-""" Telephone: 
Carrollton. TX 75007 (214) 446- 73 63 

FAX: (21 4) 446-9011 TELEX: 140275 OMEGA 

1 ·800·238·7272 



• 
Apple can regain its 
prominence if it tackles 
problems with both 
the low and high ends 
of its product line 

S 
o far it ' s been a tough year for 
Apple Computer . Yet another re­
organization , this time in the 
company's upper echelons , ush­

ered in calendar year 1990. Nor were the 
lower levels spared: Layoffs sent many 
longtime Apple workers to the unem­
ployment line. A lot of analysts , colum­
nists , pundits , and just plain folk have 
suggested that 1990 is the watershed year 
for Apple . Well, it ' s not my style to "sug­
gest" anything . I pretty much bull ahead 
where other people fear to tread , so let 
me make my predictions about Apple for 
this year and next . 

Crystal Ball Time 
Prediction number 1: This year is the 
most important year for Apple since the 
debacle known as 1985 . If Apple can ' t 
get costs under control and build cheaper 
computers that fit the real business mar­
ket out there (not the imaginary Depart­
ment of Defense budget-style industry 
dreamed up by the marketing depart­
ment) , it will fail. 

Apple must spend its money where it 
will do the most good: real customer ser­
vice (beefed-up training and implemen­
tation assistance in each Apple opera­
tional region) and real customer support 
(toll-free telephone hotlines as a starter). 
These are services that other computer 
companies managed to offer without go­
ing broke years ago. Apple has to follow 
suit. 

Prediction number 2 : Apple will an­
nounce the Macintosh Classic (often 
called the CheapMac). With its two big-

ILLUSTR ATION : PETER GORSKI © 1990 
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RISING FROM 
THE ASHES 

gest top-brass detractors (Allan Loren 
and Jean-Louis Gassee) now gone , now­
reigning chief operations officer Michael 
Spindler will ram it through the Fremont 
factory before the year is up. 

It wil l list for less than $1000 and cost 
much less than that to make , allowing 
Apple to still make a good buck. It will 
use a 16-MHz 68000 CPU (Apple hasn 't 
stockpiled 5 million of these suckers for 
nothing), and it will come with at least 2 
megabytes of RAM (so that System 7.0 
will run) , a built-in 20-MB hard disk 
drive , and a 1.44-MB FDHD drive . The 
design will emphasize modular con­
struction and the current 9-inch , 512- by 
348-pixel monochrome monitor that the 
Mac Plus , SE, and SE/30 use . 

Prediction number 3: Apple will lower 
its price line across the board to fit every­
thing in under its most expensive ma­
chine , the Ilfx, which was announced in 
March. The company has to compete bet­
ter with Unix workstation vendors , who 

have taken the high ground from them. 
The Ilfx is a nice machine-unless it has 
to compete pricewise with SPARCSta­
tions , IBM RISC System/ 6000s , and 
NeXT Computers. Then it comes up way 
too short for the money. 

Prediction number 4: Apple will rise 
from the ashes of slowing sales in 1989 
and 1990 and the draconian measures 
needed to make it profitable again . Next 
year will be one of rising Apple expecta­
tions and profit margins , as Spindler gets 
control of things and brings some com­
mon sense to the company. 

Expect to see more Apple CPUs in 
1991 that further broaden the product 
line, improve the Mac 's price/perfor­
mance ratio , and help remove Apple 's 
worst problem, the " not invented here" 
syndrome. Among these new CPUs will 
be several new Macintosh Portables , in­
cluding models that are actually portable 
and affordable. 

continued 
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ITEMS DISCUSSED 

Boomerang 2.0 .. .... .. . ... .. .... . $30 
Zeta Soft 
2425B Channing Way, Suite 492 
Berkeley, CA 94704 
Inquiry 981. 

Master Juggler 1.5 .. .. ... . ... $89. 95 
ALSoft , Inc. 
P.O. Box 927 
Spring, TX 77383 
(713) 353-4090 
Inquiry 982. 

Prediction number 5: Apple will re­
lease 68040- and RISC-based Macs in 
1991. While Apple won ' t be able to keep 
pace with Sun 's latest SPARC implemen­
tations or even IBM 's RISC monsters , it 
will make an effort to remain competi­
tive, especially by off-loading work that 
burdened the CPU onto application-spe­
cific !Cs and custom processing chips. 
Also , Apple will ship its first computer 
designed as a multiuser system from the 
ground up , something I call the Mac 
MultiTower. It will run both multiuser 
A/UX Unix and a multiuser, preemptive 
multitasking version of the Mac OS with 
a zippy new Finder. 

Prediction number 6: Even if I am 
wrong about all the specifics involved 
with my Apple "phoenix" scenario, I 
had better be right about the generalities 
it involves . If not , then Apple's survival , 
even as a niche computer company , is 
anything but certain. 

Workstations Galore 
Workstations are the single most interest­
ing segment of the microcomputer mar­
ket. Except for laptops , workstations are 
the fastest-growing portion of a market 
that has flattened overall sales in the past 
two years . 

The serious workstation vendors­
Sun, Hewlett-Packard, Apollo , NeXT, 
Tektronix, DEC, and now IBM-have 
figured out that higher-powered Unix­
based personal computers networked to­
gether with Ethernet and Network File 
System (NFS) and running graphical 
user interfaces (GUis) like the X Win­
dow System, Motif, and Open Look are 
where computing is heading. 

The hot stuff in computing is worksta­
tion technology. More CPU power is 
now on your desktop . A local disk drive 
provides storage for some of your data, as 
well as backup capabilities , but most of 
your files and all your applications are 
stored elsewhere on a networked file 
server managed by the network. If you 
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need more CPU power than your desktop 
machine can provide , the networked 
workstation system can tap the power of a 
CPU server that ' s been optimized for 
your specific needs. 

Sun makes such systems, and , in fact , 
it is the leading vendor. But the worksta­
tion revolution is not of Sun ' s making 
alone . The fact is that you can build a hy­
brid networked system of workstations 
from several major vendors that will 
work as if they were all from one com­
pany. Although the reasons are simple , 
they bear repeating. 

One, the primary operating system for 
any workstation network is System V 
Unix with Berkeley 4.3 extensions or 
some higher-performance variants (e .g . , 
Carnegie Mellon University ' s Mach) . 
Unix has been around forever , has been 
significantly enhanced over time , and 
has a large , vocal group of supporters . 

Two, the glue for sharing files is Sun ' s 
freely available NFS. More than 78 ven­
dor-specific implementations now exist. 

Three , all the networking transport 
basics are provided by the tried-and-true 
Ethernet-compatible TCP/IP protocols . 
TCP/IP , like NFS, is freely available and 
has become an industry standard . 

And four , a GUI that will work across 
all the workstations you have plugged 
into this network has been around for a 
few years in the form of MIT 's X Win­
dow System, which is also freely avail­
able . This gives application program­
mers a standard interface to write for and 
makes your desktop look the same no 
matter what workstation you ' re on. 

Apple has to become a major worksta­
tion vendor if it expects to survive. It 
should extend its Mac GUI into a version 
for A/UX and other non-Apple Unix im­
plementations and peddle it as an X Win­
dow System-compatible alternative to 
Motif and Open Look. That extended 
Mac GUI should include the cross-plat­
form development tools that program­
mers will need. Perhaps Apple should 
also license NextStep as part of this new 
workstation strategy (I'm not kidding). 

Within five years , virtually all the 
computers that we place on our desks 
will be plugged into a network of some 
kind ; in larger businesses , universities, 
and other institutions , these will be 
workstation networks . IBM's recent an­
nouncement of its RISC System/6000 
line of RISC-based workstations points 
this out more than any other activity by a 
vendor in the past year. When IBM , a 
company that derives most of its revenues 
from large computers (mainframes , 
minicomputers , and its proprietary net­
works) , says that Unix workstations are 

very important , it ' s time to listen. Apple 
should be listening, too. 

Tip of the Month 
MasterJuggler is one of my favorite util­
ities . A Suitcase II competitor , it lets you 
load as many fonts and desk accessories 
as you want without hacking away at your 
System file . Although its importance 
once System 7. 0 is out is unclear (System 
7 .0 promises to rationalize DAs and fonts 
in a way that may make MasterJuggler 
unnecessary) , its capabilities with the 
current Mac OS make it part of my daily 
Mac environment. 

If you use MasterJuggler and have a 
Mac Ilci , you 've probably run into some 
intermittent memory problems when 
using Master Juggler 1.5 (the latest major 
release). This seems to be related to the 
Ilci ' s ROMs, System 6.0.4, and the way 
that Master Juggler gets loaded into mem­
ory. According to ALSoft , MasterJug­
gler ' s creator , these problems can result 
in Master Juggler not loading , an applica­
tion crashing each time you use it, or ab­
errant behavior with different applica­
tions launched under MultiFinder. 

I've run into a number of niggling lit­
tle problems that mostly relate to not be­
ing able to load MasterJuggler at System 
start-up. I've also run into a conflict 
with the useful Boomerang shareware 
cdev . Boomerang adds some additional 
file management commands to Standard 
File dialog , making life with lots of files 
and applications. much easier. Unfortu­
nately , I can ' t run MasterJuggler 1.5 and 
Boomerang 2.0B9 at the same time. 

I've given up using Boomerang for 
now because of these problems , since I 
need MasterJuggler more than I need 
Boomerang. When a new version of Boo­
merang comes out, I'll install it and see 
if that fixes this conflict. As to Master­
Juggler and its intermittent problems 
with the Ilci , I suspect that ALSoft will 
eventually pin down the conflict and 
issue an update to version 1. 5. With Mas­
ter Juggler ' s sound- and FKEY-handling 
capabilities , I ' ll likely remain a loyal 
MasterJugglerist , even after System 7 .0 
has obviated the need for its font- and 
DA-handling features. • 

Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago. He is also a contributing editor 
for BYTE. He can be reached on BIX as 
"decrabb ." 

Your questions and comments are wel­
come . Write to: Editor , BYTE, One 
Phoenix Mill Lane, Peterborough , NH 
03458. 



Double your work space. 
Triple your real power. 

Access 100% of your memory. 
If you are now using a 286 based system, what 

ALL CHARGECARD™ will do for you is nothing short of 
marvelous. 

Instead of spending thousands of dollars on new 386 
equipment, you can upgrade with ALL CHARGECARD™ from as 
little as $299. 

You won't have to disable system board memory to 
multitask Windows ™ or DESQview TM under EMS 4.0 ! Plus 
you'll be able to move memory resident programs, like any_ 
network shell , and Files, Buffers, Lastdrive and Device Drivers, 
out of your conventional DOS space, above 640K. 

You'll be able to load those monster spread-sheets and 
switch instantly between applications without sacrificing speed 
or the use of your network. In fact, you'll even outperform a 
386 of the same clock speed on some of your DOS programs ! 

ALL CHARGECARD™ is not a here today obsolete 
tomorrow idea. It's one in a line of memory management 
upgrades which have been designed to boost performance 
and productivity in all your present computers. These 
include: ALL CARD™ at $395 for the 
PC and XT, and ALL CHARGE 386™ at 
$99 for 80386, 386SX and 80486 
based systems. 

CALL ALL COMPUTERS TODAY FOR 
MORE DETAILS AND THE NAME 
OF YOUR LOCAL DEALER. 

1-800- MAP IT ALL 
1- 800 - 627 - 4825 

Available at IBM Authorized dealers. 
Businessland. selected Computerlands and 
other fine computer outlets. Also, nationally 
distributed through Ingram 
Micro D. 

Certified by lotus. Ashton-Tate. Novell. Banyan, 3Com. IBM. 
CBIS. TOPS. 10Net and many others. All brand names and 
product names are trademarks or registered trademar s of their 
respective companies. 

See us at 
Spring COMDEX 
Booth #1438G 

"ALL CHARGECARD gives AT systems 
386 power ... " - PC WEEK 

"ALL CHARGECARD squeezes 
the last ounce of RAM out of your 
2 86 ... II - PCMAGAZINE 

"The biggest shock of all? ALL 
CHARGECARD actually works as 
claimed ... a must buy ... " 

-PC WORLD 

lijQAHlll 

~ 

WINNER-Add In 
Boards 

Upgrade 
Product 
of the 
Year 

COMPUTERS INC. 
All you'll ever need for memory management and upgrade technology 
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This is the titne 

Adobe Systems ... NCP 
~Streamline Windows 1.0- Converts your 

bitmapped images to PostScript format. 

Imports T IFF, PNT, and PCX formats. 

Exports to EPS, illustrator, Corel Draw 
and Micrografx Designer. ... .. . .. . S229. 

o 31/2 11 format available from us. Specify 
when ordering. 
l!l package includes both 51/4 11 and 3112 11 

disks. 
IE! 31/2 11 format available from manufacturer 
by request. Call us for details. 
CP- copy-protected; NCP-not copy-protected. 

The four-digit number next to each product 
is the product 's ITEM NUMBER. Please refer 
to this number when ordering. Thank you. 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 

~--....., --

/ Prinl(oche 
- n .. ~,-_~.:_"'-*"' 

Laser Tools .. . NCP 

~PrintCache 2.2-Get back to work FAST 

w hile your printer flies ! Not only is Print­

Cache the fastest buffer available, it saves so 
much time critics call it 11the best;' 

(PC Magazine, 4190) . . . . . . . . S99. 

Adobe Systems .. . NCP 
6591 l!ll llustrator Windows 1.0. . $279. 
6590 l!lStreaml ine Windows 1.0 . 229. 

Aldus .. . NCP 
1332 o PageMaker 3.0 . 499. 

Alpha Software ... NCP 
5104 l!lAlpha Four 1.1 . 319. 
4103 l!lAlpha Works 2.0 . 89. 

Application Techniques NCP 
1214 l!JPizazz Plus 2.0. 69 . 

Ashton-Tate .. . NCP 
4450 OdBASE IV 1.0 . . . . . . . . . . . . 499. 

Autodesk .. . NCP 
4519 o Autosketch 2.0 . 95. 
6119 OAutosketch Animator 1.0 . . 245. 

Avery ... NCP 
6006 l!JLabel Pro 1.0 . 49 . 

Bitstream . . . NCP 
l!lCollections: Newsletters, Flyers, Books 
& Manuals, Reports and Proposals, 
Presentations or Spreadsheets each 159. 
l!lFontware . . . . each 99. 

Delrina Technology ... NCP 
~Perform 2.1- New Version! Includes many 

new features. S30 rebate inside brings your 
net costto just S 129! . . . . . . . . . . . . . S 159. 

Bloc Publishing NCP 
6546 l!lDisk Vision 1.1 . 45 . 
1447 o FormTool 2.01 .... . .. .... . . . 55 . 
6245 l!JPopDropPLUS 1.0. 59 . 
6012 l!lPrint Rite 1.3 . . . . . . . . . . 59 . 

Borland International .. . NCP 
4330 !BITurbo C Professional Pack 1.0 . 175. 
4332 !BITurbo Pascal Professional Pack 1.0. 175. 
6242 l!lOuattro Pro 1.0 . 325. 
1514 l!J Paradox 3.0 . 469. 

Brightbill-Roberts .. . NCP 
5408 o Hyperpad 1.0 . 85 . 

Broderbund ... CP 
1434 ONew Print Shop (NCP) . 39. 
1433 l!lMemory Mate 3.01 (NCP) 45. 

Button Ware .. . NCP 
6419 l!lPC-File 5.0. 75. 

Caere .. . NCP 
6004 l!lOmnipage 386 2.1 599. 

Central Point .. . NCP 
5039 l!JPC Tools Deluxe 6.0. . . . . . . . . 89 . 
5038 o Copy II PC 5.0. 27. 

4387 

6575 

5506 

2908 
5611 

4798 

4325 

5829 

5876 

5494 
6879 
6880 

2762 
3950 

5810 

6188 
2233 

2228 
4479 

2265 

4880 
5825 

2324 

2323 

6187 
6599 

Chrones Software .. . NCP 
l!lWho• What• When 1.09 . $119. 
Concentric Data Systems .. . NCP 
l!JR & R Relational Report Writer 38 109. 
Corel Systems . . . NCP 
OCorelDRAWI 1.2 . 329. 

NCP 
119. 
129. 

Crosstalk Communications 
o Crosstalk XVI 3.7 . 
o Crosstalk for Windows 1.0 . 
Data Storm .. . NCP 
l!lPROCOMM PLUS 1.1 . 52 . 
Delrina Technology .. . NCP 
l!lPerFORM 2.1 ($30 rebate !) .... 159. 
Delta Technology .. . NCP 
l!lDirect Access 5.0. . 52. 
Digital Composition Systems .. . NCP 
l!ldb Publisher Report Maker 2.0 185. 
Dow Jones .. . NCP 
l!lNews/Retrieval Membership Pkg . 24. 
!Bl Market Analyzer 2.01 . 225. 
IE!Market Analyzer Plus 2.0 . . 325. 
5th Generation .. . NCP 
o Mace Utili ties 1990. 
l!lFastback Plus 2.1 
FormWorx .. . NCP 
D FormWorx with Fil l & File 2.5 . 
Fox Software ... NCP 
!BJ FoxPro 1.0. 
IE! Foxbase Plus 2.1 . 
Funk Software .. . NCP 
OSideways :i .21 . 
DAllways 1.2 
Generic Software . . . NCP 

89. 
109. 

85 . 

489. 
199. 

42 . 
115. 

!BIGeneric CADD Level 3 1.1.3 . 225. 
Great American Software ... NCP 
OOne Write Plus .Accounting Sys. 2.06179. 
l!lMoney Matters 1.0 . 55. 
Harvard Associates .. . NCP 
!BIPC Logo 3.0 .. 59. 
Hilgraeve .. . NCP 
l!JHyper.ACCESS/5 1.0 (DOS & 0$12) 115. 
IBM .. . NCP 
l!JStoryboard Plus 2.0. 239. 
OCurrent 1.0 . . . . . . . . . . . . . 239. 

Corel Systems ... NCP 
OCorelDRAW! 1.2- The world's finest PC 

illustration software now comes w ith even 

more value: CorelTRACE, over 100 type-

faces, over 300 clip-art images, a Pantone 
license- all bundled in for free . . . .. · S329. 

~ =.. ...=.. ...=.. - ::. = = ...=..= = - ::. @=~ - ._ -- ..........----.- -- -- .-.-~ - _ __..........._._ -
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=for planting seeds 
Individual Software NCP 

2408 OPr~r DOS 4A . 
6222 (!]Resume Maker 1.0 . 

lntUit ... NCP 
2426 (!]_~en 3.Q,__ . . 

LaserTools . . . NCP 
6882 (!]Pri?i!Cache 2.2 

Lord ublishing . . . NCP 
5191 -(!]Ronstadt's Financials 1.02 . 

Le>tua.__NCP 
5417 01 -2-3 3.0 . 
5653 01~.2 . 
5134 (!]Magellan 2.0 . 
4131 (!]Agenda 1.o . . . ..... .... . 
2660 OEia.IJ_ce Plus 3.01 

MECA ... NCP 
2798 o MaTiaging Your Money 6.0 . 
7002 (!]Home Lawyer 1.0 . 

MICfocom .. --:- NCP 
6234 O~opy Plus 5.2 (2 req.) . . . 

Mlcrografx .. . NCP 
6294 IBID~s 1.0 .. 

icro Lo ic . . . NCP 
2968 OTorna o 1 .8 . . .. . . .. . 
6787 [!]i nl.o.SeJect 1. 1 . . . . .. . . . . .. . . . 

Microlytics . .. NCP 
2731 0 Gere1 ! .o . . . . . . 

Microsoft ... NCP 

$27. 
29. 

39 . 

99. 

75. 

call 
call 
119. 
275. 
345. 

119. 
69 . 

115. 

289. 

55. 
55. 

45. 

2860 Ol earning DOS 2.0 . . . . . . . . . . . 35 . 
2899 OWim:!ows 286 2. 11 . 69 . 
2904 OWorks 2.0 . .. . . ... 99. 
2901 Cl~ . 209. 
6195 (!]Word for Windows . 329. 
2856 (!]Excel 2. 1 (req. 80286180386) . call 
6133 (!] E~r OS/2 1.0 . 339. 
5188 o QuickPascal 1.0 . . . . . . . . . . 55. 
2894 o QUICRBA51C 4.5. . . . . . . . . . . 69. 
2895 OOuickC 2.0 .... 69. 
2853 (!]C"eOmpiler 6.o . . . . 339. 

Multtsoft. . . NCP 
6805 OPC- wik Power Disk 1.0. 49. 
4925 --OPe- wi"k Power Pak 1.5 . . 79 . 

Nolo.E!less .. . NCP 
2982 OWillMaker 3.0 . . . . . . . . . . . . . 35 . 

Reference Sgf&ware ... NCP 
~Crammatik IV 1.0- Checks for granunar, style1 

usage1-pilli'ffiIDfon and spelling errors in one 
pass! Now-works·within WordPerfect 5.11 

Mier~& WQuL.5.0.; Professional Write 2.11 

~or~Star 5.51 XY Write ill & ~ S52. 

-

4928 
4929 

6358 

5902 
5900 

3126 
4328 
4384 

31 52 
3146 
6397 

6600 

6422 
3221 
3220 
4586 
6400 

Norton-Lambert ... NCP 
o Close-Up Customer 3.0 . $135. 
DClose-Up Support 3.0 . 165. 
Paperback Software NCP 
OVP-Planner 3D 1.0 . 155. 
PC Globe . . . NCP 
OPC Globe 3.0 . . . . . . . . . . . . . 39. 
OPC USA 1.0 . 39. 
Personics .. . NCP 
(!]SeeMORE 2.0 . . . . . . . . . . . . . 54 . 
(!] Look & Link 1. 1 59 . 
(!]Ultravision 2.0 . 79 . 
Peter Norton . . . NCP 
(!]Norton Commander 3.0. 99 . 
(!]Advanced Utilities 4.5 . . 99. 
(!]The Norton Backup 1.0 . 99. 
Precision Software . . . NCP 
(!]Superbase 4 for Windows . . . 449. 
Quarterdeck .. . NCP 
DORAM 1.0 . . . . . . . . . . . . . . . 49 . 
DExpanded Memory Mgr. 386 5.0 . 59 . 
ODESQView 2.26 . . . . . . . . . . .. 79 . 
DDESQView 386 1.1 ...... .. . 129. 
OManifest 1.0 . 39. 

Multisoft ... NCP 
DPC-Kwik Powe.r Pak 1.5- Tremendous perform­
ance improvement. Includes award-winning 
Super PC-Kwik1 RAM Disks1 Print Spoolers1 

Screen Accelerator (with Re View & screen 
blanking)1 & Keyboard Accelerator . .. S79. 

Reality Technologies . . . NCP 
6572 (!]WealthBuilder 1.01 . . 145. 

Reference Software . . . NCP 
4396 (!]Grammati k IV 1.0. 52 . 

Revolution Software . . . NCP 
4480 (!]VGA Dimmer 2.01 (screen saver) . 19. 

RightSoft . . . NCP 
4155 (!]RightWriter 3. 1. 54 . 

Samna ... NCP 
5799 (!]Ami Professional 1.0 . 309. 

Softlogic Solutions ... NCP 
3546 DDisk Optimizer 4.05 . . . . ' . ... .. 45. 

1-800/776-7777 
MMC PC Connection 730B 
•.. ,. .._. __ - 6 Mill Street 

Marlow, NH 03456 
SALES 603/446-7721 FAX 603/446-7791 

Microsoft ... NCP 
~Word for Windows-Combines the power 
of Word for the PC with ease of use and 
WYSfWYG accuracy of Microso& Windows. 
Integrate graphics and data from Windows 
apphcations into your documents . . . . S329. 

3542 OSoftware Carousel 3.01 55. 
Software Publishing ... NCP 

3499 D PFS:First Publisher 3.0 . 99. 
3478 OPFS:First Choice 3.02 . . . . . . . . 105. 
3496 (!]Professional Write 2.12 . 149. 
3493 OProfessional File 2.01 . 199. 
3482 o Harvard Graphics 2.13 . 339. 
6289 (!]Draw Partner 1.0 (for Harvard Graph.) 59. 

Symantec . . . NCP 
3412 (!]Grandview 1.0 . . . . . . . . . . 199. 
3425 OQ&A3.0 .. 229. 
3431 OTimeline 4.0 ...... 469. 

Systems Compatibility NCP 
6564 OSoftware Bridge 4. 1 . 79 . 

TIMESLIPS . . . NCP 
2987 OTimeslips 1113.4 ... . 169. 
6994 OPercentEdge 1.0 . . . 69 . 

Timeworks . .. NCP 
6253 (!]Publish-It! 1. 1 . . . . . . . . . . . . . 11 5. 

TOPS .. . NCP 
6675 OTOPS Network Bundle 3.0 . 159. 

MECA .. . NCP 
~Home Lawyer 1.0- Let Hyatt Legal Services 
help you through the legalese by using plain 
Enghsh. Contains 16 commonly used 
documents and guides you step-by-step 
through each one . ... . ........... . S69. 
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and checking out 

TOPS ... NCP 
ONetwork Bundle for DOS 3.0-Allows you to 

quickly and easily share files, electronic mail 
and printers between your Apple Macintosh, 
IBM PC and/or Sun Workstation. Now 
includes lnbox EMail software . . . . . $159. 

3720 Flashcard 2. 1 (Apple Talk network card; 
1 year warranty) . 155. 
Traveling Software .. . NCP 

4190 Battery Watch 2.0 (3 112" only) . 35. 
5179 @LapLink 1113.0 . ......... . 95. 

True BASIC .. . NCP 
3561 @True BASIC 2.1 . . ' . . . . - 52. 

Vericomp .. . NCP 
3765 @SoftBytes 2.0. 35. 
6771 @Memory Master 1.0 . 45. 

WordPerfect Corp. .. . NCP 
3799 @WordPerfect Library 2.0 . 75. 
3804 D WordPeriect 5.1 . 265. 
6685 @DrawPeriect 1.0. 279. 

WordStar International ... NCP 
2825 D WordStar Prof. 6.0 . 279. 
5000 D Upgrade to Version 6.0 . 89. 

Xerox ... NCP 
3812 D Ventura Publisher 2.0. 529. 

XTREE ... NCP 
6161 @XTreePro Gold 1.3 . 75. 

Micro Logic ... NCP 
~Info Select 1.1-The fastest most exciting new 
way to deal with notes, ideas, plans, con­
tacts, and all your RANDOM information. 
Easy yet powerful. Endless uses. $55. 

RECREATIONAL/EDUCATIONAL 

Broderbund .. . CP 
5701 DWhere!Time Carmen Sandiego? . $32. 
6295 @The Playroom . 32. 
5851 @SimCity. 33. 

Electronic Arts .. . NCP 
6436 IBJ Hunt for Red October . 20. 
4659 @Chessmaster 2100 (CP) . 35. 
5804 @Delu xe Paint II (Enhanced). 89. 

Microprose .. . CP 
4454 D F-19 Stealth Fighter .. 39 . 
5823 D Red Storm Rising. 39 . 

Microsoft .. . NCP 
2858 D Fl ight Simulator 4.0 . 39 . 

Parlor Software . .. CP 
3159 D Bridge Parlor 2.3 .. 49 . 

Sierra On-Line .. . CP 
6023 @Leisu re Suit Larry Ill . 39. 
6796 @Codename: Iceman . 39 . 
5106 @Space Quest Ill .. .... . . . . . .. 39. 

:,;.t,-

~ 
TIMESLIPS ... NCP 
DPerantE.dge 1.0-Calculate mortgage rates, 
present values, annuities, savings and loan 
balances1 and more. Fill in the blank interface 
completes the calculation once sufficient data 
is entered. '%p-up11 mode available .. S69. 

Spectrum Holobyte ... NCP 
5993 @Welltris . 22 . 

Stone & Assoc. ... NCP 
3435 @My Letters.Numbers, Words (2 to 6)22. 
3438 @Young Math (ages 5 to 8) . 22. 
3439 D2nd Math (ages 7 to 16) . 27. 

True BASIC, Inc. ... NCP 
IBIKemeny/Kurtz Math Series: 
10 titles. each 45. 

HARDWARE 
Manufacturer's standard limited 
warranty period for items shown is 
listed after each company name. 
Some products in their line may 
have different warranty periods. 

American Power .. . 2 years 
6812 200DL (stand-by power source) 155. 
6811 360SX (stand-by power source). 255. 

AST Research .. . 2 years 
1299 SixPakPlus 384k C/S/P . 187. 

Boca Research .. . 5 years 
1024 VGA- Affordable 16-bit non-interlaced 
graphics with 512K. Perfect solution for 
Windows, AutoCAD . . . . . . . . . . . $219. 
SuperVGA- (800 x 600) 16/8-bit ...... 135. 
VGA- (640x 480) 16/8-bit. .... .. .... 119. 

6795 SixPak 286 512k . 209. 
4107 RAMpage Plus 286 512k . 419 . 
4105 RAMpage Plus Micro Channel 512k 419 . 

Boca Research .. . 5 years 
7001 BOCARAMIAT PLUS (0-8 Meg ext) 135. 
7000 TophAT (16-bit backfill 512K to 640K, 

with OK) . 79 . 
6998 1/0 Board for AT . 59. 
6999 1/0 Board for Microchannel S/S/P . 109. 

Brother International .. . 1 year 
5787 HL-8e Laser Printer. 1799. 
5788 HL-8Ps Postscript Laser Printer . 2949. 

Compucable . . . 2 years 
1604 2-Position switch box . 25 . 

Cuesta ... 1 year 
1608 Datasaver 400 Watt (power backup) 429. 

Curtis . .. lifetime 
1694 Emerald SP-2 . . . . . . . . . . . . . . . 36. 
1707 Ruby SPF-2 (6 outlets) 55. 
1708 Ruby-Plus SPF-2 Plus . 65 . 

Datadesk . . . 3 years 
6901 Switchboard . ....... .. . . .. . 175. 

Diconix ... 1 year 
5655 150 Plus Printer (Parallel) . 359. 

Epson . .. 1 year 
W9 are an authorized Epson SeNice Center. 

1906 FX-850 (80 col .. 264 cps, 9 pin) . call 
1904 FX-1050 (136 col .. 264 cps, 9 pin). call 
5183 LQ-510 (80 col., 180 cps, 24 p in) . call 
1930 L0-850 (80 col .. 264 cps, 24 p in) . call 
6765 L0-1010 (136 col .. 180 cps, 24 p in) call 
1917 L0-1050 (136 col .. 264 cps, 24 pin) call 
4116 L0-2550 (136 col, 333 cps, 24 pin) call 
5184 LX-810 (80 col. , 180 cps, 9 p in) . call 
1052 Printer-to-I BM cable (6 feet). 15. 

5th Generation . . . 1 year 
3952 Logical Connection 512k. 449. 

Hayes .. . 2 years 
2307 Smartmodem 2400 .. 349. 
2308 Smartmodem 24008 (w!Smartcom II) 279. 

Hercules ... 2 years 
2318 Graphics Card Plus. 189. 

Hewlett-Packard ... 1 year 
6754 LaserJet Ill (wltoner) .. 1679. 
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Silicon salad days. 
(Or, how we mind our Peas & Culces.) 

Way up north in the fertile crescent of Marlow, NH 
. (pop. 562), we know how to dig down deep. 

Which is pretty difficult (even for our celebrated 
20 mole team) since the bedrock's just inches below the 
surface and the growing season's shorter than the day is 
long. But, with the winds of change blowing non-stop 
through the micro fields, you can't 
just scatter your seed any which way. 
You have to put down roots! We 
ought to know-we were the first 
company to sell peripherals and 
software exclusively for IBM personal 
computers. So when customers call 
us for product specs, prices, or 

technical assistance, they're dealing with a company that 
has its paws (and peas) planted firmly in the ground. 
A window-based system you can grow with. 
Up here in Marlow, our imagination isn't the only thing 
that's fertile. In fact, it's small potatoes compared to our 
PC Connection Mint Garden which comes complete with 
soil and seeds for growing a luscious crop of Spearmint, 
Peppermint and Lemon Balm right on your favorite 

window. Put a fresh sprig in your 
favorite beverage and we're sure it 
will add a delightful je ne sais quoi 
(which means that we have no idea 
what it will add-but it'll taste good). 
It's free to everyone who places an 
order of $500 or more between now 
and June 30. 

Grow your own in a PC Connection Mint Garden. 
Offer not available outside the Continental U.S. or 
to accounts on net terms. One per customer . 

.....-......_ ~ - - - - - .....-...._ - - ~ - @ - -
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what your PC needs. 

Intel ... 5 years 
Above Boards-FREE Ouarterdeck ORAM 
and Manifest with any Above Board or 
piggyback, now through December 31, 
1990! .. ...... see Intel listing for prices. 

6582 LaserJet llP (wltoner) . . . . 1039. 
6581 OeskJet Plus (w/ink cartridge). 719. 

Intel . .. 5 years 
6421 2400B MNP Internal Modem 199. 
2352 2400B Internal Modem 2 (for PS/2) 249. 
5119 2400 Baud External Modem . 179. 
6420 2400EX MN P Modem. . 229. 
2346 Inboard 386/PC w/1 Meg (wt1Tee Ami) 519. 
4266 Above Board Plus 512k . . 419. 
4267 Above Board Plus 1/0 512k . 449. 
5336 Above Board Plus 8 2 Meg . . . . 599. 
5342 Above Board Plus 8 1/0 2 Meg . 629. 
4272 Above Board 2 Plus 512k . 469. 
5396 Above Board MC 32 Ok . . . . 359. 
4275 Connection CoProcessor (w!Fax-it) . 529. 
4857 Visual Edge . . . 449. 

MATH COPROCESSORS 
2370 80287-8 (for 8 MHz 80286 CPU's) . 199. 
2369 80287-10 (for PS/2 Models 50 & 60) 229. 
4750 80387SX (for 80386SX CPU's) . ... 309. 
2371 80387 (for 16 MHz 80386 CPU's) . 349. 
2372 80387-20 (for 20 MHz 80386 CPU's)399. 

Kensington Microware .. . 1 year 
2587 Master Piece Plus Remote . 89 . 
2582 Master Piece Plus . . . 109. 
5697 Expert Mouse (Trackball for PS/2) . 115. 

Key tronic . .. 3 years 
4518 101 Plus Keyboard . 99. 

Kraft .. . 5 years 
5801 New Game Adapter (2 game ports). 27. 
5800 3 button Thunder Joystick. 29. 
5802 Trackball . 69 . 

Logitech .. . limited lifetime 
5464 Series 2 Mouse (C9 for PS/2's) . 69 . 
5151 HiREZ Mouse (C9) . 85 . 
6029 Trackman (Trackball) serial 85. bus 89. 
4297 ScanMan Plus (hand scanner) 185. 
6786 ScanMan w/Catchword 1.0 . . . 315. 

Micron Technology . .. 2 years 
6669 Intensify 2 Meg Expansion for HP 

LaserJet II (upgradeable to 4 Meg) . 329. 
6013 Be,ood Mem. Brd. for Mcx:lel 50 (512k) 359. 

Microsoft .. . lifetime 
2897 Mouse with Paintbrush . 109. 

2898 Mouse with Windows 286 2.1 . . . $139. 
MlcroSpeed .. . 1 year 

6007 PC-TRAC Trackball serial 75. bus 85. 
6010 FastTRAP30 Trackball serial 99. bus 109. 

Mouse Systems .. . lifetime 
5997 Trackball (1 yr. wrnty.) serial 75. bus 85. 
4306 PC Mouse II w/PC Paint+ ... . . . . . 89. 

NEC ... 2 years 
4799 Multisync 2A (VGA Monitor) ..... 499. 
5085 Multisync 30 Monitor .......... 689. 
6208 Multisync 40 Monitor. . ... . . . . . 1199. 

Orchid Technologies .. . 4 years 
4690 ProDesigner VGA (800 x 600) . . . . 249. 

PC Power & Cooling .. . 1 year 
REPLACEMENT POWER SUPPLIES 

3202 Turbo Cool 150 (25° - 40° cooler) 129. 
3200 Silencer 150 (84% noise reduction) 115. 

Pacific Data Products .. . 1 year 
6779 25 Cartridges in One! (for LJ II, /JP, 110) .275. 
6840 Memory upgrade for LaserJet 2P/lll 

1 Meg . .... 179. 2 Meg . .... 249. 
6833 Pacific Page (Postscript Cartridge for 

LaserJet /IP) . 379. 

Intel .. . 5 years 
Inboard 386/PC with Free Samna Ami-Gives 
you 80386 processing power, 1 Mb RAM, 
and Samna's powerful windows-based word 
processor (regularly at $129). 30 Day Money 
Back Guarantee. New low price .... . $519. 

Practical Peripherals .. . 5 years 
3101 1200 Baud Internal Modem 65. 
3100 1200 Baud External Modem (mini) . 77 . 
3103 2400 Baud Internal Modem 135. 
3102 2400 Baud External Modem .. 179. 
5286 2400 Baud Int. MNP Modem (Lev. 5) 175. 
5285 2400 Baud Ext. MNP Modem (Lev. 5) 209. 
4542 2400 Baud Internal Modem for PS/2 . 229. 

Safe Power Systems . .. 2 years 
4562 Safe 425W (standby power bkup) 329. 
6747 Safe 400S . 409. 

SOTA Technology .. . 2 years 
5111 SOTA 286i- 12 (12 MHz accelerator) 269. 

1-800/776-7777 
MMC PC Connection 730B 
,_._._,~ .. --.. 6 Mill Street 

Marlow, NH 03456 
SALES 603/446-7721 FAX 603/446-7791 

Intel ... 5 years 
Connection CoProcessor- Sendlreceive faxes at 
up to 9600 bps &om within many popular 
applications or transfer files with the 
2400 bps modem option. Includes &ee copy 
of FAX-it software. New low price .. $529. 

5402 SOTA 386i-16 (16 MHz accelerator) 389. 
Targus .. . lifetime 

7028 Notebook bag . 79 . 
4899 Nylon Laptop carrying case 55. 
4902 Leather Laptop carrying case . 139. 
6037 Premier leather carrying case . . 199. 

TheComplete PC .. . 2 years 
5598 TheComplete Half Pg. Scanner 400 189. 
5140 TheComplete Page Scanner . 549. 
5828 TheComplete Communicator ... 559. 
6797 TheComplete Fax Portable . . . . . . . 319. 

Toshiba .. . 1 year 
6432 T1CXXJSE Notebook Laptop (5. 9 lbs) . call 
4958 T1600 Laptop (12 MHz, 20 Meg) . 3249. 

Tripp Lite ... 2 years 
6199 Isobar 4-6 (4 outlets, 6 ft. cord) . 49 . 
6200 Isobar 6-6 (6 outlets, 6 ft. cord) . 59 . 
6019 LS 600 Line Stabil izer . 85 . 

Video 7 . . . 7 years 
5883 1024i VGA (includes 512k) 289. 
4931 VRAM VGA 512k . ..... . ... . .. 399. 

Intel . .. 5 years 
The newest modems from Intel prO\lide MNP/ 
Level 5 support for faste~ more reliable communi­
cations. Also operates in Hayes-compatible 
mode for standard communication tasks. 
2400EX MNP $229. 2400 Internal MNP $199. 
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So let's dig in! 
DRIVES 

IOMEGA .. . 1 year 
5116 Bernoull i II Single 44 Meg Internal $995. 
5117 Bernoull i II Dual 44 Meg External 1969. 
5113 44 Meg Cartridge Tripak (5 1/4") . .. 249. 
2499 PC2 Card (controller required) . . 169. 

Mountain Computer ... 1 year 
2917 40-60 Meg Internal Tape Drive. . . 379. 
5502 83-152M Ext. Tape Drive .... 799. 
5500 83-152M Int. Tape Drive . 629. 
5190 DC2000 Pre-formatted Cartridges ea. 35. 

Pacific Rim .. . 1 year 
5010 1.2 Meg External (for PS/2 's) . . 215. 
6602 1.44 External (for PCIXTIAT) . . 239. 

Plus Development .. . 2 years 
3106 Hardcard 40 Meg (28 ms). 599. 
6425 Hardcard 1140 Meg (19 ms) 599. 
6424 Hardcard 1180 Meg (19 ms) 699. 

Seagate .. . 1 year 
FREE PCT\!® Hard Drive Installation 
Tape with purchase of 20, 30 or 40 Meg 
Seagate drive for the IBM PC (not for 
AT). Beta or VHS. 

2285 20 Meg Internal Hard Drive ST225 
(w/controller and cables, 65 ms) . . 275. 

Datadesk .. . 3 years 
Switchboard-The first modulai; user configur­
able keyboard. Numeric keyboard1 cursor keys 
can all be moved around to suit lefties or 
righties. Same story with optional trackball1 

function kCYJ and macro key modules S 17 S. 

2286 

4554 
2287 

4951 
4670 
4326 

6360 

1676 

30 Meg Internal Hard Drive ST238 
(w/controller and cables, 65 ms) . 289. 
40 Meg Int. HD ST251-1 (28 ms) . 359. 
40 Meg Int. HD for PC ST251-1 
(w/controller and cables, 28 ms) . 419 . 
TEAC ... 1 year 
720k Drive (specify XT or AT, 3'12'') . 79 . 
1.44 Meg Drive for XT (3 112") . . 99. 
1 .44 Meg Drive for AT (includes Bastech 
software utilities, 3 112" copy prot.) . 119. 

MISCELLANEOUS 

Checkfree 
CheckFree . 
CompuServe 
CompuServe Information Service .. 

25. 

24. 

Cables . .. lifetime 
1019 Smartmodem-to-AT cable (10 feet) $15. 
5511 Right Angle Printer cable (6 feet) . 15. 
1050 Parallel Printer cable (15 feet) 19. 

DISKS 

Maxell ... lifetime 
2789 51/•" MD2-0360kDisks(Qty.10) .. 13. 
2790 51/•" MD2-HD 1.2Mb Disks (Qty. 10) . 19. 
2792 31/2

11 OS/DD 720k Diskettes (Qty. 10) . . 15. 
2793 31/2 11 OS/HD 1.44Mb Diskettes (Qty. 10) 29. 

Practical Peripherals . .. S years 
24005A MNP-Fully supports error-free MNP 
Level 5 data transmission1 giving you more 
confidence in your communications. Also 
supports Hayes compatible 2400 bps 
standard operation . . . . . . . . . . . . . . . S 209. 

Pacific Data Products .. . lifetime 
25 Canridges in Onet-172 fonts1 20 symbols 
sets1 13 type families1 & 11 sizes of type. An 
economical & versitale font solution for the 
Hewlett-Packard LaserJet Il1 !IP & !ID . S275. 
25 Canridges in One!-ror the LaserJet Ill 349. 

Sony .. . lifetime 
3291 51/•" DSIDD360k0isks(Qty.10). 12. 
3292 511•" OS/HD 12Mb Disks(Qty. 10) . . 19. 
3297 31/2 11 OS/DD 720k Diskettes (Qty. 10). 14. 
3298 31/2 11 OS/HD 1.44Mb Diskettes (Qty. 10) 29. 
6659 OD 2000 Tape Cartridge . 19. 
6712 OD 600A Tape Cartridge 27. 
6715 OD 6150 Tape Cartridge . 27. 

MEMORY 
6556 256k ORA Ms (100 nanosecond) . . . call 
3248 256k DRAMs (120 nanosecond). call 
4366 1 Meg x 9 SIM Ms (100 nanosecond) call 
5510 1 Meg x 9 SIM Ms (80 nanosecond) call 
5746 1 Meg Chips (80 nanosecond) .... call 

OUR POLICY 
e We accept VISA and MASTERCARD only. 
• No surcharge added for credit card orders. 
• Your card is not charged until we ship. 
• If we must sh ip a partial order, we never charge 

freight on the shipment(s) that complete the order (in 
the U.S.). 

• No sales tax. 
• All U.S. shipments insured; no additional charge. 
• APO/FPO orders shipped 1st Class Mail. 
• International orders U.S. $250 minimum. 
• Upon receipt and approval, personal and company 

checks clear the same day for immediate shipment 
of your order. 

• COO max. $1000. Cash, cashier's check, or money 
order. 

• 120 day limited warranty on all products.· 
• To order, call us Monday through Friday 9:00 AM to 

1 :00 AM, or Saturday 9:00 AM to 5:30 PM. You can 
call our business offices at 603/446-3383 Monday 
through Friday 9:00 AM to 5:30 PM. 

Targus .. . lifetime 
Choose flight (vertical) or briefcase (horizontal) 
style laptop carrying cases in either rugged 
11Zilicone'1 treated nylon or genuine leather. 
Nylon canying case . ................ SSS. 
Leather canying case . . . . . . . . . . . . . . . . 139, 

SHIPPING 
Note: Accounts on net terms pay actual shipping. 
Continental US: 

• For heavy hardware items such as printers, monitors, 
Bernoulli Boxes, etc. pay actual charges. Call for UPS 
2nd-Day & Next-Day-Air. 

• For all other items, add $3 per order to cover UPS 
Shipping. For such items, we automatically use UPS 
2nd-Day-Air at no extra charge ~ you are more than 2 
days from us by UPS ground. 

Hawaii : 
• For monitors, printers, Bernoulli Boxes, computers, 

hard drives, and power backups, actual UPS Blue 
charge will be added. For all other items, add $3 per 
order. 

Alaska and outside Continental US: 
• Call 603/446-7721 for information. 
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Instead of taking your frustrations out on 
your hardware and pulling your hair out, 
you can take a better approach to your 
software. 

Powerful UNIX tools for 
DOS and OS/2. 

MKS Prograrruning Platform is a 
comprehensive portfolio of tools and lan­
guages that free you from those agonizing 
details of prograrruning and software devel­
opment. By letting you focus on your end 
objective, you'll produce better code, easier 
and with less stress. 

It gives you virtually unrestricted 
access to the power and flexibility of 
UNIX, and full DOS or OS/2 capabilities. 

"MKS software is absolutely the best 
in its class. Don' t mix environments 
without it." 

Grover Righter, Director Hybrid Systems, 
Novell Netware Product Division 

MKS Prograrruning Platform 
includes MKS Toolkit with over 150 UNIX 
compatible commands, and a combined 
command interpretor/prograrruning 
language that allows you to create your 
own optimal environment. It also gives you 
MKS LEX & YACC, RCS (Revision 
Control System), and Make. 

The Prograrruning Platform runs on 
standard PC networks like Novell NetWare 

MKS Pro · g Platfonn 
Prevents Hair Lo~. 

and PC NFS, allowing you to use a PC as a 
UNIX workstation and off-load your mini 
or mainframe. 

"With this paclwge, you can become 
familiar with the UNIX environment on 
your microcomputer, with DOS only a 
keystroke away." 

Byte Magazine, Mcrt 1989 

What 's more, it tracks the POSIX 
standard, so you can meet specifications re­
quired by the US Federal Government 
without investing in new hardware. 

If you 're a UNIX expert, you ' II 
appreciate having a fully predictable 
environment on your PC. If you 're new to 
UNIX or POSIX, the MKS Prograrruning 
Platform eases the learning curve by 
allowing you to switch back to DOS or 
OS/2 at any time. 

Organizations, including, AT&T, 
Hewlett Packard, ITI, NCR, and the 
National Institute of Standards and 
Technology, already benefit from MKS 
software. They use elements of the Plat­
form to create a standard operating envi-

ronment, or as a UNIX/POSIX training 
tool. Universities use the Platform to enrich 
personal research computing environments 
and double the bandwidth of their PC 
teaching labs. 

Whatever your needs, you'll find 
MKS Programming Platform to be the most 
efficient, most productive, and friendliest 
way to cross the bridge between DOS or 
OS/2 and UNIX. 

So be kind to yourself, your hardware 
(and your hair) with a better approach to 
software from MKS! 

For more in formation, or to order, call : Australia 03-419-0300 Netherlands 020 14 24 63 
1-800-265-2797 lcontinental U.S. only) England 0364 53499 or Sweden 0762 704 60 ~ 
1-519-884-2251 (outside continental U.S. ) 0763 73455 West Germany 0551-792488 or 
1-519-884-8861 (FAX) France 01 47 95 01 07 0721 886 664 
~~~~~~~~~~~~-1~, 

MKS, MKS Make, MKS Toolki'I Kom Shell. MKS LEX & YACC and MKS ACS are trademarks of Mortice Kem Systems Inc. UNIX IS a trademark ot AT&T. 
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35 King Street North, Waterloo, Ontario N2J 2W9 
Full 30 day money back guarantee. 

Put The Power Of UNIX In Your PC. 



• 
What is it, 
how do you get it, 
and how good is it? 

F 
ree software: The concept bog­
gles the mind. In this money­
conscious day and age, can there 
really be anything free that's 

worth any more than what you pay for it? 
In the world of Unix, the answer is a 

resounding yes . Much of Unix culture is 
built around the concept of sharing 
ideas-think of the "group" permissions 
as only one example-and sharing soft­
ware is a natural extension of this. Unix 
itself grew out of a project that (at the 
time) had no commercial intent or value: 
The people working on it did it for the 
pleasure of building something worth­
while . Berkeley Unix came about be­
cause more people contributed other 
pieces of code that they thought would 
benefit the Unix system. Today , we use 
vi, uucp , emacs, Usenet, compress, and 
many other programs whose origins are 
of this nature. 

So what does " free" really mean? 
There are varying degrees of freedom in 
software, as in physics. The most free 
software is public domain , which means 
the author explicitly relinquishes the 
copyright, and the software belongs to 
anyone who wishes to use it in any way. 
Although it is morally bankrupt to do so, 
you could legally sell public domain soft­
ware for stiff fees as if you owned it (to 
people who presumably didn 't know any 
better). There is a fine line here , wherein 
there are companies who distribute pub­
lic domain software for a small profit 
above their copying costs; this is general­
ly considered a "fair use. " 

Then there is shareware, which is soft­
ware written to make money, but which 
buyers can copy freely for others. The 
distinction is that anyone who takes a 
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FREE SOFTWARE! 

copy of the software is expected to send a 
fee to the author. Shareware is quite com­
mon with PCs, but it is relatively rare 
with Unix. Part of the reason may be that 
PC shareware is almost always distrib­
uted in binary form, but Unix software 
tends to be source code, and most people 
who are expecting to receive money 
don 't want their source code in others' 
hands. 

In between these two concepts , and 
where most "free" Unix software falls , 
is what might be termed freely available 
software. This is software that the author 
has chosen to make available freely to 
all, but he or she retains the copyright 
and therefore the ability to control it. 
Most software distributed on the various 
Unix networks is of this kind . A notice 
states the author 's name and copyright, 
followed by the restrictions, if any , that 
have been placed on the program's use or 
further distribution. I've seen at least 
one program whose author restricted its 

use to nonmilitary sites (and always won­
dered whether that author made use of 
pcomm, written by Emmet Gray at Fort 
Hood). 

On-Line Archive Sites 
I could easily fill dozens of pages with an 
annotated list of the freely available , use­
ful software that has been posted to 
Usenet over the last year alone. Suffice it 
to say that you should try to get access to 
Usenet (see last month's column) or In­
ternet if you want to keep up with all that 
is going on. 

Even a list of archive sites, whose op­
erators allow other users free access to 
their file collections, would be far too 
long, but you can get that list directly 
from me (see below) . BIX itself has a 
good deal of C and Unix software avail­
able on-line, including GNU material , 
where it can be downloaded by anyone 
with a modem. 

continued 
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People are talking about us. 
F77L-EM/32 

Port 4GB mainframe programs to 80386s with this 32-bit DOS-Extender compiler. The 
Winner of PC Magazine's 1988 Technical Excellence Award just got better. New Version 3.0 
and OS include: Editor, Make Utility, Virtual Memory Support, DESQview Support, New 
Documentation and Free Unlimited Runtime Licenses. f77L-EM/.32 $895 OS/.386 $395 

F77L Lahey Person'li Fortran 77 
The compiler of choice among reviewers and New Version 3.0: Full ANSI 77, Debugger, 
professionals. Includes a Debugger, Editor, Editor, Linker, Library Manager, Microsoft 
Profiler, Linker, Make Utility, Weitek and 386 and Borland C interfaces, 400 page Manual, 
Real-Mode Support, Graphics. $595 Unbeatable Price. $99 

Contact us to discuss our products and your needs. (800) 548-4778 
Lahey Computer Systems, Inc. P.O. Box 6091, Incl ine Village, NV 89450 

Tel : (702) 831-2500 FAX: (702) 831-8123 Tix: 9102401 256 
FORTRAN IS OUR FORTE 

" ... much more powerful than CMD.EXE ... blindingly fast... 
we have a winner ... a much-needed and well-done product." 

- MIPS Magazine 
The superior alternative to the standard 
OS/2 command processor. Faithfully rec­
reates the entire C shell language as de­
scribed in the Berkeley 4.3 UNIX® Program­
mer 's Manual. Created explicitly for OS/ 2. 
Not one line ported from or created on any­
thing butOS/ 2. Extensively multithreaded. 

Features: Commandlineediting •History 
• Filename and command completion • 
Arrow and function keys • Enormous 
64KByte command lines • Aliases and shell 
procedures • PATH hashing • Recursive 
filename wildcarding • Fully nestable 
control structures • Powerful expression 
grammar • Command substitution • 
Background threads and processes. 

Numerous utilities: cat, chrnod, els , cp, 
cut , diff, dirs, du, echo, eval, fgrep, 
grep, hashstat, head, histor y, l abel, 
ls, kill, markexe, more, mv, popd, ps, 
pushd, pwd, rm, setrows, s l eep, spl i t, 
strings, tabs, tail, tar, t e e , time, 
touch, tr, uniq, vol, wait, wc and others. 

Supports HPFS and long filenames. 

Requires OS/21.1 or later. All executables 
will run properly in a Presentation Manager 
window. Not copy-protected. 

$350.00. Unconditional satisfaction 
guarantee. MasterCard & Visa accepted. 
($365.00Canada/ Mexico;$395.00elsewhere.) 

Hamilton Laboratories 
13 Old Farm Road , Wayland, MA 01778-3117, U.S.A. 

Phone 508-358-5715 • FAX 508-358-1113 • BIX hamilton 
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What's GNU? 
Any discussion of free software would be 
incomplete if it did not mention GNU , a 
project of the Free Software Foundation. 
The FSF was started by Richard Stall­
man, a computer scientist, Al expert, 
and visionary who also serves as its pres­
ident. The GNU project is nothing less 
than an attempt to create a software pack­
age that is upwardly compatible with 
Unix and will be freely available . 

A few years ago , some people treated 
GNU as little more than a joke-a few 
hackers in a basement with nothing but a 
dream. The few have grown to many, 
and the dream has grown to encompass 
GNU EMACS, GDB (a source-level C 
debugger) , Bison (a yacc replacement) , 
the GNU C compiler (a full ANSI ver­
sion better than many commercial com­
pilers) , Ghostscript (a PostScript inter­
preter) , and quite a few other complete 
packages. The GNU kernel itself is not 
currently being worked on, since it is an­
ticipated that Mach will soon be available 
freely as a base (there are a number of 
other alternatives if this doesn't happen). 

The point is that FSF's dedication has 
paid off with software at a professional, 
not hobbyist, level. Once the GNU sys­
tem is complete, anyone will be able to 
run a Unix-compatible system free and 
have the source code as well. GNU soft­
ware is protected by " copy left, " a legal 
instrument that permits anyone to obtain 
a copy of the software, along with the 
right to distribute other copies and the 
ability to modify his or her copy (which 
implies source code). It also prevents you 
from denying these rights to others . The 
idea is that any software based on GNU 
work must also be freely available in 
source form . 

The FSF is a 50l (c)3 charitable orga­
nization under Internal Revenue Service 
rules and is a very worthwhile organiza­
tion . While you can retrieve GNU soft­
ware from one of the many archive sites, 
those in the position to buy tapes with 
this software should do so: It's less load 
on the network, and it provides the FSF 
with some additional funding . 

The 24-page GNU's Bulletin is avail­
able directly from the FSF. While it is 
free , it costs them money to print and 
mail it, so please send them a couple of 
dollars if you request one. You can con­
tact them at the following address : 

Free Software Foundation, Inc. 
675 Massachusetts Ave. 
Cambridge, MA 02139 
(617) 876-3296 
E-mail : gnu@prep.ai .mit.edu 

continued 



NOW THE CHOICE IS SIMPLE. 
USE THE FAIRCOM®TOOLBOX AND 
GET BOTH 4GL SPEED AND 
C SOURCE CODE POWER. 
Whether you need the development 
speed and convenience of 4GL pro­
gramming or the low-overhead 
power capabilities of C source code, 
the FairCom ToolBox can meet the 
requirements of any professional 
developer' 

INDUSTRIAL STRENGTH TOOLS 
Develop applications the way you 
want with The ToolBox's industrial 
strength tools. 
Development Environment by 
d-tree'" 

• Prototype generation 
• Data dictionary 
• Dynamic resource swapping 
• Screen management 
• Overlapped windows 
• File restructuring 
• Runtime portability 
• Menu management 

File Management by c-tree® 
• Variable length records 
• Key compression 
• Client / Server architecture 
• Ascending/Descending key 

segments 
• Dynamic space reclamation 

• Portable. Used in over 100 
environments 

• Variable length key fields 
• High speed B+ trees 

Report Generation by r-tree® 
• Complex multi-line reports 
• Multi-file access 
• Complete layout control 
• Conditional page breaks 
• Nested headers and footers 
• Unlimited control breaks 
• Dynamic format 

specifications 
• Horizontal repeats 

• Powerful set functions 

POWER AND FLEXIBILITY 
Now you can create applications 
using the methods you like -
whether it's 4GL convenience or C 
source code power. You can have it 
all with FairCom's introduction of 
The Too!Box Special Edition. And at 
5695 you get this power at a price 
you can afford. 

ORDER TODAY 
Order the FairCom Development 
ToolBox and use it for 30 days. No 
risk. If the FairCom ToolBox doesn't 
meet your development needs, just 
return the entire package for a full 
refund. 
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CALL 1-800-234-8180 TODAY 
FOR YOUR FAIRCOM TOOLBOX 
The ToolBox, 
Professional Edition ...... 51,095.00 
DOS, Unix, Xenix, VMS, 
OS2 Full source, single 
and multi-user support. 

The ToolBox, 
Special Edition .................. 5695.00 
Microsoft, Borland, Xenix, 
OS2 Object Libraries, single 
user only. 

Upgrade to 
Professional Edition ........ 5400.00 
Includes overnight delivery. 

t~'- FAIRCOM 
·~ corporation 

4006 West Broadway 
Columbia , Missouri 65203 

(314) 445-6833 
FAX (3140 445-9698 
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See Your Data * 

Maplnfo software can find , display and analyze your data 
geographically. See your prospects. customers, faci lities 
-anything in your database. Find addresses by street, 
ZIP code. city, etc. (We can even supply the maps.· ) 

Any point or region on the map can have a complete 
record of data behind it. See your actual dBASE data in a 
window to view, edit . and print . Draw your own 
boundaries. Add titles and legends for high quality 
presentations. 

Perform analyses on your data to sum, average, or count 
your database records by location. Color sales territories 
by volume of orders, ZIP codes by numbers of leads, 
countries by your demographic data. 

From street-level to worldwide, Maplnlo 
can merge your databases with maps. Play 
visual "what ii" with your data. See 
patterns, trends, and opportunities you 
never knew existed. II you need to map 
your data, Maplnlo can do it. 

• Maplnfo now has "TIGER," the most up-to-date and 
comprehensive library of street maps available on the PC. 
Prices vary. Maplnfo comes with a map of the world and 
the U.S. with all ZIP code locations. Runs on IBM PCs or 
compatibles with 640K RAM, a hard drive. and graphics. 

MapOmflwS Corp. 
Changing The Way The World Looks At Information'"' 

200 Broadway, Troy NY 12180 
To order, call 1-518-274-8673 
or 1-800-FASTMAP Toll free. 
Maplnfo is a trademark of Maplnfo Corp dBASE ss a trademark of As hton -Tate 
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Free Printout Foundation 
A great many people want to access some 
of this free or freely available software 
but don 't know exactly where to find it, 
and I'd like to help them out. So if you 
want a printout of dozens of dial-up pub­
lic-access Unix systems and archive 
sites , many of which have such source 
code available on-line, send a business­
size (#10) self-addressed stamped enve­
lope to me (with 45 cents postage) , and I 
will send you a copy (it ' s the nixpub list 
mentioned in last month 's column, with a 
few additions) . Outside the U.S ., please 
send sufficient International Reply Cou­
pons to cover 2 ounces. Requests without 
proper postage will be sadly forwarded 
to / dev / null. Use the following address 
only : InfoPro Public Access , P .O. Box 
220, Rescue , CA 95672. And please be 
patient; I'm printing and sending this in­
formation on my own time and money , 
and I'll do it as fast as I can. [Editor ' s 
note: The nixpub list is also available on 
B!X and on disk. See page 5 for details.] 

What Good Is It? 
Many people start collecting free soft­
ware and soon run out of disk space, as 
well as time to compile and test it all . 
This is a particular problem endemic to 
authors who write columns about free 
software, although almost anyone is sus­
ceptible. Thankfully , most software that 
is found on the various networks is well 
written, and you almost always get 
source code. While this doesn't guaran­
tee that you won 't get a virus attack (how 
many people scan every line of a 14-part 
posting?) , it means that you can at least 
decide to be responsible for your own 
safety. Some people advocate playing it 
safe by not running anything until a 
month after it has appeared , assuming 
that if it causes problems, someone else 
will have reported it by then . 

My own method involves not even 
compiling it until a few weeks have 
elapsed . I often do grep searches for 
system calls and the letters uid in the 
code, and I am extremely suspicious of 
programs that " must" run in setu id 
mode (which opens up all kinds of poten­
tial security holes). But the real reason is 
that patches to every wonder program 
usually show up within a few weeks . 
These patches invariably fix minor bugs 
such as "will no longer scramble free 
list ''.or "now functions properly on ma­
chines other than IBM PCjr. " There' s 
just no sense working madly to get a pro­
gram running when the patches will 
come along and wipe out your changes . 

Some might say that this is a selfish at­
titude: If everyone felt this way , who 

would submit the patches, or even write 
the programs in the first place? Well, 
I've paid my dues by contributing pro­
grams and fixes to the network, so I have 
some sort of moral position, personally. 
The fact is that there are people who en­
joy fixing code, and others who abso­
lutely need these programs for their 
work , and they derive a definite benefit 
from it. By all means, feel free to submit 
your own fixes to the network if they 
work. You might save someone else a 
great deal of time. 

And time is what you may well need 
once you get hooked . While there are a 
few programs that you can just put into a 
directory, type make, and reap the bene­
fits of instantly , they are actually few 
and far between. Most packages are not 
written with portability in mind; they 
were written to solve someone 's prob­
lem, and the authors are sharing their 
work with you. In fairness, I would say 
that 80 percent of the software on the net­
work will work fine on a more-or-less 
standard system after 5 minutes of edit­
ing the make file and maybe a header file 
or two . This , of course, presupposes that 
you know how and what to do. If not, 
there ' s often a README file that will 
give you hints. If that fails , you can al­
ways get clues from the C compiler's 
error messages. Many of the largest pro­
grams, in contrast, are so well written 
that they run through their own config­
uration by examining your system; Larry 
Wall's work is especially notable here . 

Which brings us to the real question 
again: Is it even worth bothering with 
free programs in the first place? My 
answer is a definite yes. I have more pro­
grams in one of my " free " directories 
than I do in / bin . While quantity is not 
the ultimate arbiter, I would not even 
keep the binaries around if I didn ' t use 
the programs . Frankly, I wouldn 't want 
to imagine what my computing life would 
be like without free programs, not even 
counting things like vi and Usenet. 

Next month , I'll go into some pro­
grams that I've found to be useful or in­
teresting. And perhaps I'll give a few of 
my own hints on how to blast through those 
make files in less than 300 seconds. • 

David Fiedler is executive producer of 
Unix Video Quarterly and coauthor of 
the book Unix System Administration. 
He has helped start several Unix-related 
publications. You can reach him on B!X 
as ''fiedler. " 

Your questions and comments are wel­
come. Write to : Editor , BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 



Everything \Ou Ever Wanted In UNIX. 
And Less. $99.95.* 

OK We know it's hard to 
believe. So just consider this. 
CoherenC is a virtual clone of 
UNIX. But it was developed 
independently by Mark 
Williams Company. 
Which means we 
don't pay hundreds of 
dollars per copy in 
licensing fees. 

What's more, 
Coherent embodies 
the original tenet of 
UNIX: small is beautiful. This 
simple fact leads to a whole host of 
both cost and performance advan­
tages for Coherent. So read on, 
because there's a lot more to 
Coherent than its price. 

SMALLER, FASTER ... BE'ITER. 
Everybody appreciates a good 

deal. But what is it that makes small 
so great? 

For one thing, Coherent gives 
you UNIX capabilities on a machine 
you can actually afford. Requiring 
only 10 megabytes of disk space, 

LESS 
IS MORE! 

Coherent For Santa Cruz 
the IBM· PC/AT Operations 
and compatible XENIX 286, 

286 or 386 Version 23.2 
based machines. 

No. of Manuals 1 8 

No. of Disks 5 21 

Kernel Size 64K 198K 

Install Tune 20-30min. 3·4hours 

Suggested Disk Space lOmeg 30meg 

Recorrunended Memoty 640K 1-2meg 

Perfonnance* 38.7sec 100.3 sec 

Price $99.95 $1495.00 

'Byte Execl benchmark, 1000 iterations on 20 MHZ 386. 

Coherent can reside with DOS. So 
you can keep all your DOS applica­
tions and move up to Coherent. You 
can also have it running faster, learn it 
faster and get faster overall perform­
ance. All because Coherent is small. 
Sounds beautiful, doesn't it? 

But small wouldn't be so great if 
it didn't do the job it was meant to do. 

EVERYTHING UNIX 
WAS MEANT TO DO. 
Like the original UNIX, 

Coherent is a powerful multi-user, 
multi-tasking development system. 
With a complete UNIX-compatible 
kernel which makes a vast world of 
UNIX software available including 
over a gigabyte of public domain 
software. 

Coherent also comes with Lex 
and Yacc, a complete C compiler and 
a full set of nearly 200 UNIX com­
mands including text processing, 
program development, administrative 
and maintenance commands. 

And with UUCP, the UNIX to 

UNIX Communication Pro­
gram that connects you to a 

world-wide network of free soft­
ware, news and millions of users. 

All for the cost of a phone call. 
We could go on, but stop 

we must to get in a few more very 
important points. 

EXPERIENCE, SUPPORT 
AND GUARANTEES. 

Wondering how something as 
good as Coherent could come from 
nowhere? Well it didn't. It came from 
Mark Williams Company, people 
who've developed C compilers for 
DEC, Intel, Wang and thousands of 
professional programmers. 

We make all this experience avail­
able to users through complete techni­
cal support via telephone. And from 
the original system developers, too! 

Yes, we know $99.95 may still 
be hard to believe. But we've made it 
fool-proof to find out for yourself. 
With a 60-day money-back no-hassles 
guarantee. 

You have to be more than just a 
little curious about Coherent by now. 
So why not just do it? Pick up that 
phone and order today. 

You'll be on your way to having 
everything you ever wanted in UNIX. 
And for a lot less than you ever 
expected. 

1-800-MARK WMS 
(1-800-627-5967or1-708-689-2300) 

60-DAY MONEY BACK GUARANTEE! fl Mark Williams 
Company 
601 N. Skokie Highway 
Lake Bluff, IL 60044 

'Special introductory price good through July 31, 1990. Coherent 
is a trademark of Mark Williams Company. UNlX is a trademark 
of AT&T. XENIX is a trademark of Microsoft. 



OPTI-NET® 
The software solution 
for network access 
to CD-ROM 
databases. 

NetBIOS •Novell IPX/SPX •Novell VAP 
Nationally published benchmark results 

have confirmed OPTI-NET's superior perfor­
mance for network database access. Now you 
can provide full network user access to CD-ROM 
databases, without the cost and installation 
complexity of hardware/ 
software packages. 

OPTI-NET® is the 
unique software solution 
for NetBIOS and Novell's 
IPX/SPX based systems. 
It is supplied as a com­
plete package that can 
be loaded on any work­
station. Your CD-ROM 
network will be up and 
running in just minutes! 

license agreements and network management 
tools for administration of the network from 
any station on the LAN. 

OPTI-NET® will slash the cost per user. 
Up to 100 users may simultaneously access any 

database. This eliminates 
the need for redundant 
hardware and software. 
And provides central 
control over user access. 

The new OPTl-NET 
VAP Version allows 
LAN-wide access to 
CD-ROM drives installed 
directly on a Novell 
NetWare file server or 

Multiple user access to CD·ROM databases 

Improve system perf or­
mance/ simplify operation. 
Access to databases span­
ning multiple drives is fully 
automatic. Once accessed, 
OPTI-NET® appears 
transparent to the user. 
Caching is supported 
through the server to 
provide faster system 
response. 

For more information 

external bridge, and takes full advantage of 
NetWare's multitasking environment. Addi­
tional features include enforcement of database 

Products Corporation 

call Online, the leader in 
CD-ROM technology. Just dial (800) 922-9204. 
In Maryland call (301) 428-3700. OEM, 
VAR, and distributor inquiries are invited. 

Sharing Information Through Technology ™ 

A subsidiary of Online Computer Systems, Inc. 

20251 Century Boulevard • Germantown, MD 20874 • FAX (301) 428-2903 
OPTI-Net is a registered trademark of Online Computer Systems , Inc. NetBIOS is a registered trademark of International Business Machines 
Corporation. Novell, NetWare and !PX/ SPX are registered trademarks of Novell , Inc. 
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• 
The kids are called 
virtual DOS machines 

I 
have seen the developer's version of 
Microsoft's OS/2 for the 386, OS/2 
2.0. And there's very good news: It 
addresses many of the problems 

with current OS/2s. Here's a summary 
of what I learned at Microsoft's rollout 
demonstration. The headline features of 
version 2.0 are the following: 

• supports multiple DOS sessions, or 
virtual DOS machines (VDMs) 

• requires a 386SX, 386, or i486 
chip 

• uses the 386's "flat" memory 
model 

• runs version l.x software-despite 
radical changes under the hood­
including, thank heaven, device 
drivers 

Some lesser features of version 2.0 in­
clude the following: 

• runs more concurrent programs 
than under version 1.x 

• restructures interprocess 
communications, particularly 
semaphores 

• makes future ports to RISC more 
likely, thanks to the flat 32-bit 
memory model 

• supports limited cut-and-paste 
capabilities for DOS programs run 
ina VDM 

• greatly improves free space for 
DOS programs 

Multiple DOS Machines 
I've long believed that one of the major 
stumbling blocks in the way of OS/2 's 
success is its limited support of DOS ap­
plications. Back when "DOS 5.0" was 
first being touted, IBM and Microsoft 
led us to believe that it would not only run 
new protected-mode programs, it would 
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OS/2 MARRIES 
DESQVIEW 

also run existing DOS programs-and 
several of them at the same time. OS/2 
2.0 will finally redeem that promise: 
Microsoft showed Lotus 1-2-3, Word­
Perfect, and Flight Simulator all running 
simultaneously in Presentation Manager 
(PM) windows . Each DOS session is 
called a VDM. 

The three programs were all normal 
DOS applications, not special OS/2 ver­
sions. And they seemed to run pretty 
well, except for the graphically intensive 
Flight Simulator, which merely crept 
along on the 33-MHz 386 being used for 
the demonstration. Seeing several DOS 
applications all running in PM windows 
looked a lot like DESQview, with the 
added benefit that graphical applications 
could be windowed. Whether or not it is 
as sturdy as DESQview won't be clear 
until the final release of version 2. 0 later 
this year. 

More interesting are the results when 
CHKDSK runs . A DOS application gets 

about 610K bytes of free space, more 
than under DOS 3.3 or 4.0 . VDMs get 
HMA (high memory area) support , so 
Windows/286 in a VDM would have a 
huge amount of all-important conven­
tional memory available to it. (This is be­
coming" less important, of course, as 
more and more of the big Windows appli­
cations move to the wide-open spaces of 
the PM.) 

Like other 386-based DOS multi­
taskers, version 2.0 can also give a VDM 
access to a chunk of extended memory, 
disguised as EMS 4.0 expanded mem­
ory. Unlike a DOS program running in 
the version l.x compatibility box, a pro­
gram running on a version 2.0 VDM can 
swap out of memory. 

DOS Multitasking Is Possible 
All this is possible, of course, because 
version 2.0 requires a 386-family (i .e., 
386SX, 386, or i486) chip to run, and the 
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TCP/2™ 

TCP/ IP 

Networking 

for 

OS/ 2® 

• Support for Ethernet,™ 
Token Ring, and SLIP 

• Network accessibility from 
protected and real modes 

• Full seiver operation for 
telnet, ftp , rsh, and rexec 

• IP gateway capability 

• VT102® emulation for 
telnet and rlogin 

• Coexistence with other 
protocol manager packages 

• Developer's kit 
with socket library 

A 
Dan Lanciani 

Product 

TCP/ 2 .. . $475 Dev. kit ... $750 

OEM inquiries are invited. 

For further information contact: 

Essex Systems, Inc. 
One Essex Green Drive 
Peabody, MA 01960 
(508) 532-5511 (orders) 
(508) 532-5510 (info) 

TCP/ 2™ is a trademark of DLD Consulting. Ethernet™ is 
a trademark of Xerox Corporation. OS/ 2® is a registered 
Lrademark of lnremational Business Machines Corpora· 
tion. Vf102® is a registered trademark of Digital Equip­
ment Corporation. TCP/2 is based in pan on work done 
by the University o f California at Berkeley. 
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T he big news 
is that the Hewlett-Packard 

Laser Jet drivers are finally on 
Device Driver Disk 2. 

386-family chips include a virtual 8086 
(V86) mode that , used properly , can sup­
port essentially bulletproof DOS multi­
tasking . The 386 has a page-mapping ca­
pability that lets OS/2 hand portions of 
memory to DOS applications , yet makes 
each DOS application think it's the only 
program in the system. The 386 can even 
support multitasking of most " badly be­
haved" applications. To see why , here' s 
an example. 

Ordinarily , DOS runs in the low 640K 
bytes of a PC's memory. Just above that 
area, from 640K bytes to 768K bytes , 
lies the video RAM (VRAM), which 
holds the current image on the video 
screen. Most DOS programs, in order to 
gain speed, write information directly to 
that video memory. Such an action is one 
example of being badly behaved, and it ' s 
a headache for a multitasker . 

Imagine the mess you'd have when 
trying to simultaneously run a bunch of 
programs that are all writing directly to 
the VRAM . If you ran dBASE while 
Lotus 1-2-3 was recalculating in the 
background, you might end up with a 
dBASE screen with the 1-2-3 " Wait" 
message flashing in the upper right-hand 
corner of the screen. (The message might 
actually be appropriate if you were run­
ning dBASE, but that's another story.) 

Here' s how the 386 avoids this . Its 
page-mapping capability lets it control 
what memory each program can see. 
Thus , a 386 operating system like OS/2 
2.0 can, for example, remap 128K bytes 
of memory actually located in the fourth 
megabyte of RAM so that a DOS applica­
tion in the background thinks that mem­
ory is the video buffer. The DOS appli­
cation, running in the background, can 
merrily write to its virtual video board. 
When the application comes to the fore­
ground , a change in the page-map tables 
connects that 128K bytes of RAM to the 
actual video memory address, thereby 
presenting the program's screen to the 
user. 

You may have heard of video boards 
being " register-compatible" with IBM 

boards . This refers to I/O addresses , and 
these too are remappable under the V86 
mode. Microsoft has included code in 
OS/2 2.0 to handle most common 1/0 de­
vices. These entities are called virtual 
device drivers. VDDs exist for the basic 
devices-printers, the screen, and the 
mouse. And there are also VDDs for 
some not-so-basic devices. A DOS appli­
cation running in a VDM will still be 
able to program DMA and the timer and 
do low-level floppy disk access . 

Of course, some things will not be 
permitted-most specifically, low-level 
hard disk twiddling . Imagine what kinds 
of disasters could happen if you modified 
the file allocation table with Norton Util­
ities while an OS/2 application in the 
background updated a database . You 'd 
have a FAT image in the memory , and 
then you'd tell Norton Utilities to write it 
to disk. Once Norton Util ities wrote out 
the modified FAT, all the work that the 
background OS/2 program had done 
would be down the drain . That's why 
there's no VDD for low-level hard disk 
access. 

Microsoft has even indicated that it has 
a process in place for letting third parties 
build their own VDDs to support their 
own devices . And yes, there will be a de­
velopment kit for this purpose-called, 
of course , a VDDDK. 

Finally-LaserJet Drivers! 
Those people who sent in their IBM 
OS/2 registration cards will have re­
ceived from IBM an OS/2 1.2 update. 
The big news is that the Hewlett-Packard 
LaserJet drivers are finally on Device 
Driver Disk 2. 

But there's a trick to using the new 
drivers. You must reinstall OS/2 alto­
gether, or else the Control Panel won ' t 
recognize them. If you use Dual Boot, 
just reboot under OS/2 and install the 
new copy of OS/2 1.2. Once it's all in­
stalled, you'll find that Dual Boot still 
works and can bring up DOS without any 
trouble. 
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ITEMS DISCUSSED 

Brief ... .. .. .. ...... .... .. ... .. .. .. . $199 
UnderWare, Inc. 
321 Columbus Ave. 
Boston, MA 02116 
(617) 267-9743 
Inquiry 983. 

Qedit ... ... ......................... $79 
SemWare 
4343 Shallowford Rd. , Suite C-3 
Marietta, GA 30062 
(404) 641-9002 
Inquiry 984. 

Text Editor Update 
Before I go , here's an editor follow-up . 
I've been complaining about the lack of 
text editors for OS/2, or, more specifi­
cally , text editors that can be made to 
look like my old faithful IBM Personal 
Editor. PE is not coming out for OS/2, so 
I've been trying out candidates to replace 
it. Here are the best two I've come up 
with so far . 

UnderWare's Brief is fantastic, and 
it ' s a favorite of many programmers . I've 
been a bit leery of it only because of its 
power-I figured I'd never have time to 
learn all the things that it can do. But I'm 
working with it a bit at a time and am en­
joying its speed and extensibility. I rec­
ommend it to anyone needing a powerful 
editor that will work the same under 
DOS and OS/2. 

I find myself using SemWare's Qedit 
quite a bit, not so much because of its 
power as because of its ability to change 
personality. I've almost completely re­
trained it to behave like PE. It has many 
of PE 's strengths and weaknesses . For 
example , the search-and-replace com­
mand doesn't have the grep-like power 
of Brief. 

Qedit also can't restrict a search/re­
place to the marked block, the macro lan­
guage is spare, and I miss being able to 
mark a block and fill it with a character . 
But it has a built-in sorting capability and 
a box-drawing mode that is nothing short 
of fantastic. Add that it's memory-parsi­
monious (48K bytes) , fast, and cheap 
($79), and it's all in all a good buy. • 

Mark J. Minasi is a managing partner at 
Moulton , Minasi & Company, a Colum­
bia, Maryland, firm specializing in tech­
nical seminars. He can be reached on 
BIX as "mjminasi. " 

Your questions and comments are wel­
come. Write to : Editor, BYTE, One 
Phoenix Mill Lane, Peterborough , NH 
03458. 



Power Packed & Built To Last. 

ST..\.i\1DARD 150 $69 STANDARD 220 $99 CP160 5169 

Economical This UL approved, fu lly tested 
unit is one of the best generic l 50s available. 
Ideal for basic systems. 

Economical This UL approved, fully tested 
unit is one of the best generic 220s available. 
Ideal for basic systems. 

SILE~CER 150 S129 SILENCER 220 $149 

lltra-Quiet Stop that irritating whine with 
the Silencer 150. Its large, low speed, West 
German fan keeps your system 5° to 15° cooler 
and 84% quieter. \Ti rtually inaudible1 Great in 
the executive suite or home office. 

TulIBO-COOL 150 $149 

High Perfonnance Upgrade your PC/XT 
with our popular, UL approved Turbo-Cool 
150. Its patented twin fan, sloped-cover design 
keeps your system 25° to 40° cooler and 50% 
quieter. Prevents intermittent data errors and 
other heat-related problems. Meets the 
demands of a fully loaded system. 

Ultra-Quiet Unra ttle your nerves with the 
Silencer 220. Its high-efficiency, adjustable­
speed fan offers 69% less noise with standard 
cooling. Quieter than most hard drives. Great 
in the executive sui te or home office. 

TURBO-COOL 250 $189 

High Performance Protect your investment1 

Upgrade your AT/386 with our powerful, UL 
approved Turbo-Cool 250. Its high-capacity, 
adjustable-speed fan keeps expansion ca rds, 
hard drives, and other valuable components 20° 
to 3 5° cooler for up to three times longer life. 
Perfect for a fully loaded system. 

TCRBO-COOL 200 $189 TURBO 450 $349 

.\laximum Perfonnance Put AT power and 
200% more cooling under the hood of your 
PC/XT with our UL approved Turbo-Cool 
200. Its twin fans keep your system 30° to 45° 
cooler for maximum expandibility. Perfect for 
hot rod PCs and Mini ATs 1 

Silencer. Turbo-Cool, and Turbo 450 are crademarks of PC Po11o·er & Coolin2. Inc. 
Compaq and Deslpro are registered trademarks of Cominq Compum CorPoracion. 

Maximum Perfonnance The choice of PC 
professionals, our Turbo 450 fea tures built-in 
line conditioning, autoselect input, independent 
regulation, external DC voltage adjustment, 
remote switch option, enhanced cooling, 
lJL/CSA/TUV approval, 50,000 Hr MTBF, 
and 2-year warranty1 Ideal for workstations and 
network file servers. 

Most orders shipped same day. We accept Visa, MC, COD or PO on approved credit. 

Original Portable Cpgr.1de Give your 
Portable greater reliability and 100% more 
power with our direct replacement CP160. 
Allows 286, 386, and hard disk upgrades. 

CD270 5249 

Deskpro Cpgrade The power user's power 
supply1 Our direct replacement CD 270 gives 
your 80861286/386 Deskpro up to 70% more 
power and the reliability it deserves. Prevents 
nuisance rebooting. Advanced design includes 
autoselect l 10V/220V 2-year warranty. 

INTERNAL UPS! 

Our new lnnerSource 22 10 is the first 
AT/386 power supply 11~th a built-in UPS. 
Its au to-recharge battery pro~des 5 - JO 
minutes of reliable back11p power for both 
your PC and monitor. This complete 
protection costs less than an equivalent 
550VA external UPS and it doesn 't take 
up nny space. $449 

/Ill PllWER & lllllll/Nll, /NII. 
31510 Mountain Way, Bonsall, CA 92003 • (619) 723-9513 • FAX (619) 723 -0075 
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3X·LINK16, 
THE LIGHT AND DIGESTIBLE LAN FOR 
SMALL WORKGROUPS 
AT $139 PER NODE. 
"Once configured, using it is a breeze as it seems to 
transfer files and print documents among PCs severals 
times faster than sofware LANs we 've used" 

Computer buyers guide and handbook 

"It all works, and the nice part is 
that it 's easy to set it up, use it" 

Jerry Pournelle/lnfoworld 

"3X Link16 is an extremely cost 
effective, high speed zero-Slot 
Lan " 

Doug Al linger/LAN Technology 

As your stomach takes a long 
time to digest heavy meals, so do 
small workgroups with heavy LANs. 
Expensive and heavy LANs sold nowa-
days are hard to install , to use and maintain . 
They require qualified people and are not suita­
ble for small workgroups. 

We offer you a light solution : the 
3X-Link16. It's a zero slot LAN , extremely easy 
to use without any special qualification. It has 
been specially designed for small workgroups. 

3X-Link16 is a small networking system 
that fits directly into the parallel port , between 
the computer and its printer, with no need 
to dedicate a port. 3X-Link 16 can be connected 
on PCs, PS/2 or Laptops without using a 
slot and opening the computer. Set-up cou ldn't 
be easier. 

3X-Link16 is 
now available in 

two versions: 
• 3X-Link16 for DOS with 

file transfer at 500 000 Bps, 
pri nter sharing and E Mail. 
• 3X-Link16 for Netbios which allows to 
run multiuser applications with 3X-Share16 
operating system , ful ly Netbios compatible. 

Both versions are priced at$ 139 per sta­
tion , hardware and software included. They are 
delivered with a 30 days money back guarantee 
to ensure your satisfaction. 
For further details , call your nearest dealer or 
3X USA at: (800) 327 9712 or (201) 592 6874 
You may also use the coupon located at the 
bottom of th is page for your conven ience. 
3X-Link 16. PS/2. are registered trade marks of 3X. International Business Machines 

3X USA Corp. One Executive Drive Fort Lee N.J. 07024 
Phone: (800) 327-9712 

, - - U - 3X USA Corp."'Zr'.e Ez.:;tive ~i:- - - - - - - - - - - - - - - - - - - - - - , 

SA Fort I.eeN .J. 07024 - Phone: (800) 327- 9?12 Number of employees =i 1-99 =iiOOplus 
Dealer =i or End User =i 

I Tell me more about 3X-Link16. Address ______________ _ 

Name/Title City State ____ _ 

L Compant._ --=-..- ....:.... ____________ ~p-_____ Telephon.:_ _______ _J 
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• 
Sharing CD-ROMs 
on a LAN is a natural 
idea, but it's still a little 
harder than it should be 

C 
D-ROMs and LANs are a natu­
ral match . Although CD-ROM 
drives and disks are still too ex­
pensive for most desktops, 

LANs Jet you spread those costs among 
many users. Unfortunately , to share a 
CD-ROM drive , you typically have to do 
more than just hook the drive onto a com­
puter on your LAN . 

The Problem 
CD-ROMs pose problems for LANs . 
The biggest one that CD-ROM disks 
don ' t behave like normal disks. 

Because the huge capacity of CD­
ROM disks far exceeds the traditional 
DOS limit of 32 megabytes , Microsoft 
wrote special software to handle CD­
ROM s. That software , the Microsoft 
MS-DOS CD-ROM Extensions (MSC­
DEX), is a DOS file redirector that inter­
cepts BIOS read and write requests that 
involve CD-ROMs and handles those re­
quests itself. Unfortunately , many LAN s 
also use redirectors to provide remote ac­
cess to shared hard disk drives , so they 
end up trying to redirect a redirector 
when they work with a CD-ROM drive. 

Server-based LAN operating systems 
typically can handle very large hard 
disks , so they could avoid the redirector 
hassle entirely by attaching the CD-ROM 
drives directly to the server-but they 
Jack the drivers that they need to make 
their servers work with CD-ROM drives. 
Without those drivers , server-based 
LANs must attach the CD-ROM drives 
to a microcomputer on the LAN . 

Peer-to-peer LANs, which have no 
dedicated servers , also must work with 
CD-ROM drives on LAN systems . Each 

ILLUSTRATION: GORDON HAAS © 1990 
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A NATURAL MATCH 

client system must therefore run two re­
directors-the one that the LAN re­
quires, and MSCDEX. That task is cer­
tainly possible (it's similar to stacking 
TSR programs) , but it ' s also easy to get 
wrong . Some peer-to-peer LANs , such 
as LANtastic , avoid this approach alto­
gether by providing explicit support for 
CD-ROM drives. 

Software products like Map Assist and 
Pipes can give peer-to-peer features-in­
cluding the ability to share a worksta­
tion ' s CD-ROM drive-to server-based 
LANs (see " Adding Peer Services to a 
Server-Based LAN " on page 146). We' ll 
concentrate instead on two other types of 
products that let you add CD-ROM ser­
vices to your server-based LAN . 

Different on the Outside 
One class of products uses a dedicated 
CD-ROM server system that you attach 
to the LAN. CBIS ' s combined CD Serv­
er hardware amd CD Connection soft-

ware goes this route . The dedicated CD 
Server system, which resembles a tower­
style PC , sits on a LAN and does nothing 
but Jet you use its CD-ROM drives. This 
monolith can house up to seven CD-ROM 
drives , and you can add up to seven more 
drives in a second cabinet. The minimal 
system comes with one CD-ROM drive, a 
12-MHz 286 CPU , and 2 MB of mem­
ory , for which you must pay a whopping 
$5300. 

If you have many users , however , 
you'll probably want additional drives, 
and you 'll definitely want more memory. 
CD-ROM drives are slow, so the more 
memory you have for data caching, the 
faster your overall performance will be . 
With several users , you' ll want at least a 
couple of extra megabytes of memory. 

You can run the CD Connection soft­
ware on any NetBIOS-compatible LAN 
operating system , and on NetWare ' s 
IPX-which lets you avoid the overhead 

continued 
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of forcing NetWare to run NetBIOS . 
The other way to provide LAN access 

to a CD-ROM drive is to hook a standard 
single-user CD-ROM drive to any PC on 
the LAN and then install software that 
lets anyone on the LAN use that drive . 
That ' s the approach of Online Computer 
Systems' Opti-Net. 

Opti-Net handles up to 24 CD-ROM 
drives at once, and Online Computer 
Systems sells a four-drive box . We tested 
the product with a standard external 
Sony CD-ROM drive . What you pay for 
Opti-Net depends on how many users you 
have . An eight-user version runs $795 ; 
$1495 buys a 100-user license . Like the 
CD Connection software , Opti-Net can 
run on any NetBIOS-compatible LAN or 
directly on NetWare ' s IPX . 

Opti-Net itself is just software , but to 
use it you need both a CD-ROM drive 
and a LAN PC to which you can connect 
that CD-ROM drive. Fortunately, you 
don ' t have to dedicate that PC to the task 
of providing CD-ROM access . The usual 
server caveats apply , however: As more 
users share the CD-ROM , the server PC 
becomes increasingly sluggish doing any­
thing else . 

NETWORKS 

Alike on the Inside 
Although the large tower of the CD 
Server and the standard, typically small 
CD-ROM drive of an Opti-Net system 
look quite different , the two setups are 
very similar beneath the surface. 

On the hardware side , both use DOS 
PCs (the CD Server ' s 286 CPU runs its 
software on top of DOS , just as any nor­
mal PC might) and CD-ROM drives . 

Their software is also similar. Both 
start with CD-ROM device drivers . Opti­
Net adds a second device driver that 
makes the CD-ROM drives available to 
LAN users . Both products then run 
MSCDEX. On top of this base , with both 
products you must run your standard 
LAN software. (We used NetWare.) 

The next step is to run the software 
that lets everyone share the CD-ROM 
drives , but exactly what you run depends 
on which package you ' re using . 

You first run Opti-Net on the server 
PC and then mount and name individual 
CD-ROM disks. To get to those disks , 
each client PC also has to run special 
software. After loading MSCDEX and 
the usual network software , each client 
system must run a program called ONET 

and then specify the disk or disks it 
wants to use . Those CD-ROMs then look 
and act like huge read-only disks . 

Setting up and using the CD Server is a 
similar process , but the CD Server does 
not have a hard disk. You must, there­
fore , put the CD-ROM driver software , 
MSCDEX, the network software, and 
CBIS 's CDSERVER program on a 1.2-
MB floppy disk that you ' II use to boot the 
CD Server. (You run MSCDEX and the 
CDSERVER program in that disk's AU­
TOEXEC.BAT file.) To use the CD 
Server from a client LAN PC, you run 
the CDREDIR file redirector program 
and then run CDUSE to mount the CD­
ROM drives . 

A Hybrid Approach 
Things are different on a Mac: Apple ' s 
CD-ROM-sharing technique combines a 
bit of each of these earlier methods. 

As with Opti-Net, you use a standard 
Macintosh CD-ROM drive. But, as with 
the CD Server , you must attach that drive 
to a Mac that is acting as a dedicated 
AppleShare file server . That Mac can 
still provide normal AppleShare server 

continued 

ARCHITECTURE 
JOHN L HENNESSY DAVIDA PATTERSON 

COMPUTER ARCHITECTURE: A QUANTITATIVE APPROACH 
Morgan Kaufmann Publishers 

The book of the decade in computer systems ... The reason 1his book sets a standard above all 01hers and is 
unlikely 10 be superseded in any f oreseeable f 11111re is 1he 11 nders1anding . experience, {(Is le, and uniqueness of 
1he au1hors. - C. Gordon Bell , Stardent Computers 

The s1reng1hs of 1he book are many: scholarship. a11en1ion 10 pe1formance . [1hej rela1ionship be1ween computer 
architecture and 01her jlelds, [and] orerall system aspec1s. I have decided to read [1he book/ page bv page . 
I strongly recommend that erery practitioner in the f ield do 1he same. 

- Jean-Loup Baer, University of Washington 

... a new standard [has been] set fo r books on computer architecture ... students .and prac1i1ioners will f ind 
exac1ly 1he infor111a1ion 1hey need 10 unders{(lnd the currelll situmion and the way ii has come abo111. 

-Maurice Wilkes, Olivetti Research (U K) 

[The book] will become a landmark in much 1he same way as Mead and Conway was for VLSI circuits. 
- James Smith, Cray Research 

Every serious computer sys1em designer should own this book. 
-John Wakerly, Stanford University 

.. . destined to become 1he definiti ve te.r1book on compwer archi1ecw re. Anyone H'/10 ever dreamed about designing 
a computer should read this book. -Danny Hillis, Thinking Machines 

... we f ound the book stimulating, pro1·ocati1·e . and challenging-a winning combinmion fo r computer engineering 
education. -Dan Siewiorek, Carnegie-Mellon University 

C omputer Architecture: A Quantitative Approach, 
by David A . Patterson (Uni ve rs ity of Ca liforni a. Berke ley) and John L. Hennessy (S tanfo rd Uni ver ity) . 

Feb. 1990: 594 pages p lus appe ndices : C loth: ISBN 1-55860-069-8; S54 .95 

Now available at bookstores. To order direct. send your check fo r S54.95 plus S3.50 for shi pping/handling (CA reside nts, please add appropriate sales tax ). 
To charge yo ur order on Visa or Mastercard . send us your card number. name on your card, exp. date and tel. no. to: 

Dept. 15. Morgan Kaufmann Publishers. 2929 Campus Dri ve. Suite 260. San Mateo, CA 94403 , TEL. 415-965-408 1, FAX 965-08 11. 
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Several models available . The Systemizer Plus " shown above is an externally mounted 
networking module. Because it's self-contained and requires no software in the computer, 
it can work with practically any computer, operating system and application program. 

Or use the internally mounted Systemizer SC. a slot-card version of the 
Systemizer Plus" For M&OOS" PC's and compatibles. The SC and Sys+ 
can be used in the same network, as shown in the diagram below. 

re. Network wiring : 
e Can use any type of 

four-wire cable. 
e Daisychain topology 

shown, but star or 
branch arso OK. 

Example Systemizer network consisting of 11 micros and a minicomputer, sharing 3 printers and 
a modem via a mixture of Systemizer Pluses and Systemizer SCs. Note: though not shown 
here, some of the computers could also be connected to a traditional LAN or WAN. 

Systemizing is a distributed processor approach to 
networking , consisting of internally or externally 
mounted modules. It is a time-tested, proven alter­
native to LANs, and has become the connectivity 
standard at many of the world's largest corporations 
and throughout the federal government. Tens of 
thousands are already in use. Why? Because 
Systemizing delivers what 95% of corporate com­
puter users want from a LAN, without the costs and 
complications normally associated with networking. 

=t 1990 ~ Appied Creative TeclV'lokJgy Jnc. Systemizing is a~ and Systemizer and Systemizer Plus are regi$terec:I tracJemarks of 

""""""...........,,
00

· ••
1
"''""""" '"'· Circle 65 on Reader Service Card 

Corporate computing managers prefer Systemizing 
over other connectivity methods because it offers: 
• Universal software and hardware compatibility. 
• The ability to mix computers of all brands and types. 
• Flexibility; readily accommodates growth and changes. 
• Distributed processing for high speed and reliabil ity. 
• Owner installation . Uses common inexpensive cabling . 
• 5 min. user training with no support needed afterwards. 
• Independence! Does NOT require any special expertise. 

8333 Douglas Ave., Suite 700 
Dallas, Texas 75225 U.S.A. 

(214) 739-4200 



features, such as hard disk sharing. 
Installing the necessary driver soft­

ware is simple: just click on the CD­
ROM installer program , which then 
drags the necessary CD-ROM driver 
programs into your server folder. (Apple 
calls the standard system folder on an 
AppleShare server the "server" folder.) 

The only hassle is that you have to 
"prepare" each CD-ROM disk that you 
might want to use by running the Apple­
Share Administration program on the 
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server when that disk is in the CD-ROM 
drive. Once you've done that, however, 
the CD-ROM is available to every Mac 
on the LAN. The client Macs don 't have 
to run any special software; it all just . 
works. The PC world still has a long way 
to go in this area to match the Mac . 

One Drive, One CD-ROM 
Whether you're using a Mac or a PC 
LAN, you can't just pop CD-ROM disks 
in and out like floppy disks . 

Circle 169 on Reader Service Card 

On the Mac, before you insert a new 
CD-ROM disk, you have to prepare that 
disk , which means taking down the 
server, running the Administration pro­
gram, and starting the server software 
again . You can prepare lots of CD-ROM 
disks at once, but a new one still leads 
you back to this unfortunate process . 

Things are not much better on PC 
LANs, where to change the CD-ROM in 
a drive you must first dismount the cur­
rent disk and then mount the new one. 

The bottom line is that it's best to plan 
on one CD-ROM drive per disk that you 
plan to share regularly. You can switch 
disks , but it will be a hassle. We don 't 
much like this working philosophy, but 
it's clear that you don 't want somebody 
popping out the CD-ROM disk that you 
are using and sticking in a different one. 

A Few Other Problems 
CD-ROMs have other problems . The 
biggest one is lack of speed. While high­
capacity hard disk drives are driving ac­
cess times below the IO-millisecond 
mark, CD-ROM drives are still battling 
the 300-ms barrier . 

On the PC , memory consumption can 
also be a problem. By the time you add to 
your standard LAN software and TSR 
memory overhead the 23K bytes or so of 
MSCDEX and the roughly equal (or 
greater) memory that the CD-ROM 
LAN-access software requires, there's 
usually well under 512K bytes of mem­
ory left for applications. 

Finally, several CD-ROM vendors 
make you pay something extra for LAN 
use; Ziff Communications, for example, 
charges an additional $75 over the base 
cost of its Computer Library CD-ROM 
for each LAN user, while Microsoft hits 
you for $65 per additional LAN client. 

Despite these problems, we' re still ex­
cited about all three of these CD-ROM 
products in particular, and the CD­
ROM/LAN match in general. We plan to 
use CD-ROMs on our LANs regularly. 
But we' re not as excited as we were 
originally. This technology, like much 
of today 's LAN software, is better in 
concept than in implementation. Eventu­
ally , the reality will catch up to the 
dream; we can 't wait. • 

Mark L. Van Name and Bill Catchings are 
BYTE contributing editors. Both are also 
independent computer consultants and 
freelance writers based in Raleigh, North 
Carolina. You can reach them on BIX as 
"mvanname " and "wbc3, " respectively. 

Your questions and comments are wel­
come. Write to: &I.itor, BYTE, One Phoe­
nix Mill Lane, Peterborough, NH 03458. 



Our Printer Sharing Unit 
Does Networking! 

An Integrated Solution 

Take our Master Switch '", a sophisticated 

sharing device, combine it with MasterNet '" 

networking software for PCs, and you've 

got an integrated solution for printer and 

plotter sharing, file transfer, electronic mail , 

and a lot more. Of course you can also 

share modems, minis, and mainframes or 

access the network remotely. Installation 

and operation is very simple. 

Versatile 

Or you can use the Master Switch to 

link any computer or peripheral with a serial 

or parallel interface. The switch accepts 

over 20 commands for controlling the flow 

of data. It may be operated automatically, 

by command, or with interactive menus. Its 

buffer is expandable to one megabyte and 

holds up to 64 simultaneous jobs. The 

MasterLink '" utility diskette for PCs 

comes with every unit and unleashes the 

power of the switch with its memory-resident 

access to the commands and menus. 

Other Products 

We have a full line of connectivity solutions. 

If you just want printer sharing, we've got 

~) ROSE ~;I ELECTRONICS 

it. We also have automatic switches, code­

activated switches, buffers, converters , 

cables , protocol converters , multiplexers, 

line drivers, and other products. 

Commitment to Excellence 

At Rose Electronics, we're not satisfied 

until you're satisfied. That's why we have 

thousands of customers around the world 

including large, medium, and small 

businesses, factories, stores, educational 

institutions, and Federal, state, and local 

governments. We back our products with 

fu II technical support, a one-year warranty, 

and a thirty-day money-back guarantee. 

Call now for literature or 
more information. 
(800) 333-9343 

---------- t!Jwe a. ~"4et6~~----------

P.O. Bo x 7425 7 1 • H o u s t o n, Texa s 7 72 74 • Tel ( 713 } 933 - 7 67 3 • FAX ( 71 3} 933-0044 • Telex 4948886 
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S malltalk!V ® PM. 

Think of it as a bold, 

"seat-of- the-pants" solution 

that cuts to the hea1t of the 

OS/2 Presentation JVlanager 

complexity challenge. T hus 

unlocking the potential of this 

powe1f1tl operating system. 

\Vi th the introduction 

of Smalltalk/V PM, object-

o ri ente d pro grammrn g 

Introducing Srnalltalk/V PM. The 
to fulfill the promise of OS/2. 

moves out of the realm of mystery 

and into a new era of breakthrough 

applications that promises to be of 

legendary proportions. 

"user fri endly" to a whole new level you go from designing to pro totyp-

of sophistica tion. If you compare it ing to delivering a completed appli-

to an orchestra, O S/2 has capabili- ca tion in one seamless step, you 

ties no ordinary assemblage of in- cleanly avoid the old costly "crash 

OS/2 PM is designed to push struments has ever dreamed of and burn" delays so common with 

Is The Most Important Part Of Your 
D eveloper's Kit Missing? 

OS/2 PM offers you a powerful , rich environment 

loaded with advantages like a Graphics P rogram­

ming Interface (GPI), a LA.t'\i manager, multitask­

ing, SQL, just for starters. And all of these 

components are accessib le in a standard way usi ng 

Smalltalk/V PM through Dynamic Link Libraries 

(DLLs). Combi ned with D OE (Dynam ic D ata 

Exchange) , you can call and exchange data with 

other PNI services or appl ications. Seamlessly. 

1 ow developers can \VTite truly reusable compo­

nents,' which greatly increases their value. And 

you' ll find Smallta lk/V PM the perfect "glue" 

between app lications written in other languages. 

possessing. Yet to tap 

its potenti al, OS/2 

PM demands a con­

ductor capable of true 

genius. That conduc­

tor is SmalltalkN 

PM. 

You'll find Small­

talk/V P M a perfect 

language for repre­

senting and manipu­

latin g hi gh -l eve l 

information. Because 

languages born in the age of main­

frames. 

U NLEASHIN G THE AWESOME 
POWER OF OS/2 PM 

Smalltalk/V PM. It helps stop 

the natural dri ft toward vapon vare 

so common in software develop­

ment today. It lets you dive right in 

and get to the crea tive parts with­

out the usual grunt work. For ex­

ample, if you want to ignore the 

compl exiti es of und erstan din g 

OS/2 PM details you can immedi -



"THIS IS THE RIGHT WAY 

TO DEVELOP APPLICA­
TIONS FOR OS/2 PM. 

OS/2 PM is a tremendously 

rich environment, which 

makes it inherently complex. 

Smalltalk/V PM removes that 

complexity, and lets you con­

centrate on writing great pro­

grams. Smalltalk/V PM is the 

kind of powerful tool that will 

make OS/2 the successor to 

MS/DOS." 

Bill Gates, Chairman 
Microsoft Corp. 

fast, seat-of-the-pants way 

THE FIRST 

FULLY-COMPILED 

SMALLTALK. 

Because Smalltalk!V 

PM is fully compiled 

it provides you with a 

more responsive envi­

ronment than ever 

before. Now you 'll be 

able to generate 

stand-alone applica­

tions (.EXE). 

debugger simplifies ap­

plication development 

and gives you instant 

response when you im­

plement an idea. Our 

extensive user manuals 

and tutorials have 

earned us high praise. 

SMALLTALK/V PM. 
THE TALKING HAS 

ately start creating without any ALREADY STARTED. 

limitations on your efficiency. "Digitalk's Smalltalk/V PM is a 

However, if you're the curious 

type, we have tools called browsers 

to help you fathom the masterpiece 

called OS/2 PM. You'll also find 

our incremental program develop­

ment capability and push-button 

masterful implementation of a clas­

sical object-oriented programming 

language and a state of the art 

graphical user interface. Any pro-

Smalltalk/V 
Circle 89 on Reader Service Card 

grammer struggling with the com­

plexities of Presentation Manager 

should take a close look at this 

product." 

Charles Petzold, Contributi11g Edito1; 
PC Magazine 

"Digita lk's Smalltalk/V PM is 

dazzling! This product makes Pre­

sentation .Manager pay off." 

J eff Duntemann, Contributing Edito1; 
Di: Dobbs J ournal 

"Smalltalk/\! PM is an ex­

cellent tool for rapid deliv­

ery of prototypes which 

have all the functionality 

and user interface of a com-

plete PM application. " 

Richard A . Landsman, 
System Architect, Lotus Development 

" Smalltalk/V PM from 

Digitalk is the greatest! This is an 

incredible product. " 
J.D. Hildehmnd 

Editor-in-Chief, Computer Language 

THE BEST PM Ii'NEST.YIEJ\"T 
YOU'LL EVER J\IL'\KE 

Smalltalk/VPM $499.95 

Prices and in fo rmation on these and 
other Digira lk products are ava ilable 
on request: 

Small talk/ V, Smalltalk/V 286 , 
Small ta!k/V Ylac 

Smallralk/V A product o f Digi talk Inc., 
9841 Ai rport Blvd . , L os Ange les, CA 
90045 . For in fo m1ation or to find a dea ler 
near you ca ll: 

1-800-922-8255 
1-213-645-1082 
CompuServe 71361 ,1636 
FAX 1-213-645-1 306 
Smal lralk/V is a registered rrademark of Digir:.1lk Inc. 
Prices subject ro change \\irhout notice. 
Other product names are trademarks or rcgisri.:rcd 
rradcmarks of their rcspccti\T holders. 
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BITE editors' hands-on views of new and developing products 

Lotus llagellan Use U to select file , •to oieu LISI 

Magellan 2 .0 

PageMaker 4.0 

Ergo Model 1: The Brick 

Programmer's Toolkit 

Full Impact 2.0 

The Second Voyage of Magellan 

C onventional wisdom 
says that you should 

never buy the first release of 
any software package. The 
second release of Lotus 
Development's Magellan 
underlines this truism. Not 
that the first release was 
buggy; but Magellan 2.0 is 
a vastly expanded and emi­
nently more capable package 
that takes "intelligent DOS 
shells" to a new plateau of 
functionality. 

The folks in Cambridge 
haven't fooled with the basic 
Magellan interface. It still 
presents you with a list of 
your files (sorted in which­
ever way you choose) on the 
left side of the screen and a 
view of the contents of the 
file on the right. 

In Magellan, the concept 
of views is a crucial one. 
Greatly enhanced in version 
2.0, Magellan's viewers let 
you quickly browse through 
files and view their contents 
the way you see them from 
within your application (e.g., 
a Lotus 1-2-3 spreadsheet 
looks like a spreadsheet in­
stead of a jumble of charac­
ters, anda WordPerfect docu­
ment is correctly formatted) . 

There are a bunch of handy 
new viewers in version 2.0; 
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and the inclusion of viewers 
for such venerable applica­
tions as Excel , Paradox, and 
Quattro make this new 
Magellan even more useful. 
There's even a viewer that 
lets you view a deleted file 
before you unerase it. And 
what's even more useful is 
the integration of viewers for 
graphics files. If you point to 
a file created by a package 
like Freelance or PC Paint, 
you actually see the graphic 
on your screen-instantly. 

What really sets Magel­
lan 2.0 apart from the first 
version is file compression . 
Lotus has licensed PKWare's 
ZIP technology, which does 
a particularly classy job of 
archiving groups of files 
while cutting your file stor­
age space needs by up to 50 
percent. In the new Magellan, 

THE FACTS 

Magellan 2.0 
$139 

Requirements: 
IBM PC or compatible 
running DOS 3.1 or 
higher with at least 256K 
bytes of RAM and a hard 
disk drive. 

you mark files , press a key, 
and ZIP (compress) them into 
a fraction of their former 
selves. And the reverse holds 
true for the UNZIP (decom­
pression) process. 

But wait , there's more. In 
Magellan 1.0, I could see a 
directory of the files in my 
archive, but I couldn't go 
beyond that. Magellan 2.0's 
new nested viewers are truly 
unique. I can call up a ZIPped 
archive, see a list of the files 
contained within it, and ac­
tually view the contents of 
the files , with Magellan fig­
uring out which viewer to use 
from within the ZIP viewer. 
Taken all together, this makes 
archiving files a much sim­
pler process. If your hard disk 
is getting full, nested view­
ers can be a lifesaver. 

Magellan 2.0 also has a 

Lotus Development 
Corp. 
55 Cambridge Pkwy. 
Cambridge, MA 02142 
(617) 577-8500 
Inquiry 985. 

multitude of additional new 
features. There's a file/disk/ 
archive backup-and-restore 
facility, file verify-and-com­
pare capabilities , and numer­
ous new ways that you can 
customize how you and 
Magellan 2.0 interact with 
your valuable data. And the 
setup process is slyly intelli­
gent , automatically figuring 
out essential details (e.g. , the 
printer you have installed) 
from the contents of the files 
already on your drive. 

Although Lotus markets 
Magellan as an all-purpose, 
al ways-resident intelligent 
DOS shell , I've never been 
comfortable using it that way. 
That doesn't mean that it 's 
not valuable as a DOS shell. 
However, I believe that how 
you interac.t with DOS is a 
matter of personal taste. 

I've found that Magellan's 
ability to index and locate all 
the data on all my hard disks 
is the shining feature that I 
can't live without. And it 's 
even better in version 2.0. 
Magellan took over 60 mega­
bytes of programs and data 
on my hard disk and created 
a 2-MB index . Couple the 
viewers with Magellan's 
newly expanded " fuzzy 
search" capability, and it 
becomes absolutely invalu­
able for locating data that's 
tucked away someplace but 
you don't know where. 

What Magellan 2.0 has 
brought to the DOS world is 
a unique ability to see your 
data as an integrated and 
accessible knowledge base 
instead of just a loose collec­
tion of files . I particularly like 
the way it treats multiple hard 
disk volumes as a single en­
tity. And while the basic 
Magellan interface may not 
be your ideal cup of tea, the 
package is versatile and cus­
tomizable enough to make 
the voyage enjoyable. 

-Stan Miastkowski 
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Page Maker 
Never Looked 
Better 

W ithPageMaker4.0, the 
loose ends in the pre­

vious versions are almost all 
cleaned up and several fea­
tures are added that fans have 
been wanting for years . The 
result is a nearly perfect desk­
top publishing program for 
the Macintosh. 

The Preferences menu 
selection now boasts a text­
only display mode as well as 
a monofont story editor. Ed­
iting story text used to be a 
pain. The story editor brings 
up the selected story in a 
single font and gives you the 
usual amenities: cut and 
paste, a full spelling checker, 
and improved hyphenation . 
Text import and export filters 
convert PageMaker stories to 
and from popular word pro­
cessors. TIFF support is now 
expanded to include both 
compressed TIFF files and 
24-bit color images. 

There are other additions, 
too, like the ability to toggle 
between the selection tool 
and the currently selected one 
by pressing Command-Space 
bar. Also, you no longer need 
to be an octopus to capture 

THE FACTS 

PageMaker 4.0 
$795; $150 upgrade fee 
for registered 3.0 users 

Requirements: 
Mac SE or better with 
2 MB of RAM and a 

PostScript output. Instead of 
Command-option-K , the 
" PostScript" button in the 
Print menu gives you direct 
file output. 

New font support allows 
rotating text in 90-degree 
increments and has drasti­
cally improved font kerning 
and point control. Maximum 
font size is increased from 

P111,._.,. ,..,,....., F.1\. 
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hard disk drive with 6 
MB of free disk space. 

Aldus Corp. 
411 First Ave. S 
Seattle, WA 98104 
(206) 622-5500 
Inquiry 986. 

127 points to 650 points. New 
paragraph controls include 
selectable orphan and widow 
functions and automatic 
placement of rules at the 
beginning and end of each 
paragraph. 

For large publications, the 
new Book functions let you 
group multiple documents 
together into one logical en-

The Granite-Sided Brick from Ergo Computing: 
Transportable Tech no logy 

T he computer industry 
isn't very creative about 

product names, so I have to 
hand it to Ergo Computing 
for aptly nicknaming its sys­
tem Ergo Model 1: The 
Brick. The Brick is a loaded 
16-MHz 386SX-based sys­
tem packed in a 3!/J- by 8-
by 11113 -inch package that 
weighs 7 1/ 2 pounds. (A 20-

MHz version is coming 
later. ) But the resemblance to 
a piece of masonry doesn't 
end there; The Brick comes 
standard in an eye-catching 
granite-finish case. (For the 
less adventurous, it's also 
available in boring beige.) 

The philosophy behind The 
Brick is so obvious that I'm 
surprised that no one has 

thought of it before. While 
laptops are popular, they 
don't always fill the bill for 
today's busy computer-liter­
ate work force, who need to 
take work home in the eve­
ning. With The Brick you can 
keep a monitor and a key­
board at each work location , 
carrying the computer guts 
(and your own data) between 

tity. It's especially handy 
when you combine it with the 
new table of contents and 
indexing features . The maxi­
mum document length has 
been expanded to 999 pages. 

I worked with a beta ver­
sion on both a 4-megabyte 
Mac SE and a 5-MB Mac II 
with a Radius dual-page color 
display. Before I could run 
PageMaker 4 .0 on the Mac 
SE, I had to upgrade the stan­
dard 1 MB of RAM . Aldus 
recommends a minimum of 
2 MB. With 4 MB, Page­
Maker 4.0 ran perfectly un­
der MultiFinder 6.0.3 with 
Adobe Type Manager, leav­
ing 1.5 MB free, which was 
ample room to fire up Micro­
soft Word 4.0. Speedwise, 
the new PageMaker takes a 
little longer to display text 
than version 3.0, but it's fast 
enough to be usable on a Mac 
SE. Printer output is much 
improved, thanks to the new 
kerning and tracking features. 

What I'd still like to see 
added are multiple document 
windows and more complete 
"export" tagging. It would be 
great to save text attributes 
when converting to or from 
ASCII documents . Neverthe­
less , PageMaker4 .0isalmost 
all you could hope for in a 
desktop publishing package. 

-Howard Eglowstein 

locations. The Brick takes up 
less than half of a typical 
briefcase and is built to travel , 
easily surviving up to 50-g 
bumps. Even more than a 
typical laptop, The Brick is 
truly transportable comput­
ing. 

The system I tested had 1 
megabyte of RAM (which is 

continued 
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expandable to 8MB) , a 3V2-
inch 1.44-MB floppy disk 
drive, and a 40-MB Conner 
Peripherals hard disk drive 
(100- and 200-MB drives are 
also available). There's also 
a 2400-bps modem, high­
resolution (up to 1024 by 768 
pixels) VGA graphics, a par­
allel port , a pair of serial 
ports, and room for a half­
length add-in card (or two 
half-length cards if you forgo 
the floppy disk drive) . You 
also get a monochrome 
monitor and keyboard. 

Technologically, this is 
one of the most integrated 
systems I've ever seen. Pack­
ing all this big-system func­
tionality into a tiny case 
wasn't easy, and Ergo uses 
the latest cutting-edge tech­
nology. Two packed circuit 
boards contain Chips & 
Technologies ' low-power 
LEAP chip set and 452 VGA 
chip. Pack the modem chips, 
some RAM, and the other 
necessary support circuitry 
into the package, and it all 
fills every nook and cranny. 

All this circuitry, of course, 
generates heat , even though 
the entire system draws only 
28 watts of power. How this 

SHORT TAKES 

THE FACTS 

Ergo Model 1: The Brick 
$2695; with color 
monitor, $2995 

Ergo Computing 
One Intercontinental Way 
Peabody, MA 01960 
(508) 535-7510 
Inquiry 987. 

Borland Beefs Up the Programmer's Toolkit 

T oo many programmers 
fly by the seat of their 

pants, lacking instrumenta­
tion with which to measure 

THE FACTS 

Turbo Debugger 
and Tools 2.0 
$149.95 

Requirements: 
IBM PC or compatible 
with 384K bytes of 
RAM. 

Borland International 
1800 Green Hills Rd. 
P.O. Box 660001 
Scotts Valley, CA 95066 
(408) 438-8400 
Inquiry 988. 
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software performance. Turbo 
Profiler, star of Turbo De­
bugger and Tools 2.0 , de­
livers the data and eliminates 

the guesswork . Users of 
Borland languages-and of 
other language products , 
since the Profiler is .MAP-

l!gll!JH•••• Col lec lion enab led 
Su bfttnctions enabled 
Displayo C• l ls 
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Runs: 1 of 1 
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heat is dissipated is unique. 
The Brick's main processor 
board sits against a flat , 
heavy-duty plastic "blanket" 
filled with an inert heat-con­
ducting liquid. This carries 
the heat generated by the cir­
cuits to the extruded-alumi­
num case, which is designed 
as a large heat sink. During 
operation, the entire case 
becomes lukewarm. 

Ergo says that it will soon 
be offering a Sharp flat-panel 
VGA display and a compact 
keyboard. Available this fall 
for an additional $800, they 'll 
make The Brick a truly pow­
erful portable indeed. Also 
coming down the pike is a 
$249 "docking unit" for mak­
ing hookup of The Brick at 
multiple locations easier. 

Of all the surprises hidden 
inside The Brick, the bottom 
line is even more notable. In 
today's market , $2695 is a 
skimpy price for a not-at-all 
skimpy system (including a 
keyboard and monochrome 
VGA monitor) . In a world of 
boring and utilitarian PCs, 
The Brick stands out for both 
its elegance and its techno­
logical sophistication . 

-Stan Miastkowski 

and CodeView-compatible­
w ill wonder how they ever 
got along without it. 

The Profiler shares much 
technology with an upgraded 
Turbo Debugger. Both sport 
a character-mode graphical 
user interface, utilize the 
same .EXE-embedded sym­
bolic information , and , when 
running on a 386, can oper­
ate in extended memory on a 
virtualized real-mode DOS 
program. 

The 386 support saved the 
day when I set out to test the 
Debugger and Profiler on the 
latest version of XScheme. 
The real-mode tools could 
not digest the 210K-byte 
large-model program, but 
their protected-mode coun­
terparts worked flawlessly. 

continued 



Embedded systems designers have already used CrossCode C in over 577 different applications. 

CrossCode C comes with four 
powerful tools to help you program your 

68000-based ROMable applications 
From C source to final object, each tool takes you 
one step closer to your finished ROMable design 

CrossCode C is designed spec ifically 
to help you write ROMable code for 

all members of the Motorola 68000 
famil y. Four powerfu l tools take you from 
C source to object code: 

1. COMPILER: To get truly RO Mable 
code, you have to start with a trul y 
ROMable compi ler. Here are three 
CrossCode C features that you won ' t find 
in any ordinary C compiler: 

• Compiler output code is split into fi ve 
independent memory sections that you 
can ass ign into ROM or RAM as you 
please. 

• You can optimize the code for your 
application because you control the sizes 
of data types . For example, you can 
optimize for speed by using two byte 
ints, or get maximum versatility by 
using four byte ints. 

• You can easily write assembly language 
routines that call C functions and vice 
versa, because the compiler uses simple, 
well documented parameter passi ng 
conventions. 

2. ASSEMBLER: CrossCode C 
comes with a Motorola-sty le assembler 
that has all the features that assembly 
language programmers require. In fac t, 

you could write your whole application 
with it: 

• The assembler features an advanced 
macro language, conditional assembly , 
"inc lude" fi les, and an unlimited size 
symbol table. 

• Detailed cross references show you 
where you' ve defined and referenced 
your symbols. 

• After a link , you can actually convert 
your "relocatable" assembler li stings 
into "absolute" listings that contain 
absolute addresses and full y linked 
object code. 

3. LINKER: The CrossCode C linker 
is designed to handle truly huge loads. 
There are no limits on the number of 
symbols in your load or on the size of your 
output file. And you can always count on 
full 32 bit target addressability. because 
the linker operates comfortably in the 
highest ranges of the 68030 's address 
space. 

4. DOWNLOADER: CrossCode C 
comes wi th a downloader that puts you in 
touch wi th all EPROM programmers and 
emulators. It can convert your load into 
Motorola S-Records, Intel Hex , Tek Hex , 
Extended Tek Hex , and Data 1/0 ASCII 

Hex. You can also produce a binary image 
and convert that image into any format 
you might want. In all formats , bytes can 
be split into EPROMs for an 8, 16, or 32 
bit data bus. 

Why Wait 
Once you start using Cr ossCode C , you 
may just wonder how you ever got the job 
done before! It 's available under 
MS-DOS for just $ 1995, and it runs on all 
IBM PCs and compatibles (640K memory 
and hard disk are required). Also available 
under UNIX, XENIX, and VMS. 

CALL TODAY for more information: 

1-800-448-7733 
(ask for extension 2002) 

Outside the United States, please dial 

PHONE: 1-708-971-8170 
FAX: 1-708 -971-8513 

SOFTWARE DEVELOPMENT SYSTEMS, INC. 
DEPARTMENT 22 

4248 BELLE AIRE LANE 
DOWNERS GROVE, ILLINOIS 60515 USA 

CrossCode'-" is a trademark of SOFTWARE DEVELOPMENT 
SYSTEMS, INC. MS-DOS® is a regisiered trademark of 
Microsoft UN IX® isa regis1ered trademark of AT&T. XENIX® 
is a registered trademark of Microsoft. 



The Debugger (but not the 
Profiler) can also run in pro­
tected mode on a 286. That 
configuration doesn't deliver 
the advanced in-circuit 
emulator-like capabilities of 
the 386 Debugger, but it does 
solve the RAM cram. 

Comprehensive mouse 
support most visibly sets the 
new Debugger apart from its 
predecessor. But there's more 
power under the hood as well . 
The Debugger works with 
Turbo Pascal 5.5 objects and 
is " C + + ready." It can walk 
backward within sections of 
straight-line code. A macro 
facility helps you reproduce 
the sequence of events pre-

SHORT TAKES 

ceding a crash . Best of all , 
you can now debug TSR 
programs and device drivers . 

A new Turbo Assembler 
comes with the kit , too. As­
sembly aficionados will 
appreciate the new multipass 
architecture, which optimally 
encodes near jumps. The new 
CALL statement simplifies 
the interface between assem­
bly and C or Pascal. And with 
the .486 directive, you can 
deploy i486 instructions. 

These enhancements are 
noteworthy, but the Profiler 
really steals the show. You 
begin by specifying areas that 
you want to watch: These can 
include all routines in your 

program, routines in a mod­
ule, or even individual lines 
of code within a routine. You 
can also monitor file 1/0, 
overlay swapping, and inter­
rupts . 

Statistics gathering can 
take a long time, depending 
on the number of areas you 're 
watching, but at any point 
you can do Control-Break to 
view the current execution 
profile. The Profiler presents 
hot spots-the areas in which 
your program spends most of 
its time-in a scrollable bar 
graph and links the graph to 
code in source and assembly 
form. If you enable the call­
ers option , you can examine 

Full Impact 2.0 Hits a Little Bit Harder 

A shton-Tate's new Full 
Impact 2.0 has gone 

three-dimensional and added 
features , yet it has retained 
the impressive presentation 
qualities of the original Full 
Impact. 

An important new feature 
is the ability to read and write 
Excel format files. Version 
2.0 also has three-dimen­
sional charting abilities, in­
cluding surface plots, and you 
can output to color printers­
moving Full Impact a step 
ahead as a leading Macintosh 
presentation spreadsheet 
package. 

I took a look at a beta ver­
sion and found the new pro­
ductivity enhancements a real 
boon. You can assign com­
mon functions to an icon bar 
and perform them with just a 
click of the mouse. I also 
found it extremely simple to 
enter a complex set of data 
and start performing analysis 
on it. Then when I wanted to 
create a presentation, I could 
rapidly move the data around, 
add in text boxes and arrows, 
and precisely place the charts . 
It was a bit harder, however, 
to make the charts appear the 
way I wanted them to, once 
they were placed . A dialog 
box can be accessed to alter 
the appearance of the chart, 
and this was very useful for 
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an overlay chart made by 
combining three line graphs. 
However, I had trouble get­
ting a 3-D chart to turn out 
the way I wanted it to, al­
though I finally succeeded. 

Intelligent recalculation is 
an important addition , espe­
cially when considering that 
Full Impact can handle up to 
eight spreadsheets at once, 
each with half a million cells, 
even on a 1-megabyte ma­
chine. 

The new feature that I liked 
best was an addition to the 
macro capability of the pro­
gram. Although its macro ca­
pability has always been im­
pressive, Ashton-Tate has 

now added an Excel macro 
translation utility, as well as 
making all the other new 
features of the program avail­
able via macros. The result 
is that any object on the 
spreadsheet (e.g., a piece of 
text like "click on me") can 
become a button that acti­
vates a macro. This makes it 
possible to create extremely 
flexible and powerful spread­
sheets with Full Impact. 

With version 2.0, you can 
use embedded calculations 
by customizing numerical 
formats. You can use this 
feature to convert values over 
a range automatically just by 
applying a new format to that 

the code paths leading to a hot 
spot. 

The process isn't effort­
less-nor could it be. Effec­
tive analysis requires skillful 
modulation from coarse- to 
fine-grained data collection. 
And I can think of improve­
ments . For example, while 
investigating XScheme, I 
found that the Profiler's in­
terrupt-monitoring and exe­
cution-profiling subsystems 
aren't linked as tightly as they 
could be. But why quibble? 
Here's a tool that will help 
make software engineering a 
reality. 

Bravo, Borland! 
-Jon Udell 

THE FACTS 

Full Impact 2.0 
$295 

Requirements: 
Mac Plus, SE, or II with 
1 MB of RAM ; a hard 
disk drive is recom­
mended . 

Ashton-Tate 
20101 Hamilton Ave. 
Torrance, CA 90502 
(213) 329-8000 
Inquiry 990. 

range. You can now zoom in 
and out of the spreadsheet so 
that you can see up to 64 pages 
of the spreadsheet presenta­
tion at once. At any level , you 
can edit and move items so 
you can see-on-screen-the 
overall look of a presentation 
before printing. 

Full Impact 2.0 is consid­
erably improved, and it faces 
a more open spreadsheet 
market than previously. 
However, all the Mac spread­
sheets are considerably more 
powerful than they used to be, 
and Full Impact 2.0 will un­
doubtedly face stronger com­
petition in the future. • 

-Owen Linderholm 
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Windows 3.0 carries DOS 

into the 1990s 

Three's the One 
• Jon Udell 

U 
sers of DOS PCs rejoice! Win­
dows 3.0 will breathe new life 
into your machine. Microsoft 
has bundled a graphical envi­

ronment , a suite of desktop applications , 
a DOS program switcher, a Windows 
multitasking executive, a V86 multi­
tasker, and a virtual memory manager 
into a single package. 

Windows has long aspired to change 
the face of DOS computing-not just for 
Excel or PageMaker addicts, but for the 
rest of us . A year ago, that transforma­
tion seemed unlikely. Today it appears 
inevitable. Windows 3.0 finally consum­
mates the Windows/DOS marriage. That 
is good news for the 386 crowd, and it's 
great news for the silent majority: 286 
owners who've lately been made to feel 
like they have bought an Edsel. 

Windows 3.0 runs in three modes: 
real, standard, and 386 enhanced. When 
you type win at the DOS command line, 
Windows scopes out the local hardware 
configuration and starts up in the appro­
priate mode: real mode on a 640K-byte 
XT or AT, standard mode on an AT with 
at least 256K bytes of extended memory 
or a 386 with up to 1 megabyte of ex­
tended memory, and 386 enhanced mode 
on a 386 with more than 1 MB of ex­
tended memory. All modes share the 
same radically improved graphical user 
interface (GUI) and enhanced suite of 
Windows desktop applications. Standard 
mode adds the ability to run Windows 
3.0 applications in 286 protected mode­
that is, with direct access to up to 16 MB 
of extended memory. The 386 enhanced 
mode adds more: preemptive multitask-
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ing of DOS programs running in V86-
based virtual machines, and demand­
paged virtual memory. 

You can override the default start-up 
behavior. For example, you can type win 
/r to start Windows 3.0 in real mode on 
a 286 or 386. And to run an existing 
Windows/286 or Windows/386 applica­
tion, that's just what you'll have to do. 
Windows 3.0 is fundamentally a DOS 
extender. The DOS-extended programs 
that it can execute-Windows 3.0 appli­
cations-must abide by the same laws 
that govern all protected-mode applica­
tions. That means, among other things, 
that a program can 't write to a code seg­
ment, perform segment arithmetic, com­
pare segment addresses , or load a seg­
ment register with a value other than one 
provided by the operating system. 

Most existing Windows applications­
and virtually all the major ones-will re­
quire a tune-up in order to comply with 
Windows 3.0. But the trauma won't be as 
severe as you might think. In general, 
even ordinary DOS applications port 
readily to DOS extenders. Windows pro­
grams, written to a far stricter applica­
tion programming interface (API) that 
was designed with protected mode in 
mind, find the transition even easier. 
Also, Windows developers have been 
working with version 3.0 for months; 
many have already completed their 
ports . At least one shipping application, 
Word for Windows, won't even require 
an upgrade-it's already 3.0-compatible. 

Although Windows 3.0 costs $150, 
Microsoft will upgrade existing Win­
dows/286, Windows/386, and Windows 

0 N S 

run-time users for $50 within 90 days of 
its release date. Application upgrade pol­
icies should be similarly reasonable in 
most cases . Through the end of August , 
users can call (800) 323-3577 to inquire 
about and order Windows 3.0-compat­
ible products. 

I The New Windows Desktop I ,. I 
By design , the Windows desktop closely 
resembles that ofOS/2 1.2. And yes , that 
means that like Presentation Manager, 
Motif, and NextStep, Windows offers 
what seems to have become the sine qua 
non of the modern GUI: buttons shaded 
to create a three-dimensional effect. But 
look more closely at the photo at right 
and you'll discover a far more significant 
enhancement. Both PM and Windows 
support child windows that run as win­
dows or as icons within the boundaries of 
a parent window , sharing its menu bar. 
You can see two examples of this behav­
ior in the photo . Both the File Manager 
(similar to OS/2 l .2 's File Manager) and 
the Program Manager (Windows 3.0's 
primary shell) contain child windows in 
active and iconic states . 

I've yet to see another Windows 3.0 
application that exploits this technique 
(which IBM's Common User Access 
style guide calls the multiple document 
interface , or MDI) as fully as the File 
Manager and the Program Manager do . 
But the new Software Development Kit 
(SDK) includes an MDI code skeleton, 
and I hope many applications will adopt 
this style. Other GUis' window systems 
pale by comparison; they limit you to a 
single top-level desktop. Windows 3.0 
(like OS/2 1.2) supports a hierarchy of 
desktops. Each records the arrangement 
of windows and icons running in support 
of a task. You can collapse the entire 
aggregation into a top-level icon, thus 
sweeping away a lot of visual clutter. 
And you can recall the task and all its as­
sociated context with a single keystroke . 

continued 
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Running Windows 3. 0 on a 386, 
you can multitask windowed DOS 
programs along with Windows 
protected-mode applications. 

Even on a 286, Windows 3. 0 
applications use extended memory. 
With its powerful new shell, 
protected-mode capability, color 
palette manager, and network 
awareness, Windows 3.0 
gives DOS-based computing a 
powerful shot in the arm. 

a 
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Here is a practical way to manage a dozen 
tasks , each with one or more windows­
even on a standard VGA screen. 

You interact with Windows and DOS 
by way of five key desktop applications: 
File Manager, Program Manager, Task 
List , Control Panel, and Print Manager. 
File Manager, like its OS/2 counterpart, 
views disk drives the way an outline pro­
cessor does. Its primary child window 
presents a directory tree ; you single-click 
on nodes to show or hide their descen­
dants . Double-click on a directory node, 
and File Manager opens a new child win­
dow that lists the files in that directory. 
You can opt for an iconic or a textual dis­
play, sorted in a variety of ways . As with 
the old Windows MS-DOS executive, 
you can select and launch DOS or Win­
dows applications directly or indirectly 
by way of documents associated with ap­
plications . New conveniences include the 
ability to copy and move files and sub­
trees using the mouse, the ability to in­
voke an application by "dragging and 
dropping" a compatible document onto 
its icon, and the ability to search for 
files . 

I File and Program Managers I • I 
If you inspect the photo carefully , you'll 
see that the File Manager knows that the 
highlighted drive icon represents a net­
work drive . (The same holds true for 
CD-ROM drives.) But that is just a 
glimpse of Windows 3.0 ' s network 
awareness . It goes much further. The 
product provides extensive hooks for a 
variety of networks , including MS-Net , 
LAN Manager, NetWare , and Vines. 
When you install Windows 3.0 in the 
presence of one of these networks, it 
loads a corresponding driver. (NetWare 
users take note: You'll also need to up­
date your network shell components by 
way of Net Wire or the Novell hotline.) 

The network driver provides many 
conveniences. From the File Manager , 
for example, you can execute Connect 
Net Drive . It provides a graphical inter­
face to MS-Net's net use , NetWare 's 
map, or whatever command your network 
uses for this purpose. With Browse , you 
can look through the list of available 
servers and mounted volumes for the 
drive to which you want to connect. The 
specific form that this dialogue takes 
will, again, vary according to your spe­
cific network. 

The File Manager, like the Macintosh 
Finder, is fundamentally a disk organiz­
er. The Program Manager works quite 
differently ; it's a task organizer. If you 
prefer the disk-oriented approach , you 
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can make File Manager the primary 
shell ; just open WIN .INI and specify 
shell=winfile .exe . But Windows 3.0 
defaults to the Program Manager , and 
for good reason . Its elements are groups 
and program items. Groups are child 
windows that contain iconic program 
items that , in turn , refer to applications 
and optionally to associated documents . 
But when you create groups , add pro­
gram items, and copy or move program 
items between groups , you're not ma­
nipulating the applications or documents 
themselves; you ' re manipulating point­
ers to them. The added flexibility takes 
some getting used to , but it's extremely 
useful. 

You link program items to applications 
by way of the Program Manager ' s Prop­
erties dialogue. Here you supply an ap­
plication ' s command line: an .EXE 
(Windows- or DOS-executable) , .PIF (a 
Program Information File that tells Win­
dows how to allocate resources for a DOS 
program) , .COM , or .BAT file , along 
with command-line arguments if re­
quired . Unless you declined the offer, 
the Windows setup program will have 
scanned your local (and network) drives 
and created program items for all your 
Windows applications and for the DOS 
applications for which Windows provides 
predefined .PIF files . 

Like File Manager, Program Manager 
can tile or cascade its active child win­
dows and arrange those that are running 
as icons. You can select and activate any 
group window or group window icon 
from a list. And you can minimize any 
group window, or minimize the Program 
Manager itself. 

I Tasks, Controls, and Printing I • I 
Task List pops up when you double-click 
on the desktop , press Control-Escape, or 
choose Switch To from any window's 
control menu . It can tile or cascade top­
level windows, arrange top-level icons , 
enumerate tasks , switch among tasks , or 
kill a task. The several mouse and key­
board procedures for starting the Task 
List typify Windows 3.0. Like its prede­
cessors , and despite its greater complex­
ity , Windows 3.0 operates quite nicely 
under keyboard control. No one will 
want to use the product without a mouse , 
but power users will appreciate the 
dozens of keyboard shortcuts. 

The Control Panel provides a suite of 
configuration tools . Some of the tasks 
you can perform here include resetting 
the desktop colors , installing or remov­
ing printer and screen fonts, attaching to 
an alternate network server, configuring 

communications ports, installing and 
configuring printers , and specifying 
multitasking settings for 386 enhanced 
mode. In the Colors dialogue, you can 
switch to an alternate desktop color 
scheme or invent your own. The Ports di­
alogue repairs a long-standing deficien­
cy: At last , Windows itself supports 
XON/XOFF flow control. 

The Printers dialogue illustrates an­
other facet of Windows ' new network 
awareness . Once you've specified a port 
(e .g. , LPTl) and a printer (e .g., HP La­
serJet), you can browse network print 
queues and connect the port to a queue 
that supports your selected printer. Win­
dows intelligently offers to bypass the 
local spooler and print directly to the net­
work queue. With earlier versions of 
Windows, you had to disable spooling 
entirely in order to use network queues . 
Now you can configure spooling on a 
per-printer basis . 

The Print Manager handles both local 
and network queues. Even when you 
bypass the Windows spooler and print 
straight to a network queue, you can use 
the Print Manager to monitor the job's 
progress . Local queues display only jobs 
printed from Windows applications , but 
network queues-thanks to the interven­
tion of the network driver-list all your 
print jobs. By default, a network queue 
won't list other users ' jobs, but you can 
ask to see the complete list , and (again , 
depending on the specific capabilities of 
your network and its Windows driver) 
you can even browse network queues to 
which you're not connected. 

The desktop applications offer exten­
sive on-line help. Like OS/2 1.2 , Win­
dows 3.0 documents itself hypertextual­
ly and , in its SDK, provides tools and 
protocols that enable applications to fol­
low suit. The Windows 3.0 applications 
I've seen take advantage of the help en­
gine , which lends a nice consistency to 
the environment. I particularly like the 
way the help system enables users to an­
notate on-line documentation. 

I Wide-Open Spaces 

As I write these words , I'm running 
Windows 3.0 in 386 enhanced mode on a 
20-MHz 386 Gateway 2000 with 4 MB of 
memory. The Task List repors that I'm 
running FoxBase (in a virtual DOS ma­
chine) , Epsilon (in another virtual DOS 
machine) , five Windows 3.0 desktop ap­
plications (File Manager, Program Man­
ager, Paintbrush , Terminal, and Note­
pad) , and three additional Windows 3.0 
applications (Microsoft ' s Excel , Sam-

conrinued 
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na's Ami Professional, and Asymetrix's 
HyperCard-like Too!Book) . CHKDSK, 
which I ran in each of the two DOS ses­
sions, reported 477K bytes of free DOS 
memory-scarcely less than the 486K 
bytes available to DOS after I booted and 
loaded my network drivers but before I 
launched Windows. Meanwhile, the Pro­
gram Manager reports more than 10 MB 
of free Windows memory. How can this 
be? DOS multitasking based on the V86 
mode of the 386 processor is nothing 
new . But add protected-mode Windows 
applications running in extended mem­
ory with access to virtual memory , and 
you're really pushing the envelope. 

It ' s a different story on a 286, but not 
too different. On the DOS side, you sub­
stitute program switching for DOS mul­
titasking and give up hardware protec­
tion, and you get somewhat less DOS 
memory. Running Windows in standard 
mode on a 1-MB Compaq Deskpro 286e, 
I found that a secondary DOS session 
saw 44K bytes less free memory than did 
the boot session. On the Windows side, 
you give up virtual memory. Yet al­
though standard mode appears limited 
when you compare it to 386 enhanced 
mode, it legitimizes the 286 in a way that 
no other software product ever has. You 
can still run multiple DOS applications 
reasonably, side by side with Windows 
applications. And those Windows appli­
cations, using as much extended memory 
as you care to install, will really be able 
to stretch their legs . 

DOS extenders come in two flavors . 
The 286 extenders , such as Rational Sys­
tems' DOS/16M, break through the 
640K-byte memory barrier and enable 
programs to run in extended memory on 
a 286 or a 386. But they still form ad­
dresses with 16-bit offsets, so they can't 
manipulate data objects larger than 64K 
bytes . The 386 extenders , such as Phar 
Lap's 386 IDOS-Extender, also break the 
64K-byte segment barrier. They run only 
on a 386, but they can form addresses 
with 32-bit offsets and thus present a 
"flat" 4-gigabyte address space to appli­
cations. Windows 3.0 is a 286 extender. 
It runs programs in extended memory , 
but even on a 386 those programs don't 
see the flat address space that is charac­
teristic of 386IDOS-Extender, Unix, or 
OS/2 2.0. To manipulate very large bit 
maps, for example, Windows 3.0 pro­
grams must still resort to the huge mem­
ory model that tiles segments. 

Although Windows 3.0 offers 386-
specific features-V86 multitasking and 
demand-paged virtual memory-the 286 
is its true target platform. While the 
64K-byte segment limit may be inconve-
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nient, the 640K-byte limit has been Win­
dows' ball and chain . That ' s gone now, 
and both 286 and 386 users will reap the 
benefits . Existing Windows applica­
tions , once converted, will enjoy what 
amounts to a free lunch. Developers who 
couldn't contemplate working in real­
mode Windows will think much harder 
about developing for Windows 3. 0. 

/ Living with Windows 3.0 / • / 

Like many people , I've always thought of 
Windows as an application launcher, not 
a working environment. I'm no fan of 
DOS shells ; the ones I've tried feel like 
straitjackets. But the notion of a dual en­
vironment in which DOS and Windows 
applications coexist was always alluring . 
So with each successive version of Win­
dows, I've put the win command into my 
AUTOEXEC.BAT file , just to see how 
long it could survive there. Earlier ver­
sions of Windows never lasted more than 
a day. This one's a keeper. For the first 
time, the Windows/DOS coexistence en­
tails relatively few compromises . DOS 
sessions see more memory than in previ­
ous versions of Windows-'--in standard 
mode as well as in 386 enhanced mode. 
Even more important to me is that access 
to network services removes what had 
been a major obstacle to sustained use of 
Windows . For example, Windows used 
to simply reject a message sent over a net­
work. Now it fields the message and pre­
sents it in a Windows alert box. The only 
major sacrifice-and this will be a prob­
lem for many users-is that you can 't use 
protected-mode memory managers like 
QEMM and 386Max with Windows 
3.0 's standard or 386 enhanced modes . 

Some of the things I've learned about 
Windows aren 't new to version 3.0 . Like 
Windows/386 , 3 .0 supports cut-and­
paste operations between windowed 
DOS programs and Windows applica­
tions . One evening, while connected to 
BIX by way of the Terminal accessory 
(see below), I used the BIX search com­
mand to generate a list of messages . The 
next step was to reformat the message 
numbers as a comma-separated list and 
feed that list to the file command. I 
copied the search output from Termi­
nal's buffer to the clipboard, pasted it 
into my DOS text editor, built a macro to 
reformat the numbers , and pasted the re­
sult back into Terminal. 

What ' s new-to me, anyway-isn 't 
the cut-and-paste feature itself, but the 
opportunity to use it. You'd never load 
Windows just to cut and paste between 
applications. And you 'd never load it just 
to run one of its accessories : Notepad, 

Write, Terminal , Paintbrush, Calendar , 
Calculator , or Cardfile. But if you estab­
lish the Windows desktop as your work­
ing environment-and 3.0 makes that 
eminently practical-you'll find that it 
has a lot to offer. 

I've always used Notepad for quick 
text-editing tasks in the Windows envi­
ronment, but now I find Write perfectly 
adequate for memos and correspon­
dence . Paintbrush, derived from ZSoft's 
PC Paintbrush, operates in color and im­
proves on the old Windows Paint pro­
gram in a number of other ways. Since it 
supports both .PCX and .BMP (Win­
dows bit-map) formats , it serves as a 
gateway between DOS- and Windows­
based image-processing programs . 

Terminal now handles binary file 
transfers ; while it's not a full-featured 
telecommunications program (it has no 
scripting capability) , it's nevertheless 
quite useful. The new Calculator adds a 
scientific mode. It supports trigonomet­
ric and statistical functions and can oper­
ate in binary , octal , and hexadecimal 
number systems . Even Cardfile-a sort 
of Rolodex that can store scraps of text 
and black-and-white images-turns out 
to be surprisingly handy. Like the Mac 's 
Scrapbook, Cardfile holds a persistent 
collection of clipboard items. 

/ Raster Rainbows 

Right out of the box and running on a 
standard VGA display , Windows 3.0 
looks more colorful than its predeces­
sors. Tasteful use of color has much to do 
with that impression . Although you can 
change the desktop's color scheme, you 
will be hard pressed to come up with a 
better one. But there are also more colors 
to work with . Earlier versions of Win­
dows could use just eight of the 16 pure 
colors available in the VGA 640- by 480-
pixel by 16-color mode; Windows 3.0 
uses them all. 

Behind the scenes, there 's a whole 
new color architecture waiting to be ex­
ploited. The new Windows API defines 
1- , 4- , 8- , and 24-plane device-indepen­
dent bit maps. These formats , which are 
compatible with OS/2 color bit maps, ex­
tend the device independence that Win­
dows applications enjoy to the realm of 
color imagery. Hardware color capabil­
ity, not Windows itself, becomes the lim­
iting factor . 

To support color-intensive Windows 
applications , the new API also defines a 
set of palette management functions . 
These functions facilitate orderly arbi­
tration among applications competing for 

continued 
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Introducing a remarkably fast new route to Windows"' 3.0 
Complete Windows 3.0 applications in half the time 

You don't need a miracle to complete Microsoft® Windows 3.0 
applications quickly and easi ly. 

Just the latest development tools from The Whitewater Group. 
They help you take advantage of all the new features of Windows 3.0 with 
unprecedented speed. 

No matter what kind of application you're developing ... whether 
it's a prototype or a complete system ... we have a time-saving Windows 

solution for you: 
Actor® 3.0 , the complete Windows 
development system. 
ObjectGraphics;"' our new portable 
graphics library .. 
Whitewater Resource Toolkit™ 
for creating and customizing Windows 

MICROSOFT resources .. 
~· WinTrieve™ for indexed file management.. 

© Copyright 1990The W!i~ewalerGroop.lnc. and more. 

For more information 
including you r copy of our 
detailed brochure "The Fast 
Route to Windows Devel­
opment"- plus your copy 
of The Official Instructions 
for The First Annua l 
Whitewater Historic 
Time-Savers Contest-

"Whitewate(sActor 2.0, Resource Toolkit for 
Windows, and win Trieve deliver benefits that 
any organization planning to use Microsoft 
Windows or the 0512 Presentation Monoger 
can ill afford to do without" 

William F. Zachmann 

[Reprinted from PC Magazine, April 24, 1990. 
© 1990 Ziff Communications Company) 

Phone 1-800-869-1144 today! 
Or FAX you r request for information to 708- 328-9386 

9 The Whitewater Group ® 
1800 Ridge Avenue, Evanston, IL 60201 -3621 USA 708-328-3800 
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the use of a limited supply of colors . An 
application can define a list of colors that 
it requires, in order of importance. 
When it runs in the foreground, the ap­
plication gets first choice of the colors 
available in the system palette. Back­
ground applications contend for the re­
maining colors; they receive consider­
ation in reverse order of activation. If the 
system palette runs out of free colors, 
Windows maps some or all of their re­
quests to the closest colors already in 
use, taking each application's specified 
color priorities into account. 

Windows reserves a pool of 20 static 
colors; that ' s the default palette used for 
window titles, menu bars , and other 
standard desktop elements . That means 
most applications won't need to concern 
themselves with the intricacies of palette 
arbitration . On a 16-color VGA display , 
it's not even an issue. But as Windows 
3.0 drivers designed for more capable 
video boards arrive, and as Windows ap­
plications begin to exploit 256 and more 
colors, the palette manager will come 
into its own. Video Seven and 8514/A 
drivers are included with Windows 3.0, 
by the way. But most users ofbetter-than­
VGA display hardware will have to wait a 
while to find out what Windows 3.0 can 
really do with color. 

I Running DOS Applications I y I 
When you run your DOS programs 
under Windows 3.0 , the standard and 
386 enhanced modes correspond closely 
to Windows/286 and Windows/386. In 
standard mode, DOS programs run full­
screen and uninterrupted. You can have 
one or more DOS sessions; each swaps to 
disk when you switch away from it. Stan­
dard mode improves on Windows/286 in 
several ways. There's more memory for 
DOS programs because Microsoft has 
dropped a little-used feature of Win­
dows/286-the ability to window well­
behaved applications . The Program 
Manager and Task List make it easier to 
find and switch to your DOS applica­
tions . Windows 3.0's 386 enhanced 
mode, like Windows/386, creates a 
powerful hybrid environment. The Win­
dows session, within which Windows ap­
plications multitask cooperatively, itself 

COMPANY INFORMATION 
Microsoft Corp. 
1 Microsoft Way 
Redmond, WA 98052 
(206) 882-8080 
Inquiry 859. 
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multitasks preemptively with one or 
more virtual DOS machines. A DOS 
program can run full-screen or in a win­
dow; Alt-Enter toggles between the two 
display modes. You can run textual and 
(with restrictions) graphical displays in 
windows. 

Each virtual machine inherits and can 
customize the boot DOS session. Since 
the original TSR memory hit propagates 
to all virtual machines , it ' s best to start 
lean (e .g., with just network drivers) and 
then load extras on a per-session basis . 
There is no AUTOEXEC.BAT file for 
virtual machines , but you can use .PIF 
files in conjunction with .BAT files to 
tailor your DOS sessions for specific 
purposes . 

The 386 enhanced mode outclasses 
Windows/386 in several respects. Vir­
tual memory enables you to run more 
DOS sessions . And you've got greater 
control over how those sessions multi­
task . A Windows/386 .PIF file offers 
three options. Foreground means run 
only in the foreground while background 
tasks run concurrently. Background 
means run in the foreground or the back­
ground while background tasks run con­
currently. Exclusive means run only in 
the foreground and halt all other tasks. 
Windows 3 .0 preserves and extends 
these options . You can adjust each DOS 
task's (or Windows ' own) foreground 
and background time slice. A new form 
of the exclusive mode gives a DOS task 
all the cycles it wants while active, but it 
enables Windows to switch away from it 
when idle. When there's an interrupt 
pending to a virtual machine , Windows 
temporarily boosts its priority to main­
tain crisp keyboard response. In special 
cases, you can speed up a DOS program 
by locking its EMS, Extended Memory 
Specification, or conventional memory. 

Virtual machines require virtual de­
vices . Windows provides drivers for the 
basic ones-disk, video, and keyboard­
but you might run into a problem with a 
less common device. For example, my 
floppy disk drive controller-based tape 
drive won't work with Windows 3.0 in 
386 enhanced mode , so I can't run tape 
backups in the background. 

What about DOS-extended programs? 
For now you have to drop down to stan­
dard mode to run 286 DOS-extended 
programs like Lotus 1-2-3 release 3.0 , 
and to real mode to run 386 DOS-ex­
tended programs like Interleaf Publish­
er. But there ' s hope of better things to 
come. DOS-extender vendors are work­
ing hard to comply with the new DOS 
Protected Mode Interface, which will 
enable Windows 3.0 (or any other DPMI 

server) to multitask protected-mode ap­
plications . It sounds even scarier than the 
Virtual Control Program Interface, but 
the current popularity of DOS extenders 
and the likely success of Windows 3.0 
will probably make DPMI a reality . 

I The OS/2 Killer? 

Has Microsoft, which also sells OS/2, 
committed corporate fratricide? Yes and 
no. Windows 3.0 addresses , and satis­
fies , many pressing needs . Rarely does 
an operating-system upgrade render 
existing hardware so much more useful. 
Windows 3.0 will delight longtime Win­
dows fans and win many new converts. 
Developers are flocking to the platform 
and , in some cases , shifting their focus 
from OS/2's PM to Windows. The Win­
dows momentum that has been building 
is about to become a tidal wave. 

But scratch the elegantly polished sur­
face and you ' ll still find creaky old 
DOS. OS/2 really is much better. Its 
multithreaded architecture , 32-bit pro­
gramming model , High Performance 
File System, and rich Graphics Program­
ming Interface should eventually earn it 
the respect it deserves. 

Windows 3.0 could be the best thing 
that ever happened to OS/2. It ' s ideally 
positioned to draw huge numbers of DOS 
users into the realm of GUI-based multi­
tasking. Many will remain happily with­
in the Windows fold. As client/server ap­
plications evolve, the Windows 3.0 client 
workstation-communicating with serv­
ers running OS/2 or its competitors­
seems destined to become an important 
industry standard. But power users who 
yearn for a better foundation under the 
graphical desktop will find the move 
from Windows to OS/2 natural. 

In the meantime, on both technical 
and strategic grounds , Windows 3.0 suc­
ceeds brilliantly. After years of twists 
and turns , Microsoft has finally nailed 
this product . Try it . You 'II like it. • 

Editor ' s note : BYTE's Windows 3.0 cov­
erage continues next month with hands­
on descriptions of specific applications 
that have been redesigned to work with 
the new graphical environment. The se­
lection will include applications for word 
processing, databases , spreadsheets , and 
developers' tools , among others. In the 
months beyond, look for articles that tell 
the Windows 3. 0 story in still greater 
depth and breadth. 

Jon Udell is a BYTE senior editor at 
large. You can contact him on BIX as 
"judell. " 
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THE HIRSCH REPORT OF THE SKIES 

SIM SHORTS 
Reported by The Star 

Every day billions of teor-burst communica­
dust particles enter in- tion a practical and 
to Earth' s atmosphere. economical alternative 
Now scien1is1s are to the use of tele-
working 10 make me- (continued on ~11 2J 

You CanY Sea the Great Wall from tha Moon! 
Everyone has heard 

that you can see the 
Great Wall of China 
from the Moon. Or from 
Earth orbit . Or even 
from Mars. Certainly 
you cannot see the 
Great Wall from the 
Moon. According to 

an astronaut, it's diffi· 
cult even seeing conti· 
nents. You may be able 
to see the Great Wall 
from orbit, but, in gen­
eral, it's difficult even 
to see famil iar objects; 
the planet's swifl mo-

fcontinued on P1Jt;t1 3J 

Voyager's Last Picture Show: 
When Voyager 2 was launched 12 years ago, who 
could have imagined these photos at rhis poinr in time. 
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NO BLACK HOLES? 
Scientists are still unable to confirm 

• 
New Leaps In MetaJ. 
Organic Che.mistry I Metal-organic chemi&try bridges the gap beto;i;een organic and inor· 

ganic: chemistry. It can lead to import.ant new pn>ducts (for e::cunple, 
poison antidotes). A chelate, such as EDT A abo\-e (containing carbon, 
hydrogen, oxygen and nitrogen at.oms) can surround ions of metals 

the existence of e11en a single black hole, 
despite widespread belief that such 
things should exist. Tracking down these 
invisible objects isn't easy, because they 
can only be studied ind irectly by t he 
effects they have on their surroundings. 
There are several types of places t hat 

~What's New in r Superconductivity? 

I and remove them from unwanted places. (continued nutpagt) 

! ~~9*d~e~~~·I~ ~ii:'ge8!°te1::~:aC:::'~~ m:=~t 
Within days of the di.sco'·ery, electronics, power transmission, and 
trnnsportation \.\'~being redeftned in everyone's imagination. Yet 
superconductivity was not a new phenomenon. The effect was ftr'S't 

tcontimJ~ on paoe 31 I ! observed in mercury in 1911, and, since then, more ihan 6000 ele· 
I ment.s, a1loys, and compounds have been found to superconduct! 

MIRROR, MIRROR 
It's a chore. but alt reflecting tele­

scopes reQuire cleaning their reflective 
mirrors . Eventually, the aluminum coat· 
ing on their mirrors deteriorates and 
needs replacing. For large instruments, 
the process requires removing the tele· 

~ Antimalle< Bottl•d 

i (eontinlled nat pogd 

I A device tested may give investigators a glimpse of what an antimat-
; ter world might look like. The device cools antimatter to a tempentture 

!continued on page 51 

I 
• Flety Years Ago 

I a. few degrees above absolute zero and stores it for several days at 
1\ time. (continued nt:rt pozd 

I Rumor ha,, it that before WWTI, our chemists were e.xperimentingwith 

! ~!is~se~a°::he~n:7:~~o~Jd1:.r:!:~h~ =·=r:g 
I development of a shelf·stable Cration. Don'~ believe all rumors. 

Introducing the new HP LaserJet III printer with 
Resolution Enhancement technology. 
The rules have changed. Now the 
name of the game is Resolution 
Enhancement technology. You'll call 
it the best thing to happen to laser 
printing since the very first HP 
LaserJet printer. It gives you clearer 
resolution. Curves that really curve. 
And edges that are never jagged. 

Instead of a "one-size-fits-all" dot, 
HP's built-in intelligence varies dot 
sizes. So they can fill areas where 

©1990 Hewlett ·Packard Company PE 12003 

they could never go before. For 
clearer, more professional-looking 

documents. 

Resolut'ion 
Enhancement 
technology shrinks dots 
w f i t in curves and diagonals 
where they've never gcme before. 



whole new ballgame. 

But there's more than better print 
quality. 14 bit-mapped fonts and 8 
internal scalable typefaces provide 
thousands of options. And enhance­
ments to our PCL5 printer language, 
including our HP-GL/2 graphics 
language, let you print portrait 
and landscape on the same page. 
Reverse and angled type. Spirals. 
Even shaded text You can also plug 
in Adobe PostScript® software. 

For all its new features, the $2,395* 
list price of the HP LaserJet III is a 
good deal less than the HP LaserJet 

-
-

Series II printer it replaces. With 
the same hardware compatibility, 
wide range of applications, 8 ppm 
print speed, and software compati­
bility, including WordPerfect 5.1 
and WordStar® 6.0. And the same 

--

),.) 
. 

.. 

' I , 

-... -.... 

reliability as the rest of the HP 
printer family. 

So call 1-800-752-0900, Ext. 1007. Ask 
for our booklet on Resolution Enhance­
ment technology and where to find 
your nearest authorized HP dealer. 
We' ll put you in a whole new league. 

There is a better way. 

Ff/09 HEWLETT 
~~ PACKARD 

•suggested U. S. list price. WordStar is a U. S. registered t rademark of Word Star International Incorporated. Adobe and Postscript are registered t rademarks of Adobe Systems, Inc. 
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Cheetah's 
Golden Performer 

T 
he Cheetah 433 AT Gold isn ' t 
the world's first 33-MHz 486 
PC , but it ' s certainly one of the 
fastest. The 433 leaps past to­

day 's pack of 25-MHz 486 machines to 
provide one of the fastest performances 
of any PC that BYTE has tested to date 
(see the table) . 

But a 33-MHz CPU isn 't the 433's 
only unique feature . The machine is the 
first we 've seen that uses 35-nanosecond 
DRAM chips-the fastest available-as 
system memory. The company says this 
eliminates the need for an external CPU 
cache. The 433 AT Gold also uses hot 
cycles, a technique that Cheetah says 
doubles the data transfer rate between the 
CPU and SCSI hard disk drive controller 
over the 433's standard 8-MHz AT bus , 
effectively equaling the performance of 
the Extended Industry Standard Archi-

Fast 35-ns DRAM 

eliminates the need 

for a CPU cache 

The Cheetah 433 AT Gold 
is the first microcomputer 
to use 35-ns DRAM chips. 
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Rob Mitchell and Rick Grehan 

tecture and Micro Channel buses. 
Cheetah built the 433 AT Gold around 

the same motherboard that 's in its 25-
MHz 486 machine (see " Psst! Wanna 
Buy an 80486 Cheap?," November 1989 
BYTE). The 433's CPU (a 25-MHz chip 
screened to run at 33 MHz in the proto­
type we saw) and supporting ci rcuitry sit 
on a separate board that plugs into a pro­
prietary backplane slot ; a custom-de­
signed memory board rides piggyback 
on the CPU board and accepts up to 16 
megabytes of35-ns DRAM chips that are 
mounted in 1-MB single in-line memory 

modules (see photo 1) . The board ' s 
memory-control logic uses the i486 's 
burst mode to achieve near-zero-wait­
state operation on a cache miss. 

Hot Cycles 
The 433 ' s high-performance storage 
subsystem includes a 323-MB Siemens 
MegaFile hard disk drive with Perceptive 
Solutions' Hyperstore 1600 caching 
SCSI controller board . The latter comes 
with a 4-MB cache of20-ns static RAM . 
But having a high-performance proces­
sor and a hard disk drive subsystem 
doesn ' t do you much good if you have to 
communicate over a slow AT bus. 

Cheetah engineers have added two en­
hancements to make the i486 's life with 
an 8-MHz AT bus easier. First, a bus 
cycle controller sits between the i486 and 
the I/O bus (see the figure). The path be-

PHOTOGRAPHY: PAUL AVIS © 1990 
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tween the processor and controller is 32 
bits wide, but on the bus side, the con­
troller talks along the narrower and 
slower AT bus -1/0 channel. The net re­
sult: Any adapter card on the 110 bus 
appears to the i486 as an ideal 32-bit 
peripheral. When the CPU issues a write 
to the AT bus , it can write a full 32 bits at 
full speed to the bus cycle controller. 
The controller handles slicing the data 
into 16- or 8-bit chunks and moving it out 
along the 8-MHz bus . 

In a sense, the bus cycle controller lies 
to the CPU , telling it that the write to the 
AT bus has completed when it's still in 
progress . But since the CPU communi­
cates to memory along a separate route 
from the 1/0 bus controller, the i486 can 
converse with memory while past 1/0 bus 
write operations are still finishing . 

The second enhancement is hot cycles. 
Essentially , the technique boils down to 
this: An 8-MHz AT bus cycle is about 
375 ns long and is divided into several 
phases . The phase during which data 
passes along the bus lasts for about 250 
ns . From the perspective of the hard disk 
drive controller's 20-ns memory , this is 
a long time. So the Cheetah system rec­
ognizes hard disk drive controller access­
es and squeezes two data transfers into 
the time that other adapter cards would 
ordinarily allow only one. The bus sig­
nals that take place before and after this 
double transfer look the same as an ordi­
nary transfer, so other peripherals on the 
bus can correctly decode the address sig­
nals and ignore the double transfer . 

The 433 AT Gold video subsystem 
doesn't benefit from hot cycles , but it ' s 
no slouch. It consists of a prototype 16-

COMPANY INFORMATION 
Cheetah International, Inc. 
1003 West Cotton St . 
Longview, TX 75604 
(214) 757-3001 
Inquiry 885. 

Photo 1: 
The Cheetah 433 
AT Gold memory 
board rides 
piggyback on the 
CPU board and 
holds up to 16 MB 
of 35-ns SIMM­
mounted DRAM 
chips. 

BENCHMARK PERFORMANCE 

The Cheetah 433 AT Gold is, overall, the fastest PC BYTE has tested to date . 
All the benchmark indexes given here, however, were achieved on prototype 
units. Final benchmark scores might vary (NIA =not applicable) . 

Machine CPU FPU Disk Video 

Cheetah 433 AT Gold 9.06 37.06 12.67 4.25 
ALA PowerVEISA 486/33 9.69 37 03 3 .48 4.02 

AST Premium 486/33 8.21 37 .10 N/A 3.40 

Cheetah 425 AT Gold 6.94 28.36 22.70 3.20 

Note: The AST Premium 486133 was unable to complete BYTE's disk benchmark suite. 

- -...: 
CHEETAH ARCHITECTURE 

8-MB 
35-ns 

memory 

32 bit• , ..... .,. , 32 • ;1, l/O 1s-• ;1 uo •"' 

I I = I I con~: ... , I - J . --: -· 
• L -.- l 1 .. ~- - - . 

Figure 1: The Cheetah 433 AT Gold architecture allows 32-bit writes to the 110 
controller. The controller then sends the message over the slower AT bus , freeing 
CPU cycles for memory accesses. 

bit Micro-Labs Ultimate VGA board 
with 1 MB of video RAM and supports 
up to 256 simultaneous colors on a 1024-
by 768-pixel display . Our test machine 
included a Leading Technology multi­
sync VGA monitor. 

Growth Factors 
Inside the system's cavernous tower case 
are eight half-height drive bays and eight 
expansion slots . High-capacity 5 1,4 - and 
3 V2-inch floppy disk drives occupy two 
bays; the SCSI and video controllers take 
up two 16-bit slots , leaving five 16-bit 
slots and one 8-bit slot available. The 433 
AT Gold's two serial and two parallel 
ports sit on the motherboard . The 450-
watt power supply should accommodate 
extra drives and add-in boards. 

Cheetah hadn't released availability or 

final pricing for the 433 AT Gold at press 
time , but it expects our base test system 
with 8 MB of RAM to come in at just 
under $10 ,000. A big factor is the cost of 
memory. At press time, Hitachi was the 
only supplier of35-ns DRAM chips , and 
pricing for I-megabit chips ran around 
$19 in quantity-more than twice the 
street price of70-ns 1-Mb DRAM chips. 
Many system vendors will wait for a sec­
ond source before using the new chips. 
But prices are already dropping . Hitachi 
predicts prices of $12 in quantity by the 
fourth quarter of this year. • 

Rob Mitchell is a BYTE technical editor. 
Rick Grehan is the technical director for 
the BYTE Lab. You can reach them on 
BIX as "rob_mitchell " and "rick_g , " 
respectively. 
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Why Compaq will never build 
The way we see it, the so-so, the pretty 

good and the just plain average are things 
for someone else. Not for us. And most 

Before creating anything, 

certainly not for you. 
That's the reason 

why every COMPAQ 
personal computer 
product has been 

we start with a clean designed to deliver 
slate, and talk to personal 
computer users like you. on a simple promise: 
to simply work better. This approach is 
what makes our high-performance 
PCs different from all others. 

Working better applies to absolutely 
everything we do. 

It starts with you. Before we design our 
products, we sit down and talk with com­
puter users like you. To see what you want. 
And what you need. 

Then we take these ideas and combine 
them with the latest technology and our own 
innovative thinking. 

The result is a line 
of PCs with the per­
formance for whatever 
you do. Performance 
that comes from more 
than just the processor. 
It includes features like 

high-speed disk drives and VGA graphics. 
Room to customize with the thousands of 
available expansion cards and peripherals. 
And the compatibility to work with the best 
of industry-standard technology. 

This attention to detail is one reason 
why our PCs consistently earn the highest 

COMPAQ PCs earn an impressive number 
of industry awards. But it's what you can 
do with our PCs that's really impressive. 

example of 
this thinking is 
the COMPAQ 
SYSTEM PRO 

PC System. It brings an unprecedented com­
bination of performance and expandability 
to connected environments. 

Another example is smaller, but just as 
impressive. The COMPAQ LTE/286 and 

COMPAQ LTE laptop 
PCs fit the capabilities 
of a desktop into an 
81h-by-l l-inch package. 

COMPAQ personal computers 
are designed to fit where you 
work. Whether you 're on the 
35th floor overlooking Man­
hattan or at 35, 000 feet some­
where over the Rockies. 

COMPAQ, Registered U.S. Pa1ent and Trademark Office. SYSTEM PRO is a trademark of Compaq Computer Corporation. Use of electronic equipment on board commercial ai rcraft is at the discrelion of each airline. 



a PC that simply works OK. 
It's why Business Week, FORTUNE and 
other publications named them among the 
best products of the year in 1989. 

Our approach means you'll be able to 
find the ideal PC, for whatever you're doing. 
From simple word processing to complex 

No matter what you do, you 'II find there's a COMPAQ PC system, desktop, portable or laptop that will help you work even better. 

You'll find better ideas inside each and 
every COMPAQ personal computer. 

COMPAQ486, 
386, 386SX and 286 

products are designed 
to deliver the high­
performance difference. 

Every COMPAQ product is meticulously designed. Ideas that 
don't measure up will wind up here, not in your office. 

Our rugged laptops and portables let 
you work on the road, without compro­
mise. And both our desktops and systems 
help you bring more power to more people. 
© 1990 Compaq Computer Corporaiion. All rights reserved . 

financial analysis, data­
base management and 
computer-aided design. 

All told, COMPAQ 
PCs offer the difference 
between simply work­
ing OK and simply 
working better. 

A worldwide network of 
Authorized Dealers is ready 

and waiting to help you. 

For more information and the location 
of an Authorized COMPAQ Computer 
Dealer, call 1-800-231-0900, Operator 117. 
In Canada, 1-800-263-5868, Operator 117. 

romPAa 
It simply works better. 
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Sun's Low-Cost RISC 
• Nick Baran 

S 
un Microsystems has taken an­
other big step down the price/ 
performance curve with the in­
troduction of a low-cost diskless 

version of its RISC-based SPARCStation. 
With a retail price ofless than $5000, the 
new SPARCStation SLC is quite a bar­
gain for an office running a network of 
SPARCStations. This price includes not 
only a powerful SPARC processor rated 
at 12 million instructions per second 
(MIPS) , but also 8 megabytes of mem­
ory , an Ethernet connector, and a high­
resolution 17-inch monochrome display . 

From a distance , in fact , you might 
think that the display is the only thing the 
system includes . Unlike the SPARCSta­
tion 1, there is no system unit or " pizza 
box" (as the appearance of the system 
unit on the SPA RCS tat ion 1 suggested) . 
The entire system is packaged within the 
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monitor cabinet. An 80-watt power sup­
ply , an audio speaker, the system board 
with RAM and an integrated frame buf­
fer , and a monochrome monitor all fit 
neatly into a single package (see photo) . 

The 71h- by 9-inch system board is a 
shrunk-down version of the board used in 
the SPARCStation 1 (see " Two Powerful 
Systems from Sun, " May 1989 BYTE) . 
The major difference is that the SPARC­
Station SLC board does not include the 
high-speed S-Bus and its three expansion 
slots , nor does it have a floppy disk drive 
controller. The SLC board does have one 
SCSI and one serial port (the serial port 
can operate two serial devices simulta­
neously using a Y-connector cable) , an 
Ethernet port, and the same audio and 
keyboard/mouse ports as the SPARCSta­
tion 1. 

The board fits vertically into the rear 

of the monitor housing and plugs into a 
separate connector , which contains the 
I/O ports accessible from the back of the 
monitor . 

The SLC board uses a 20-MHz version 
of the SPARC processor and a slightly 
slower FPU than on the SPARCStation I 
(the FPU on the SLC is rated at 1.0 mil­
lion floating-point operations per sec­
ond, compared to about 1.5 MFLOPS for 
the SPARCStation 1) . [Editor ' s note: In 
conjunction with the introduction of the 
SLC, Sun Microsystems also announced 
that the SPARCStation I now comes stan­
dard with a 25-MHz processor, giving the 
SPARCStation 1 a performance rating of 
over 15 MIPS. There is no price increase 
for the faster-CPU version of the SPARC­
Station l.] 

Sun demonstrated the SPARCStation 
SLC running Sun 's graphical user inter-
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A diskless version 

of Sun's SPARCStation 

has most of the power 

of the original, but with 

a small price tag 

face , Open Windows. The high-resolu­
tion monochrome monitor , which has a 
resolution of 1152 by 900 pixels with 100 
pixels per inch , provided excellent con­
trast and readability. Since there is no 
fan , the SLC is totally quiet. 

Although the SPARCStation SLC is 
competitively priced , it does have its lim­
itations . It is clearly designed for use in a 
networked environment as a node on the 
network. Although you could use the 
SLC as a stand-alone system , it would 
make more sense for most customers to 
buy the higher-performance SPARCSta­
tion 1 for stand-alone use . Here ' s why. 
First, as the integral monochrome moni­
tor might suggest , the SLC is strictly a 
monochrome machine . Even if you 
wanted to add an external color display , 
the SLC lacks the S-Bus slots required by 
SPARCStation color and graphics accel­
erator boards . Second, the disk storage 
transfer rates are limited on the SLC . Al­
though you can connect external storage 
devices such as hard disk drives , tape 
drives , or Sun's new SunCD CD-ROM 
drive via the SCSI port , you 're limited to 
the 1.5-megabyte-per-second data trans­
fer rate of the SCSI bus , whereas the full 
SPARCStation with the S-Bus allows 
transfer rates of up to 80 MBps. And , fi­
nally , there's no option for attaching a 
floppy disk drive to the SLC . 

For networked environments , how­
ever, the SPARCStation SLC is ideal and 
costs about $4000 less than an equiva­
lently configured SPARCStation 1. 

Sun representatives acknowledged 
that terminals running X Window Sys­
tem applications off network servers are 
a major competitive target for the SLC. 
The SLC has an obvious advantage over 
an X Wind0w System terminal , which 
has no independent processing capabil­
ity . X Window System terminals pro­
mote the age-old minicomputer concept 
of " time-sharing ," or multiple terminals 
sharing the processor resources of a sin­
gle host computer or file server. The 
problem with time-sharing is that it is 
easy to overload the host processor with 
too many users running applications si­
multaneously , resulting in performance 
degradation for the whole system . 

The SPARCStation SLC , on the other 
hand , offers independent process ing 
power in addition to network connectiv­
ity , allowing the user to have access to 
data and applications on the network in 
addition to the ability to process these ap­
plications and data independently . Al­
though X Window System terminals are 
priced in the range of $2000 to $3000 , 
the additional cost of the SPARCStation 
SLC is well worth the advantages that 
come with it. 

Of course , diskless workstations are 
nothing new . But the SPARCStation SLC 
offers a new level of processing power at 
a low price . In addition , the simple and 
elegant packaging of the SPARCStation 
SLC makes it an ideal system for an of­
fice network of SPARC workstations . • 

Nick Baran is BYTE 's West Coast bureau 
chief You can contact him on BIX as 
"nickbaran. " 

COMPANY INFORMATION 
Sun Microsystems, Inc. 
2550 Garcia Ave. 
Mountain View, CA 94043 
(415) 960-1300 
Inquiry 860. 

End users, circle 30; Dealers, circle 31; 
OEMs, circle 32 on Reader Se,,,ice Card. 

TtIE 
ULTIMATE 
WEAPON 

In the fast changing computer 
industry , making the right pur­
chase decision can be a real 
battle . At the fr ont are sellers 
who are armed with sales pitches 
designed to sell the only p r od­
uct s they have to of fer - you 
need unbiase d facts . Bidders 
fire off their prices but you 
need scouts to make sure .all 
prices are known . Are you armed 
to reall y win this battle? 

With AXSYS , you have the elec­
tronic weapon that is as so­
phisticated as the industry it 
commands . Anytime day or night , 
you can connect to the AXSYS 
system and have instant access 
to the comprehensive , unbiased 
data you need to make the right 
purchase at the best possible 
price . 

Manufacturers , distributors , 
dealers , VARS , incegrators and 
consultants connect to AXSYS to 
give you up to the minute 
pricing , service offerings , 
features , product availability 
and other valuable detail . 
AXSYS even gives you access to 
advisors who can help you chart 
your wi nning mission strategy . 

Now , you can easily l ocate even 
hard to find produces , compare 
features and prices a .. d explore 
vari ous configuracions . You can 
even leave S- tv:a:.l requests to 
all supp:iers instantly and 
place o rders with the supplier 
of your choice . A~SYS is your 
ultimate weapon for the 90 ' s 
and can make you the ult i mate 
winner; 

Rotes for Buyers 
$50 Annual Fee + .35/ minute connect time 

No Monthly Fees or Monthly Minimum 

AX SYS 
North Tower 1625 • 999 18th Street 

Denver. CO 80202 USA 
(303)293-2201 Fox: (303)293-8407 
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Make your keyboard 
A Northgate™OnmiKey n: .. 

Use One 
RISK FREE 
For 60DAYS! 
Hands down, Northgate OmniKey keyboards are 
the choice of experts and users alike! PC Magazine 
picked OmniKey from all the rest as their 
EDITORS' CHOICE. Readers of Computer Shopper 
made it their "Best Buy" selection. In fact, every 
article ever written about an OmniKey has been a 
rave review! 

Every month, thousands of people abandon their 
perfectly usable keyboards and replace them with 
Northgate OmniKeys. 

What's all the fuss about? Isn't one keyboard just 
about like another? Well, until you try an OmniKey 
you can't imagine how much better a keyboard can 
be. Here's how you can find out. 

Use an OmniKey for 60 days. If it isn't everything 
we claim, simply return it. We'll refund ALL YOUR 
MONEY, including ground shipping charges. 

You risk nothing! Select your OmniKey keyboard 
and order it now! 

Northgate OmniKey Keyboards 
have these Outstanding Features!• 
• Unmatched Compatibility; dip switch settings for all IBM 

type systems and 17 others as well- Zenith, Tandy, AT&T 
and more; XI and AT compatible. 

• Alps Click/Tactile Mechanical Key Switches for a crisp, 
responsive feel and faster, more accurate typing. 

• LED Indicators show scroll, caps and number lock status 
at a glance. 

• Double Injected Key Caps for long life and durability. 

• FCC Class B Certified- won't interfere wi.th radio and 
TV reception. 

• S Year Warranty- the industry's strongest' If you have any 
problems due to materials or workmanship, orthgate will 
repair or replace your keyboard AT NO CHARGE! 

OmniKey™/PLUS 
Feel the quality ... Hear the precision ... See the results! 
Let your fingers dance with OmniKey/ PLUS-you'll wonder how 
you got along without it for so long' Its keys are crisp to the touch. 
The sound is precise. The increased accuracy of your ryping or data 
input will astound you! 

And, you don't need to "eye check" the monitor to know you've 
made an emry. OmniKey tells you with sound 
and sensation. 

OmniKey/ PLUS 
Another Northgate 

"Smart Tool 
For Business"rn 

ONLY 

EDITORS' 
CHOICE 

FOB MINNEAPOLIS, MN 

"Editors' Choice" says PC Magazine! 
OmniKey/ PLUS " .. . orthgate has mastered 
the layout that IBM lacked .. . " 

"Many of us who learned to type on original 
PC or XI keyboards were thrilled to have the 
function keys back home where they belong." 



Computer Shopper readers vote it 
"Best Buy!" 
"By combining the best features of both old 
and new PC keyboard layouts, orthgate has 
created a unique input device and one that 
carries an industry-wide reputation for 
quality, design and performance." 

Check out these exclusive OmniKey features: 
Better typing begins with a better layout! Most people learned 
keyboard typing with the function keys on the left for fast one-hand 
combination commands. 
Two independent keypads .. . 
Cursor conrrol pad: All screen conrrols are on this pad with cursor 
arrows in a convenient diamond pattern for those who prefer this 
layout over the IBM"' Inverted T. 
NEW! If you do prefer the Inverted T, the key in the center of the 
cursor arrows is a down arrow cursor key. INSERT and DELETE 
keys at bottom of pad are large and easy to hit. 
Numeric Keypad: No need to use NUMLOCK when you want to 
enter numbers. Large INSERT and ENTER keys make number 
manipulation a breeze. 
And look, we've added an "EQUAL" key that EXCEL uses so 
extensively. This little fearure alone is further evidence of how 
advanced the thinking is that goes into OmniKey Keyboards. 
Never type U>S>A> again! Lock out these< >. When you want 
to type U.S.A., you don't get U> S> A> I Fl3 is the magic key. 

Instantly change repeat character rate! Press Fl 4 key and you 
select a repeat rate from 3-120 CPS. Perfect for racing through a 
spreadsheet. No run-on either! 

New-Customize OmniKey / PLUS! Select CAPS LOCK, CONTROL 
and ALT locations. Keep them as shown above or put them in the 
standard IBM enhanced layout positon; CAPS LOCK next to "a': 
ALT next to space bar, CONTROL under SHIFT 

You can even swap the ALT and CONTROL keys on the right; 
Switch the backslash and asterisk keys- it's up to you! 
Talk about flexibility! 

Put OmniKey/ PLUS to work fo r you-call fo r your no-risk 60-day 
rrial today1 

Phone for the Dealer Nearest You 
or Place Your Order Direct 

800-526-2446 A I NORTHGATC ~COMPUTER 
,. SYSTEMS 

PO. Box 41000 Minneapolis, Minnesota 55441 
Hours: Mon.-Fri., 7 a.m. - 8 p.m.; Sat., 8 a.m. to 4 p .m. Central. Fax Your Order! 
612-476-6443. Dealer and Distributor Pricing Available! Notice to the Hearing 
Impaired: orthgate now has TDD capabili ty. Dial 612-476-6958. 
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OmniKey/101 
Why two models ... 
Model #101-1- Many people have become accustomed to the 
standard IBM layout with F keys on top, inverted T cursor 
layout, etc. For you, we've duplicated ... well, nearly . . the IBM 
layout, but 'Nith a couple changes that improve on IBM. 

IBM puts BACKSLASH near BACKSPACE and ENTER keys. By 
doing so, they must reduce the size of one of the two keys. 

Northgate believes the BACKSLASH key is better located on 
the bottom row next to the righthand SHIFT key. By placing it 
there, our layout gives you both a double wide BACKSPACE 
and large L-shaped ENTER key. We believe you'll prefer our 
layout. If not-send it back' 

Model #101 -N-Northgate's improvement over the standard 
IBM. Distinguished primarily by the independent Cursor Pad 
with diamond-shaped arrow layout. Independent numeric 
keypad with all the operands grouped around the numbers for 
faster numeric entry and commands. 

More features! ESCAPE Key is positioned next to #1. Plus, we 
added an asterisk key on bottom row to speed wildcard 
commands. Includes Comma/ Period lockout fearure AND 
adjustable cursor rate capability. 

STANDARD FEATURES 
ON BOTH MODELS: 

• Size: 18Yi''L x 7"W; IBM's 
101 is l 93h "L x SW'W 

• 12 F keys across the top 
• Alps Click/ Tactile Switches 
• Switchable CTRL/ CAPS 

LOCK 
• PS/ 2 Compatible 

w/ Adaptor New small footprint! 

Order now ! At this low price, our supplies 
on hand will move quickly! 

Your Choice 
of OmniKey/ 101 
Models 

ONLY 
Same 60-Day "Try It" Policy 



OmniKeyf 102 
Original Northgate design with 
function keys on the left! 
The first keyboard to get back to the basics with 12 
function keys on the left. A modification most people 
prefer! 

Two separate keypads! One IBM style inverted T for 
cursor control; second for numeric entry functions. 

Custom convenience feature! See the control and left 
caps lock keys? They trade places. Put the CAPS LOCK 
in the third row right next to "a" key, if you prefer. 

Non-skid design. OmniKey/102 has a heavy steel base 
for durability Weighs 5.5 lbs.- won't slide around no 
matter how fast you typel 

Try an OmniKey/ 102 for 60 days- YOUR 
SATISFACTIO T IS FULLY GUARANTIED! The phone 
call is on us, give us a ring and order now! 

OmniKey / 102 

ONLY 
sggoo 

Call for a 60 day no risk trial today! 
See your OmniKey Dealer or Call to Place Your 
60-Day No Risk Order NOW! 

There are some 500 OmniKey dealers nationwide. 
Call us and we'll give you the phone number of the 
one nearest you. If that's not convenient, order 
directly from Northgate! 

~ou'll quickly agree orthgate OmniKey Keyboards 
live up to every claim we make. Use it for 60 days. 
And if you're not 100% satisfied in every way, 
return lt for a full refund including ground freight. 

And Remember: Your OmniKey Keyboard is 
backed by the industry's strongest warranty­
FIVE FULL YEARS! 

Phone for the Dealer Nearest You or 
Place Your Order Direct 

800-526-2446 
NORTHGATE 111,1~ i.tJ/:h. /" 

COMPUTER IF'~ 
SYSTEMS rf#, 

PO. Box 41000 Minneapolis, Minnesota 55441 
HOU~: Mon.-Fri. 7 a.m. - 8 p.m.; Sat. 8 a.m. - 4 p.m. Cenrral. Fax Your Order' 
612:4 16-6443. For Dealer and Disrributor Program Pricing, call 800-526-2446. 

once to the Hearing Impaired: Northgate now has TDD capability. 
Dial 612-476-6958. 
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Networks of Peers 

Flexible, low-cost 
LANs do their 
fair share 

Jon Udell 
and Rob Mitchell 

L
ow-cost, peer-to-peer LAN: You 
have heard the phrase time and 
again. But stop and think for a 
minute . Is there some necessary 

connection between price and peer capa­
bility? No. Unix LANs are always net­
works of peers, although they're hardly 
cheap . The peer model-a network in 
which every node can both provide and 
use network resources-confers far more 
flexibility than a network based on a ded­
icated server . 

Why , then , don ' t all PC and Macin­
tosh LANs work that way? Vendors of 
dedicated-server LANs argue, with jus­
tification, that neither DOS nor the Mac 
OS can reliably sustain an intensive mix 
of both server and client activities. So 
they divide the world into servers (run­
ning NetWare , OS/2, or Unix) and cli­
ents (running DOS , Windows, or the 
Mac OS). As true client-server applica­
tions evolve-and they ' re coming fast­
that approach will pay off. 

But let 's focus on budget LANs that 
you can buy and use today. Suppose your 
office uses five or six AT-class PCs . Sev­
eral of the PCs control files or devices 
(resources) that everyone in the office 
would like to share: a database, a laser 
printer, a CD-ROM drive, a tape drive . 
Take heart : You don't have to spend a lot 
of money on a dedicated server, Ethernet 
hardware , or a foreign operating system. 

The PC and Macintosh LANs that we 
examine this month transform collec-
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tions of PCs or Macs into surprisingly 
useful networks. Operating-system limi­
tations notwithstanding , they deliver 
peer services that their high-end, server­
based counterparts typically don't pro­
vide . If you're in the market for an enter­
prise-wide network that will run client­
server applications, these peer LANs 
aren ' t the answer. But if you ' re looking 
for ways to build small- to medium-size 
workgroups , read on. 

The Products 
To select products for this project , we 
settled on two main criteria . The first 
criterion was price : For a five-node net­
work, none of these LANs will cost you 
more than $320 per computer (a list of 
features appears in tables I and 2) . (On a 
cost basis , TOPS/DOS didn't fall into 
our range, but we included it because of 
its unique ability to integrate Macs and 
PCs .) The second criterion was peer ca­
pability : Any machine attached to the 
LAN can share its files or printers and 
still run its users ' programs acceptably. 
We found six DOS peer LANs that met 
the cost criterion: GV LAN OS , LAN­
smart, LANtastic , MainLAN , Net/30, 
ReadyNet , and TOPS/DOS . On the Mac 
side , we tested Personal Service Network 
(PSN) and TOPS. 

If you've already invested in a server­
based network but need peer services , 
see the text box "Adding Peer Services to 
a Server-Based LAN" on page 146. 

Tests and Tasks 
To test the DOS LANs , we outfitted an 
office with four PCs-a Compaq 286e, a 
Dell System 325, and a pair of Gateway 
2000s (12-MHz 286 systems) . Each ma­
chine played a specific role. Equipped 
with a Mountain tape drive, the Com­
paq ' s job was to back up the whole net­
work. The Dell was our database server . 
One Gateway acted as print server , and 
the other was our CD-ROM server. 

You could load all the shared resources 
onto a single machine and dedicate it as a 

server-nothiug prevents you from using 
a peer LAN that way. But we assumed 
that our imaginary office couldn ' t afford 
a fifth computer and couldn't sacrifice 
one of the existing four . The idea was to 
start with four useful PCs , connect 
them , and still have four useful PCs. So 
we distributed the resource-sharing load 
equitably among them . 

We ran two throughput tests. The net­
work file I/O test does random reads and 
writes according to a pattern that ' s de­
signed to simulate the behavior of typical 
applications. The database test runs a 
FoxBase program on four stations con­
currently, dumping records from shared 
databases . The results of these tests ap­
pear in table 3, but the numbers don't 
convey the feel of these networks. As an 
illustration, load a program (e.g. , a text 
editor) from a remote drive, and then 
from a local drive. Even on " slow " 
twisted-pair cabling , the best of these 
networks respond so fast that remote and 
local program loads feel about the same. 

Apart from performance , what differ­
entiates one network from another? Plen­
ty of things: ease of installation ; docu­
mentation; memory consumption; cache 
capability ; level of support for multiuser 
file access ; range and quality of adminis­
trative , mail , and printer/spooler ser­
vices; and grace under pressure. 

To get to know these networks inti­
mately, we specified a profile for each 
machine that defined which resources it 
shared (and to whom, on what basis) and 
the resources it used . For example, the 
backup machine needed total read access 
to the hard disks of all other machines. 
But the other three servers shared their 
disks with one another more selectively. 
We wanted the print server to connect to 
its locally attached printer through the 
network, to prevent conflicts between 
local and remote print jobs. 

For each of the networks, establishing 
each machine ' s configuration of shared 
and acquired resources demanded a lot of 

continued 
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Table 1: Not all peer LANs are created equal , nor do they always fi t neatly into a table. A few caveats are in order. 
DOS memory requirements vary with each user 's configuration , so we give a range within which most users will fall when 
configured as a client only or as a client and server. Hi' calculated memory use for a base (640K-byte) system; this didn 't 
include the effects of EMS, shadow RAM, or extended memory support. Our figures include NetBJOS as well as the client 
and server software. If you plan to use multiuser software such as FoxBase Plus , all products except GV LAN OS and 
ReadyNet require running the DOS Share program, which adds 6K-12K bytes to memory overhead (• =yes; O=no) . 

GVLAN LANsmart LANtastlc Main LAN Net/30 ReadyNet 1.0 TOPS/DOS 
OS 1.1 2.0 2.57 2.14 1.52 rel. 6.256 3.0 

rev . C 

Price per node (five users) $320 $216 $265 $220 $215 $250 $439 

HARDWARE 
Type ARC net ARCnet- Proprietary Proprietary Proprietary Proprietary Proprietary 

compatible 

Rated throughput (Mbps) 2.5 2.5 2 4 1.8 768,000 bps 

Cabling RG 62 coaxial Twisted-pair Twisted-pair Twisted-pair Twisted-pair Twisted-pair Twisted-pair 

OMA channel(s) 0 0 0 0 1 0 1 or3 

Interrupts supported 2,3,4,5,7 2,3,4,5,7 2,3,4,5,6,7, 2or3 2 or 3 2,3,4,5,7 2or3 
10,15 

Diagnostics software • 0 • • • • • 
Maximum nodes 250 16 120 62 45 24 32 

Supports other network cards • • • • • • • 
NETWORK SOFTWARE 
Memory use (observed) 

Server/client 67K-122K 130K-180K 40K-80K 100K-200K 82K-120K 170K-250K 290K-350K 
Client only 67K-122K ?OK+ 14K+ 60K-200K 62K-80K 66K+ 200K-250K 

Network software loads 
to EMS memory • 0 0 0 • • •' to shadow RAM 0 Optional 0 0 e2 0 0 
to extended memeory 0 • 0 0 0 0 0 

Server disk cache 0 • 0 0 0 • 0 
Interface 

Command language Q3 • • 0 • 0 • Menu • • • • • • • Loadable as TSR? •• • es • 0 0 0 
Software unloadable 

without rebooting 0 • 0 0 06 0 • 
NetBIOS support •' • • • • • • 
Automatic reconnection • • • 0 0 • 0 

PRINTING 
View print queue • • • • • Q B • 
Modify print queue • • • • • 0 • 
Set end-of-file time-out 0 • • • • 0 • 
XON/XOFF flow control 0 0 0 0 • 0 0 9 

ADMINISTRATIVE 
Resource auditing 0 0 • 0 0 0 0 
Server reboot protection • • • • 0 0 0 
List open files on server QIO • Q IO 0 0 • 0 
Close open files on server 0 • 011 0 0 • 0 

MAIL 
Store and forward • • 0 • 0 • • 
Broadcast • • • • 0 • • 
Attach files • 0 • e12 0 0 • 
Edit message • • 0 • 0 • • 
Save messages to a file • • 0 • 0 0 • 
MISCELLANEOUS FEATURES 
Remote control of other nodes 0 Optional Opt ional 0 0 • 0 
Diskless workstations Optional Optional Optional 0 • 0 0 
On-line conferencing 0 • 0 0 0 0 0 
Telephone support One call Unlimited 30 days 90 days Unlimited 30 days Unlimited 

Warranty 90 days, 1 year, 1 year, 1 year, 1 year, 1 year, 1 year. 
hardware only hardware only hardware only hardware only hardware hardware hardware; 

only only 90 days, 
software 

' Software loads to EMS or extended memory. 7 Par tial NetBIOS implementation. Extended NetBIOS version available at no charge 
' Loads only to shadow RAM . Optional software loads network operaung system to shadow RAM. • Print spooler not included with ReadyNet. Spooler program 1s available at no charge 
3 GV LAN OS has some command-line options but relies on menus for most functions. ' XON/XOFF not needed- TOPS supports serial printers directly. 
' Menu program runs only as a TSR. 10 Software issues warning if ·1es are open on server befOfe allowing reboot 
5 TSR menu utility is a subset of the main menu program. 11 Procedure requires rebooting server. 
6 Pause option halts network operation but doesn 't unload soft\vare from memory. "Can attach only ASCII text fil es to mail messages. 
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patience-and we are relatively savvy 
LAN installers . If the vendors really ex­
pect end users to install and configure 
these LANs , they ought to improve their 
documentation . In general , the manuals 
sorely disappointed us . If you're handy 
with DOS , batch files , and peripherals , 
you ' ll muddle through , but not happily. 

Zl80, helped make LANtastic the small­
est network program that we tested. The 
backup machine used just 14K bytes of 
RAM , and the servers around 40K bytes. 
LANtastic ' s ability to off-load network 
processing to the adapter accounts for its 
remarkable compactness . While that co­
processor-based scheme didn ' t yield out­
standing performance, it helps explain 
why LANtastic was also one of the most 
reliable networks . DOS can multitask , 
but the less you expect of it , the better . 

that when things don't work right out of 
the box . For example , on the Dell System 
325 , the adapter's default RAM address 
gave Microsoft Windows grief. We easily 
moved the adapter ' s RAM to a better lo­
cation . We didn 't notice the Windows 

continued 

We then asked the following questions 
of each network: Can it run FoxBase in­
teractively on four stations against files 
stored on the database server? What hap­
pens when you shut down a client who is 
holding a lock on a server-resident data­
base record? Will the server clear the 
lock? Is there protection against Control­
Alt-Delete rebooting a server? Will the 
network software reconnect to a remote 
drive after its server has rebooted? What 
queue control facilities are available? 
Can you print documents across the net­
work from XyWrite? From PageMaker? 
Can you access a CD-ROM drive across 
the network? How does the E-mail sys­
tem work? How well does the system per­
form on a multipurpose test, with all sta­
tions running intensive server and client 
tasks? 

These are the sorts of questions that 
you will confront when you move your 
day-to-day operations onto a LAN. The 
answers matter more , in our opinion, 
than raw benchmark numbers. 

LANtastic 
Artisoft 's smart 2-megabit-per-second 
network adapter , built around a IO-MHz 

Most LANtastic installations today 
run on 2-Mbps adapters , but the soft­
ware works identically on 10-Mbps Eth­
ernet hardware . That ' s an increasingly 
popular choice , according to Artisoft . 

One switch on the 2-Mbps adapter 
controls the 1/0 port that the board uses. 
Software switches (arguments to LAN­
tastic 's driver program) control the inter­
rupt request line and the address of the 
32K-byte block of RAM shared between 
the adapter and the PC. 

Network adapters come preconfig­
ured with default settings that usually 
work . When they don 't-that is, when 
the network hardware fight s with what 's 
in your machine for interrupts , ports , or 
memory-something has to give. Then, 
two factors come into play. What alter­
nate settings can the adapter use? How 
easily can you change the settings? In all 
cases , LANtastic provides a wide range 
of choices . With the exception of the 110 
port, you can modify hardware settings 
under software control. You ' ll appreciate 

Table 2: Both TOPS and PSN 
support the AppleShare Filing 
Protocol (A FP). PSN also uses 
the AppleShare client interface. 

Auto·installl remove 

Desk accessory interface 

TOPS PSN 
3.0 1.1 

• • • • 
Despoolerlqueue manager • 0 
E·mail • 0 
AFP·compliant • • 
AppleShare-compati ble 0 • 
Share CD-ROM • 0 
List users of 

published volume • • 
Minimum Mac Plus Plus 

Minimum Mac 
recommended 
for server SE SE 

Memory requ ired 1 MB 1 MB 

Memory recommended 
for server 2 MB 2M B 

Table 3: BYTE 's network file 110 tests read and write files of random size from a 12-MHz 286-based client machine to 
12- and 25-MHz 386-based servers , respectively. Most LANs performed similarly during these node-to-node file transfers, 
but when we loaded the network during the database tests , GV LAN OS and Net/30 were the clear winners. We tuned 
each network for optimum performance. With LANtastic, better file 110 performance came at the expense of the database 
speed. In that case , we optimized for the best database performance. Times are in seconds. Not every product could run 
the database tests. ReadyNet had insufficient memory to run FoxBase Plus , and LANsmart couldn 't run the FoxBase tests 
because of reliability problems. 

Network file 1/0 test Database test 

386 server 286 server Compaq 286e Dell 325 Gateway 2000 Gateway 2000 

LAN Read Write Read Write 
(backup server) (Database (print server) (CD-ROM server) 

server) 

Baseline 
(local disk) NIA NIA NIA NIA NIA 21 NIA NIA 

GVLANOS 16 14 60 21 64 33 79 67 
LANsmart 16 10 44 16 NIA NIA NIA NIA 
LANtastic 27 17 52 19 123 40 120 126 
Main LAN 17 7 43 27 126 11 2 126 122 
Net/30 16 14 55 22 75 85 82 81 
ReadyNet 181 63 141 37 NIA NIA NIA NIA 

NIA = Not applicable. 
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Adding Peer Services to a Server-Based LAN 

N ovell's NetWare, IBM's PC LAN, 
3Com's 3+0pen, and other lead­

ing networks don't implement the flexi­
ble peer model that we focus on this 
month . They require dedicated , central 
file servers . To move a file from one cli­
ent workstation to another requires two 
steps: Copy to the server, and then copy 
from the server. 

Point-to-point file sharing between 
any two client workstations adds tre­
mendous utility to a server-based net­
work. Tape backups benefit because 
you eliminate one transfer step and do 
not need to maintain lots of intermedi­
ate storage on the server. CD-ROM 
sharing becomes possible even on a net­
work that, like Novell 's, can 't hang CD­
ROM drives on the file server. 

Two relatively new products , Map 
Assist and Pipes Drive , deliver the 
benefits of a peer network in a server-

confl ict right away. We had already in­
stalled the network. Without a software 
switch , we would have had to pull the 
card-possibly more than once. 

Peer networks subscribe to one of two 
resource-sharing philosophies. Some 
consider a machine ' s disks and printers 
public , subject to restrictions. Others 
consider those resources private , subject 
to permissions. Like most of the net­
works we reviewed , LANtastic assumes 
that your machine is private property. 
You can tell it otherwise by means of 
ne t _mg r, a menu-driven utilit y that 
creates accounts for users of your ma­
chine (a required step) and specifies 
which directories and printers they can 
access . 

The net _mgr utility manages shared 
resources as a set of aliases , or name­
value pairs. For example , ne t bin could 
refer to c : netbin, and @epson to LPTl . 
Clients depend only on the names. That 
means that if a server moves netbin to 
d :mybin, or @epson to LPT2 , clients 
wi ll not need to change their log-in 
scripts. Access conrrol lists associated 
with resources govern who can do what 
with them. Once you publish a resource , 
a ll use rs have full rights unless you 
specify otherwise through ACL defini­
tions. 

From the client's perspective , the 
menu-driven ne t util ity (or , from the 
comma nd line , ne t use) maps local 
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based environment. Map Assist works 
only with Novell's IPX transport proto­
col. Pipes Drive can use IPX or Net­
BIOS-based protocols. 

Both do basically the same job. A 
TSR program that you load on one work­
station turns it into a pseudoserver. You 
can then publish a drive. To publish a 
read/write with Map Assist , you use 

mahost C: * RW= / 

With Pipes Drive , you use the fol­
lowing: 

drive public c: as J on_C 

A companion program running on an­
other station mounts the published vol­
ume. Map Assist requires the network 
name of the user who owns the re­
source. If user Jon issued the mahost 

dri ves and printers to publi shed re­
sources. You can specify the server and 
resource name , 

ne t use f : \ \ susanna \ netb in 

or just the server : 

ne t use f : \ \ susanna 

Omit the resource name , and you asso­
ciate your local drive with all published 
directories. The many-to-one relation­
ship between server resources and local 
drive letters makes it convenient for a 
server to share just portions of its disk . 

LA Ntastic manages mail and print 
queues similarly , and that confused us a 
bit. No " send mail " command exists . In­
stead , you use the ne t utility to locate a 
server with a mail queue , select that 
queue , and then press the Insert key to 
signify that you want to make an entry in 
that queue. Then you can type a quick 
note or name a file that you want to trans­
mit. On the receiving end , you've got to 
prowl through the mail queue, notice that 
entries exist (there ' s no " you have mail" 
alert) , and then view them by means of 
the queue manager ' s read command . 

You can use the same methods to in­
sert and retrieve print queue entries. 
Normally, a printing application inserts 
entries into the print queue, and the net­
work ' s despooler removes and prints 

command, then another user can map 
his or her drive Q to Jon 's C, like this: 

maq:=j on 

And with Pipes Drive, since the re­
source itself already has a name, you 
just type the following: 

drive use Jon_C as q: 

We've used both programs to perform 
station-to-station tape backups and to 
share CD-ROM drives . Although either 
will get the job done, Pipes Drive's pro­
tocol independence makes it the more 
flexible tool. It is built around The 
Lambda Group's ambitious Pipes 
NDOS-a " nested distributed operating 
system" -intended to support peer ser­
vices across a variety of operating sys­
tems and network transport protocols. 

them . The print/mail synergy has at least 
one advantage. The same mechanism 
that reads mail can also peek at the con­
tents of an entry in the print queue . But 
it' s a quirky setup , especially since some 
menu choices don ' t make sense in both 
contexts . LANtastic won ' t prevent you 
from trying to hold a mail queue entry, 
but it will grumble about an " inva lid 
menu choice. " 

LANtastic was one of severa l net­
works we tested that enable a server to 
share a CD-ROM drive , but it was the 
only one that provided explicit CD-ROM 
support. You can tell net_mgr that a 
shared resource is a CD-ROM drive-a 
nice touch . 

LA Ntastic 's manual even tell s you 
when in the boot sequence you should 
run the CD-ROM extensions. That varies 
from network to network ; only LANtas­
tic bothered to mention it. 

Despite the valuable CD-ROM tip , 
though , LA tastic ' s manual needs a re­
write and an index . We flipped through it 
countless times looking for things that 
we remembered reading but couldn ' t 
find . Particularly frustrating was the 
sketchy coverage of performance tuning . 
LANtastic isn ' t unique in this regard . 
Many networks provide an assortment of 
knobs and switches , but little guidance 
as to how to use them . We found LAN­
tastic surprisingly slow on our database 

continued 
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test , and we fiddled with coprocessor , 
server , and redirector buffers to see if we 
could improve matters. Eventually we 
did-at the expense of the file 1/0 bench­
mark-but strictly by trial and error. 
Artisoft claims that other database prod­
ucts work better with LANtastic than 
FoxBase does. 

In fairness to LANtastic and the rest , 
the environment in wh ich a DOS net­
working program operates-one that can 
include a variety of disk caches, memory 

printer into a 
1000 x 1000 
TurboRes™ 
Plain-Paper 
Typesetter! National TeleVAR™ 
{Raster Devices Direct) intro­
duces the 1000 Enhancer Kit™ 
for your HP Series II or Ill printer. 

By using a new imaging 
technology called 

TurboRes™ on our PC-based 
controller, we can transform 
your 300 dpi printer into a 
state-of-the-art Plain-Paper 
Typesetter that gives you print 
quality previously undreamed of, 
even on devices costing over 
$20,000. 

Send us your HP Series II or Ill 
laser printer and we will do 

the rest. We factory install a 
video board and connector in 
your Series II or Ill, and supply a 
PC/XT /AT or MCA 6Mb printer 
controller, 135 scaleable fonts, 
direct driver software for 
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managers , and ill-behaved applica­
tions-defies easy generalization. Still , 
specific recommendations for tuning a 
network for popular applications and 
tools would be extremely helpful. 

Despite these quibbles , we liked LAN­
tastic . It ' s fast enough , and it ' s robust. 
On a busy multiple-server network , 
everything ran smoothly. We thought 
that client and server tasks coexisted 
more happily here than on any of the 
other networks. 

Windows 
(such as 
PageMaker, 

Corel DRAW!, 
Micrografx 

Designer, Word 
for Windows, etc.), 

GEM (such as Xerox Ventura 
Publisher, GEM Artline, etc.) and 
Word Perfect. 

CALL NOW! 1-800-468-1732 
{In MN: 612-941-4919) and 

ask about the 1000 Enhancer Kit 
for your Series II or Ill printer. 
The 300 dpi barrier will fall by 
the wayside as you experience 
1000 x 1000 Turbo Res. Note 
that all your existing PCL 
functionality remains 
unchanged, so your printer can 
live in both worlds-PCL and 
1000 x 1000 TurboRes! 

National TeleVAR™ 
PrePress Systems Specialists 

11,nastt:r 
FT,..,tv/CC5 

II L/2 DIRECT. INC" 

<tl1990. Raster Devices Direct, Inc., National TeleVAR and 1000 Enhancer Kit are trademarks of Raster Devices 
Corporation. TurboRes is a licensed technology and a trademark of LaserMaster Corporation. All other product 
and brand names are trademarks and registered trademarks of their respective companies. All prices and 
specifications are subject to change without notice. Please call for eo.ment pricing and warranty details. 
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Ready Net 
Corvus Systems markets ReadyNet as 
" the incredible self-installing LAN." In 
a sense, that 's true . With the starter kit , 
you can get a two-node network up and 
running with very little time and effort. 
Just drop in the cards, plug in the cables , 
install the software , and go. There' s no 
need to create user accounts or even es­
tablish connections: Ready Net automati­
cally maps the client 's drive F to the 
server' s C , and the client ' s LPTl to the 
server's LPTl. 

But when you add nodes and configure 
for multiple servers , things get compli­
cated quickly. The first surprise was the 
cabling. Corvus offers 1- and 4-Mbps 
twisted-pair cabling , running the propri­
etary Omninet protocol that ReadyNet 
shares with its big brother , PC/NOS. 
With Omninet , short cable segments 
connect interface cards to junct ion 
boxes; longer cables tie these boxes to­
gether into a backbone . _ 

Unfortunately, the extension cable 
that comes with the 1-M bps system does 
not have connectors that match the sock­
ets on the junction box-only the 4-Mbps 
version work s that way. Instead. the 
cable ends in bare wires. To extend the 
backbone, you must pry open a junction 
box , remove a terminating resistor , li ft 
two clamps, insert the positive and nega­
tive leads, and clamp them down . We 
sympathize with users who must recon­
cile marketing cla ims such as "self-in­
stalling" and " no tools required " with 
the reality as depicted in the Add-On 
Guide . One fig ure shows a screwdriver 
prying open a junction box , and another 
illustrates the removal of a res istor. 

Once you have cabled your system , 
ReadyNet' s diagnost ic program does a 
good job of checking out the integrity of 
the ca;ds and of the connections between 
them. Now you ' re ready to install the 
software. It ' s copy-protected , and you ' ll 
want to label the disks that come with 
each add-on kit , si nce they carry unique 
workstation identi ties. 

The next surprise was that ReadyNet 
wouldn ' t install on the Compaq 286e. 
ReadyNet won' t work with the Compaq 
DOS 3 .31 that ships with that machine , 
or indeed with any version of DOS (in­
cluding 4 .0) that boosts the size of a sec­
tor beyond 512 bytes and the size of a 
partition beyond 32 megabytes. Ready­
Net ' s built-in caching scheme works di­
rectly with your hard disk. On a server, 
ReadyNet bypasses DOS 's file system 
and tracks disk cluster usage direct ly. 
This consumes memory in proportion to 
the size of the shared volume. If some 

continued 



''As far as EISA network 
servers go, speed is a given. 
But only one offers faster 
throughput ... and that's 
what really counts:' 

ZENITH DATA SYSTEMS INNOVATES AGAIN™ 
With Zenith Data Systems' exclusive EISA Mass Storage Controller, the Z-386!33E 
increases throughput to drive your PC network beyond existing 386 performance. 

IH,A Any 33MHz 386 system can offer 

~·.A high-speed processing. But ifit 

can't access multiple data requests equally as fast, 

your multi-user and file server PC networks will do 

nothing but hurry up and wait. That's why you need 

Zenith Data Systems' Z-386/ 33E. 

With its exclusive EISA Mass Storage Controller; 

the Z-386/33E can speed up data access rates to as fast 

as one millisecond. So you can reduce I/ 0 

bottlenecks and increase throughput faster 

than standard 386 systems. And that 

means your PC network can operate at 

a much more productive pace ... at a 

fraction of the hardware and support 

costs that come with owning a 

mainframe or minicomputer. 

The Z-386/ 33E also lets 

you take advantage of 

tomorrow's 32-bit technologies 

network cards and video cards. And with its four 

open 32-bit EISA expansion slots, the Z-386/ 33E 

can easily keep up with your growing business 

computing needs. 

Zenith Data Systems' Intel386 ™-based EISA 

network server also lets you choose from a wide range 

of operating environments, including MS-DOS,® MS 

OS/ 2,® SCO™ UNIX® and Microsoft ® Windows/ 386. 

It even includes a VGA video card to 

tackle specialized graphics applica­

tions, which come brilliantly to life on 

Zenith Data Systems' award-winning 

Flat Technology Color Monitor. 

So if you need an 

EISA network server that 

excels in disk-intensive 

without abandoning your current 

investment in 8- and 16-bit boards, 
ZENITH~ 
data systems l=.d 

applications, hook up with 

ourZ-386/ 33Etoday. For your 

nearest Zenith Data Systems 

Medallion Reseller, call: 

1-800-553-0350. 
Groupe Bull 
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compelling performance advantage 
flowed from this strategy-which also 
precludes CD-ROM support-it would 
make sense. But we found ReadyNet 
slower than average . 

Additional complications arise when 
you want to establish new client-server 
connections. ReadyNet's methods and 
terminology were among the most ob­
scure we encountered . Plugs , sockets , 
and modules add unnecessary weight to 
the syntax that defines connections . 
Compare LANtastic 's 

net u se f : \\ Susanna 
net use LPTl \ \ Debb i \ @Epson 

with Ready Net ' s 

/ msdos / F: = / nodeJ / msdos / C: 
/ ms dos / LPTl = 
/ nodel / pr intsr v / printerl 

For starters , ReadyNet hard-wires the 
machine names as " nodel ," " node2 ," 
and so on , and there ' s no way to switch to 
more intuitive names like " Susanna" 
and " Debbi ." Similarly, you ' re stuck 
with printers that are called " printer! " 

-----·-~--~ 
. ....... 

THIS IS NO 

MIRAGE! 
@ EsPerT 
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and " printer2 "; there's no way to use 
meaningful names like " Epson " and 
" LaserWriter ." Then , there are the 
plugs , soc;:kets , and modules. The printer 
connection , for example , says , literally , 
" connect the LPTl plug in the MS-DOS 
module of the local node to the printer! 
socket in node3's printsrv module." The 
explicit module names impose an engi­
neer ' s view . The software does in fact 
comprise such modules , but users need 
not know that and won ' t care . 

In part because of ReadyNet ' s disk 
cache, servers need a lot of memory. You 
can offset that with EMS memory , so we 
were able to run FoxBase on the Dell , 
which (for all the networks) we config­
ured with 1 MB of expanded memory. 
But the two 640K-byte Gateway 2000 
machines , operating as servers , couldn 't 
load FoxBase, so we can 't report results 
for the database test. We did reconfigure 
one Gateway as a workstation , and we 
ran FoxBase there against database files 
stored on the Dell to verify that Ready­
Net could handle sharing and locking 
correctly. It did . 

Of the networks that we reviewed , 
only Ready Net came with remote control 

An ultra-high performance hard disk drive 
that's blindingly fast, incred ibly easy to 
install, utterly dependable, and totally 
weightless. 

And extraordinarily inexpensive. 
Okay, it 's only a hard disk dri ve. But it 's a 

very good hard disk drive. 
Representing the cu tting edge of low cost 

technology, the EP340A from EsPerT is not 
a trick of the light. It 's stunningly real. 

Providing the highest performance of any 

software that commandeers another sta­
tion 's screen and keyboard . It ' s a useful 
feature , but it costs an additional 40K 
bytes of RAM , and on the 1-Mbps sys­
tem we tested , it ran slowly. The mail 
system can store and forward short mes­
sages , so you can communicate with 
users who aren't on-line. We found no 
evidence of a spooler or queue manager 
in either the software or the documenta­
tion . Corvus told us that there is a spooler 
module , but that it was inadvertently left 
out of the 1-Mbps version of the package . 
We had not received it by press time . 

It ' s quite possible that some users re­
quire no more than what the ReadyNet 
starter kit does-and does painlessly. 
But we can ' t recommend the product for 
larger workgroups or for intensive use in 
a multiserver configuration. 

Net/30 
Net/30 wasn ' t as small as LANtastic , but 
it ran faster and just as reliably. We did 
manage to reduce the size of Net/30 on 
our database server from l lOK bytes to 
55K bytes by using EMS memory. If 
your computer is equipped with a Chips 

low priced hard drive, the 
offers 42.SMB of storage, 
leave, IDE i n te rfac=e~, __ _ 
access 
time. 
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Whether you're building systems 
or simply upgrading existing hard­
ware, you can bet your reputation 
on DTK. 

We offer clearly superior 80386, 
80286 and 8088-based Bare Bone™ 
systems with FCC, UL, CSA and 
TUV certification. Plus motherboards 
and fully compatible add-on cards. 
All built to deliver the performance 
and reliability today's sophisticated 
computer users demand. 

More Guts. Choose from a 
dozen Bare Bone systems designed 
to fit every need-and every desk. 
Including a 33MHz 386 file server 
with cache memory. Or select from 
an extensive line of motherboards 
(our XT and AT compatible models 
are widely regarded as industry 
standards). 

Want LAN adapters? Or VGA, 
1/0, or disk controller cards? Maybe 
you need to gain an extra slot or two 
with multiple function cards. DTK 
can provide the solutions. 

At prices you'll really like. 
Better Quality. Our substantial 

R & D capabilities and stringent QC 
procedures mean you can depend on 
us for the most reliable, highest per­
formance products available today. 
And tomorrow. Our inspection con­
forms with MIL-STD-105D, and our 
boards enjoy an overall reliability 
rate of 98%. 

So why take chances? We've got 
all the guts you need at prices that 
are hard to beat. Go for the glory. 

Call or write DTK COMPUTER, 
Inc., 15711 E. Valley Blvd., City of 
Industry, CA 91744. Tel: (818) 333-
7533 Fax: (818) 333-5429 BBS: (818) 
333-6548. Chicago, IL (312) 593-3080 

Edison, NJ (201) 417-0300 
Houston, TX (713) 568-6688 
Miami, FL (305) 477-7440 
West Germany (0211) 656031 

Clearly superior. 
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& Technologies NEAT or AT/386 chip 
set , Net/30 can load NetBIOS into shad­
ow RAM . We did that with the printer 
and CD-ROM servers and cut RAM con­
sumption from IOOK bytes to SOK bytes. 
Invisible Software claims that an option­
al program-which we didn't test-can 
move much of the redirector and server 
code to shadow RAM as well. 

We ran Net/30 on proprietary 1.8-Mbps 
network cards and twisted-pair cable. 
The cards were self-terminating and in­
cluded NetBIOS in ROM . The ROM Net­
BIOS saved memory , but it slowed per­
formance and didn ' t work with PCs at 
clock speeds faster than 12 MHz . We 
opted to run NetBIOS from RAM . 

Each card requires a unique address 
that you set by means of DIP switches. 
One card becomes the master ; you must 
power up that machine before bringing 
up the rest of the network. A utility pro­
gram, netpoll, checks out the connec­
tions between cards. 

Quick-start batch files simplify instal­
lation of basic printer- and file-sharing 
services . But we struggled to configure 
the network to our specification . The 
manual wasn ' t enlightening, particularly 
on the subject of EMS and shadow RAM . 
Net/30 copy-protects the software , so, 
again , you have to keep track of which 
disk belongs to which machine . 

Servers come in small , medium , and 
large sizes . Each allots progressively 
more sessions and file handles. Our 
printer and CD-ROM servers used the 
minimum vers ion , and the database 
server-which had to support more open 
files-used the standard version. We did 
not use the large version, which creates a 
dedicated server. 

Net/30's default configuration makes 
all server resources public . Clients use 
map (at the command line) or menu to ac­
quire resources. With either utility you 
can view and modify drive and printer 
mappings , manipulate print queues , re­
strict access to shared resources , and re­
motely manage workstations. 

Although the documentation didn ' t 
mention support for CD-ROM drives , we 
had no trouble sharing ours with the net­
work. Our network backup test also 
worked fine . But if your tape backup sys­
tem won ' t recognize network drives , 
Net/30 ' s nw hide command might help . 
It makes network drives look like local 
drives . 

Net/30 was the only product we re­
viewed that offered XON/XOFF (soft­
ware) as well as DTR (hardware) flow 
control for serial printers . You control 
printing from two menus : One operates 
the spooler , and the other controls the 
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print queue. The spooler menu has the 
ability to pause , restart , or clear the 
queue , but you must switch to the print 
queue menu to reorder or delete jobs. 
You can restrict access to the spooler and 
queue manager , but only on an all-or­
none basis. Users with queue privileges 
see all jobs in the queue , not just their 
own. 

Only Net/30 supported remote man­
agement. That means you can reach 
across the network and alter any station's 
configuration of shared and used re­
sources. This feature can save a lot of 
foot traffic in an office. But if you don ' t 
want other people remotely managing 
your station , you (or your remote man­
ager) will have to explicitly prevent that. 

Net/30 ' s security system was the most 
comprehensive and most complex that we 
tested. Unless you want a completely 
open network , you ' II have to battle with 
this thorny process . You assign an alias 
to each shared resource , deny access per­
missions to everyone, and then enable ac­
cess for selected users . We suspect that 
many users will follow the path of least 
resistance and simply ignore Net/30 ' s 
security features. 

With mail , a primitive message pro­
gram, you can send short (76-character) 
messages to other users who are on-line 
and running mail. It ' s a SK-byte TSR 
and isn ' t unloadable. You can ' t save or 
edit messages or attach files. When you 
recei ve a message , mail displays the 
sender's message and waits for your re­
sponse. You can reply , send new mail , or 
quit . You can ' t broadcast messages to 
multiple users . The ma il program works 
only when the sender's and receiver's 
displays are in 80-column text mode. 

Net/30 lacks some niceties : It won't 
prevent you from rebooting a server, 
workstations don ' t automatically recon­
nect when a server comes back on-line , 
and you can ' t check for open files on a 
server or explicitly close files left open . 
Although it didn ' t offer a server disk 
cache, Net/30 outperformed other LANs 
that did . 

Overall , Net/30 impressed us . Only 
GV LAN ran our database test faster. 
The multipurpose test ran flawlessly. We 
confidently recommend Net /30 for 
multiserver peer networks . 

LAN smart 
Ideally , a network operating system 
should provide both command-line and 
menu interfaces , and D-Link's LAN­
smart does. Menus and c:ommands are 
just two sides of the same coin ; you can 
use either method without limitations. 
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The basic server requires l 30K bytes 

and can balloon up to over 180K bytes . 
Nodes that don ' t need to share resources 
can get by with about 30K bytes. You can 
shrink the program in several ways , none 
of them documented. On our database 
server , an extended memory driver 
brought LANsmart's RAM footprint 
from l 74K bytes to l 15K bytes. Neatplus 
($50), an optional program that we didn't 
test , works with shadow RAM on Chips 
& Technologies hardware. D-Link 
claims that it achieves a comparable re­
duction. 

We used D-Link ' s 2.5-Mbps ARCnet 
cards and daisy chained them together 
with twisted-pair wire . The cards had 
plenty of alternate jumper settings to 
handle conflicts, but D-Link didn't in­
clude a low-level diagnostics program to 
test the cards. 

The LAN smart disks came with an in­
stallation program , but the manual did 
not document that. Instead , it instructs 
you to copy files manually to a subdirec­
tory. That ' s not bad in itself. Automatic 
installers often take liberties with your 
system in the name of " ease of use." We 
prefer to do it ourselves, but , either way , 
we expect documentation to spell out 
what components go where. Too often, 
manuals don't tell all ; LANsmart ' s is no 
exception. 

We had our share of problems getting 
LANsmart run!J ing. The network soft­
ware won't coexist with Microsoft's CD­
ROM driver, so you can 't share a CD­
ROM drive with the network. Moreover , 
you cannot use a CD-ROM drive locally 
unless you unload the network software. 
LANsmart fought with SMARTDRV 
.SYS, so we ran our database server 
without it . We weren ' t cacheless , though ; 
the program provides its own. 

LANsmart ' s ne t s h are command 
works with resource names. The con­
nect command maps local drives and 
devices to names and displays a list of 
published resources. Tunable options in­
clude disk cache, network buffer, and 
print buffer. 

LANsmart handles lost connections 
well. When we shut down a server and 
brought it back on-line, workstations re­
connected to it transparently . By con­
trast , some other networks forced us to 
manually reconnect or , worse , to reboot. 
If a client crashes , leaving open files or 
active locks, you can use LANsmart ' s 
file utility to close them gracefully. 
Only LANsmart offered this valuable 
feature. 

We did experience a lot of flakiness , 
though. Sporadically , machines hung 
while loading the network software or 
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crashed when we tried to reboot them. 
When more than two machines ran net­
work-related processes concurrently , 
connections tended to break and work­
stations agai n hung. That 's why the test 
results for LANsmart include no num­
bers for the database test: We couldn't 
consistently run the program on all four 
stations at once. D-Link ' s engineers 
tracked the loading problem to a bug in 
the new DX-100 card ' s driver software 
and assured us that LANsmart works 
fine with their other network cards. A 

I deally, 
a network operating 

system should provide 
both command-line 

and menu interfaces. 

fix arrived too late for retesting . 
With LANsmart ' s queue manager , 

users can see and modify just their own 
print jobs. The owner of a print queue 
can reorder print jobs or (unique to 
LAN smart) redirect a job to a different 
printer. 

The mail facility can send a one-line 
message to an individual user, or broad­
cast it. Received messages time out after 
15 seconds , so a workstation can con­
tinue processing if the recipient isn't 
home. When the recipient presses a key , 
the message reappears. Most other net­
works hang the receiving workstation 
until the recipient acknowledges the mes­
sage. 

Another convenience is chat, a split­
screen conferencing system for up to four 
users. Users can save a transcript of chat 
sessions to disk. All participants have to 
load their own copy of chat. 

LANsmart left us with mixed feel­
ings. We liked its symmetrical com­
mand/menu interface and its excellent 
handling of lost connections and open 
files . But even with extended memory to 
play with- and that's not an option for 
many users-a LAN smart server doesn't 
leave much room for client tasks . 

GVLANOS 
With Grapevine' s GV LAN OS , there ' s 
no need for script files to load NetBIOS , 
Share , redirector , and server modules . 

Just type gv, and you ' re on the network. 
From there , GV LAN OS's 122K-byte 
RAM-resident menu program is just a 
hot key away. By means of pull-down 
menus , you set network control param­
eters , share and acquire network re­
sources , apply access restrictions, and 
send or receive mail. A menu option 
saves drive mappings and other config­
uration information so that you don't 
have to bother with them again . 

To lighten the memory burden , you 
can run gvsrnall. It sheds the menus and 
frees up about SOK bytes. But then you ' re 
left with just a handful of commands . 
You can change drive mappings and 
printer connections and see who ' s on­
line. To send mail , control print queues , 
or share resources, you have to reload the 
menu system. 

Grapevine ' s 2.5-Mbps ARCnet cards 
incl ude interfaces for twisted-pair or 
standard RG-62 coaxial cable . Our setup 
included coaxial cable , which we laid out 
in a bus topology using supplied B CT­
connectors. The manuals do not provide 
any information on resolving config­
uration contentions, but the cards have 
plenty of alternate settings. An undocu­
mented network-level diagnostic utility 
helped us check network connections but 
conflicted with GV LAN OS ' s installer. 
After we used it , we had to reboot all ma­
chines to install the network software 
properly. 

The installer detects EMS memory 
and loads about 40K bytes of GV LAN 
OS into expanded memory . But GV LAN 
OS won ' t share EMS memory; running 
other programs that use EMS will cause 
conflicts. 

Grapevine avoids sharenames in favor 
of direct mappings to the shared drive 
and path . Drives shared to the network 
are either public or password-protected , 
and they can have read , write , and create 
access restrictions. There ' s no facility 
for publishing shared resources to the 
network , so each user has to know what ' s 
available . 

Unlike directories , printers are auto­
matically public- and this confused us. 
You simply reach across the network and 
grab another machine ' s printer port. It 
took us a while to figure out that the "de­
vice installation" menu referred to re­
mote, not local , devices. For example , to 

reach our print server' s Epson from the 
database server , we had to execute an 
"install " procedure on the database 
server , specifying LPTl as the connec­
tion. It ' s a quirky method-the more so 
since all local ports map to the remote 
one. We much prefer attaching to an 
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abstract name, such as \\ Debbi \ Epson. 
Moreover , funneling all local ports to 
one remote means that you can't config­
ure applications to print to different net­
work printers-for example, XyWrite to 
a redirected LPTl and PageMaker to a 
redirected LPT2. You have to use GV 
LAN OS 's " select a device" option, or 
run gvprint, to switch to an alternate 
network printer. 

If you try to reboot a server that has 
files open , GV LAN OS complains . But 
you can't see a list of the open files or use 
the network software to close them. 

GV LAN OS doesn ' t use a disk cache, 
and there ' s only one tunable parameter: 
You can dedicate a bit more DOS mem­
ory to the program. Nevertheless , GV 
LAN OS led the pack on our database 
test. Running the test locally , the server 
hardly degraded at all under load . It took 
just 12 seconds longer on average than 
when run in stand-alone mode. We did 
run into one snag. One of our tests redi­
rects input to the DOS time command 
from a file containing a carriage return 
and a linefeed. For some strange reason , 
that redirection failed when we were run­
ning GV LAN OS. 

The manuals that came with GV LAN 
OS did not mention shared CD-ROM 
drives , but Grapevine says that the soft­
ware can do that if you are using version 
2.0 of MSCDEX , Microsoft 's CD-ROM 
driver. We hac:U he latest version of MS­
CDEX , 2.1, which didn 't work. Grape­
vine says that it will support MSCDEX 
2.1 by the time you read this. GV LAN 
OS ran our tape backup and multipur­
pose tests flawlessly. 

The queue manager can pause , delete , 
or reorder print jobs. Given access to a 
queue, a user can modify any job. 

You can unload the network with 
gvunload, but that tended to lock up our 
workstations; Grapevine acknowledged 
this problem. Also , clients don't always 
recover properly when servers go down. 
Normally , the software presents a " re­
try , cancel " dialog box ; sometimes , 
though , clients just hang. When the 
server does come back, reconnection is 
automatic. 

GV LAN OS's mail system was more 
complete than most. You can designate a 
server that will store and forward unde­
liverable mail. The program can attach 
files to messages ; edit , forward , or file 
messages ; and send mail to groups of 
users. An " e-forms " facility works with 
message templates. When we cre!lted a 
telephone memo , GV LAN OS aut •mati­
cally filled in the From: and Dat e: fields 
each time we created a new message. 
One drawback is that E-mail .nessages 
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aren't private; users can view and delete 
any message on the mail server. 

Only GV LAN OS can connect a lap­
top computer to a network workstation's 
serial port. The laptop becomes a slow , 
but fully functional , network node . It 
runs the same network software as all 
other stations . That ' s a great feature that 
we almost missed because, like so much 
else in GV LAN OS, it wasn ' t docu­
mented. To get it to work, we eventually 
discovered, you have to select dual media 
(ARCnet and serial , in our case) when 

G rapevine 's 
GVLANOSled 

the pack on 
our database test. 

installing the software on the bridge ma­
chine . Then you install GV LAN OS 
again , for serial transport only , on the 
laptop. 

GV LAN OS has much to recommend 
it. We would have preferred a more com­
plete command language, and we'd like 
see the TSR menu program run from the 
command line . But it turned in an excel­
lent performance, and its full-featured 
mail menus and serial port connectivity 
set it apart from the other LANs tested. 

MainLAN 
MainLAN, even more than GV LAN 
OS , depends on menus. Once you 've set 
up your network connections , you can 
unload the menus to save memory. But 
while GV LAN OS has a minimal com­
mand language, MainLAN offers none. 

MainLAN uses more than 200K bytes 
of RAM on a fully configured server if 
you run the menu system as a TSR pro­
gram, or !SOK bytes if you run it as a 
normal program. Servers incur addition­
al overhead-about 2K bytes-for each 
shared disk resource. The software does 
not support EMS memory , extended 
memory, or shadow RAM . But every­
thing is modular , so you can subtract 
disk, print , or mail modules ifnecessary. 
Our three servers used between lOOK 
bytes and ! SOK bytes of RAM . 

To our surprise , two of MainLAN's 
4-Mbps adapters failed spectacularly. 
Glowing resistors , followed by smoke, 
prompted a call to U.S. Sage . The com-

pany says-although the manual doesn ' t 
document this-that you have to connect 
all cabling and terminators before apply­
ing power. This bodes poorly for busy 
offices where cables can be inadvertently 
disconnected. 

Once we'd obtained new adapters, 
MainLAN's diagnostic programs made 
testing the network adapters and twisted­
pair connections a snap . The diagtes t 
program checks six parameters , includ­
ing the IRQ line and the RAM address . 
Then it tries to communicate with re­
spond, which runs on another station. 
Each node requires a unique name and 
number that you set during the installa­
tion procedure. 

To share a disk drive , you assign an 
alias to a drive and path and then attach a 
password and access rights (read , write, 
create) to it. MainLAN didn ' t recognize 
our CD-ROM as a valid drive. We couldn't 
share it , but we could still use it locally 
while running the network software. 

You can view each server ' s shared re­
sources , but not as conveniently as we 
would like. Typically , you've got to 
work through a series of menus to find 
those resources. Then you have to find 
the menu where you ' II apply what you 've 
learned . That's generally true of Main­
LAN: Information is available , but it 
never seems to be at hand. You constant­
ly have to back out two or three levels and 
then descend along another path. 

You can access remote file systems 
with an interesting facility called fil es. 
It bypasses normal procedure; there ' s no 
formal network connection. The f iles 
facility confers the power to browse di­
rectories and to send , retrieve , rename, 
or erase files-everything but del ete 
*. *. MainLAN leaves this back door 
open until you shut it with netsetup . 
Since users typically take the defaults 
that come with a system, f iles , though 
useful, could be dangerous. 

MainLAN's mail facility designates 
one machine as mail server-a place to 
store undeliverable messages . You can 
send messages , with attached text files , 
to groups or to everyone on the network . 
You cannot send binary files because 
MainLAN puts a header at the top of 
each file it sends. 

MainLAN has trouble with broken 
connections. When we turned off a 
server , workstations that tried to access 
its shared resources hung. The same 
thing happened when we tried to connect 
to a resource before the server had shared 
it. MainLAN prompted us before allow­
ing a server reboot , but we couldn ' t 
check to see if other users had files open 
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Table 4: In both tests , a Mac 
Portable acted as the client 
machine, and a Mac SE was the 
server. Times are in seconds. 

NETWORK FILE 1/0 TEST 

LAN 

TOPS 
PSN 

Read 

119 
130 

DATABASE TEST 

Write 

31 

35 

LAN Duration 

TOPS 
PSN 

149 

141 

on a server before powering it down. 
A MainLAN client can ' t have multiple 

connections to remote printers. The di­
vert command redirects that connection 
across the network; undi vert restores 
local service . MainLAN's manual rec­
ommends against using serial printers 
because the network can send data to a 
serial device at only 36 characters per 
second. 

When you print from an application , 
or even from DOS itself, entries in the 
print queue show up only as numbers. 
That 's inconvenient. To cancel a job, you 
have to open the print queue menu , note 
its number , back up to the previous 
menu , select cancel, and type some­
thing like " PRINTJOB 000004." Only 
MainLAN 's own print option attaches 
readable names to queue entries. Queue 
owners , like all other users , can delete 
only their own print jobs. If there ' s a 
problem , the queue owner must back out 
of the printer submenu and go to yet an­
other submenu, local print , to clear all 
print jobs from the queue. 

MainLAN demonstrates how little a 
network adapter's throughput ratings 
mean in terms of actual performance. Its 
4-Mbps adapters had the fastest through­
put rating of the products we tested, yet 
MainLAN turned in one of the slowest 
performances on our database test. 
MainLAN had one setting-number of 
cache blocks-that improved network 
performance, but raising it consumed 
more memory than we could spare. 

MainLAN did almost everything that 
we asked of it. But despite its ability to 
unload program modules , it was still 
quite large when configured to meet our 
needs . It didn ' t support multiple remote 
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printers , and we seemed to hang systems 
too often. 

The Mac Side 

TOPS 
Mac-to-PC connectivity sets TOPS apart 
from the rest. A TOPS network "feels" 
like a Macintosh network , whether it is 
made up of Macs only, PCs only, or a 
mixture of the two . PCs use LocalTalk 
interface cards ; Macs use their built-in 
LocalTalk hardware. Both speak ALAP, 
the AppleTalk Link Access Protocol. An 
AppleTalk network runs at 230 ,000 bps , 
but with TOPS Flashcards and Flash­
Talk drivers , PCs can communicate with 
one another at triple that rate-768,000 
bps . A Mac that ' s equipped with a TOPS 
FlashBox and a FlashTalk driver can 
also go at 768 ,000 bps . 

FlashTalk devices conduct arbitration 
with communications partners to deter­
mine if they ' re capable of the higher 
speed, so there's no problem mixing 
AppleTalk and FlashTalk on the same 
cable . TOPS can also run on Ethernet ca­
bling , which can link PCs and adapter­
equipped SE- or II-class Macs. We built 
a six-node network: three PCs (with 
FlashCards) , two Macs (without Flash­
Boxes) , and an AppleTalk-connected 
Laser Writer . 

The Mac version of TOPS 3.0 now 
complies with the Mac OS 's " shared en­
vironment extensions ." That means it 
supports multiuser applications-nota­
bly FoxBase and 4th Dimension-that 
earlier versions of TOPS didn ' t. 

TOPS , unlike PSN, doesn ' t use the 
AppleShare client interface. Both server 
and client operations flow from the 
TOPS desk accessory (DA) , which dis­
plays the volumes that a server can pub­
lish (share) or that a client can mount 
(use) . But TOPS and the AppleShare cli­
ent software that ships with the Mac can 
coexist happil y. We had no trouble 
mounting Mac- and PC-resident TOPS 
volumes side by side with AppleShare 
volumes on a Mac client. 

Like PSN, TOPS does something that 
AppleShare doesn ' t: It can make a Mac 
into a nondedicated server. To compare 
the two networks , we ran our file I/O and 
database benchmarks on a two-station 
Mac network. We were able to run Fox­
Base interactively on both stations 
against shared databases , but our bench­
mark program-which hammers on the 
data-hung both machines several times . 
(TOPS , however , has been unable to re­
produce this problem.) So for the data­
base test , we ran just one station-the cli-

ent. The results were practically a dead 
heat. TOPS was marginally faster on the 
file I/O test , and PSN was just barely 
faster on the database test. 

The TOPS spooler is another feature 
that AppleShare lacks. Also imple­
mented as a DA , it captures and stores 
LaserWriter-destined output. The spool­
er works only with network printers; you 
cannot spool to a local , serially con­
nected ImageWriter. Features of the 
spooler include the ability to delete items 
from the print queue , reorder the queue , 
hold or release the queue , and reset the 
LaserWriter with a specified Laser Prep 
file. 

TOPS/DOS 3.0 improves on earlier 
versions of TOPS for the PC in several 
ways. Most notably , it can use Rational 
Systems ' DOS/ 16M to load most of itself 
into extended memory on a 286 or 386 
PC . That is critical because , although 
TOPS can make a PC into a file and print 
server, you won ' t have room to do much 
else on a 640K-byte machine . 

TOPS/DOS 3.0's support for the 
Mac ' s Hierarchical File System (HFS) 
makes a PC server much more attractive 
to Mac clients . TOPS has cleaned up its 
act on the PC , too . Previously , PCs con­
figured as Macintosh file servers found 
their hard disk s littered with hidden 
files. TOPS/DOS 3.0 consolidates all 
these hidden files into hidden databases 
that occur just once per directory. 

On the PC , TOPS presents a smorgas­
bord of options. There are file server , 
print server , file client , network printer 
client , remote printer client , and local 
printer client modules. Each loads sepa­
rately and exacts its price in RAM. If you 
load the full set of TOPS services into 
low memory on a 640K-byte PC , you ' ll 
cripple it. In that configuration , TOPS 
consumes more than 300K bytes . 

With 1 MB of extended memory to 
play with , it ' s a different story ; when you 
load high , maximal TOPS eats only 
about SOK bytes of real memory. Watch 
out for other extended memory manag­
ers , though. On the Dell , we had been 
using both SMARTDRV .SYS , which is 
the Microsoft Windows disk cache , and 
QEMM , Quarterdeck ' s expanded mem­
ory simulator. Things worked erratically 
unless we threw out one or the other. Al­
though both DOS/ 16M and QEMM com­
ply with VCPI (Virtual Control Program 
Interface), SMARTDRV .SYS doesn ' t , 
and that may have been the problem. 

A printer that is connected to a PC and 
shared with the network is a remote 
printer in TOPS lingo , as opposed to a 
network printer, which is a LaserWriter 

continued 



All the power of The Software 
Link's PC-MOS operating sys­
tem. All the benefits of both 
individual and networked PCs. 

All in one high-performance, 
low-cost , multi-tasking system. 
With no terminals and no addi­
tional PCs - unless you want 
to optionally use your old XTs 
or ATs . 

The UnTerminar UnNetwork'." 
It 's the ideal multiuser system 

for personal computer users . 
UnTerminal monitor-keyboard 

workstations cost less than 
terminals . Less than text-only 
"intelligent 1/0 " solut ions. Less 
than fiber-optic graphics 
solutions. 

An independently operating 
UnTerminal workstation out­
performs them all. With faster 

800 x 600 VGA graphics using the 
UnTerminal (VGNA). 

-

screen refresh - text and 
graphics. Instant switching 
between single and multiuser 
screens . Running popular DOS 
applications . And making every 
user feel like the only user. 

Just add PC-MOS, 
monitors & keyboards. 

The Software Link's PC-MOS 
multiplies the power of your 
PC. Why pay extra just to get 
the boxes? You can run up to 
eight color or 16 monochrome 
UnTerminal workstations per 
system - and save thousands . 

Distributed by 
The Software Link, Inc. 

For more information, call: 
The Software Link, Inc. at (800) 
45 1-LINK or (404) 448-5465. 

Color graphics embedded in data­
base using the UnTerminal (VGNA). 

The PC-MOS UnTerminal 
Now XTs and ATs can be 

UnTerminals, too. Hotkey between 
local and host applications using 

the UnTerminal (VCCA). 

THE SOFTWARE LINK PC-MOS MULTIUSER SYSTEMS WITHOUT TERMINALS 

The Software Link, Inc., 3577 Parkway Lane, Norcross , GA 30092. 
Phone: (800) 451-LINK or (404) 448-5465, FAX: (404) 263-6474, Telex: 4996147 SWLINK. 

PC-MOS is a t rademark of The Software Link. Inc. UnTerminal. UnNetwork. Video Network Adapter. Video Connect Card Adapter and Video Graphics Network Adapter are trademarks of Advance Micro Research. Inc. 
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Artisoft, Inc. 
(LANtastic 2 .57) 
Artisoft Plaza 
575 East River Rd . 
Tucson, AZ 85704 
(602) 293-6363 
2-Mbps starter kit (two adapters, 
cabling, and software): $525 
Additional adapters : $249 
Inquiry 1072. 

Corvus Systems, Inc. 
(ReadyNet 1.0) 
160 Great Oaks Blvd. 
San Jose, CA 95119 
(800) 426-7887 
(408) 281-4100 
ReadyNet starter kit (two adapters, 
cabling, and software) : $499 
Add-On kit (card, cabling, and 
software): $249 per node 
Inquiry 1073. 

D-Link Systems, Inc. 
(LANsmart 2 .0) 
5 Musick 
Irvine , CA 92718 
(714) 455-1688 
LANsmart starter kit (two adapters , 
cable, and software): $495 
Additional ARCnet cards and cable: 
$195 
Inquiry 1074. 

operating as an independent network 
node. You attach a remote or network 
printer to a client 's printer port in a way 
that ' s reminiscent of the Mac 's Chooser 
interface. 

A third variety, the local printer, en­
ables a client to spool to its locally at­
tached printer and to coordinate the use 
of that printer with other clients that view 
it as a remote . Thanks to TOPS 's net­
work-oriented print services, it delivered 
better LaserWriter support to PCs than 
did most of the PC networks we tried. 
TOPS can even conv~rt a PC text file to 
Postscript , in case you ' re working with 
an application that doesn' t come with a 
PostScript driver. 

We configured several machines as 
clients only, to try our database bench­
mark (see table 4). We were able to run 
the benchmark concurrently on a PC 
server and on several PC clients. When 
we added a Macintosh client , all four 
machines locked up . However, on the 
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COMPANY INFORMATION 

Fresh Technology Group 
(Map Assist: $349) 
1478 North Tech Blvd., Suite 101 
Gilbert, AZ 85234 
(602) 497-4200 
Inquiry 1075. 

Grapevine LAN Products, Inc. 
(GV LAN OS I . I) 
15323 Northeast 90th St. 
Redmond , WA 98052 
(206) 869-2707 
Five-node site license: $695 
ARCnet adapters and cable: $295 
Inquiry 1076. 

Information Processing 
Technologies, Inc. 
(PSN I. I) 
5000 North Pkwy., Suite 304 
Calabasas, CA 91372 
(800) 233-9993 
(818) 347-7791 
Two-server license: $289; four-
server license: $529; IO-server license: 
$999; each additional user: $189 
Inquiry 1077. 

Invisible Software, Inc. 
(Net/30 1.52) 
1165 Chess Dr. , Suite D 
Foster City , CA 94404 
(415) 570-5967 
Model 200 adapter card , cable, 
and software: $215 
Inquiry 1078. 

less intensive interactive test , all went 
well. Both PC and Mac clients were able 
to access and lock records stored on a PC 
server. 

We weren' t able to get a PC TOPS 
server to share our Hitachi CD-ROM 
drive . But with a Mac TOPS server , we 
did succeed in sharing Apple's CD-ROM 
drive. PSN can ' t do that ; it fails trying to 
write information to the unwritable CD­
ROM disk . AppleShare itself faces the 
same problem , but it offers a work­
around: It can write to the start-up vol­
ume instead . 

TOPS ex hibited seve ral annoying 
quirks. If you try to unpublish a volume 
that clients are using , TOPS will warn 
you , but it does nothing to catch Control­
Alt-Delete on a server. TOPS won ' t auto­
matically reestablish lost connections; 
you' ve got to unmount and remount a re­
mote drive if its server goes down. Sev­
eral times, we found servers and clients 
in disagreement as to the status of a vol-

The Lambda Group 
(Pipes Drive) 
555 DeHaro St. 
San Francisco, CA 94107 
(415) 626-4545 
$395 per server 
Inquiry 1079. 

TOPS 
(TOPS , TOPS/DOS 3.0) 
950 Marina Village Pkwy. 
Alameda , CA 94501 
(415) 769-9669 
Network Bundle for Macintosh: 
$299 per node 
Network Bundle for DOS: 
$249 per node 
Flashcard for PC : $239 
FlashBox for Mac: $189 
Inquiry 1080. 

U.S. Sage, Inc. 
(MainLAN 2.14) 
2005 Tree Fork Lane, Suite 125 
Longwood, FL 32750 
( 407) 3 31-4400 
Starter pack (two adapters , software , 
and cable) : $499 
Extension pack (adapter and cable): 
$199 
Inquiry 1081. 

ume and had to reboot both to clear 
things up . 

You can unload some or all of the 
TOPS TSR modules, but we sometimes 
had problems doing so. For example , the 
tops unload command won 't complete 
if you' ve got a volume published. But you 
can 't then unpublish the volume. You 
need the server module for that , which­
catch-22-TOPS did manage to unload. 
In general , TOPS/DOS users need to 
know more than they may want to about 
what the TOPS modules are and how they 
interact with one another. 

In the fina l analysis , TOPS 3.0 , al­
though greatl y improved, remains a 
Mac-oriented solution . As such , it 's out­
standing. There 's no cheaper or easier 
way to network Macs and PCs. InBox, an 
excellent E-mail program that's now 
bundled with PC and Mac versions of 
TOPS 3.0, adds significant value to the 
packages . One interesting application for 
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Seagate's Technology 

o the naked eye, 
disc drives haven't 
changed much in 

the past few years. While the visible 
aspects have remained the same, the 
parts you can't see have improved 
dramatically. What used to be mega­
bytes are now gigabytes. And Seagate 
is at the forefront of this technologi­
cal revolution . 

We've not only increased capac­
ities, but we 've found ways to make 
drives faster and more reliable. For 
example, Zone Bit Recordingrn is 
a recording technique that permits 
higher capacity and faster average 
data transfer rates than conventional 
recording methods. Our straight-arm 
actuator has 60% less mass than most 
other designs, giving our Wrenrn and 
Sabrern families lightning-quick ac­
cess performance. And by increasing 
spindle rotation 50% to 5400 RPM, 
we 've significantly increased the 
transfer rate and reduced the latency 
in our 1.5 GB Elitern drive. 

As a result of these and other 
technological improvements, Seagate 
now offers drives from 20 MB to 
2.5 GB in the widest range of fonn 
factors and interfaces imaginable, 
for almost every conceivable applica­
tion. And we're not through yet. 

Like the artist who spends years 
perfecting his craft, Seagate has spent 
the past decade mastering the fine art 
of disc drives. To get a first-hand look 
at the state-of-the-art, contact your 
authorized Seagate distributor, or call 
Seagate directly: 800-468-DISC, or 
408-438-6550. 

&S' Seagate 
z.o~ 811 Rei::crr.hng. Wren. Sabre and Ehtc arc trademarl:s oi a 11. 1!~-01•1ned substdilt) 
oiSeagaieTei::hnolog~.lnc .. 
Seagate and th: Seagate l~o m registered tradema1b oi Se.;gat: Technology. Inc. 
C.J99JSeagate T~h logy.Inc . 
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RUPP TECHNOLOGY 
presents 

DPT SmartCache™ Controller 

for ESDI, RLL or ST506 drives 

• 0.5 ms Access Time 

• 4.5 MBytes of Cache in a Single Slot 

•Cache Expandable to 16 MBytes 

• On-board 68000 microprocessor 

•Supports All Operating Systems - No 
Drivers! 

•Fault Tolerance Hardware Disk 
Mirroring Option 

New release for ESDI also has: 

• Floppy controller built-in! 

• Optional SCSI adaptor built-in! 

Not just a memory cache, but an intelligent 
controller card with advanced caching fea­
tures such as: automatic disk read-ahead and 
elevator sorting during cache writeback. 

Created by DPT, the recognized leader in disk 
controller design and development, this is the 
most effective performance tool ever avail­
able for disk-intensive applications. It looks 
exactly like a standard AT disk controller to 
your computer, so it operates transparently 
-no special drivers are needed. Compatibility 
with all PC operating systems is assured. 
Also, with the addition of the Hardware Disk 
Mirroring option, the controller can write data 
to two disk drives simultaneously providing 
true disk fault tolerance for any 286 /386 AT 
system. 

M3011n5 Caching Controller . .. .. $1125 
M3011E Hardware Disk Mirroring .. $795 

Call: NewYork 212 /517-7775 
FAX 212 / 249-8243 

Colorado 303 / 494-5987 
FAX 303 / 494-6084 

Dealer Inquiries Welcome 

Charge Cards Accepted: Amex, Visa, MC 

~_.._...___Ex_c_:,eptional Computer Products 

Rupp Technology 
835 Madison Avenue 

New York City, NY 10021 
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TOPS would be to implement an inex­
pensive PC server for an otherwise pre­
dominantly Macintosh network. But 
what once was true of TOPS still is: 
There are better ways to build an all-PC 
peer network. 

Personal Service Network 
If the Macintosh could run AppleShare 
server software and ordinary applica­
tions at the same time , you wouldn ' t have 
to dedicate a whole Mac SE- or II-class 
machine to lowly file service. Informa­
tion Processing Technologies' (IPT) PSN 
does the trick . We installed PSN on a 
Mac SE, published a hard disk , and went 
on a tour of the office. Loca!Talk cabling 
connects the Mac to seven or eight other 
machines. Because they ' re all Apple­
Share clients , they could immediately 
see and mount our volume, side by side 
with our regular AppleShare server. 

Like AppleShare , PSN uses the net­
work client software that comes with the 
Macintosh. From the client ' s perspec­
tive , PSN servers show up in the Choos­
er. They coexist with and are indistin­
guishable from AppleShare servers. 

Like TOPS, PSN creates a peer net­
work . But while every TOPS node , client 
or server, cosb $299 , you pay for PSN 
servers only. PSN comes on a single disk 
configured for two , four , or 10 servers ; 
corresponding prices are $289, $529 , 
and $999. Since any number of clients 
can connect to each server by means of 
the AppleShare client software that they 
already own , PSN will in most cases cost 
a lot less than TOPS. 

The PSN installer ran smoothly , al­
though we wondered why it asked wheth­
er we 'd like to modify the Mac 's boot 
block. When we launched the server 
software , we discovered the answer . 
Weird crashes sent us back to the install­
er , which we used to boost the size of the 
Mac ' s system heap (and, while we were 
at it , bump up the maximum number of 
open files) . It felt strange, but , let ' s face 
it , the Mac has lost its innocence. INITs , 
DAs , and cdevs have done to the Mac 
what TSR programs have done to the PC: 
made a mess . PSN ' s boot block tech­
nique, though slightly scary , guarantees 
a safe playground for PSN' s !NIT and 
whatever else you start up with. 

We installed PSN on the same two 
Macs we used to test TOPS-a I-MB 
Portable and a 4-MB SE. IPT recom­
mends 2 MB of RAM for a server , but 
some applications-we tried MindWrite 
and HyperCard-can coexist with the 
PSN server in just 1 MB. As with TOPS, 
applications multitask acceptably with 
the server. During times of moderate to 
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heavy network use , screen updates be­
come jerky , and applications must often 
wait for the disk. 

Still , everything worked. In fact, 
PSN , unlike TOPS , successfully ran our 
database test concurrently on a server 
and a client. That may have been a result 
of what IPT calls " loopback mode." 
When you start up a PSN server , the soft­
ware logs you onto your own machine. 
Because the network software handles 
both local and remote disk access , it can 
ensure that the two processes mesh 
gracefully. 

If you ' ve worked with the AppleShare 
server software , you 'II feel right at home 
with PSN. You can grant users the same 
privileges: " see folders ," " see files ," 
and " make changes. " Administration of 
a PSN server is straightforward and un­
complicated. 

PSN doesn ' t do spooled printing or E­
mail , as TOPS does . But if you need a 
Mac file server and cannot spare a Mac , 
check this product out . It ' s a real gem . If 
a forthcoming PC version of PSN pans 
out , TOPS could face some serious 
competition. 

The Final Analysis 
Every vendor claims that its network is 
easy to use . In most cases that 's true , 
once you ' ve plowed through setup and 
configuration . But successful network­
ing-particularly peer networking-re­
quires thought and effort. All these prod­
ucts should acknowledge that and pro­
vide task-oriented documentation. Only 
TOPS , in its Applications Compatibility 
Supplement , does this thoroughly. We 'd 
like to see a lot less clamor about " ease of 
use " and a lot more practical advice de­
tailing when , why , and how to apply the 
tools provided . 

Of the PC-only networks, we recom­
mend LANtastic , et/30, and GV LAN 
OS , in that order. LANtastic is clearly 
the best bet for the 640K-byte-and-under 
crowd ; it ' s also a solid all-around per­
former. So is Net/30, which quietly han­
dled everything that we asked it to do . 
GV LAN OS, newly incarnated on ARC­
net , runs fast , offers the best E-mail sys­
tem , and supports laptop connectivity. 
On the Mac side , we recommend both 
TOPS and PSN, for different reasons: 
TOPS to connect Macs and PCs, and 
PSN for all-Mac , AppleShare-compat­
ible networks . • 

Jon Udell is a BYTE senior editor at 
large. Rob Mitchell is a BYTE technical 
editor. They can be contacted on BIX as 
"judell " and "rob_mitchell , " respec­
tively. 
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REVIEWS 

SYSTEM Mark L. Van Name and Bill Catchings 

REVIEW 

Two to Grow On 

The ALR PowerFlex (top) and AST Premium 386SXIJ6, with processor modules. 

With most personal computers , to get 
a faster CPU you must replace 

either the motherboard or the entire sys­
tem . Two vendors, Advanced Logic Re­
search (ALR) and AST Research , offer 
systems that let you upgrade their CPUs 
as your wallet permits. While the two 
companies offer similar CPU options, 
their approaches to the CPU upgrade 
problem are very different. 

ALR's PowerFlex gives you a relative­
ly cheap path to a 486. The $1495 base 
system, the Model 40 , starts with a 12.5-
MHz 286 CPU on the motherboard, a 
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socket for either an 8-MHz 80287 or a 
12.5-MHz 80C287A math coprocessor , 
1 megabyte of memory , a 3 V2 -inch 1.44-
MB floppy disk drive , a 40-MB hard disk 
drive, a serial port , a parallel port , a disk 
of system utilities, and a keyboard. All 
you need to get going is a video adapter 
(ALR's VGA card , which adds a second 
parallel port , costs $329) , a monitor 
(ALR's VGA monitor costs $499) , and 
DOS (MS-DOS 3.3 is $85 from ALR). 
Our evaluation system included these ex­
tras and an additional 4 MB of memory 
($796), for a total tab of$3204. 

The 286 system is just the starting 
point. You can step up to a 16-MHz 
386SX with the $395 PowerFlex 386SX 
module , or you can choose a 25-MHz 
486 with the $1995 Power Flex i486 mod­
ule. Our fully equipped evaluation sys­
tem with the 386SX CPU ran $3599 , 
$5199 with the i486-pretty inexpensive 
for a complete 486 system with 5 MB of 
memory. If you purchased a 386SX mod­
ule , ALR will refund your $395 when 
you purchase the i486 module . 

AST's upgradable offerings cost quite 
a bit more-but they're also much faster. 
The base Premium 386SX/l 6 system 
costs $2695 , for which you get a 16-MHz 
386SX, a socket for a 16-MHz 80387SX 
coprocessor , 1 MB of memory (expand­
able to 4 MB), 16K bytes of35-nanosec­
ond static RAM (SRAM) cache managed 
by an Intel 82385SX cache controller , 
your choice of either a 5 1-4 -inch 1.2-MB 
or a 3 1/2-inch 1.44-MB floppy disk drive , 
an AST VGA graphic s adapter , two 
serial ports , one parallel port , a di sk of 
system utilities , and a keyboard. 

To construct a system comparable to 
the ALR PowerFlex 386SX configura­
tion , you'd also need a VGA monitor 
(AST 's is $695) , a 40-MB hard disk 
drive ($700 from AST), MS-DOS 3.3 
($95 from AST), and an additional 3 MB 
of memory ($900). That system costs 
$5085-$1486 more than the comparable 
ALR unit. (Our review system included a 
total of 8 MB of RAM , raising the price 
by $1700.) 

To upgrade this AST system to a 25-
MHz i486 CPU , you just buy an AST 
Fastboard 486/25 and replace the 386SX 
processor card with the new card. The 
Fastboard 486/25, which includes 4 MB 
of RAM , lists for $6395 , but when you 
send AST your 386SX card , the company 
credits you 35 percent of the list price of 
the i486 card. Thus , you actually shell 
out $41 57 for the i486 card. That brings 
our comparison 486 system's price to 
$8342-over $3000 more than the com­
parable PowerFlex . 



Price Isn't the Only Thing 
If all you consider is price , then ALR's 
PowerFlex is the clear winner. But don 't 
judge on price alone; you should also 
consider performance. That's where the 
AST systems shine. The AST Premium 
386SX/16 beats the PowerFlex 386SX by 
about 14 percent on BYTE's overall ap­
plication index. Moving up to the i486 
CPU in both machines, the Premium 
wi ns on the overall application index by 
42 percent (see the table and figure). 

If the PowerFlex wins on price and the 
Premium wins on overall performance , 
it's natural to wonder which computer 
wins on price/performance, that much­
abused industry-s taple catchphrase . 
Comparing 486 systems , the Premium 
costs about 60 percent more than the 
PowerF!ex but delivers 42 percent better 
overall performance-so the PowerFlex 
has the better price/performance ratio. If 
you compare 386SX systems, the Pre­
mium costs about 41 percent more than 
the PowerFlex but delivers only about 14 
percent better overall performance-so 
the PowerFlex once again gets the price/ 
performance nod . 

Still , we think that comparing these 
two systems is something of a mug 's 
game. They' re clearly oriented different­
ly-the Premium toward high perfor­
mance at high prices , and the PowerF!ex 
toward modest prices with similarly 
modest performance. The dissimilar ar­
chitectures of these two machines sup­
port this claim. 

The PowerFlex is basically a midrange 
286 with a way to upgrade the CPU graft­
ed onto it. The motherboard uses four of 
the five standard Chips & Technologies 
NEAT (New Enhanced AT) application­
specific integrated circuits; it's missing 
only the optional C&T EMS mapper. All 
the memory goes on the motherboard , 
which uses the interleaving architecture 
of the C&T memory interleave controller 
ASIC to avoid wait states. The base 1 MB 
on the motherboard is in 256K-byte , 80-
ns single in-line memory modules . You 

Photo 1: The compact 
PowerFlex CPU cards 
don 't include on-board 
RAM; both the 
386SX and i486 
modules access 
motherboard 
memory through 
an AT bus. This 
design restricts the i486 
module 's performance 
but lets ALR price 
the i486 more aggressively. 

Photo 2: The Premium 386SX/16 's proprietary 32-bit memory architecture gives 
its processor cards a performance edge over ALR 's PowerFlex, but at a much greater 
price. Each card has room for 4 MB of SIMM-mounted RAM; additional memory 
slots let you expand memory to 16 MB, 
or to 36 MB with the 486125 
module installed. 

can add only 4 MB more , courtesy of 
four SIMM sockets on the motherboard 
that can hold 1-MB or 256K-byte 
SIMMs . Because of the interleaved 
memory architecture, you must add 
SIMMs in pairs . Ail memory is on the 
AT-style bus on the motherboard. 

While the 386SX is designed to work 
with a standard AT bus, you really pay 
for that slow bus when you install the 
i486-hence the ALR system's relatively 
poor i486 performance . Both the 386SX 
and the i486 processor modules use the 
memory on the motherboard; neither has 
its own memory. The 386SX module has 
a socket for an 80387SX coprocessor, 
while the i486 module relies on the math 
coprocessor built into the i486 chip. 

Both processor modules are small and 
easy to install (see photo 1). You just 
plug the card into a special feature con­
nector on the motherboard , and you 're in 
business. You don 't have to mess with 
any DIP switches or software setup 
options. 

The AST processor cards are also easy 

to install , but that 's where the similarity 
between the internals of these two ma­
chines ends (see photo 2). The Premium 
386SX/ 16 is a member of AST 's CUPID 
(Completely Universal Processor and 
I/O Design) line of systems. AST de­
signed the CUPID systems to be both ex­
pandable and fast. Consequently , all the 
system memory and CPU support is on 
processor cards designed to run at full 
speed. 

The CUPID motherboard itself pro­
vides all the basic system services aside 
from CPU and memory. It contains a 
Western Digital floppy disk drive con­
troller chip , as well as chips that support 
IDE (Integrated Device Electronics ; 
AST prefers the term AT-embedded) 
hard disk drives and the I/O ports. 

All the interesting action is on the pro­
cessor cards, which are full-length ex­
pansion cards that can plug into any of 
the three proprietary 16-/32-bit slots on 
the motherboard. These slots have a pro­
prietary extended connector near the 

continued 
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PowerFlex Model 40 

Company 
Advanced Logic Research , Inc. 
9401 Jeronimo 
Irvine, CA 92718 
(714) 581-6770 

Components 
Processor: 12.5-MHz 286 with socket 
for 8-MHz Intel 80287 or 12.5-MHz 
80C287A FPU on motherboard; 16· 
MHz Intel 386SX and socket for 16-MHz 
Intel 80387SX FPU on the 386SX 
upgrade module; 25-MHz Intel i486 on 
the i486 upgrade module 
Memory: 1 MB of 80-ns DRAM in 256K­
byte DIPs on motherboard, expandable 
to 5 MB on motherboard using 1-MB 
SIM Ms 
Mass storage : 3V2- inch 1.44-MB Teac 
floppy disk drive; 40-MB 28-ms 3V2-inch 
Western Digital IDE hard disk drive 
Display: Optional Nanao FlexScan 
8060H multisync monitor 
Keyboard : 101 -key modified IBM 
Enhanced AT layout 
1/0 interfaces: 25-pin serial port; two 
25-pin parallel ports; one 8-bit and five 
16-bit expansion slots (five open) 

Price 
Base system: $1495 
As tested with the PowerFlex 386SX 

module: $3599 
As tested with the PowerFlex i486 

module: $5199 

Inquiry 854. 

front of the unit and a standard AT-style 
16-bit expansion slot near the rear , so 
you can also use any empty slots for nor­
mal expansion cards. As with the ALR 
processor modules, you can just plug in 
these cards and get to work; the system 
recognizes which processor you're using 
without any effort on your part. 

The i486 processor card relies on the 
SRAM cache and cache controller in the 
i486, but there 's a socket for a Weitek 
WTL4 l 67 coprocessor if you want to in­
crease your floating-point performance. 
The card comes standard with 4 MB of 
memory in four 1-MB 80-ns SIMMs, 
which supports the 32-bit burst-mode 
memory transfers of the i486 . This card 
does a good enough job that the Premium 
486/25 beat by 4 percent the overall ap-
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Premium 386SX/16 
and 486/25 

Company 
AST Research , Inc. 
16215 Alton Pkwy. 
Irvine, CA 92718 
(714) 727-4141 

Components 
Processor: 16-MHz Intel 386SX and 
socket for 16-MHz Intel 80387SX FPU on 
386SX/16 processor card ; 25-MHz Intel 
i486 with socket for 25-MHz Weitek 
WTL4167 FPU on the 486/25 processor 
card 
Memory: 1 MB of 80-ns DRAM in one 
1-M B SIMM on the 386SX/16 processor 
card; 16K-byte 35-ns SRAM cache; 4 MB 
of 80-ns DRAM in four 1-MB SIM Ms on 
the 486/25 processor card, expandable 
to 16 MB for the 386SX/16 and to 36 
MB for the 486/25 using 1-MB SIM Ms on 
the processor cards (up to 4 MB) and 
on optional memory-expansion cards 
Mass storage: 5V4 -inch 1.2-MB Teac 
floppy disk drive; 40-MB 28-ms Conner 
Peripherals IDE hard disk drive 
Display: AST Premium Display/VGA 
13-inch VGA monitor 
Keyboard : 101-key IBM Enhanced AT 
keyboard layout 
1/0 interfaces: Two 25-pin serial ports; 
one 25·pin paral lel port; one 8-bit and six 
16-bit AT-style expansion slots (five 
open ; three 16-bit slots have extended 
connectors that accept a processor or 
memory card) 

Price 
Base system: $2695 
As tested with the 386SX/16 processor 

card : $6785 
As tested with the 486/25 processor 

card: $10,041 .75 

Inquiry 855. 

plication index of the Dolch-P.A.C. 486-
25 portable, the only other shipping i486 
system BYTE has benchmarked . 

In keeping with the high-performance 
orientation of these CUPID systems , and 
unlike the ALR systems, you are not 
limited to the 4 MB of memory on the 
processor cards. You can add memory by 
buying an $800 AST memory-expansion 
card that , like the processor cards , plugs 
into the proprietary system connectors ; 
thus , the CPU has a full 32-bit path to all 
system memory. Each memory-expan­
sion card can hold up to 16 MB in 16 
1-MB SIMMs; the three proprietary sys­
tem connectors give you room for two 
such cards. With two memory-expansion 
cards , therefore , you could configure a 
Premium 486/25 with 36 MB . 

Getting Along 
With all these CPU options, we were 
wondering if we 'd have compatibility 
problems , so we ran our full test suite of 
around two dozen programs and several 
hardware options on both AST processor 
cards and all three ALR CPU configura­
tions. Both AST processor options suc­
cessfully ran every program we threw at 
them, and they worked with all our test 
hardware . 

The three ALR processor options were 
almost as successful. We uncovered only 
one tiny problem: When we tested Digi­
talk ' s Smalltalk/V 1.2 with a Microsoft 
mouse driver loaded after NetWare was 
up and running , all three ALR CPU con­
figurations caused a short beep when we 
pressed both mouse buttons to summon 
Smalltalk 's menus . The menus still ap­
peared , however, so this is not a big 
problem . An ALR spokesperson said 
that the company was not familiar with 
this problem , but that it would investigate 
and fix it. 

The Rest of the Story 
Aside from their array of CPU options, 
both systems are fairly standard PC com­
patibles . Both use 3 1/2 -inch 40-MB , 1-to­
l interleave, 28-millisecond IDE hard 
disk drives-a Western Digital drive in 
the ALR PowerFlex and a Conner Pe­
ripherals drive in the AST Premium. 
Both vendors offer VGA monitors and 
16-bit VGA cards. Both keyboards are 
reasonable , although the Premium 's ex­
actly follows the IBM Enhanced AT key­
board layout , while the PowerFlex ' s 
modifies that layout with the common fat 
Enter key . 

The machines even have similar ex­
pansion options, although the Premium 
wins on drive bays: With the 40-MB hard 
disk drives in both systems, the Premium 
has three open 5 'A-inch half-height bays 
to the PowerFlex ' s two. The PowerFlex 
has six expansion slots, five 16-bit and 
one 8-bit ; one 16-bit slot holds the video 
card , and the other slots are open. The 
Premium has seven expansion slots, one 
8-bit and six 16-bit; three of the 16-bit 
slots have the proprietary extended con­
nector. With processor and video cards , 
the Premium has five open slots , just like 
the PowerFlex . 

Both units come with system manuals , 
but here the Premium is way ahead of the 
PowerF!ex. The PowerF!ex 's small man­
ual tells you what you need to get going 
with the system, but little more . The Pre­
mium 's manual is far larger and more 
comprehensive. 

On the service side, both vendors offer 
a one-year parts-and-labor warranty, 



M;IDij§M Two To GROW ON 

The BYTE indexes show the AST Premium's performance edge over the ALR PowerFlex. We 've included other systems in 
the table for comparison. (We did not run the full BYTE benchmark table due to space limitations.) 

LOW-LEVEL APPLICATIONS CUM. APP . 
INDEX 

CPU FPU Disk 1/0 Video Word Spreadsheet Database Scientific/ Compiler 
processing engineering 

AST Premium 486/25 6.75 28.46 1.78 2.77 5.93 5.58 2.21 9.81 3.83 27.36 
ALR PowerFlex i486 4.25 25.47 1.88 3.87 3.90 4.97 1.81 5.89 2.69 19.26 
Dolch-PA C. 486-25 6.20 28.20 2.48 1.81 5.18 5.35 2.68 8.15 4.94 26.30 

AST Premium 386SX 2.36 5.17 1.70 2.06 2.36 2.47 1.85 3.21 2.14 12.03 
ALR PowerFlex 386SX 1.80 5.14 1.63 1.79 209 2.27 1.60 2.93 1.65 10.55 
Compaq386s 1.86 5.03 1.78 1.87 2.24 2.15 206 301 2.05 11 .51 

ALR PowerFlex 286 1.66 1.88 138 1.51 1.83 1.73 1.52 2. 14 1.43 8.65 
Dell System 200 1.60 1.72 4.05 1.09 1.83 2.01 1.31 1.74 1.46 8.34 

Note: Benchmark table includes index numbers only; full benchmark results are available on request. All results are indexed to show relat ive performance; for all indexes, an 
8·MHz IBM PC AT = 1. F0t a full description of all lhe benchmarks. see " ln1roduc1ng the New BY E Benchmarks," June 1988 BYTE. 
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- Cumulative application index. Graphs are based on indexes above and show relative performance. Longer bars indicate better performance. 

with your dealer as the first line of sup­
port. ALR also offers on-site service 
from Intel for an additional fee. 

If you need a PC that combines a CPU 
upgrade option with excellent perfor­
mance, and if you 've got the bucks to pay 

for that combination , go with the AST 
Premium. If you want to be able to move 
to the 386SX or i486 world someday , but 
you ' re on a budget and willing to sacri­
fice some performance, choose the ALR 
PowerFlex . • 

Mark L. Van Name and Bill Catchings are 
BYTE contributing editors. Both are also 
independent computer consultants and 
freelance writers based in Raleigh, North 
Carolina. You can reach them on BIX as 
"mvanname " and "wbc3, "respectively. 
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$5999" 
COMPAQ 
SLT286 
12MHz 
8CC286 
40 MB 
640 KBRAM 
VGA 
14 lbs. 

$5999" 
ZENITH 
SuperSportSX 
16MHz 
80386SX 
40MB 
lMBRAM 
VGA 
16.8 lbs. 

$8499" 
NEC 
ProSpeed CSX 
16'v!Hz 
80386SX 
40MB 
2MBRAM 
VGA 
18. 5 lbs. 

$5999" 
TOSHIBA 
T3100SX 
16MHz 
80386SX 
40MB 
I MBRfuv! 
VGA 
14.9 lbs. 

The Dell System®316LT laptop. 

Other laptops pale by comparison . An opinion 

shared by PC Magazine, which recently named 

the Dell System 316LT Editor's Choice. 

In fact, they called it "fully formed, functional 

and smacking of solid technology." 

Inside this sleek design there's an intense 

16 MHz 386'"SX system with up to 8 MB of RAM, 

a 20, 40or 120 MB hard drive, and a 3.5'' 1.44 MB 

diskette drive. 

The 316LT also features an expansion slot 

that accepts any half-length industry standard 

expansion card. 

And a" Continuous Power Battery System" 

including two batteries that lets you maintain your 

screen even while you change batteries. 

Everything you now enjoy on your desktop , 

in a laptop. Far under $3500 far a 20 MB S)'Stem . 

With leasing plans as low as $127 a month~· 

The Dell System 316LT also comes with 

support and service rated #1 in 6 out of 6 PC Week polls of customer satisfaction , a 30-day 

money-back guarantee , and one-year of on-site service. So if you ever have a problem while 

you're on the road, there'll be a technician from Xerox 

Corporation , there to service it by the next business day. 6 

Anywhere in the continental U.S. 

Give us a call and we'll go into the details with you. 

------

DELL ------
COMPUTER ------
CORPORATION 

800--365--1490 
So much for business travel being dull. 

For Network or UNIX"' Information. 800-678-Ul\'IX. 
fu, o,u in Canada, call B00-38i-5i52 
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Th e DVA-4000 video­
graphics board displays 
real-time video images 
on a VGA monitor. 
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For years I've mused about the possi­
bilities of simultaneously displaying 

live video and standard applications on 
my VGA monitor. Recently , my musing 
turned to contentment, thanks to Digital 
Video Architecture (DVA) from Video­
Logic . 

The DVA-4000 video-graphics board 
displays clear, crisp, real-time images of 
National Television System Committee 
(or phase alternate line) video signals 
within resizable "smart windows" on 
VGA monitors in 640- by 480-pixel, 16-
color mode. The windows let you freeze 
a video image or change complete color 
palettes in the scenes you 're viewing . 

The DVA-4000 converts real-time an­
alog video signals from TVs, VCRs, or 
laser disks into digital pulses-no small 
feat in itself-at a speed of25 million bps 
(see the figure) . At the core of these con­
versions is VideoLogic ' s DVA chip set, 
with some chips working as the equiva­
lent of a 68000 CPU . The conversions 
work in much the same way that a com­
pact disk player turns binary data into 
analog sound, but in reverse and using 
real-time video at 30 frames per second. 
The system also processes stereo audio 
signals from the video source to give you 
the equivalent of a full-fledged TV and a 
computer in one display . XT users take 
note: All this wizardry is from a single 8-
bit bus card. 
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VideoLogic's Multimedia Interactive 
Control software controls how the board 
displays the video window , as well as all 
laser disk player motion commands. 
Simple comma·nds can be sent to the 
DVA-4000 at the DOS prompt or through 
batch files via DOS redirection . For ex­
ample, ECHO EJECT >MIC causes the 
videodisk player drawer to open. Like­
wise, commands such as VPOS (to posi­
tion the video window) , FADE (to fade 
the video in or out), and TRANSCOLOR 
(which makes a color transparent in the 
video) all work well. With the MIC soft­
ware loaded, the DVA-4000 is software­
accessible in the same manner as 110 de­
vices like the printing and communica­
tions ports and the console . This 
essential software is a $150 addition to 
the DVA-4000 's $2495 price ta.g. (You'll 
also need a $95 auxiliary input connector 
to run a second video window in either 
Windows or non-Windows applications .) 

"Live Action" Applications 
The DVA-4000 provides exciting appli­
cation possibilities. Stockbrokers might 
use it to retrieve Dow Jones information 
from a telephone feed in one window, 
while viewing financial news programs 
from cable TV in another window (or 
two). 

Working with the board 's display sec­
tion, a frame-accurate videodisk control 

system allows you to precisely control 
what images are displayed. If you enter 
the keyboard command STILL 1000, the 
player displays and pauses with video 
frame 1000 in the video window . The 
command STEP 20, 200 / R will step 20 
video frames backward from the current 
frame , displaying each stepped frame in 
2-second intervals. This capability ac­
commodates interactive video applica­
tions , including " live action " course­
ware. Students could use their computers 
to browse through topics of interest, enter 
a selection, and watch as the DVA-4000 
outputs both real-time video and audio 
from the videodisk . You can manipulate , 
search, and display full-motion TV 
images on the VGA display as easily as 
working with your favorite database or 
spreadsheet software. 

Strange Karma 
The DVA-4000 works on PS/2 Micro 
Channel architecture and 8-bit Industry 
Standard Architecture buses (I evaluated 
the ISA version) . A Macintosh board is 
currently being developed. The DVA-
4000 is a full -length card that ' s config­
ured with a top-mount daughterboard 
that carries the main VLSI video proces­
sor chip. The daughterboard was 
mounted a half-inch off the main board 
for proper airflow . 

My first evaluation board succumbed 
to some strange karma . After two days , 
its output started flickering , and eventu­
ally the display became too dim to read . 
A second DVA-4000 fared better. I tested 
it with an Associates Computer Supply 
25-MHz 386 tower unit with 8 megabytes 
of RAM. Only the 640K-byte base mem­
ory was available to the MIC driver soft­
ware. I ran a Relisys RE-5155 multisync 
VGA monitor , which I also use with a 
TARGA board (in RGB mode) for imag­
ing and animation. 

The single-slot board 's installation is 
easy; no jumpers need to be reposi­
tioned. A ribbon cable connects the DVA-
4000 to the feature bus of the existing 
VGA card. This permits the DVA-4000 
to work with your VGA card and allows 
the card to mix digital video signals into 
VGA analog output . Actual VGA display 
circuitry is not part of the card. I used the 
furnished serial output control cabJe to 
connect the videodisk player ' s RS-232C 
motion-control port to COM2 on the sys­
tem. Not all videodisk systems are capa­
ble of being controlled in this manner. I 
used a Sony LDP-1550 player, which is 
both a constant ang>War velocity and a 
constant linear ve!,pcity unit (straight 
CLY machines cannot be used in this 

continued 
VIDEO IMAGE COURTESY OF AUTODESK, INC. 
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lne New ~ercu es bra~nics ~tation ~ara 
Introducing the Hercules Graphics Station Card. With more features than any card 
in its class. And more power. The company that took the monotony out of monochrome 
now puts more zip into analog monitors. 

fast bra~nics 
In today's competitive business world, time is more 
precious then ever. But Windows applications like 
PageMaker, Excel, and Corel Draw can make you wait 
while they work. Not with the Hercules Graphics 
Station Card-it'll run Windows up to five times faster 
than a regular VGA card. At higher resolutions, too. 

The secret is the on-board Texas Instruments 34010 
graphics processor. It frees the CPU from the 
drudgery of graphics functions and screen memory 
control so you won't have to wait for your screen 
to catch up with you. 

horn V~A on ~r 
A whole megabyte of video memory lets the Hercules 
Graphics Station Card offer a full range of modes- from 

VGA up to 1024 x 768 resolution with 256 colors, and plenty 
in between. So it will run all your software-from general business 

to complex design programs. And as your software needs become even 
more sophisticated, you won't need to shop for a new video card. 

lifB-liKe lma~es 
Computer images can look realistic when software can access more 
colors. The 16- and 24- bit color 
modes on the Hercules Graphics 
Station Card allow any standard 
analog monitor to display up 
to 16.7 million colors for high 
quality photo-realistic images. 

And best of all, you can have all 
these features for less than you'd 

think. Call us at 800 532-0600, ext 190 (U.S.) or 800 323-0601, ext 191 
(Canada) for the quickest way to your Hercules dealer. 
©Copyright 1990 Hercules Compu1er Technology. Inc .. 921 Parker Stree!. Berkeley, CA 94 710. Hercules and Herc les Graph ics S1a 1i on Card are trademarks 
oi Hercules Computer Technology, Inc. All 01her produc1 names are irademarks ol 1heir respec1ive owners. Cin:le 143 on Reader Service Card 
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DVA-4000/ISA 

Company 
Videologic, Inc. 
245 First St. 
Cambridge, MA 02142 
(617) 494·0530 

Hardware Needed 

WINDOW WONDERLAND 

XT, AT, 386, or 486 with one free 8-bit 
slot, a VGA monitor, a VGA card with 
feature bus 1/0 , and 640K bytes of RAM 

Software Needed 
Multimedia Interactive Control and 
Applications Management System ($150) 

Price 
$2495 

Inquiry 851. 

application) . When connected to the 
computer, the player's manual motion 
controls are inoperative until you load the 
driver software. 

I had to perform some creative cable 
patchwork before I could send input to 
the board from my VCR's "video out" 
port. But first I purchased a female RCA 
stereo to female BNC adapter and a 12-
foot shielded video cable. I also picked 
up a pair of Walkman-style headphones 
because the audio output cable only ac­
cepts a Ya-inch stereo miniplug . 

Installing the MIC software was con­
fusing . You can easily get lost in the soft­
ware manual-the installation guidelines 
don ' t appear until almost 60 pages into 
it. The manual mentions previously re­
leased VideoLogic boards, but not the 
DVA-4000. However , if you follow the 
instructions (disregarding the incorrect 

board descriptions) , the installation does 
work . 

Batman Meets VGA 
With almost every Microsoft Windows 
application opened and running , the full­
motion video from the VCR (Batman) 
was as impressive as the images from the 
videodisk player. Color clarity and reso­
lution were visibly better than the images 
on my 21-inch Zenith TV, which dis­
played the same videotape. The slightest 
delay separated the TV's and the VGA 
monitor's images. I noticed no flicker or 
jumpiness . All motion appeared fluid 
and smooth, and in real time. 

The superb resolution stems from the 
DVA-4000 's line-doubling of the 512-
line signal. Conceivably, you could scale 
your video window to 1050- by 1050-
pi xel resolution . I set the multisync 
monitor to PS/2 mode and ran my appli­
cations in 640- by 480-pixel by 16-color 
resolution , while the video window actu­
ally displayed full video using a 16-mil­
lion-color palette . By shrinking and 
stretching the window, I created strange 
aspect ratios , where people were either 
extremely tall and thin or short and fat . 

I easily eyeballed correct aspect ratios 
by grabbing the scaling handles in the 
bottom-right corner of the video win­
dow . Figures inside a window that were 
stretched to full-screen size looked cor­
rectly proportioned . Best of all , I could 
shrink the video window to a Windows 
applications icon. Although only a half­
inch square, the image in the live-video 
icon was clearly visible . 

When I viewed still frames in the VCR 
pause mode, the board had problems 
with signal genlocking (i .e. , synchroniz­
ing two video devices) . This caused the 
picture to jump and tear at times. Still 
frames viewed from the videodisk were 

VIDEO VGA 

A"''#-1 
'~ I VG I 

eohip'~ JJ I ~Digital (25 million. bps) 
VGA monitor 

8-bit bUS card WordPerfect 

~ 

A ribbon cable connects the Dll,4-4000 to the feature bus of the existing VGA card. 
"Smart windows" can then display real-time video images and allow you to 
freeze, resize, and change colors in individual frames . 
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rock solid. The degradation probably re­
sulted from the viewing media (tape ver­
sus disk) and my aging VCR. 

I enjoyed a demonstration file called 
DVAlPLR.EXE, which runs under Win­
dows. I opened dual video windows with 
the same live video input in each, except 
that in one window I clicked on the 
ZOOM function . In that window I could 
freeze and " thaw " movement at will. 
The FREEZE command did not write a 
" frame-grabbed " file . At press time, 
VideoLogic planned to release a conver­
sion utility that would frame-grab a 
scene and convert the image to Compu­
Serve's GIF and other popular formats . 

Script Writer 
Included with the MIC package is Appli­
cations Management System (AMS) soft­
ware , which offers a simple point-and­
shoot menu interface. This package lets 
you create and save scripts that load your 
programs and specify where the video 
window will open inside your applica­
tion . This is probably one of the most im­
portant aspects of the DVA-4000 . 

But my thrill over being able to watch a 
newscast on my VGA display while work­
ing on this review was tempered at first, 
because I could only use Windows Write . 
I had problems loading and executing 
WordPerfect 5.0 under AMS in a 640K­
byte environment. When building my 
loader macro scripts under AMS, I was 
incorrectly reinstalling the MIC driver 
software, causing WordPerfect to give 
me a "not enough memory " error. I 
didn ' t realize that AMS loads (and un­
loads) the driver software between appli­
cations. With the MIC software loaded, 
the application program memory avail­
able is only 394K bytes . 

Since WordPerfect loads and executes 
in 384K bytes of memory , having that 
one extra TSR program loaded can cause 
program failure when calling WordPer­
fect from an AMS script. I spent a long 
evening of experimentation before get­
ting WordPerfect to work correctly. 
Other , smaller applicati0ns , such as 
XTGold and the Norton Utilities , ran 
fine . AMS works , but it may not be easy 
for those who are short of time or pa­
tience and working with applications re­
quiring extra memory. 

I also looked at Tool Box Plus , a handy 
pop-up macro and ASCII editor program 
that works from the DOS prompt as a 
TSR. Alt-Shift invokes a command-line 
window for direct control of all MIC 
commands (including palette and mo­
tion) without the need to ECHO or PIPE 
your output to the board as with the MIC 

continued 
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Novemoer 28 1989 
SummaSketch II 

New 
Lifetime 
Limited 
Warranty 

Finally. An input de~ce based on your input. 

SuffiihaSketch® II. 
The new SummaSketch II tablets 

were created with one thing in 
mind- you, the people who use 
tablets every day. You said you 
wanted a complete plug and play 
package, so we're giving you 
the works- both in PC and 
Macintosh® SE and II versions . A 
12" x 12" or 18" x 12" graph ics 
tablet with a 4-button cursor and 
2-button stylus, or 16-button 
cursor for the PC 

The PC version includes inter­
face cables for the IBM® PC, AT, 
PS/2 and compatibles. A utilities 

diskette with test 
and reset soft-
ware, an 
Autodesk® 

1 Device Inter-
/ face TM driver, 

Universal Mouse 
Em ulator™ and a 

Microsoft® Windows 
driver. And an of fer for 

a free tablet template (US and 
Canada only) worth over $245. 

The Macintosh version has an 
Apple® Desktop Bus TM inter­
face device to connect the 
tablet to the computer. 

You'll also get the most soft­
ware compatibility with over 250 
PC programs and all Macintosh 
SE and II software written under 
the Apple Software Developers 
guidelines. 

SummaSketch II tablets have a 
standard accuracy measurement 
of± 0.015 inches, selectable res­
olution of up to 1,016 lines per 
inch and high proximity so you 
can trace from documents up to 
112'' thick. Add in convenience fea­
tures such as a power/proximity 
light, on-off switch, wedge shape 
design for easy use, lightweight 
construction for portability- and 
it's easy to see why SummoSketch 
is the industry standard and he 

~ 

obvious choice of today's com­
puter professionals. 

Best of all, you ge all of 
these benefi s a on affordable 
price. And o 's why our new 
SummoS e c II is he easiest 
buying decision you hove to 
mo e. Find out more about 
SummoSketch II today. For litera ­
ture and the name of a local 
dealer call 1-800-888-2028, 
Ext. 304. For technical informa­
tion call 203-881-5400. 

Sunnagraphics,M 
Every decision should be this easy.'" 

© 1989 Summogrophics Corporation. 

For IBM/Compatible information circle 297, For Macintosh information circle 298, 
For Dealer inquiries circle 299 on Reader Service Card. 

Seymou r, CT 06483 • A ll rights reserved . 
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program. After executing (or modify­
ing) these commands, you simply press 
Escape to resume working (and watch­
ing) inside your application. I preferred 
to open video windows inside my appli­
cations with this program instead of 
AMS . VideoLogic's Tool Box Plus is an 
additional $195 . 

Patience Rewarded 
To establish the DVA chip set as a multi­
media standard, VideoLogic is aggres­
sively cultivating third-party program­
mers and developers. In contrast to IBM 
and Intel , which distribute the Digital 

-'•·•;•·•·•;•-
REVIEW 

Video Interactive developer's kit for a 
price of $16,000, VideoLogic supplies 
free DVA-4000 and MIC " extended­
loan" development packages to program­
mers and developers . 

Aside from my strong recommenda­
tion to clarify the confusing documenta­
tion , I'd rate the DVA-4000 and its MIC 
software overall as a superior product in 
concept and design . 

The DVA-4000/MIC system requires 
levels of patience and programming abil­
ities to implement successfully. I would 
like to see a lower-priced version of the 
DVA-4000 , possibly without the RS-

Tom Thompson 

More 16-Million-Color Fireworks 
S uperMac Technology's two new Nu­

Bus video boards for the Macintosh 
offer on-board graphics accelerators that 
overcome the agonizing delays in most 
24-bit-color boards displaying 16.8 mil­
lion colors. 

The ColorCard/24 ($999; the acceler­
ator module is a $499 option) and the 
Spectrum/24 Series III ($4499) aren ' t 
the first video boards to optimize screen 
performance (see " How to Put 16 Mil­
lion Colors to Work," December 1989 
BYTE) . But they are the first to offer in-

QUICKER ON THE DRAW 

Thanks to graphics accelerators, some tasks that ran in 24-bit mode surpassed 
8-bit-mode speeds. Times are in seconds, in the format accelerated/unaccelerated. 

ColorCard/24 Spectrum/24 

Scroll within two-page PageMaker document, 24-bit mode 
Scroll left 133/171 76/111 
Scroll right 188/248 73/121 
Scroll down 72/105 50/85 
Scroll up 83/116 64/105 

Scroll within SK-byte MacWrite 5.0 document 
24-bit mode 10/54 11 /68 
8-bit mode NN16 NN 20 

Scroll 200-dpl 16-bit scanned Image 
24-bit mode 7/28 5/26 
8-bit mode NN16 NN11 

DlrectColor/24 

59/85 
109/118 

27/42 
33/51 

16/62 
NA/18 

5/17 
NN8 

Notes: Each board ran on a Mac II with 5 MB of RAM and System 6.0.3. The Cole<Card/24 drove a 640· by 480-pixel 
AppleColor 13-inch monitor. the Spectrum/24 drove a 19-inch 1024· by 768-pixel SuperMac monitor, and the Direct· 
Color/24 drove a 19-inch 1152· by 882-pixel Radius monitor. None of the boards accelerates 8-bit-mode drawing aper· 
ations. NA = Not applicable. 
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232C laser disk control. Forgoing some 
of these features could take this product 
out of the niche market and into the reach 
of mainstream users and applications . 
Either way , in the not-too-distant future , 
I wouldn't be surprised to see the folks at 
VideoLogic receive an Emmy Award for 
" Excellence in the Television Tech­
nologies." • 

Greg Loveria is a computer graphics and 
desktop publishing consultant, animator, 
and technical writer in Binghamton, New 
York. He can be reached on BIX clo 
"editors." 

tegrated accelerator logic on-board. 
SuperMac boosts display performance 

by minimizing image-data traffic from 
the Mac 's main f11emory to the NuBus , 
where the video board 's frame buffer 
lives. The company accomplished this by 
patching QuickDraw so that many graph­
ics primitives became simple commands 
rather than a stream of pixels . On the 
Spectrum/24, a sophisticated state en­
gine receives these commands and ma­
nipulates the contents of the frame buffer 
directly. This minimizes delays because 
the accelerator doesn ' t have to arbitrate 
for bus access before it operates on the 
frame buffer. 

The ColorCard/24 provides a 640- by 
480-pixel display suitable for Apple's 13-
inch AppleColor ROB or 12-inch gray­
scale monitors . The Spectrum/24 has 
two oscillators that drive 19-inch 1024-
by 768-pixel monitors with either 60- or 
75-Hz refresh rates. A third oscillator 
lets the Spectrum/24 support the same 
monitors that the ColorCard/24 handles . 
Both boards have user-adjustable screen 
depths of 1, 2, 4, 8, and 24 bits, and a 
spare socket for an optional oscillator to 
drive a National Television System Com­
mittee or phase-alternate-line monitor. 

I ran the two boards on a Mac II run­
ning System 6.0.3 with 5 megabytes of 
RAM , an external Rodime Cobra 210e 
hard disk drive, a 13-inch AppleColor 
monitor , and a 19-inch Super Mac moni­
tor. Installation was plug-and-play. Al­
dus FreeHand 2.0 , Adobe Illustrator 
1.9.3 , PixelPaint Professional , and 
PageMaker 3.0 worked flawlessly. My 
usual army ofINITs , FKEYs, and devel­
opment software caused no crashes. 
TMON 2.8.3, which now provides 32-bit 

continued 



There's never been a graphic controller like the 
ARTIST XJS. It fuses unrivaled ease-of-use with excep­
tional power and modularity. 

It effortlessly powers graphic displays at three 
different resolutions (1600.x1200, 1280 x 1024 and 
1024 x 768). The ARTIST XJS adapts to -any operating 
system including Xenix, DOS, Extended DOS, and 
OS/2/Present.ation Manager.* 

Sophisticated software and the powerful TI 34020-
a 32-bit 10 MIPS processor-are dedicated to execute 
every graphic command faster than ever before. 
Display 16 or an optional 256** colors from a palette 
of 16.7 million. 

Its easy-to-use, feature-laden GT display list 
processing drivers for Release 10 DOS AutoCAD, 
AutoCAD 386, AutoCAD OS/2* and Xenix AutoGAD 
ingeniously produce split-second zooms and redraws. 

Increase colors and resolution with snap-on 
modules. Or, add SIMMs for on-board display list mem­
ory. Build a display list in on-board SIMM or expanded 
memory. With AutoCAD 386, use on-board display 
memory, extended memory and/or the hard disk. 

The all-new ARTIST XJS includes 5-year warranty 
when purchased from an authorized ARTIST Dealer. 
For a free brochure and your nearest dealer, call 
toll-free: 1-800-6-ARTIST (1-800-627-84 78 ) •• 

>#'"~> ~M 
AKTIST GRAPHICS 

A Control Systems Company 
Circle 67 on Reader Service Card 

ARTIST XJS is an ARTIST Graphics trademark. ARTIST is an ARTIST Graphics registered trademark. AutoCAD is a registered trademark of Autodesk. ' Li nde 
"1600 x 1200 limited to 16 colors.© c;;.pyrigh t 1990 ARTIST Graphics. All rights reserved. 
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Theorist's equation outlining and manipulation process, and one of many customizable graphs. 

Prescience (pronounced PRE-shence) brings you the complete mathematical 
solution for the Macintosh: Theorist and Expressionist. Theorist is the sym­
bolic algebra and graphing program that is easy to use and powerful, but only 
requires one(!) megabyte of memory. You don ' t need to learn how to program, 
memorize syntax rules , or read a large manual since Theorist actuall y di splays 
and interacti vely solves real equations on screen-step by step-the way you do 
on paper. 2-D and 3-D graphs, contour and density plots, solids, as well as 
animation file s, are easily created and saved in PICT, EPS, or PICS fonnats for 
high quality output. Your equations can be exported to Expressioni st, the 
leading equation editor, for typeset-quality results in your word processing and 
page layout documents. Both programs are simple enough for the student, yet 
powerful enough for the 
Our programs enable 
and presenting your 
inform at ion or to 
below. 

Expressionist®s129.9s 
Typeset Quality Equation Editor 

• ..i,: ' ~ ·t 

Prescience Corporation 
814 Castro Street #1 11 , San Francisco, CA 94114 

(415) 282-5864 
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Theorist®s379 95 
Symbolic Algebra & Graphing 

has never been easier." 
- Fil'e mice review, 
MacUser magazine 

"Theorist. .. surpasses 
the highly rated 

Mathematica ... in 
interface and 
execution." 

- MacUser magazine, 
Editors' Choice A ward, 

Best Math/Statistics 
Program of 1989 

Presciencee 
~~~~~~~~~~~ 

Intuitive Tools For Mathematics 

Circle 237 on Reader Service Card 
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Spectrum/24 Serles Ill 
and ColorCard/24 

Company 
SuperMac Technology 
485 Potrero Ave. 
Sunnyvale, CA 94086 
(408) 245·2202 

Hardware Needed 
Mac II-fami ly computer 

Software Needed 
System 6.0.3 or higher; 32-Bit 
QuickDraw needed for viewing 16.8 
million colors 

Price 
Spectrum/24 Series Ill : $4499 
ColorCard/24: $999 
Graphics accelerator module for 

ColorCard/24: $499 

Inquiry 860. 

display support , also worked fine . 
To qualitatively compare the Super­

Mac boards with a Radius QuickColor 
accelerator working with a Radius Di­
rectColor/24 board , I constructed a 4-
MB PageMaker document loaded with 
text and 24-bit-deep scanned images. I 
also timed how long it took to scroll 
through a SK-byte MacWrite document 
and through a 16-bit-deep 200-dot-per­
inch scanned image in Adobe Photoshop 
l.Ob6 (see the table) . Since the boards 
drove different- size monitors , these 
numbers don ' t tell which accelerator is 
faster. But you can draw two conclu­
sions: First, the bigger the monitor , the 
faster you can work , simply because 
more of the document is on-screen . Sec­
ond, acceleration is worth the extra ex­
pense . The SuperMac and Radius dis­
plays operated faster in their accelerated 
24-bit modes than in 8-bit mode . 

The SuperMac boards ' display accel­
eration was so impressive that I often 
couldn ' t tell by speed alone whether I 
was in 8- or 24-bit mode while I wrote 
text or connected to a BBS . Graphics was 
an exception: In the 24-bit mode , the su­
perior quality of a scanned image or 
shaded illustration leaped out at me. At 
$999 , the ColorCaftl/24 is a bargain , but 
I wouldn ' t hesitate to spend the extra 
cash for the accelerator module . For 
those with big screens and little time , the 
Spectrum/24 Series III is an excellent 
choice. • 

Tom Thompson is a BYTE senior editor at 
large. You can reach him on BIX as 
"tom_thompson. " 



AGI Computers .... 
Unbeatable Value and Performance 

-
386-25MHz Desktop 386-33MHz Desktop 486-25MHz Upright 

- 1i.2· ------

AG I AST AGI _AST 

3000L 
4MB 

Premium 
2MB 

3000K 

4MB 

Premium 

2MB 

AGI 

39000 
4M B 

• MIPS 
Lisi Price 

Sources: * Power Meier MIPs Vers ion 1.5. The Database Group. Inc. 

AGI -- Advanced Group Innovations. 

The name that is synonymous with reliability . 
We have shipped over one half of a million 
computers in a short period of time. Now, we 
are excited to offer our new line of products 
for the '90s. 

Try our 80486 based newcomer, or our over­
whelmingly popular 80386 systems. The price 
to performance ratio of AGI machines leaves 
others way behind ! 

• MIPS 
• List Price 

Whichever you choose, 

AGI computer is the name 
you can unequivocally 
count on. Call us today. 

For Information, Call 

( 415) 683-2800 
Fax : (415) 683-4735 
48460 Kato Road . Fremont. CA 94538 

AG/ Computer, Inc. 

Advanced Group Innovations 

~ 
486/251 

2MB 

• MIPS 
• Li!'! Price 

AG I 286/ 12 
Laptop 

For a single or multi-user system, you have a 
choice of a laptop, a desktop, or even an upright. AGI 1' J trJdc:mart. of AGI Compuier l nc . AST1~a 1r.idemarl of AST Re...:.1r~·h Inc. AGl:id2\ . l .•fXJ 

Circle 13 on Reader Service Card 



Stanford Diehl 

REVIEW 

Da Vinci Does It Penlessly 

J ust as I received Da Vinci Graphics ' 
RasterPro 720, a color dot-matrix 

printer with Hewlett-Packard Graphics 
Language plotter emulation , laser 
printers started rolling in for an upcom­
ing BYTE Product Focus . The timing 
could not have been better. These new 
laser printers either pack HPGL as a 
standard feature or offer it as an option, 
so they could compete directly with the 
RasterPro for the draft plotter market. 

Da Vinci, on the other hand , doesn ' t 
see it that way. It markets this custom­
ized Fujitsu 24-pin printer as a final­
quality A-/B-size color plotter to aug­
ment or even supplant the HP 7475A and 
other pen plotters. A busy workgroup 
would appreciate the RasterPro ' s speed, 
while its output quality should satisfy a 
discriminating design shop. Da Vinci 
calls it the Penless Plotter , and the prod­
uct certainly boasts some notable advan­
tages over the traditional pen plotter , and 
even over laser printers with plotter emu­
lation. However, you've got to wonder 
whether the RasterPro ' s advantages can 
justify its $3495 list price. By compari­
son, the HP 7475A lists for $1895 , and 
Brother' s HL-8e , our test laser printer, 
costs $2895 . 

Read the Small Print 
Don't get me wrong. This is a sturdy , re­
liable , and thoroughly impressive dot-
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matrix printer . When I passed around a 
pair of CAD drawings , one from the Ras­
terPro and one from the venerable HP 
7475A pen plotter , BYTE editors often 
needed a second look to tell the differ­
ence between the two. While the Raster­
Pro could not match the vibrancy of the 
HP's pen colors , it did match the plot­
ter ' s output in almost every other respect 
(see the photos on page 180) . It even sur­
passed the HP plotter in such critical 
considerations as small-print clarity. 

After your CAD work is done, Raster­
Pro gives you a color printer to play with . 
Da Vinci does not recommend the Ras­
terPro for business presentations and 
other applications that require a lot of 
solid fills . But when I pumped out some 
Quattro Pro graphs with the RasterPro 
emulating a color Fujitsu printer, I was 
pleasantly surprised. I even printed some 
color graphics from PC Paintbrush and 
appreciated the results. 

Solid fills on the RasterPro do suffer 
from "banding" (noticeable lines that 
stripe the filled areas) , and the Raster­
Pro did not produce final-quality graphs 
using its plotter emulation. In Fujitsu 
mode, however , it held its own against 
the 7475A . The figure compares the 
two, along with the Brother HL-8e run­
ning HPGL. Each set of bars was pro­
duced by the device depicted: HP 's pen 
plotter drew the first set of color bars, the 

HL-8e laser printer produced the next 
set, and the RasterPro drew the draft and 
final-quality bars in the last set. As you 
can see , the RasterPro generates credible 
color. 

The Color Crisis 
Printing in color did expose some serious 
problems with the RasterPro 720. The 
printer uses a four-band ribbon (with 
red, yellow, blue, and black) to deliver 
the color. It creates secondary colors by 
laying down first a track of one color and 
then a track of a second color-for exam­
ple, to create green , it lays down a blue 
track and then a yellow one. I found that 
during the yellow pass , the yellow por­
tion of the ribbon picked up blue ink from 
the paper. In a short while, yellows were 
tinged with green, and reds cast a shadow 
of purple . I went through three ribbons in 
short order. However, if you stick to the 
basic colors and avoid mixes , your rib­
bons should hold up . In any case , the 
RasterPro should still command less 
money for consumables over the long 
haul than either the laser printer or the 
pen plotter. 

The RasterPro ' s brightest quality is its 
speed. The benchmark results in the fig­
ure don ' t take into account the Raster­
Pro' s 5 l 2K-byte print buffer. Although 
the Raster Pro took more than 10 min­
utes , 2 seconds to pump out a Vellum 
CAD drawing , the keyboard became free 
after only 31 seconds . With the replot 
feature , you can generate as many copies 
as you like without bogging down your 
computer one iota. The 7475A, on the 
other hand, plodded through the Vellum 
drawing in 13 minutes , 52 seconds and 
tied up the keyboard for the lion ' s share 
of that time. Clearly , the Raster Pro re­
quires less babysitting than a pen plotter . 
In fact , if you have a lot of copies to gen­
erate , you can simply press the replot 
button as many times as needed and go 
home. 

For our benchmark tests , I plugged 
the HP 7475A plotter into my serial port, 
and I cabled the RasterPro to my parallel 
port. At first this setup reeked of incom­
patibility. The RasterPro employs HP 
7475A drivers , but AutoCAD would not 
allow me to talk to a plotter through my 
parallel port. The good news , of course , 
is that you can send the AutoCAD plot to 
a file on your hard disk and then whisk it 
out via the parallel port with the simplest 
of DOS commands : Copy sampl e.plt 
LPTl. For that matter, you could also 
print to a file from AutoCAD , designate 
LPTl as the file , and still print directly 
from the AutoCAD interface. If you 

conrinued 



A 486 With Zero Wait. 
If you've been waiting for the right 486 
system to come along, wait no more. 

Configured with either the 
Industry Standard (ISA) bus 
or the Extended Industry Stan· 
dard (EISA), CSS Laboratories 
MaxSys"'systems are the right 
choice in multi-user file servers. 
~e our features with 

1iilfjody else's: 

•Exclusive CSS Silent Memory 
Bus!" triple-grounded for 
maximum reliability 

it Up to 64 MB RAM• 
• On-board support for the 

Weitek 4167 math co-processor 

• Zero wait state cache memory 
access-plus a special 32-bit 
Burst Mode memory transfer 
that outperforms zero wait 
state in sequential applications 

• 25 or 33 MHz available** 
With features like these 

available today, why wait? Call 
a CSS representative today for 
more information on the MaxSys 
line as well as our other prod· 
uct families, including network 
B & W and color laser printers, 
desktop workstations, and 
more. ~ 

LABORATORIES, IN 
A Solid Investment. 
In the U.S.A. (714) 852-8161 

. In Canada (416) 882-0260~ In 1-2-808-3666 
•54 MB with .EISA, 16 MB with ISA . 

.. 33 MHz availability based on Intel Ask about ON-SITE SERVICE 
chip release. 

Jn the U.&. A.: 1641 Mc Gaw Ave., Irvine, CA 92714. TEL: (714) 852-8161; FAX: (714) 852-9464. In Canada: 
60 Mural St., Suite l, l&hmond Hill, -Ontario L4B 3H6. TEL: (416) 882-0260, FAX: (416) 881-0461. 
AT is a registered trademark of II!fernational Business Machines. Silent Memory Bus, MaxSys and the 
CSS logo are registereel trademarks of trademarks of CSS .Laboratories, Inc. All other braad or 
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FREE 

FITTING 
Try a free Microstat-II demo-pack 
and see if ii isn ·1 a perfect fit for your statistical 
computing needs. >'au 'II get your work done faster. 
easier, without costly training. Micros/at-I! is 
easy to use - there ·s no complex command lan ­
guage to learn. You 'I/ be running /v!icrostat-11 
in minutes rather than weeks. 

''. .. using Microstat-11 is a breeze:· 
PC Magazine 

/v!icrostat-11 has what you need. from descriptive 
statistics to multivariate analysis. 

" Microstat-11 by Ecosoft is a genuinely 
excellent menu-driven statistics pack­
age at a moderate price :· 

Computer Language 
" Microstat-11 provides you more tools 
at less than half the competition 's price :· 

Review Responses 
lnfoWorld 

/v!icrostat-11 is up to eight times fas ter than other 
packages without compromising accuracy. 

''. .. one of the fastest IBM PC statistical 
packages we have tested '.' 

lnfoWorld 
" Results are unusually accurate:· 

Computer Language 

Try our free Jl'ficrostat-1/ demo and see if it can ·1 
simplify your statistical workload. This free demo 
offer is good only while supplies last. so order 
yours today ' 

Ecosoft Inc. 
8295 Indy Court 

Indianapolis , Indiana 46214 
1-317-271-5551 (Info.) 
1-317-271-5561 (FAX) 

1-800-952-0472 (Orders) 
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M;i¥11WW D A VI NCI DOES IT PENLESSLY 

sist on using the slower port , Da Vinci of­
fers the plotter with a serial interface for 
the same price as the standard parallel 
model. 

Penless Possibilities 
While the Brother HL-8e laser printer 
beat out the draft-mode RasterPro in two 
of the three speed tests , Da Vinci 's offer­
ing still freed the keyboard sooner. Both 

printers pack large buffers , but the Ras­
terPro sucks the data out of your system 
faster. In the end, that's what really 
counts : how quickly you can get back to 
work. Still , if you' re considering these 
two products purely for draft-quality 
purposes and you 're not seduced by the 
lure of color and enhanced resolution , the 
less expensive laser printer would be the 

cominued 
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Two sample Vellum CAD drawings, one from the HP 7475A pen plotter (left) and 
one from the Da Vinci Raster Pro 720 using 7475A emulation . While the HP pen 
plotter boasts more vibrant colors, the RasterPro comes very close to matching its 
output. It even drew smaller figures with greater clarity than the HP plotter. 

PACING THE PLOTS 
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Speed tests pit the HP 7475A pen plotter, the Brother HL-8e laser printer, and the 
Raster Pro 720 against each other in both draft and final-qualit y modes. The final­
quality RasterPro handily beat the HP plotter, while the draft-quality RasterPro and 
the laser printer ran a dead heat. In all cases, though , the RasterPro , with its 512K­
byte buffer, freed the keyboard sooner. Each set of bars was produced by the device 
depicted to compare presentation-quality output. Here , the RasterPro emulates a 
color Fujitsu printer. 



PC System Programming for Developers is a literal encyclopedia 
of PC know-how. This book features parallel working examples 
written in BASIC, Pasca l, C and assembly language. Explains 
memory layout. DOS operations. using extended , expanded memory, 
writing device drivers , hard disks , PC ports. mouse drivers. 
fundamentals of BIOS, graphics and sound. TSR programs and 
more . 

Some of the topics covered include: 

• PC memory organization 

• Hardware and software interupts 

• COM and EXE programs 

• Handling program interrupts in BASIC, Turbo Pascal, C and 
assemblylanguage 

• DOS structures and functions 

• Programming graphics cards 

• Writ ing device drivers 

If you use the PC and want to know how, you'l l find all you need in this 
book. Learn professional techniques from PC System Programming . 

ISBN 1-55755-036-0. 920 page book and 2 companion disks with 
more than 1 MB of source code in compressed format. $59.95 

What readers are saying about PC System Programming: 

Each book includes 
two companion disks 
with more than BOOK 

of source code. 

"The day I saw this book I bought it" F.R. - customer 

"Excellent work"G.O. - customer 

"This book is such a good reference and so complete and in­
depth I keep it next to my system reference manuals and 
compiler manuals" J.K. - customer 

"Best written PC language book I've seen" AVR. Tulsa, OK. 
- customer 

Turbo Pascal Internals gives you 
"know how" to program faster, easier , 
tighter and better. Use Turbo for system 
programming tasks-writing TSRs , 
perform ing multi-tasking , using SAA 
windowing , implementing expanded 
and extended memory. Learn how 
Turbo generates machine code. scans 
the keyboard , handles the mouse. uses 
UNITS and OOPS. performs fast 
screen display, more. A massive source 
of Turbo Pascal know-how. 

ISBN 1-55755-080-8. 750 page book 
and 2 companion disks with more than 
SOOK of source code. $49.95 
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DA VINCI DOES IT PENLESSLY 

RasterPro 720 
Penless Plotter 

Company 
Da Vinci Graphics, Inc. 
870 Hermosa Dr. 
Sunnyvale, CA 94086 
(408) 737-8800 

Hardware Needed 
Any PC with a serial or parallel port 

Software Needed 
Printer drivers for selected emulations 

Emulations 
Diablo 630; Epson FX-80/100 and JX-
80; Fujitsu DPL24C (color) , DPL24D, and 
DPL241; IBM Graphics Printer and 
Proprinter XL 

Price 
$3495 

Inquiry 853 . 
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sensible way to go. 
Most laser printers use a more elegant 

LCD interface than the RasterPro , which 
prints menu choices on paper, as high­
end 24-pin printers and many pen plot­
ters typically do. Using buttons on the 
control panel, you move the print head 
over a desired option to select it. This 
seems awkward and wastes paper , but it 
does provide you with a hard-copy record 
of your selections . You can also store 
four different configurations (two in 
plotter mode and two in printer mode) 
and enable the active configuration di­
rectly from the control panel , so you 
shouldn't have to cycle through all the 
menus very often. The printer emula­
tion s worked flawlessly with a wide 
range of software . 

The Penless Plotter has a lot going for 
it : sturdy construction, impeccable HP 
7475A emulation, 720-dot-per-inch res­
olution , and surprising color for dot ma­
trix . That ' s a strong combination for de­
sign shops that need a reliable draft 
plotter. For larger plots (D and E size), 
you can pump out drafts quickly, and 
when it comes time for some in-house 
higher-ups to see your work, you can add 

a splash of color. For your customer' s 
copies , you have the E-size pen plotter 
waiting in the wings. An A-/B-size pen 
plotter would offer better color , but it de­
mands more upkeep , more money for 
supplies , and constant attention. And a 
300-dpi laser printer cannot produce 
comparable resolution , color, or B-size 
plots . 

If your design shop generates a lot of 
A- or B-size technical drawings , take a 
look at the Raster Pro . You ' II have a via­
ble substitute for an A-/B-size pen plot­
ter , plus you ' ll have a fast draft plotter 
for your larger drawings and a 24-pin 
color printer to boot. 

Da Vinci might have hit it big with this 
product , back when color dot matrix was 
a hot item. But now laser printers are all 
the news, and with the new breed deliv­
ering full plotter emulation, the Raster­
Pro will face some brutal competition. 
Still , if the price drops some, you might 
choose the RasterPro just to put a little 
color in your CAD . • 

Stanford Diehl is a testing editor for the 
BYTE Lab. He can be reached on BIX as 
"sdiehl. " 
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Times Change. 

Ill 
hether you're protecting 
frontiers and temples in 
Manchuria, or software 
and data on the PC or 

Mac, the Great Wall is a lesson 
Rainbow Technologies has learned 
very well. 

Software developers must deal 
daily with the consequences of 

unauthorized 
copies and millions 
of dollars in lost 
re venue . At the 
same time, both 
individual and 
corporate users 

must be able to make and distribute 
copies within legal guidelines. 

Today's information-driven 
companies must secure their data 
files against theft and unauthorized 
access. No less than protecting 
personal wealth and 
tangible propert y, 
guarding data files is 
a necessary invest­
ment in competitive 
survival. 

Protecting 
"intellectual 
property" 
is the 
security 
challenge for 
the '90s. Which 
is why Rainbow 
Technologies builds a 
little of the Great Wall into 
every key it makes . 

For developers, the Software 
Sentinel '" family of 
keys protects IBM, 
PS/2 and compatible 
software, while Eve '" 

The Need To Protect Doesn't. 
guards software for 
the Mac. Rainbow's 
DataSentry '" is the 

() RAINBOW TECHNOLOGIES 
9292 Jeronimo Road , Irvine , CA 92718 
TEL: (7 14) 454-2100 · (800) 852-8569 (Outside CA) 
FAX : (714 ) 454-8557 · AppleLink: 03058 
Rainbow Technologies. Ltd .. Shirley Lodge. 470 London Road 
Slough. Berkshire SU 8QY. TEL: 0753-41512 · FAX: 0753-43610 

solution for PC data 
protection. 

Software and data protection from Rainbow 
Technologies. Information on how you can have a 
little piece of the Great Wall to protect your software 
and data worldwide is as close as a toll-free call. 

Copyright © 1990 Rainbow Technologies. Inc. 
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REVIEW 

Fast Fonts: Postscript Gets 
Turbocharged 

P ostScript aficionados know how nec­
essary that page description language 

is for printing numerous fonts , adding 
special effects , and incorporating art­
work and other nontext components into 
documents . But the trouble with Post­
script is its turtle-like speed. Because it 
relies on many complex data structures 
and numerically intensive transforma­
tion operations, it tends to eat up a 
printer 's processor power. 

Enter HanZon Data's StellarPS con­
troller. Install it in your PC and Hewlett­
Packard LaserJet Series II printer, and 
be prepared to watch PostScript files fly. 

StellarPS 

Company 
HanZon Data, Inc. 
22032 23rd Dr. SE 
Bothell , WA 98021 
(800) 842-8540 
(206) 487-1717 

Hardware Needed 
HP LaserJet Series II printer (Series Ill 
support announced); IBM PC, XT, AT, 
or compatible with a hard disk drive 
with 1.8 MB of free space 

Software Needed 
MS-DOS 2.0 or higher 

Price 
$2595 

Inquiry 852. 
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The StellarPS 
full-size controller 
board holds Intel's 
new i960 RISC 
chip. The smaller 
video adapter 
board plugs into 
a LaserJet Series 
II printer. 

The StellarPS uses Intel ' s i960KB RISC 
chip, an embedded microprocessor that 
eats Postscript commands for breakfast. 

RISC Rewards 
At press time, the $2595 StellarPS 
worked only on the Series II and PCs 
(HanZon has announced software and 
hardware upgrades to support the Laser­
Jet Series III printer, which should be 
shipping by the time you read this) . If 
you are looking to accelerate Postscript 
from an Apple Laser Writer, Stellar PS 
can't help you. Likewise, the controller 
fits only into a full-size PC slot; NuBus 
versions aren't available for the Mac . 

The idea behind the StellarPS is amaz­
ingly simple, yet its execution is fairly 
complex. The brains of the StellarPS is 
the Intel 32-bit RISC microprocessor. It 
boasts a 20-million-instruction-per-sec­
ond burst execution rate, with a 7 .5-
MIPS sustained rate at 20 MHz. In the 
StellarPS, the i960 is clocked at 16 MHz, 
which cuts performance a bit. The i960 
includes an on-chip FPU, has four 80-bit 
registers, and has been certified by Intel 
to pump out 4 million Whetstones per 
second (when clocked at 20 MHz). That 
is serious floating-point performance. 
The i960 is the first oflntel's new 32-bit 
microprocessors to be specially designed 
for embedded applications , such as ac­
celerated Postscript processing, 32-bit 
video, image processing, and other high­
speed, high-bandwidth applications. 

The StellarPS is a two-part controller 
system. Its full-size controller board, 
with the microprocessor and 4 megabytes 

of RAM, plugs into your PC. You load 
1. 8 MB of controller software onto your 
hard disk . Then you install another , 
much smaller video adapter board (yes, I 
said video) into the I/O slot of your HP 
LaserJet Series II printer. Finally, you 
hook the StellarPS controller to the new­
ly installed video adapter on the LaserJet 
with the supplied parallel cable. That' s 
it, except for running the installation 
program that optimizes the StellarPS for 
your particular environment and makes 
sure that you don't have any RAM con­
flicts . The StellarPS requires a 16K-byte 
memory window (e.g., DOOO-D3FF) . 

Now you're ready to roll-and this 
baby definitely does . Expect PostScript 
performance three to 10 times faster than 
an Apple LaserWriter IINTX, which is 
no performance slouch itself. For exam­
ple, I printed a one-page Microsoft Word 
5.0 letter consisting entirely of Post­
script text in just 4 seconds with a Stel­
larPS-powered Series II. The same docu­
ment took 27 seconds on the LaserWriter 
IINTX. The figure shows equally im­
pressive results with larger text files and 
mixed text and graphics files . 

Blasting Rasters 
The StellarPS is a full-blown printer 
controller with its own CPU, RAM , and 
control logic . It's not a cartridge-style 
PostScript add-on that downloads to the 
LaserJet at print time . The StellarPS 
composes the Postscript pages on-board 
and blasts them as a series of video ras­
ters (see where the video adapter comes 
in?) across the parallel cable to the video 
adapter on the printer . There the Canon 
LBP-SX printer engine renders the ras­
ters and fuses them to the page. 

The controller bypasses the LaserJet 
II's Motorola 68000-based controller 
(which uses HP' s Printer Control Lan­
guage IV) . You can still print non-Post­
script jobs if you leave the original PC­
to-LaserJet cable connected when you 
install the new controller. By separating 
the LaserJet 's print engine from its built­
in controller, the StellarPS gains part of 
its dramatic performance improvement. 

Unlike competing controllers that do 
not include their own microprocessors 
(they are essentially Postscript-down­
load reservoirs) , the open architecture of 
the StellarPS/Laserlet II combo is opti­
mized for maximum page throughput. 
The StellarPS talks to your PC at its bus 
speed, which is much faster than the 
standard serial or parallel interface that 
the LaserJet II supports. This also helps 
to account for the added speed. 

Overall, the printing architecture de­
fined by the StellarPS/LaserJet II system 



M;iijiWM FAST FONTS: POSTSCRIPT GETS T URBOCHARGED 

As the test results 
show, the 
StellarPS/Laser Jet 
Series lI 
combination 
printed text-only 
(Microsoft Word) 
and mixed-text­
and-graphics 
(Ventura Publisher) 
Post Script files 
three to five times 
faster than an 
Apple LaserWriter 
l/NTX PostScript 
printer. 

STELLAR PERFORMANCE 
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Tests were performed with an IBM AT with 4 MB of RAM (640K bytes plus EMS), 
a 40-MB hard disk drive, a 1.2-MB floppy disk drive, and an Everex VGA card 
and monitor, running MS-DOS 3.3, Microsoft Word 5.0, and Ventura Publisher. 

is reminiscent of that used by video con­
trollers (indeed, the i960 microprocessor 
has video application potential for other 
embedded environments). All the setup, 
printer control, status checking, and data 
transfer occur within the PC and the 
StellarPS, while the mechanical printing 
processes are shared between the Stel­
larPS and the LaserJet II. 

Real Postscript or Brand X? 
An on-board Adobe-licensed PostScript 
interpreter used to be the definition of 
100 percent PostScript compatibility. 
That has changed . Microsoft has ac­
quired a PostScript-compatible interpret­
er from Bauer that processes all Adobe­
s tand ard PostScript commands and 
works with any Adobe PostScript font (as 
long as it ' s not encrypted) ; it also adds 
some commands that make text position­
ing easier in desktop publishing applica­
tions. The StellarPS uses this Microsoft/ 
Bauer Postscript-compatible superset. 

I performed " is this thing really Post­
script " print tests from Microsoft Word , 
Aldus PageMaker , Microsoft Windows , 
and Ventura Publisher. It 's really Post­
script. Text rotated as expected. Art ren­
dered as expected. It 's so close to the real 
McCoy that compatibility won't be an 
issue for many applications. There were 
differences between the StellarPS/Laser­
Jet II ' s output and output from my base­
line PostScript system (an Apple Laser­
Writer IINTX) , but they were minor and 
mostly attributable to the fonts involved. 

Just as with its "PostScript" language, 
HanZon did not license its " Postscript 
fonts " from Adobe (which probably 

saved it a bundle). Rather than including 
the exact 35-font set provided by Apple 
(11 font families) with the LaserWriter 
IINTX , HanZon licensed Bitstream ' s 
versions of those same fonts. Although 
graphic designers , keyliners , and editors 
can tell the difference between an Adobe 
Helvetica Narrow Oblique font at 15 .5 
points and the same font Bitstream-style, 
many nondesign professionals cannot. I 
could see the differences , but I was look­
ing for them. In no case did I think the 
Bitstream fonts were uglier or less com­
plete. They were just different from Ado­
be 's, mostly in subtle ways . The design 
differences between these two font sup­
pliers are dictated by copyright restric­
tions , not by font design considerations. 

If you absolutely must have Adobe 
PostScript fonts , then you probably can't 
make do with the Bitstream equivalents 
in the Stellar PS, but most users won't no­
tice the difference. In any case, all 35 
fonts are built into the StellarPS ; you 
don't have to download them to the La­
serJet. However , if you need to use soft 
fonts , the StellarPS will accommodate 
you. StellarPS fonts load into the Laser­
Jet ' s memory as outline fonts when you 
fire up the printer and PC. 

According to HanZon, the controller 
can work on a nondedicated Novell net­
work server without any modification or 
special instructions , other than those 
needed to start the server and the printer 
and make sure that the StellarPS/Laser­
Jet is the default network printer. I did 
not test the StellarPS on a Novell net­
work , but given the way that the Novell 

continued 
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Rack & Desk 
PC/AT Chassis 
Integrand's new Chassis /System is not 
another IBM mechanical and electrical 
clone. An entirely fresh packag ing design 
approach has been taken using modu lar 
construction. At present, over 40 optional 
stock modules allow you to customize ou r 
standard chassis to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware along wi th applications 
and technical support all at prices competi­
tive with imports. Why settle for less? 

Accepts PC, XT, AT Motherboards 
and Passive Backplanes 
Doesn 't Look Like IBM 
Rugged, Modular Construction 
Excellent Air Flo w & Cooling 

Optional Card Cage Fan 
Designed to meet FCC 
204 Watt Supply, UL Recognized 
145W & 85W also available 
Reasonably Priced 

~ow 
~~~16 
~ 
Backplanes 

Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. • Visalia, CA 93291 

209/651-1203 
TELEX 5106012830 (INTEGRAND UD) 

FAX 209 /651-1353 
We accept Bank Americard /VISA and MasterCard 
IBM, PC. XT, AT trademarks of International Business Machines. 

Drives and computer boards not included. 
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SMALL FOOTPRI NT. BIG IMPRESSION 

CAPTURE command works , I don ' t see 
any potential problems in using it on a 
nondedicated ovell server. HanZon 
also promises to provide the necessary 
information for using the StellarPS on a 
dedicated Novell server, as well as with­
in other networking environments. 

The Bottom Line 
Obviously , there ' s more than one way to 
add PostScript to your LaserJet II . In 
performance, the ·StellarPS goes the 
high-end route all the way; at $2595 , it 
also costs a significant chunk of cash. If 

. SYSTEM 

RE VI E W 

you don't need to produce your pages as 
quickly as the StellarPS can pump them 
out , then you might be satisfied with less 
expensive alternatives , like Pacific Da­
ta ' s PacificPage cartridge (see " Post­
Script in the Palm of Your Hand ," Janu­
ary BYTE) . It's much cheaper, it offers 
PostScript compatibility , and it ' s as slow 
as molasses compared to the StellarPS . 

The real question is , do you need the 
speed? Most LaserJet II users are likely 
to be from the business ranks and may 
only print text and line drawings . These 
users probably don ' t need PostScript at 

Rob Mitchell 

Small Footprint, Big Impression 

I n today ' s office , the PC is an indis­
pensable tool-and the single biggest 

piece of clutter on the desktop. If you ' re 
on a LA , Emerald Computers ' 286-
based LANstation I may be the perfect 
alternative . At just 14 V2 by 5 % by 10 1A 
inches , it's the smallest diskless PC I've 
seen. It ' s also one of the most expensive. 

The LANstation ' s display and 85-key 
AT-style keyboard make it close in de­
sign to a laptop. An electroluminescent 
flat-screen monochrome EGA display 
and the system logic reside in a molded 
housing that ' s sleek and attractive. The 
machine has one parallel and two serial 
ports , plus a slot for Epson 256K-byte 
and 512K-byte ROM cards (Emerald will 
sell you a ROM burner for $250 or will 
burn applications into ROM for a fee) . Its 
two AT slots accept the motherboard cir­
cuitry and a network interface card. 

The standard LA station comes with 
a 12-MHz Harris 80C286 CPU and 1 
megabyte of memory for $1895 . My 
$2095 test machine included a 16-MHz 
CPU , an 80C287 FPU ($395) , 1 MB of 
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80-nanosecond DRAM in single in-line 
packages , and a Tiara 16-bit Ethernet 
card ($349) with a NetWare boot PROM 
($40). The total price is $2879 . A 2 V2 -
inch 20-MB hard disk drive with a 27-
millisecond average seek time is $500. 

Construction quality was good over­
all , but my machine had two annoying 
problems . The power switch tended to 
stick when pressed , and the single peg leg 
supporting the left side of the case made 
the system unstable . Emerald said it was 
working to correct both problems . 

The machine ' s display was clear and 
easy to read , which is important , since it 
doesn ' t have brightness and contrast con­
trols. The display ' s aspect ratio , like that 
of most laptop screens , appears slightly 
squashed vertically . A jack for an exter­
nal CRT would help for graphics applica­
tions . I also liked the keyboard ; it doesn ' t 
feel cramped , and it has a good response. 

The LAN station that I tested was a fast 
286 machine . According to Emerald , the 
16-MHz CPU runs at zero wait states , 
which places it ahead of the 12.5-MHz 
Wyse WY-212 and 10-MHz TeleVideo 
TS2 TeleStation , two 286-based diskless 
PCs that we tested last year (see " The 
LAN Terminal Alternative ," November 
1989 BYTE). On the BYTE benchmarks 
(which rate an 8-MHz IBM AT at 1 for 
each test) , the LAN station posted a CPU 
index of 2.66 and a floating-point index 
of 1.57. The Wyse WY-212 logged 1.68 
and 1.40, respectively , in these tests. 

But the LANstation costs hundreds of 
dollars more than a similarly configured 
desktop machine with hard and floppy 
disk drives. Also , security is an issue , 

all , let alone from a 7.5-MIPS control­
ler. But if you ' re in a desktop publishing 
or high-volume networked environment, 
a $2595 controller and a LaserJet II (or 
III) can be a wise choice , especially 
since the combo will substantially out­
perform a $6000 LaserWriter IINTX. • 

Don Crabb is the director of laboratories 
and a senior lecturer for the University 
of Chicago computer science depart­
ment. He is also a contributing editor for 
BYTE. He can be reached on BIX as 
"decrabb. " 

LANstatlon I 

Company 
Emerald Computers, Inc. 
7324 Southwest Durham Rd . 
Por tland, OR 97224 
(800) 321 ·5711 

Components 
Processor: 12- or 16-MHz Harris 
80C286; socket for 80C287 
Memory: 1 MB of 16-bit 80-ns DRAM 
chips in 256K-byte SI Ps, expandable to 
4 MB; slot for ROM disk cartridge 
Mass storage: None 
Display: Built-in monochrome, 8112-inch 
electroluminescent monitor; 640- by 350-
pixel EGA graphics; circuitry built in o 
motherboard 
Keyboard: 85-key modified AT with 
RJ-11 interface 
1/0 interfaces: Two 9-pin serial ports; 
one 25-pin parall el port; 16-bit AT-bus 
expansion slot for LAN adapter card 

Size 
14112 x 53/4 x 101/4 inches 

Price 
Base system: $1895 
As reviewed: $2879 

Inquiry 861. 

because anyone with a LapLink package 
can access network server data via the 
LAN station 's serial and parallel ports . 

Like other diskless PCs , the LANsta­
tion makes network administration easier 
by centralizing data storage at the server. 
But its main appeal is its small size and 
its styling. It ' s amazing how much space 
you gain when you pull an AT-size box 
off the desktop . You just have to decide 
how much that extra space is worth. • 

Rob Mitchell is a BYTE technical edi­
tor. You can contact him on BIX as 
"rob_mitchell." 



We could've filled this page with 
the rave reviews critics have given new 
Microsoft· Word for Windows~· 

But we thought youtl like to draw 
your own conclusions. 

Introducing a Working Model 
that gets right down to work. 

Try it with your everyday tasks. 
And experience just how powerful, 
just how easy, Word for Windows can 
really be. 

The Working Model is easy to in­
stall. It comes with a demo, sample doc-

a 

uments and on-line help that's con­
text-sensitive. 

And all you need to get one is 
$9. 95* and a telephone. 

Then the sooner you call ( 800) 
541-1261 and ask for Department 
L39, the sooner you can start giving 
Word a real workout. 

Microsoft· 
Making it all make sense· 

Microsoft Word for Wmdows· 
Working Model 

MiClosoft® 
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Just Add Water 

lnstant-C 4.0 's windowed debugging 
environment. 

Most C programmers don ' t spend 
much time thinking about Lisp , but 

the technical staff at Rational Systems 
did . They looked at the productivity of 
Lisp programmers and concluded that C 
was a clod by comparison. Rational set 
out to create an environment that would 
give C programmers all the conveniences 
available at a Lisp workstation , including 
immediate execution, incremental com­
pilation , automatic formatting , easy 
browsing , and built-in source-level de­
bugging . When the wraps came off, In­
stant-C was born . 

Rational Systems ' first attempt to 
boost C programmers ' productivity was 
stymied a bit by a popular misconcep­
tion : Too many potential users thought 
Instant-C was a C interpreter. So , in­
stead of touting its unique abilities , Ra­
tional found itself in unwilling competi­
tion with other interpretive versions ofC . 

Instant-C 4.0 has come a long way 
from that first " C interpreter. " It 's not 

lnstant-C 4.0 

Company 
Rational Systems, Inc. 
220 North Main St. 
Natick, MA 01760 
(508) 653-6006 

Hardware Needed 
A 286- or 386-based PC with at least 
1 MB of RAM 

Price 
$795 

Inquiry 881. 
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built on an interpreter (and never was) 
but rather on an incremental compiler. 
The difference is speed: Instant-C runs 
your code a good 10 times faster than C 
interpreters but a factor of two or three 
times slower than most optimizing com­
pilers . 

Rising Above Adversity 
Given that the incremental compiler, the 
monitor , the debugger , your compiled 
program, and your source code all have 
share memory , the 640K bytes available 
under DOS was a crippling limitation for 
earlier versions of Instant-C. Instant-C 
4.0 surmounts the DOS memory limit 
using Rational 's DOS/16M DOS extend­
er to run in protected mode. For pro­
grams that break the rules of protected 
mode , Instant-C 4.0 offers, in addition to 
pure protected mode , a mixed mode of 
operation where Instant-C itself runs in 
protected mode, and your compiled pro­
gram runs in real mode. 

Instant-C (and DOS/16M) honors the 
Virtual Control Program Interface con­
vention for managing protected mode . I 
ran Instant-C from my normal DOS en­
vironment, which includes DOS 3.3 , 
386Max, Super PC-Kwik Power Pak, the 
Hitachi CD-ROM driver , Microsoft ' s 
CD-ROM extensions , and the Logitech 
mouse driver. Getting all this stuff to 
work at once is something of a juggling 
act . Some other protected-mode pro­
grams, which do not honor VCPI , forced 
me to reboot my computer with a simpler 
configuration before I could use them. 

How good is Instant-C 's protected 
mode? I had Instant-C and all of the 
image-display program (IMDISP), 
which I will discuss later in this article , 
loaded in high memory in protected 
mode. I wrote this article in Sprint run­
ning in a real-mode DOS session shelled 
out from Instant-C . I could even shell out 
again from Sprint to execute DOS func­
tions ; when I finally closed Sprint , I 
could still go back immediately to In­
stant-C. That 's productivity. 

Cycling Around 
the Leaming Curve 
At one time, the standard picture of how 
software is developed was the " waterfall 
model ." In it , software is first specified, 
then designed , then implemented, and fi­
nally tested . 

My own development style involves 
many iterations in the development pro­
cess . When I write code, I quickly build 

up a user interface-sort of an arma­
ture-that reflects the design of the pro­
gram as a whole but doesn ' t implement 
too much code that actually does any­
thing . The users get to see the shell and 
comment while I start to code the most 
important innards. At weekly intervals , 
stable versions with additional features 
go out for testing and comment; I then 
fold the test results into the next week's 
development. 

Working in this way lets me break the 
development process into tasks lasting 
one to five days each. While I work on 
each task, the task ' s module is fluid 
while most of the rest of the program is 
frozen . I spend a lot of time editing , com­
piling, linking, and testing . Running the 
code teaches me things I didn ' t know 
when I was designing , so I modify the 
design as I go . 

Instant-C shortens the cycle time once 
I'm into a project, but it has its own start­
up costs. With the program, I can make a 
change in a function and be ready to start 
testing (with full source-level debug­
ging) in 10 seconds. That 's an enormous 
improvement in cycle time , and I can get 
much more accomplished . By issuing 
calls to a new function from the Instant­
C command line , I can even test out of 
context . 

However , the learning curve for In­
stant-C is steep. To begin with , I had to 
build a version of Instant-C with the 
Microsoft libraries I normally use . The 
standard version of Instant-C uses Ra­
tional' s own libraries , but tools are sup­
plied that build versions compatible with 
the large- and medium-model libraries 
supplied with Microsoft and Lattice C 
compilers. The rebuild went smoothly. 

Then I had to load my code into In­
stant-C . Understand that this is code that 
compiles without error in Microsoft C . 
Instant-C is a little fussier, however. 
Since it knows about all the modules of a 
project, it can combine the checking of a 
compiler, a linker, a debugger, and lint. 

I originally tried to load a project that 
embodies over 20,000 lines of C code 
and uses several third-party libraries : 
Vermont Views , MDBS IV , Essential 
Graphics , The Heap Expander , and Tur­
boGeometry. I have source code for all 
but MDBS IV. As shipped, the program 
and its overlays take 600K bytes of disk 
space but run in a little over 300K bytes 
of code space. 

Rational was able to supply me with 
support files for Vermont Views , Essen­
tial Graphics , and some other libraries 
that I use in other programs . I could eas­
ily have disabled my Heap Expander 

continued 



Unleash 386 Power on 
Your Microsoft C Code. 
~Source-level 

debugger 

ri1Graphics Library 

~Fast, tight code 

~Generates high-
performance code 
for 32-bit protected 
mode 

~Microsoft source and 
library compatible 

~Supports Phar Lap 
and Eclipse DOS 
Extenders 

~Protected-mode 
version of compiler 

~SAA Compatible 

Experts Agree on WATCOM C: 
"When Novell went looking for a 
32-bit compiler for use with the 
NetWare 386 developer's kit, the 
company selected W ATCOM's ... It's 
clear that Novell chose wisely; this 
product is a winner." 

Fred Hommel 
BYTE, December 1989 

"WATCOM C broke with tradition 
to make a fast, efficient C 
programming environment that has 
other C compiler designers rethinking 
their strategy." 

Bill Machrone 
PC Magazine, January 17, 1989 

"Good things do get better." 
John Dlugosz 
Dr. Dobbs Journal, September 1989 

WATCOM C8.0 1386 
• 100% ANSI C Optimizing Compiler 

• 386 Run-time Library Object Code 

• 386 Graphics Library 

• Windowed Source Level Debugger 

• Profiler, Editor, MAKE and Linker 

• Object-code Librarian 

• Object-code Disassembler 

• Protected-mode version of compiler 

• Supports Phar Lap and Eclipse DOS 
extenders 

Microsoft library- and source­
compatibility makes W ATCOM C7.0 
/386 ideal for porting DOS 
applications to 32-bit native mode. 
This compiler enables full 386 
performance without 640K 
limitations. 

Richard M. Smith , President 
Phar Lap Software, Inc. 

"WATCOM's latest release of its 
rising star is a clear winner .. .It is a 
clearly superior value when 
compared to all compilers ... " 

Richard Relph 
JNFOWORLD, May 22, 1989 

" ... WATCOM C showed shining 
performance." 

Computer Language, Feb . 1989 

WATCOM F77!386 
· 100% ANSI FORTRAN 77 

Optimizing Compiler plus extensions 

· 386 Run-time Library Object Code 

· Windowed Source-level Debugger 

· Profiler, Editor, MAKE and Linker 

• Object-code Librarian 

• Object-code Disassembler 

· Protected-mode version of compiler 

• Run-time compatible with 
W ATCOM C8.0 /386 

WATCOM. 415 Phillip Street. Waterloo. Ontario. Canada N2L 3X2. Telephone: (519) 886-3700. Fax: (519) 747-4971 
Trademark/Owner: Phar Lap/Phar Up. Inc. : Microsoft/Microsoi1, Inc.: Eclipse/Edip<.o? Computer Solutions. Inc. 

WATCO\f & Express C arc trademarks of WATCOM Sys1ems Inc. 

~ Copyright 1990 WATCOM Products Inc. 

lilf Run-time 
Compatible with 
WATCOM 
FORTRAN 77 /386 

~100% ANSI C 
Compatible 

lilf Profiler 

~Remote debugging 

Also announcing: 
WATCOM FORTRA N 77 / 386 

· Based on W ATCOM C Technology 
• Shares WA TCOM C Development 

Tools 

• Supports FULL ANSI FORTRAN 77 
Language plus Extensions 

• SAA Compatible 
• Generates High-performance Code 

for 32-bit 386 Native Mode 

1-800-265-4555 

Circle 332 on Reader Service Card 



THOROUGHLY T OTABLE TANDY 

code, but I was stuck on the problem of 
supporting MOBS IV . 

Instant-C can load object code and ob­
ject libraries , but you have to tell it what 
the object code is doing . To do this , you 
write an .IC file that looks a lot like C 
prototypes . I wouldn't have too much 
trouble converting my MOBS IV func­
tion prototypes into an Instant-C file , but 
I already knew that some of the MOBS 
IV code registers arithmetic , which is 
forbidden in protected mode. As I didn ' t 
have source code and the project was too 
large for Instant-C ' s mixed mode , I was 
forced to choose another project. 

The IMDISP Project 
IMDISP, written at the Jet Propulsion 
Laboratory under a NASA contract , is 
used to display planetary and satellite 
data . As supplied , IMDISP knows about 
standard VGA modes , but not about the 
Super VGA modes of my Video Seven 
video RAM card. Adding support for my 
VGA card seemed like a good test for In­
stant-C , for several reasons : IMDISP in­
cludes one assembly module and a lot of 
DOS- and hardware-dependent code, it ' s 
reasonably sized (some 8000 lines of C 
and 500 lines of assembly), and I wasn't 
familiar with its code. 

When I tried to load IMDISP into In­
stant-C , I discovered bugs in both. In­
stant-C helped me find and fix several 
relatively benign errors in IMDISP, and 
IM DI SP revealed a couple of nasty errors 
in Instant-C . Rational quickly supplied 
me with a later version of Instant-C 
(4.02) in which all the bugs I discovered 
were fixed . Unfortunately , in the course 
of working through IMDISP, I discov­
ered a few more problems with Instant­
C . As of this writing , the folks at Ra­
tional were able to duplicate and isolate 
all the errors that I found ; they told me 
that these errors would be fixed in the 
next version of Instant-C . By the time 
you read this , even that version will be 
history. With any luck , Instant-C 4.1 
will be stable and shipping. 

Once I got IMDISP loaded into In­
stant-C and running , my job was quite 
easy: Instant-C ' s browsing and cross-ref­
erencing features made finding the code 
that I needed to modify almost trivial. I 
could have done the same thing using my 
standard tools and grep, but I would have 
spent more time doing the edit/compile/ 
link/test cycles . Instant-C ' s debugger 
seemed to give me more control and bet­
ter diagnostics than CodeView-protec­
ted mode isn ' t perfect , but it sure helps in 
finding uninitialized pointers and other 
common problems that can be totally 
baffling under DOS . 
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The Instant Conclusion 
Was all the pain I went through bringing 
my code into Instant-C worthwhile? 
Probably. I'd be more likely to start my 
next project in Instant-C than to start it 
with my usual tools . I have learned that 
moving code from Instant-C to a com­
piler is as painless as the reverse is 
painful. 

On the other hand , Instant-C can ' t 
handle Windows code, which sends me 
back to my usual tools for Windows pro­
grams . Nor does Instant-C help much for 
programs targeted for OS/2. But Instant­
C sure helps in developing large (and 
small) C programs for DOS: It finds 
errors that seem to elude even hardware­
assisted debuggers . 

I can wish for more, of course . Cur­
rently, Instant-C 's editor only handles 
one object at a time; I would like to have 
many different functions open at a time , 
as I can in other DOS programmer 's edi­
tors . I would also like to see the Instant-

SYSTEM 

REVIEW 

C editor integrated with the program's 
symbol table and its knowledge of C 
syntax: There is no reason , in principle, 
that Instant-C could not do truly intelli­
gent template editing and name comple­
tion . 

At $795, Instant-C isn 't cheap. It also 
won ' t finish a project for you satisfacto­
rily; you still need an optimizing com­
piler to generate production-quality 
code. But as a productivity enhancement 
tool , even counting an initial week lost to 
learning time , Instant-C is likely to cover 
its costs in a couple of months . By my 
standards, Instant-C is something any 
full -time , professional C programmer 
working in DOS will want to have in his 
or her toolbox . • 

Martin Heller develops software and 
writes about technical computer applica­
tions. He lives in Andover, Massachu­
setts. He can be contacted on BIX as 
"mheller." 

Stan Miastkowski 

Thoroughly Totable Tandy 

I n the battle for the hearts , minds , and 
dollars of portable computer users, two 

product camps exist: the high-end , fea­
ture-packed , and budget-beating porta­
bles like Compaq ' s LTE/286, and the 
low-end systems with minimal features 
and a more affordable price . 

Tandy has opted for the low end. Its 
new 1100 FD features a price tag of $999 
and a list of features that are less than 
technologically earth-shattering . 

At the heart of the 1100 FD is an 8-
MHz NEC V20 (8088-compatible) CPU . 
There are also 640K bytes of RAM , a 
single 3 Y2- inch 720K-byte floppy disk 
drive , and serial and parallel ports. The 
9-inch-diagonal screen offers a resolu­
tion of 640 by 200 pixels . 

Weighing just under 6 1h pounds , the 
1100 FD is well within the comfort range 
for all-day toting . However , I was miffed 
to find that the outside dimensions (12 Ys 
by 2 Yi by 9~ inches) make the 1100 FD 
about ~ inch too long to fit sideways in a 
standard briefcase. 

Although Tandy missed the boat on 
" fitabil ity ," it did an excellent job in us­
ability. The screen isn ' t backlit , but the 
system 's supertwist neumatic green dis­
play is su rprisingly easy to see , even in a 
dimly lit hotel room . 

Another surprise is the keyboard. Like 
every other laptop maker , Tandy has its 
own peculiar layout. But the 1100 FD 's 
84-key configuration isn ' t bad, and the 
arrow keys are easy to use . I also liked 
the feel of the short-stroke keys . 

Of course , the single floppy disk drive 
and the lack of a hard disk drive limit 
you-a lot. But like others , Tandy put the 

conrinued 



Build a multi-user, 
85K, dBASE com­
patible application 
using pulldown menus, 
popup windows, and 
data entry from 
pick lists. 

Portable 
When you are done, 
port your application 
to Unix, Microsoft 
Windows and OS/2 
without modifying a 
single line of code. 

Then watch as your 
application runs many 
times faster than corre­
sponding dBASE, Clipper 
or Foxbase programs. 

Finally, you can keep 
all the profits after you 
have distributed unlimited 
numbers of your executable 
programs royalty free. 

Compatible 
Code Base 4 lets you access 
and modify the data, index 
and memo files of dBASE 
ill, dBASE IV, or Clipper. 
Consquently, you can take 
advantage of dBASE com­
patible tools such as R&R 
Relational Report Writer. 

Switch between Turbo C, 
Quick C, and Microsoft C. 
Take advantage of integrated 

-
----- development 

environments, sophisticated 
debuggers, and programs 
which compile and link 
in seconds. 

Learn Code Base 4 by 
consulting the comprehensive 
206 page user's guide while 
interactively executing Code 
Base 4 routines from a 
learning utility. Then try 
example programs from the 
diskettes or the user's guide. 
You will easily remember the 
Code Base 4 routines which 

Circle 281 on Reader Service Card 

' • 
correspond directly 
to familiar dBASE 
commands. 

Source Included 
As you become an 
expert Code Base 4 
user, you will find 
yourself examining the 
source code as you read 
about the internal 
operating principles 
of Code Base 4. 

Enjoy the benefits of 
complete dBASE func­
tionality, including data 
entry, windows, menus, 
multiple index files per 
database, dBASE 
expression evaluation, 
fields , filters, relations, 
reindexing, and editing. 

Order Today 
Order Code Base 4 at $295 
and you will soon know why 
Sequiter Software Inc. and 
most software dealers are 
happy to give a 30 day 
money back guarantee!! 

Call (403) 448-0313 
Fax ( 403) 448-0315 

~!%l!J1~~ 111111 
P.O. Box 5659, Station L 
Edmonton, Alberta 
Canada T6C 4G 1 
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Y' 8 Mbrtes of fast 32 bit memory. 
~== ........ 

Y' Works in all Micro Channel'" com 
Y' Fast LIM 4.0 driver included. 
Y' Provides extended and ex anded memor '. 
Y' Eas switchless installation. 
Y' Automatic configuration for DOS OS/2 or UNIX. 
Y' Risk free guarantee. Two year warranty. 
Y' IBM a roved ID. Fast delivery. 
Y' From $299 to $1249 with 8 MegabY,tes. 
Y' PC Magazine "Hot ProsP,ect" 1/16/90. 

Call today 617-273-1818 or 1-800-234-4CEC 

PS/2 and Micro Channel are trademarks or IBM 
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1100 FD 

Company 
Tandy Corp. 
1800 One Tandy Center 
For t Worth , TX 76 102 
(81 7) 390-3011 

Components 
Processor: 8-MHz NEC V20 
Memory: 640K bytes 
Mass storage: Internal 3112-inch 720K­
byte floppy disk drive 
Display: 9-inch, 640- by 200-pixel , 
supertwist neumatic LCD 
Keyboard : 84-key 
110 interfaces: One 9-pin serial port; 
one 25-pin parallel port; internal modem 
slot 

Size 
12'/e x 2'h x 9'% inches; 6'h pounds 

Price 
$999 

operating system (DOS 3.3) in ROM. 
Also in ROM is the basic shell ofTandy ' s 
DeskMate , a character-based graphical 
user interface . I find DeskMate a taste 
that I haven 't been able to acquire. Be­
cause the 1100 FD version kept asking 
me to swap among three floppy disks , I 
decided to return to plain-vanilla DOS 
within minutes. 

Although small in size, the system ' s 
built-in rechargeable battery lasts for 
about 4 V2 hours-even longer if you don ' t 
use the floppy disk drive . For those in­
creasingly common flight delays , this is 
an important feature indeed. 

The 1100 FD certainly isn ' t the laptop 
for power users , but it is light. In ad­
dition , it works on battery power long 
enough to make it useful for on-the-road 
basics , like memo writing and record 
keeping . While $999 isn ' t cheap, it is 
well within the range of comparable sys­
tems , especially si nce Tandy put all the 
basic necessities (and then some) into the 
standard package . The only options 
available are extra battery packs ($30) 
and a $200 internal 2400-bps modem. 
With the modem, the 1100 FD is an al­
most perfect companion for a travel­
weary journalist. 

Now , if I can just figure out how to 
saw half an inch off the case . • 

Stan Miastkowski is a consulting editor 
for BYTE. He can be reached on BIX as 
"stanm." 
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The Zen of Symbolic Math 

Like Mathematica , Theorist plots complex functions like the ones shown here. It can 
also animate a function based on a range of variables. 

Sometimes late at night when I 'm solv­
ing equations , the paper seems to 

come alive, and the variables move left 
and right beneath my pen as a solution 
evolves. An x 2 may jump across the 
equal sign to cancel out an identical 
term, or the product of two exponents 
may combine to make integration easy. 
Come morning , though, the paper al­
ways seems to lose its magic. 

But Theorist captures a great deal of 
this logical animism in the point-and­
click world of the Macintosh. The soft-

Theorist 1.01 

Company 
Prescience Corp. 
814 Castro St. 
San Francisco, CA 94114 
(415) 282-5864 

Hardware Needed 
Mac Plus, SE, or II with 1 MB of memory 

Price 
$379.95 

Inquiry 884. 

ware is written by Prescience, which also 
created the highly regarded equation 
typesetter Expressionist. 

The most revolutionary part of Theo­
rist is its user interface. With Theorist, 
the mouse is an important tool; you use it 
not just to cut and paste but to visually 
manipulate the equations. You can drag 
variables and forms left and right, and 
the program will keep the equation bal­
anced and consistent on the screen. 

The user interface ' s flexibility is 
Theorist's strongest point. The guts of 
the product, the symbolic mathematical 
engine , is not as strong as that of Mathe­
matica, Maple, or Macsyma. Theorist 
relies more on the user for direction , 
making it a lot more like a fancy sheet of 
paper than a mathematical oracle. That's 
not necessarily bad, because automatic 
symbolic manipulation can be tricky to 
correct when the mathematics get com­
plicated . In these cases , clever algo­
rithms can generate wrong answers when 
bugs get in the way. Theorist avoids this 
problem, for better or worse, by leaving 
most of the intelligence up to the user. 

Mathematical User Interface 
Once you've typed the equations to a par­
ticular problem, you use the mouse al-

most exclusively. You isolate a variable 
by selecting it with the mouse , and then 
you can drag it to the opposite side of the 
equation. Theorist balances the equa­
tions and does the simple work of calcu­
lations . 

You don 't have to enter equations ex­
clusively by the keyboard, either. A large 
palette contains all the different types of 
operands , such as multiplication and in­
tegration, as well as the currently de­
fined variables. If you do use the key­
board , Theorist provides two different 
input modes . In the first mode , you 
indicate different relationships , such as 
subscripts and exponentiation, by using 
keystrokes to move the cursor. This is 
similar to the method used in Expres­
sionist. Alternatively , you can use the 
" FORTRANish" mode in which Theo­
rist accepts equations with all the pa­
rentheses-just like a FORTRAN com­
piler . The system is flexible , and anyone 
who favors the mouse or the keyboard 
will not be unduly forced to use the 
other. 

You can manipulate the equations in a 
window called a notebook. Theorist's 
notebooks behave differently than the 
windowed notebooks Mathematica uses . 
Mathematica ' s are essentially fancy 
transcriptions of the commands that the 
user issues . Theorist ' s notebooks , on the 
other hand, are collections of assertions 
called propositions . Propositions can 
also be comments , transformational 
rules, or declarations about whether thee 
should be treated as a variable or the fam­
ous constant. 

These collections of propositions hold 
the system's knowledge . If you enter the 
proposition z =I 00 on a line of the note­
book, Theorist will use that value in any 
later calculations in the window. If you 
edit the proposition, changing the value 
of z, you also change the state of the sys­
tem. The change, though , does not per­
colate throughout the equations on the 
page. You need to explicitly redrag the 
equations to recalculate the new values. 
This is because Theorist keeps all the old 
results on the screen and does not erase 
them. 

Theorist 's entire format has a feel that 
should be very pleasing to mathemati­
cians , because it encourages the user to 
think of the equations as propositions . 
Mathematica and Macsyma, on the other 
hand , act much more like answer dis­
pensers. 

Manipulation vs. Automation 
The questions that the user interface 
raises are not merely stylistic ; they also 

continued 
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concern functionality . Theorist can do 
plenty of the basics , but it cannot make 
many combinations of them. It can ma­
nipulate equations with any combination 
of real numbers , integers, complex vari­
ables , integration signs , derivative oper­
ators, matrices , vectors, cases, series 
summations, and products. The equa­
tions or any part of them you select with 
the mouse can be simplified, expanded, 
collected , isolated , or integrated by 
parts . Theorist can also substitute the 

equations into each other through combi­
nation . 

Theorist can also apply rules that are 
either user-defined or from the selection 
of basic rules that are provided in extra 
notebooks . The program comes with an 
entire notebook filled with rules for 
integration, and they cover most of the 
standard tables . In addition, you can add 
your own rules to the simplifier and the 
expander routines to affect how these 
routines work. These rules are, how-

''Compiler Ads 
Afe Confusing:' 

hey all claim that their products are the fastest and most powerful. 
Buzz words like optimized, integrated, and modular are everywhere-never 
meaning quite the same thing. 

We'd like to be more direct. We'll tell you what you can do with 
our compiler-then you make the comparisons. -· 

Stony Brook Professional Modula-2 (both the Quick and 
optimizing compilers for DOS and OS/2) for $295. Stony Brook QuickMod 
(for DOS or OS/2) for $95. 

Stony Brook-we eliminate the confusion. 

• The fine print version of this information 
with all the details, including our benchmark 
performances, will be mailed to you within 
24 hours if you call our 800 number. 
800/624-7487 805/496-5837 i~~?;,'~~ationa l 

805/496-7429 Fax 187 East Wilbur Road , Suite 9 
Thousand Oaks . CA 91360 

Your Partner 
in Software Development 

~ 1989 Gogesch ,viicro Systems. Inc. 
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ever, the only method for extending 
Theorist. 

There is not much more capability be­
yond these basic techniques . Theorist is 
not as powerful as other symbolic pack­
ages, and because of this , it will rarely 
string these basic manipulations together 
to find the answer for you . This doesn 't 
mean you can ' t use the system to do more 
than x+y; it just means Theorist won 't 
do all the work. For instance, you cannot 
type in a matrix and then get the eigen­
values-you must type in the matrix (m) 
and the equation for the eigenvalues 
(det lm-Afl =0) as propositions . Then 
after a minute or so of manipulating the 
propositions with the mouse and isolat­
ing the scalar A, the answer appears on 
the screen. The bulk of the work that 
Theorist does is either arithmetic or 
tracking thousands of details-intelli­
gence is not its forte . 

The limitations are not necessarily 
bad . The manual prefaces one example 
of how to solve a difficult integral with 
the remark , " Rumor has it that even 
some of the high-end symbolic algebra 
packages have trouble with thi s one. 
Using high-level human intelligence and 
low-level computer algebra, we can solve 
it." This is not just a coy way of passing 
the buck, but an intelligent alternative. 
Symbolic algebra systems can be very 
dangerous if you don 't know what the 
answers should look like. They can numb 
the mind and lead to mistakes when com­
munication breaks down. 

I made one mistake like this when I 
was using another symbolic package. I 
typed Integral[Sin(x ) ,x] instead of 
Integral[Sin[x] ,x]. Using the paren­
theses around the x instead of the brack­
ets changed Sin from the transcendental 
function to a constant , and the answer 
became Sin ( (x2 ) / 2). This is just a sim­
ple typographical example of how ambi­
guities and built-in intelligence can com­
bine to cause errors . In the same way , a 
super eigenvalue-finding algorithm 
might be right in most cases , but it can 
also fail when the user ' s assumptions 
don 't match the computer's . 

Theorist takes the low road and pre­
vents these mistakes by being dumb. It 
asks you to define everything . Each 
name must be formally defined as either 
a constant , variable , function , M-linear 
operator (an operator that follows asso­
ciative and commutative rules, like those 
that govern matrices), or D-Iinear opera­
tor (an operator that is linear but is not 
M-linear) . When you first use a name, 
Theorist asks you to choose one of these 
classes for it. It doesn't assume anything 
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Death 
Taxes 

Software Piracy 

We can save you from one of them. 

S 
orry. Death we can't do anything about. As for 
taxes, when you use our product you'll probably 
wind up paying more. But software piracy: 
there we offer some help. Our family of software 

protection devices (dongles) have improved unit sales 
for over 2,000 companies around the world. 
Our products can be used in the MS-DOS, 
OS/2 and Macintosh environments . 

Build Your Own Custom Protection 
Environment 

Software 

own programming creativity to build a protection envi­
ronment best suited to your product. 

Users attach the device to their parallel port, and 
programs won't run without it. Back-up copies, hard 

disk and LAN operation are not interfered with. 

Your Intellectual Property Belongs To 
You 

And if you don't protect it, who will? Our 
products offer the most equitable way to 

protect your interests with­

Security 
out sacrificing the rights of 
your customers . Call u s 
today for information and 
demonstration units. 

'" 

Use our patented "dual­
locking" ASIC chip as the 
basic building platform. 
Next, add options like: on­
the-fly read/write memory, 
write-once or multiple-write 
locking codes, and encryp­
tion shells. Then add your 

1011 High Ridge Road - Stamford, CT 06905 
Macimosh is a trade mark of Apple Compu1er Inc .. 
Ac1ivator. r..<t activator arc trade marks of Software 

Security. Inc. illustration : deiai l from 
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about names such as Sin, Cos , ore . This 
precision can get tiresome, but the note­
book lets you set up a section of preferred 
definitions . 

This lack of automation can help when 
rules are applied . If Theorist finds two 
different rules in its tables for transform­
ing an equation, it prompts the user to 
choose the correct path. Other systems , 
break these ties by choosing the first rule 
it finds. This is fine ifthe first rule is the 
correct one. 

Unfortunately , Theorist doesn 't put 
all the power in the hands of the user. 
Even in the reference manual the com­
pany explicitly states, " Trust us that we 
used the 'correct' algorithm. " If I'm 
doing numerical integration around a sin­
gularity , I want to know what the pro­
gram is about to do so I'll know if a mis­
take is likely. 

Of course, that only points to the basic 
problem in symbolic algebra software: 
Developers are hesitant to provide suffi­
cient information about the algorithms 
because they consider the information to 
be proprietary. This is certainly under­
standable , but it is frustrating when er­
rors arise. 

Seeing Is Believing 
Theorist can, however , make amazing 
graphs of the functions you define. The 
system can make full color graphs in two 
or three dimensions. These can be either 
simple graphs , parametric plots , or polar 
plots . 

You can select color or black-and­
white shading to add a fourth dimension 
to any three-dimensional equation, and 
you can easily define any range of re­
lationships between the color and the 
function ' s value. By default , graphs can 
be either translucent, transparent , or 
opaque to represent complex values . 

The graphing ability is well integrated 
with the problem-solving apparatus . The 
root-finding command is located on the 
Graph menu , and you can activate it only 
when a graph is on the screen . If you 
want to find out exactly where a function 
crosses the x-axis , you simply isolate this 
section of the graph and call up the root 
finder. You must make sure that you have 
zoomed in close enough that there is only 
one root on the screen, and Theorist 
takes it from there. This is a nice way to 
combine visual and symbolic representa­
tions of functions . 

The program can also animate a func­
tion graph as one of its parameters ranges 
between two values. You can even save 
the animation in a PICS file so another 
program can use it. This is an easy way to 
get a visual sense of a graph. 

Theorist has one of the most amazing 
math user interfaces . It actually lets you 
interact with the equations on the paper . 
The equations can come alive , but they 
need you to wield the mouse like a cattle 
prod and send them to the correct po­
sition. 

Mathematicians will find Theorist es­
pecially comfortable to use, because it 
treats the entire problem session as 
successive derivations of propositions . 
This can be frustrating if you are looking 
for a quick solution , but it can actually 
save plenty of time when you need to 
know how the equations work. Like the 
oriental Zen masters who never gave the 
answers, Theorist will not show you the 
way-it will keep you on track . • 

Peter Wayner is working toward a Ph.D. 
in computer science at Cornell Univer­
sity. You can contact him on BIX as 
''pwayner. ' ' 

What's Wrong With This Computer? 
0 Memory Problem? 
0 Interrupt Conflicts? 
0 Bad Disk Controller? 

0 CMOS Setup Error? 
0 Unreliable Floppy Drive? 
0 Communication Port Bug? 

CheckV"I t"is the best,most complete PC Diagnostic program ever developed. 
CheckV"It will run a comprehensive series of tests on your computer and 
report the results. CheckV"It includes tests fo r the CPU, memory (base, 
extended and expanded), hard and fl oppy di sk drives, video sub-system, 
communication ports, printer, keyboard , mouse and joystick(s). CheckV"It is 
an easy-to-use software program that runs on all types of systems including 
PC, XT, AT, 386, PS/2 and compatibles. 

CheckV"It also di splays complete informati on about the hardware and 
software installed on your PC, the IRQ assign- ~ 
ments, DOS dev ice drivers, and the CMOS table C~~t. 
information . CheckV"It will even perform bench- . . ;:.::::.;::~ .. 
marks on your computer, showing how it 
compares to other standard model s. CheckV"I t 
will print a report on the configuration, tests and 
benchmarks or save the results in a disk file . 

Has your computer been ac ting funny lately? 
Get a copy of CheckV"It at your local dealer or 
call TouchStone Software TODAY! 
The PC you save could be your own! 

CALL NOW! 
(800)-531-0450 
or (213) 598-7746 

TouchSlone 
Software Corporation 

909 Electric Avenue, Seal Beach, CA 90740 

Copyright (i;l 1990 Touchstone Software . Check It is a registered trademark of TouchStone Software Inc. All other trademarks are of their respective manufacturers. 
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IF YOU STILL HAVE RESERVATIONS 
ABOUT 3D, PULL UPA CHAIR. 

You're in for a sur­
prise if you thought that 
3D CAD was overpriced 
and hard to get into. 

Because Generic 3D 
Drafting™ not only raises 
the level of your ideas, it 
does it easily. And that's 

according to critics such as ARCHITECTURE and BYTE 
magazines who describe our award-winning program 
as "elegant," "substantial;' and "highly recommended.'' 
Not to mention affordable. 

For one thing, with our unique color-coded cursor, 
tracking, and single 3D coordinate system, you'll never be 
lost in space. Plus, the floating-point precision and exten­
sive zoom commands let you focus on your design in detail. 
Or step back and see the bigger picture. 

And the drawing tools and menus feel like you can 
reach inside and move things around by hand. But use a 
mouse or our popular two-letter commands instead to con­
struct walls, entl}'Ways and rooms. And, to add shading 
and lighting to objects with the same skill you now have 
with a pencil. Only faster. 

All of which can be viewed instantly from any perspec­
tive. So you can let a client, for example, look the place over 
before a meal is ever served. 

Convert 3D designs into 2D drawings for blueprints 
to work from. Or for added dimension, load Generic CADD 

2D drawings directly into Generic 3D. We also have a way 
to import DXF files from other programs. 

Of course Generic 3D does more than serve up com­
mercial designs. In fact, people who use it for work use it 
for play. Such as designing a utopian community. Or 
sculpting crystal stemware. You can even create something 
closer to home, like a breakfast nook Or a deck. 

With Generic 3D, you're limited only by 
your imagination. It runs on an IBM PC™or 
100% compatible with 640K of memory. with 
support of256 on-screen colors, plotters, as 
well as most dot matrix printers. 

It's no surprise the program is InfoWorld's 

INFO 
WORLD 

*** * * *1989* 
* * *** PROOUCT 
OF THE YEAR 

MS-DOS CAD Product of the Year. So call for our free 
preview disk of Generic 3D, 1·800·228·3601 (U.S. and 
Canada). Or see a demonstration of its designing power 
at your local dealer. 

Reservations not required. 

u.s.$349 
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119 11 North Creek Parkway South. Bothell. WA 98011 FAX 206-483-6969 
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Ask any PC enthusiast 
and they'll tell you that the 
Microsoft® Mouse is one very 
hot number. 

Its nose is low and omi­
nous. Its midsection rises up 
gracefully, connected by a 
smooth set of curves that flows across 
the entire body, creating a beautiful, 
sculpted look. 

It's hard to believe this incredible 
form actually has a function. 

But it does. 
The patented design is made to fit 

the human hand. Making it easier to ma­
neuver. And noticeably more comforta­
ble. All of this advanced thinking didn't 

• • 

stop with looks. 
Take a peek underneath the 

Mouse and you'll find the tracking ball 
in front, for better pointing accuracy. 

With the new; expanded control 
panel there are hundreds of choices for 
sensitivity, pace and acceleration. Put­
ing you in total control of the cursor's on­
screen behavior. From meticulously slow 
right on up to warp speed. 

Farnwre infarmatum inside the50 United States,ca//(800)541·1261.Dept. K83.ln Canada, ca//(416)673-7638 Outside till! US.and Canada.ca//(206)882·8661.© OJpyright 1990Microsof1Cmporation.411 rights reseroed 



And, with the resolution coming 
in at a mind-reading 400 points per inch, 
cornering, stopping and starting are 
second nature. 

What it means is you can race 
through even the most complicated soft­
ware programs without hesitation. 

Combine all of this with the fact 
there's OS/2 support in the driver, and 
your Mouse is ready for today's sophis-

ticated applications. 
You're even in con­

trol of what type of soft­
ware you can add. We 
give you a choice of either 
Microsoft WindowsN or 
Microsoft Paintbrush: 

To get more information about 
the Mouse, or if you'd like to take a com­
plete and thorough test drive, see your 
local Microsoft dealer. 

One spin through your favorite 
program and you'll realize there's noth­
ing else like it. 

llllictOsof f ~ 
Making it all make sense· 

Microsoft and the Microsoft logo are registered trademarks and Windows. Paintbnish and Making it all make sense are trademarks of Microsoft Corporation The Microsoft Mouse design is patented (Patent nos. 302.426.) 



STATE OF THE ART 

Networking 

I 
t began with the "old boy" net- ZSL avoids giving up one of its slots to a 
work-business friends getting to- network card (hence the name) , wireless 

203 Growing Pains gether socially and doing a little LANs avoid the whole question of what 
by Bill Catchings business on the side. And then it kind of cable to use . They also provide 
and Mark L. Van Name spread . Now, networking has come to flexibility and portability in configuring 

The Latest GOSIP encompass all those business and soc ial your network, advantages that traditional 
by Sharon Fisher contacts you can rely on for information, LANs don't provide. " On the Radio" by 

both within the context of your job and Sorin Davidovici leads you through the 
" without. " (If you ' re suddenly "with- intricacies of the wireless world. 

217 Want to Catch Some Z's? out" a job, you can usually rely on them You can grow a network in many ways . 
by Janet J . Barron to help you find a new one .) Regardless One of them is to increase communica-

of how you are connected with people, tions speed . At the same time , you can 
they effectively end up as part of your make data more secure from eavesdrop-

224A On the Radio network. At least that's the connotation ping if you switch to fiber-optic cabling. 
by Sorin Davidovici the word has come to have . Expensive , you say? Not if you do it a bit 

Networking with computers has had a at a time . Some of the improvements in 
similar life cycle. It began with LANs communications expected in the coming 

233 Need More Fiber? and the communications that they en- years will even require it . In "Need 
by Sharon Fisher able. Now it 's expanded to global pro- More Fiber?" Sharon Fisher looks at 

portions . Growing a LAN and intercon- these improvements , some of which are 
necting it with other · LANs , wide-area already in place. Two of them, high-def-

241 Primed for Performance network s, and metropolitan-area net- inition TV and broadband ISDN , are dis-
by Tad Hogg works to expand its scope are complex cussed in more detail in a related text 

tasks. Bill Catchings and Mark L. Van box , " On the Threshold of a Dream," by 
Name explore the challenges in manag- Richard Jay Solomon . 

252 Making Connections ing such a network in " Growing Pains ." No matter what size network you have, 
One such growing pain we can all expect you' II want to get as much out of it as you 
to face in the coming years is GOSIP , the can. One way to do that is to fine-tune its 
government 's new procurement profile. method of allocating resources. One ap-
Sharon Fisher examines it and the effects proach to resource allocation uses AI 
it will have in the text box " The Latest techniques to hone its decision-making 
GOSIP." skills. In " Primed for Performance," 

As some people are expanding their Tad Hogg discusses this approach and 
LANs , others are just starting out. They the balance required to make the most of 
don't yet need the advantages of a full- the resources available. 
fledged LAN , but they do need to net- I used to think that calling a group of 
work. Recent improvements in zero-slot business and social contacts a network 
LANs (ZSLs) can bring low-cost net- was stretching things a bit. I don't any-
working to the small business. Janet J. more. The more I know about computer 
Barron describes this type of peer-to- networks, the more I see the similarities . 
peer network in "Want to Catch Some Now , if we can just bring the level of 
Z 's?" communications between people up to 

One networking solution that is com- the level computers have reached .... 
ing out of the small office and into larger -Jane Morrill Tazelaar 
application is the wireless LAN . As the Senior Editor, State of the Art 
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STATE OF THE ART 

NETWORKING 

Growing Pains 
Sherman thought war was hell; he never had to expand a LAN 

Bill Catchings and Mark L. Van Name 

R 
emember when the 
toughest question 
that you faced con­
cerning LANs was 

whether to buy one? Well , 
buying a LAN is kid ' s stuff 
compared to the problems you 
can encounter trying to ex­
pand it and connect it to other 
networks . As LANs have be­
come vital to the everyday op­
erations of more and more or­
ganizations, managing their 
growth has become a prime 
concern. 

You can expand a LAN in 
two basic ways: by adding 
more users to a single LAN , 
or by linking stand-alone 
LANs into a larger network. 
Either method can tax your 
patience and your pocket­
book, but you can ease the 
pain if you understand the 
issues involved. 

Peer Pressure 
Many options are available if you want to 
enable a single LAN to handle more 
users . Which option you choose depends 
largely on whether you 're using a peer­
to-peer or a server-based LAN . 

A peer-to-peer LAN, like CBIS 's Net­
work-OS or Sun Microsystems' TOPS , 
basically lets everyone share everyone 
else ' s resources . Your office mate could 
be using the printer attached to your PC, 

ILLUSTRATION: MACIEK ALBRECHT © 1990 

while you might be copying files from a 
third person 's hard disk . Every machine 
is equal. 

The biggest strength of peer-to-peer 
LANs is that they let you keep your sys­
tems physically pretty much as they are. 
You don 't have to move any printers to a 
special system, nor do you have to store 
files in any particular spot; everything 
can stay just as it is . For this reason, 

peer-to-peer LANs are often 
attractive when all you need 
to do is link a few microcom­
puters. 

However , most organiza­
tions that need to put a lot of 
users on a LAN don ' t choose 
peer-to-peer LANs. The big­
gest reason is that, while a 
peer-to-peer LAN lets you 
keep your hardware as is , it 
makes you change the way 
you work. Consider perfor­
mance: You have to sacrifice 
CPU cycles on your machine 
to support anyone who wants 
to use a resource on it. (No 
one wants their system to be 
the one running the database 
that everyone else needs to 
use.) You can'tjust turn off or 
reboot your system anytime 
you want , because someone 
else might be using it. 

There 's also an organiza­
tional problem: It can be dif-
ficult to keep track of which 

systems ' hard disks have the files you 
need . Many peer-to-peer LANs also 
have built-in limits on the number of 
users . Network-OS LANs, for example, 
typically have a 32-user limit. 

For these reasons , most organizations 
that expect to need to support many users 
use server-based LANs instead of peer­
to-peer systems. If your peer-to-peer 

continued 
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configuration is getting unwieldy, you 
may be forced to divide the LAN into two 
or more smaller ones, or take the expen­
sive and disruptive step of migrating to a 
server-based network . 

Service with a File 
Server-based LAN s, such as Novell 's 
NetWare , Microsoft ' s OS/2 LAN Man­
ager , and Apple ' s AppleShare , dedicate 
one or more computers (the servers) to 
the task of providing services to the other 
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computers (the clients) on the LAN . The 
most common services are printing, file 
sharing, and communications. 

Whatever the service, the model is al­
ways the same: A client computer re­
quests a service, and the server com­
plies . The client and server roles are 
distinct and unchanging . 

Server-based LANs solve the organi­
zational problems of peer-to-peer LANs 
because all shared resources are on the 
servers. They also let you go about your 

Sh"'"'"' ss.oo Universal Cartridge (includes one adapter) •••••••••• 75.00 
Multicolor Adapter (specify printer) .•.. .. .... 40.00 
Epson only Maclnker mod. 271EP .................. .45.00 
lmagewriter only MaclnkerTM mod. 2341M •. ..... .45.00 
Universal Spool Maclnker .......................... 75.00 
Heat Transfer Adapter ..• ... •........ ... ....•.... ..... 25.00 
Extra Ink Bottle, black ..... 3.00 pint ................ .. .. ... 18.50 
Colored Ink Bottle .... ....... .4.00 extra reservoir .. .... . 5.50 
All models delivered complete with bottle of ink. ink meter , reservorr. reservoir cover. 

$ 00 
Go color ! ! Single & muhJCOtor. standard and heal transfer canr1dges available: red. 

~~~:e~s!i11~~~~~~e~~~lidge 7 5. green. blue. brown. purple, yellow, orange. white, silver and gold. Indelible and OCR ink 
canridges available. 

Over 24 000 printers supported . Better than new print quality. Extended 
printhead life thanks to lubricated ink. Average cartridge can be re-inked 60-100 
times at Scents/re-inking. Multicolor adapters re-ink multiband cartridges. 
Documented customer savings of up to $30,000/year. Detailed free catalog. 

sh;pp;ng s9.oo New 

Make your own ribbons! MacBond II 
SP.lices and bonds in seconds ribbons 
of any size and inked in any ink and color. First real alternative to ribbon 
bonding machines costing thousands of $$$. We have a complete range of bulk 
ribbons , color and multicolor, heat transfer etc. for your application. 

LightSpeed 9624E 
· -9600 baud modem 

Shipping S7 .00 

True 9600 bps modem , V.32, full dup- . . . . 
lex. - 9600/4800/2400/1200 bps - CCIT 
V.32/V. 22bis/V.22, Bell 212A modes - $799 .00 
Auto speed selection - MNP cl. 5 error correction - Non volatile memory storage 
- Synchr. & asynchronous modes - Cable and software included ( PC or MAC) 
LightSpeed 9624E .......•.•..... •.. 799.00 LightSpeed 2400LE(MNP cl 5) ...• 189.00 
LiQhtFax 9624 faxmodem ..... .499.00 RinQ-On Remote Power Center ....•• 199.00 
LigntFax 9624 is a full featured group Ill , 9600 b fax & 24TIO b modem combined, shipped with software 
& cable for PC or MAC (specify). LightSpeed 2400LE is a 2400 b modem with MNP class 5 error 
correction. Ring-On is a power center which senses an incoming call to turn on computer & modem. 

sh;pp;ng sa.oo New 

Meet the UG-501 , the ultimate buffer & 
most economical area network element. 
Printer buffer, autoscanning switch , soft- $359.00 
code switch & universal converter, all in one . Can be configured with serial-par­
allel inputs & outputs in various combinations. Use it stand-alone (4 computers 
to 2 printers all working simultaneously) or cascade UG-501 s in your network. 
Memory expandable up to 3 MEG. Price from $359 .00, depending on memory. 
UG-501 , just one of our complete family of buffers-switches-converters. 

Computer Friends, Inc. 
14250 NW Science Park Dr. 
Portland OR 97229 
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SatislactJon or 30 day 
refund · Immediate 
shipment - Major credit 
cards - PO's from 
National Accounts 

Order Toll Free 1-800-547-3303 
In Oregon (503)626-2291 

fax (503)643-5379 telex 4949559 CF 
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business much as before , because no one 
but you is counting on using your system. 

Server-based LANs also usually han­
dle many more users than peer-to-peer 
LANs, but they, too , have some bottle­
necks that can trip you up as you increase 
the number of users. Which bottlenecks 
you encounter depends primarily on how 
you use the LAN. 

Bandwidth Marches On 
One of the most common bottlenecks is 
the bandwidth of the LAN media itself. 
Some LAN technologies run at fairly 
slow speeds. Apple's LocalTalk , for ex­
ample , operates at only 237 ,000 bps . It 
doesn' t take many Macs to consume that 
bandwidth . 

The most common PC LAN technol­
ogies run fas ter than LocalTalk: ARCnet 
clocks in at 2.5 megabits per second, tra­
dit ional Token Ring at 4 Mbps , and 
Ethernet at 10 Mbps. These technologies 
let you add more users to a LAN than 
LocalTalk , all else being equal. Still, if 
you have enough machines sending and 
receiving data over any of these LANs , 
you can bring them to a halt. 

One solution to the bandwidth bottle­
neck is to migrate to a faster version of 
your LAN . IBM has been shipping its 
16-Mbps version of Token Ring for over 
a year now , and a 20-Mbps version of 
ARCnet is in the works. You can even 
increase LocalTalk's speed to 770,000 
bps by using TOPS 's FlashTalk . Only 
Ethernet users have no compatible up­
grade path . 

In the future , you probably won ' t look 
to any of these wire-based solutions to in­
crease the bandwidth of a LAN. The fu­
ture belongs to fiber-optic cables . For ex­
ample, an emerging fiber standard , the 
Fiber Distributed Data Interface, boasts 
speeds of up to 100 Mbps. FDDI and 
other fiber technologies (see "Need 
More Fiber? " on page 233) will greatly 
alter the way we think about network 
bandwidth . 

Although fiber is the LAN technology 
of the future , it nonetheless has some im­
portant uses today . For one thing , it is 
far less susceptible to electrical interfer­
ence than are other types of cabling. For 
that reason , fiber is good in places like 
electrically noisy manufacturing floors 
or elevator shafts, or lightning-prone out­
door locations where traditional cables 
are vulnerable. There are LAN products 
available today that can run on fiber . 
DCAI 1 ON et , for example, currently sells 
boards that run the Ethernet protocols 
over fiber-optic cabling . With these 
products , you can use the media you 'll 
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( ONTROl&DATA 
ACQUISITION 

Enter the picture ... the Bay Tech H-Series 
Multi port Controllers-stand-alone multiplexers 
that connect one host computer to as many as 
23 peripheral devices. By cascading, the number 
of devices you can connect is practically unlimi­
ted. full duplex transmission of asynchronous 
data is provided at speeds up to 38,400 bps. 
These intelligent multiports will operate with 
any RS-232C serial computer o r peripheral 
device. (Optional RS-422A). 

The H-Series models have been used ex­
tensively in each of these areas: 

Courtesy Honeywell Protection 
Services. 

Courtesy Siemens Life Support Systems. 

• indust ri al robotics-control environments, 
where multiple numerical or assembly-line 
machines can be centrally controlled 

Courtesy Ford Motor Company. 

• data exchange among point-of-sale devices, 
through which a myriad of business equipment 

~;:rntW from ooecoms~ 

Courtesy Hugin Sweda. 

SIX MODES OF 
MUlTIPlEXING 

To meet individual needs, these fl exible, 
multifunctional devices are easily tailored by 
selecting one of six modes of multiplexing: time­
division, port expansion/ sharing, and four modes 
of buffered message multiplexing. In a typical 
application, the host port may be connected to a 
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computer and the peripheral ports may be con­
nected to such devices as: bar code readers, cash 
reg isters, fire alarms, num erica l machin es, 
mod ems, plotters , printe rs, security systems, 
and terminals (see illus.). 

inlRODUCT 
~SUPPORT 

Bay Tech offers unlimited hotline technical 
support before and after you purchase a unit. 
Designed and manufactured in the USA, the reli­
able H-Series is UL- and CSA-listed and fully 
covered by a one-year warranty. 

So put yourself into the picture .. . call us 
today to learn about the many ways the H-Series 
Multiplexer-Co ntroll ers can be nefit yo ur 
business. 

BayTech 
Bay Technical Associa1es, Inc. 
Da10 Communicaiions Produc1s Division 
200 N. Second S1ree1, P. 0. Box 387 
Bay S1. Louis, MS 39520 USA 
FAX: 601-467-4551 
Phone: 601-467-8231or10//-free 

800-523-2702 



need in the future to run the LAN you 
use today. 

Stretching Your LAN 
LocaITalk, Ethernet, Token Ring, and 
ARCnet are all wire-based technologies. 
Even if you have the bandwidth to add 
more users, you can run into another 
fundamental limitation with any one of 
them: Their cables will reach only so far. 

Take Ethernet, for example. It has a 
limit of 500 meters per cable segment. 
That may seem like a long way , but run­
ning a cable around an office building 
can consume that much cable quickly. 
Fortunately, you can get around this 
limit by using repeaters. 

A repeater is a device that repeats the 
signal it receives from one LAN segment 
onto another. Ethernet's 500-meter limit 
is an electrical one based on the maxi­
mum distance that a single station ' s sig­
nal will travel. A repeater boosts that sig­
nal and , therefore, extends the limit. 
Repeaters are also nice because they are 
invisible to all higher-level hardware and 
software. 

However, you canoot use an endless 
string of repeaters to extend an Ethernet 
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LAN as far as you want. Ethernet sets a 
maximum time that a signal can take to 
reach from the node on one end of a net­
work segment to the node on the other 
end . This maximum time limits the 
length of any network segment to 2500 
meters. You can therefore use , at most, 
four repeaters in a line. You can use 
other repeaters in different spots in a 
LAN, but you can't have any loops or 

eend-to-end distances greater than 2500 
meters. Distance limitations vary among 
networks-you should check out the 
physical limits of your network. 

Sometimes distance is less the problem 
than the difficulty or cost of laying the 
cable. In such cases , a wireless LAN 
might be the answer . A wireless LAN 
sends its data over an FCC-approved 
limited radio frequency spectrum. In­
stead of using cables , you connect each 
system, including the server , to a radio 
transceiver box. 

Wireless LANs aren ' t quick-the fast­
est run at around 500,000 bps , and some 
are slower. They also don ' t work much 
over a couple hundred feet. Still , they 
can sometimes work where nothing else 
would. 

Turbocharging Your Server 
Not all bottlenecks on a LAN are due to 
the underlying media . Another common 
bottleneck is the server . Its capacity and 
speed are the two biggest factors in the 
growth and performance of many LANs. 

The most obvious way to get more out 
of a server is to use a faster CPU. A 286 
machine might be fine for 20 or 30 users , 
but bigger networks require more horse­
power. Today , the 3 86 is the server pro­
cessor of choice , and i486-based servers 
are growing in popularity. The user limi­
tations of different versions of Novell 
Net Ware demonstrate the effects of CPU 
power: NetWare 286 has a 100-user limit 
(which you'd be lucky to reach before 
saturating the network) , while NetWare 
386 can support 250 systems, as Novell 
demonstrated most recently at the Net­
World '90 show in Boston. 

The 386 and i486 also offer more than 
just processing speed: Their architec­
tures are much better suited to the life of 
a server than the 286's. They provide 
larger address spaces , better memory 
management , and 32-bit buses to speed 
data transfers. Novell and other LAN 
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MODEL 9000 

EPROM PROGRAMMER 

MODEL ROMX-2XL 
EPROM EMULATOR 

If speed is what you want, GTEK's 
Model 9000 Eprom Programmer 
will never let you down. Its quick 
and intelligent programming algo­
rithms give you super fast speed , 
and you can program the chip of 
your choice, including MPUs , eras­
able bipolar prom equivalents and 
up to 4 Megabit parts. 

The PCSS-8TX is GTEK's workhorse multi-channel serial l/O 
card with compact RJ-11 telco jacks. The PCSS-8TX provides 8 
standard uarts arranged as either COM1 / COM2, or memory 
mapped . Also available is the PCSS-8X with DB-25 connectors. 
For SCO'" XENIX® order the PCS S-8TH . 

. .,...,.,,, ... ., 

\'' l t 

GTEK's ROMX-2XL emulates 2758-27010 eproms and comes 
with communications software for PC/ XT I AT / PS2 type 
computers. ROMX-2XL supports 16 and 32 bit data paths . The 
time saved on just one development project will more than pay 
for a ROMX-2XL ! 

The PCSS-81 is GTEK's most popular intelligent serial l/O card 
with compact RJ-11 telco jacks. It provides 8 serial channels for 
PC/ XT I AT / PS2-286 and is DOS Compatible The PCSS-81 
has 32K of Dynam emory , user upgradeable to 128K bytes. 
Driver available for SCO"' XENIX® 

ORDER TOLL FREE 1-800-282-GTEK (4835) 
FAX: 1·601 -467·0935 

MS & TECHNICAL SU PPORT 1·601 -467-8048 GTE K ®.INC. 
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If you want the ultimate VGA graphics standard, and you've resigned yourself to paying a premium of hundreds of 
dollars to get it, you'll find our newest monitor pleasant viewing indeed. 

The PanaSync Cl381 gives you a sharp 1024 x 768 pixels, with 0. 28 dot pitch. And virtually infinite color resol ution. 
It's compatible with the most popular VGA boards, as well as analog RGB, MCGA, SuperVGA, and- of course-8514/ A 

standards~ 
It's comfortable in virtually any IBM-compatible or Mac II environment.** 
And it's a masterpiece of ergonomics. With front-mounted controls, tilt/ swivel stand, plus a non -glare tinted black­

matrix screen. 
All this at a suggested retail price comparable to many 

of the ordinary VGA monitors on the market right now. For 
more information, simply call toll-free 1-800-742-8086. 

(Mac SE) (Mac II) (IBM XT/ AT & PS/ 2 Model 30) 

Peripherals, Computers, Printers, 
Copiers, 'J)pew1iters and Facsimiles 

Panasonic 
Office Automation~ 

Pa.naSync'" Multiscanning Color Monitors. 

• l'G4. .\ICG4 alld 8514/A are trade­
marks oflritematiollal Busilless 
.lfachilles Corp. 

• • 18,11 XI AT and PS/2 are registered 
trademarks oflllten1alio1uil BllSilless 
Machilles Corp. Macintosh is a reg­
istered tradenuirk of Apple Computer 
Ille. All optiollal cable is required 
for Macilltosh. 
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-Financial Mathlib 
by Greenleaf 

f1I 

Financial Mathlib, an unprecedented C 
library, furnishes programmers with 
hundreds of financial functions , such as 
amortizations, cash ftow analysis, statistical, 
and interest calculations. All these are per­
formed without rounding errors, using 
Greenleafs exact decimal math . C 
programmers can now write great financial 
software easily I 
LIST Price $395 PS Price $339 
FastFartB 55-028 

386 DEVELOPMENT TOOLS 
List Oun 

386 Max $75 $69 
DESQview 386 220 189 
FoxBASE+/386 595 479 
High C-386 895 875 
Hoops exted. DOS MetaWare 795 759 
NOP Fortran 595 549 
NDPC 595 549 
VM/386 245 229 
WATCOM C8.0 386 1295 Call 

AI EXPERT SYSTEMS 
Exsys Professional 795 695 
Log ic Gem by Sterling Castle 99 89 
VP Expert 249 219 

AI-LANGUAGES 
ARITY Combination Package 1095 989 
PC Scheme LISP- by Tl 95 85 
TURBO PROLOG V2.0 150 119 

ASSEMBLERS 
386 IASM'LINK by Pharlap 495 Call 
MS MacroAsm 150 105 
Turbo Assembler/Debugger 150 109 
Visible Computer 80 286 100 85 

BASIC & ADD-ONS 
BAS-C Commercial 495 439 
dB/Lib 139 125 
MS QuickBASIC V4.5 99 69 
ProBas Prof. by Hammerly 149 Call 
ProRef by Hammerly 50 Call 
ProScreen by Hammerly 99 Call 
ProMath by Hammerly 99 95 
QBase 149 139 
QuickPak Professional 149 13g 
Softcodetw Template 100 89 

BOOKS/VIDEOS 
Mouse Programmer's Ref. 30 24 
Programming Windows 25 19 
Running MS-DOS, 4th Edition 23 18 
Zortech C Video Course 295 275 
Zortech C++ Video Course 500 429 

C LANGUAGE COMPILERS 
High C-286 - by MetaWare 595 590 
High C-386 - by MetaWare 895 875 
Instant C/16M 795 769 
Lattice C - 6.0 Compiler 250 189 
Microsoft C5.1 - w/CodeView 450 299 
Microsoft QuickC 99 69 

w/serial mouse 199 137 
Turbo C - by Borland 150 109 
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Install 
by Knowledge Dynamics 

Install 3.0 is a bullet-proof automatic 
installation program you can distribute­
royalty free- with your product. Features 
include: 4.4 gigabyte file sizes, windowing/ 
color interface, C source, hard and floppy 
disk installation, multiple source and target 
disks, and multiple sub-directories. 
LIST Price $250 PS Price $219 
FastFartB1721-001 
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CLEAR+ forC 
CLEAR &ftware 

CLEAR helps C developers understand and 
document their code by automatically 
producing these high-resolutions diagrams: 
program flow charts , multi-level tree charts , 
formatted source listings, function cross 
references , and prototype files. While it 
processes C applications, CLEAR analyzes 
program's logic and reports logical 
inconsistencies and syntactical errors. 
LIST Price $199.95 PS Price $169 
FcutFartB 873-007 
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GENIFER 
by Bytel 

Genifer builds complete business applica­
tions in dBASE, Clipper, FoxPRO, 
FoxBASE+, dBXL, and Quicksilver. "The 
generated code is very clear, modular, and 
well documented ... Genifer serves as an 
excellent example of modular design and 
error handling." -~. FREE Demo 
Disk available! 
LIST Price $395 PS Price $269 
FastFartB 670-003 

PARADOX 
: IN5 

Paradox Engine 
by Borland 

Now the power of Paradox is available to C 
users. Paradox Engine opens the Paradox 
architecture to C programs. Manipulate 
Paradox tables in both a single- and multi­
user environment with Appl ications 
Programming Interface (API) of more than 
70 functions. Comes with a C library that 
links with any of your applications . 
LIST Price $495 PS Price $399 
FastFartB 777-070 

WATCOM C8.0 495 Call 
Zortech C Call Call 

CASE & PROTOTYPERS 
Dan Brickl in Demo II 195 185 
Interactive EasyFlow 150 135 
Instant Replay - Nostradamus 150 139 
Matrix Layout - flow chart 200 179 
MetaDesign by Meta Software 350 295 
Pro-C 495 429 
ProtoFinish by Genesis 300 279 
R&R Code Generator 149 129 
Show Partner FIX 395 27g 
Visable Analyst 595 585 

COBOL 
MS COBOL V3.0 900 639 
Realia COBOL 995 859 

COMMUNICATIONS ADD-ONS 
C Asynch Lib 249 219 
C Asynch Manager 3.0 189 155 
Essential COMM by S. Mtn 329 309 
Greenleaf Comm Library 299 249 
Quick Comm 139 129 

DATABASE MANAGEMENT 
Cause by Maxem 295 259 
CLARION 845 549 

(Professional Developer V2.1) 
D the data language 395 359 
Magic PC 499 479 
PC Plus -Texas Instruments 1995 1799 
Paradox V3.0 725 479 
R-BASE for DOS 725 499 
T as Lan Support 200 185 
Tas Professional 499 459 

DBASE 
Clipper Summer '87 MU 695 459 
db/Fast 99 89 
dBASE IV 795 499 
dbFAST Windows 395 329 
dbFAST!PLUS 345 319 
dBMANV 295 275 
Force by Sophco 695 395 
Fox Pro 795 495 
FoxBASE + - V2.1 395 279 
QuickSilver Diamond 599 399 
Sunshow Professional 100 95 

DBASE ADD-ONS 
AdComm For Clipper 295 279 
Artful Lib 200 200 
CodeBASE 4 295 279 
dGE - business graphics 195 179 
dGE 4.0 295 279 
dQuery MU 495 469 
FLIPPER Graphics Library 195 179 
FUNCky.LIB 195 179 





Why Developers 

MultiScope 
by MultiScope, Inc. 

MultiScope almost makes debugging in OS/ 
2 a pleasure . This sophisticated program 
otters the most advanced features in any 
debugging tool : both a PM graphics mode 
and an OS/2 text mode; 13 different views 
in to a program; multiple execution modes; 
expression evaluation; remote debugging; 
dual monitor debugging; child process 
debugging; and execution of calls to your 
own code during debugging . 
LIST Price $299 PS Price $249 
Fa•tFaxt• 2657-029 

Pro Clip 149 125 
R&R Relational Reportwriter & 
Clipper module 165 149 

SilverComm Library 189 179 
Silvs1Paint 100 100 
Steve Straley's Toolkit 180 149 
Tom Rettig's Library 100 85 

DBASE TOOLS 
Buzzwords dAnalyst 295 269 
CLEAR + for dBASE 200 179 
Dbase Online - 6 pop-up refs. 149 129 
BRIEF w/dBRIEF 285 239 
dBug - source debugger 195 179 
dBX - dBASE Ill to C 550 529 
dSalvage 100 89 
Genifer - code generator 395 269 
Knowledge Pro's Toolkit 129 119 
R&R Relational Reportwriter 149 139 
Scrimmage by Synergy -

screen/menu 99 89 
Sycero db - single user 495 479 
UI Programmer -

Dell's Version 2.0 595 479 

DEBUGGERS/DISASSEMBLERS 
Dis Doc 130 119 
Periscope If & Ill -

breakout switch Varies Call 
RE :Source by Genesoft 150 119 
Soft Probe 395 345 
Sourcer 100 89 
sPORTbyWHS 80 Call 
Trapper 200 189 
Zortech C Debugger 90 Call 
Zortech C++ Debugger 150 Call 

DEVELOPMENT TOOLS 
AsmFlow 100 89 
C Programmers Toolbox 99 89 
CLEAR+ fore 200 169 
Code.n 395 349 
dAnalyst for C 295 269 
Documenter 295 245 
Inside 125 119 
Knowledge Pro 495 419 
Knowledge Pro Windows 695 589 
MKS Lex & Yacc 249 199 

Form Publisher for Windows 
byFORMWORX 

DTP software designed expressly for 
making forms . Uses unique object-oriented 
design techniques; incorporate text from 
other programs; add graphics in PCX, 
MSP, and TIFF, or scan in your own. 
Compile forms into HP macros to print from 
other programs . Over 550 standards forms 
included. 
LIST Price $249 PS Price $219 
Fa.tFaxt• 1493-010 

MKS RCS 189 175 
Poly Doc-SU 199 179 
PC-Lint 139 115 
Plink 86 Plus - overlays 495 399 
Poly Make 149 135 
PVCS Personal 149 135 
PVCS Professional 695 659 
.RTLINK - by Pocket Soft 295 279 
.RTLINK Plus 495 419 
Sbrowse 245 Call 
Source Print by Powerline 99 97 
Sourcer wtBIOS Pre-ProC 140 129 
TUB 100 89 
Zortech C++ Tools 150 135 

EDITORS 
BRIEF 199 Call 
Ed ix 195 179 
Epsilon - like EMACS 195 169 
KEDIT - like XEDIT. V/4 150 139 
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Microsoft C 6.0 
by Microsoft 

The long-awaited C 6.0 is an integrated 
system of powerfu l tools for professional 
DOS, Windows and OS/2 developers . 
Compiled programs are smaller and faster 
than with C 5.1; new Source Browser allows 
interactive browsing through a project 
database. 
LIST Price $495 PS Price $349 
Fa.tFaxts 502-112 

RimStar PM;Editor 195 
SPF/PC- V2.1 245 
Vedit Plus 185 

FILE ADD-ONS 
Btrieve ISAM - V5.0 245 
BtrievetN - multiuser 595 
Xtrieve + - by Novell 595 
C-Data Manager 150 
c-tree by Faircom - source 395 

d-tree - data dictionary 495 
r-tree - report generator 295 
c-tree - wtr-tree 650 

CBTREE - Source 195 
COL - full wt source 395 
dBC ISAM Ill - by Lattice 250 
db FILE/RETRIEVE - SU 295 

-UNIX or XENIX - MU 595 
XQL 795 
WKS Library 195 

Professional Multi-User 
C & C++ Development System 

d.ANAL YST for C & C++ 
by Buzzwords 
dANAL YST for C and C++ can help you create, 

debug and document multi-user C source fast 

with Blocking Diagrams, Var and Function X­
Ref and morel Network ready C source 

Generator for Relational Screen Painter, Report 

179 
199 
139 

199 
479 
479 
139 
329 
459 
245 
549 
179 
359 
229 
279 
569 
649 
189 

Writer & Menu Designer. Creates C code for Sequiter Code Base IV, Copia, Raima, Borland 

Paradox Engine plus various Video Libs . Meets the Standard C conditions to run on DOS & 

Xenix/Unix & OS/2 & Novell. Creates Link tiles for LINK, TLINK, PLINK86 , .RTLink & 

PHARLAP. Compatible with Microsoft C 5.1/6.0, Turbo C & other C & C++ compilers. 
Additional versions available for dBASE, FoxPRO, Clipper and OJickSilver/dBXL. 

LIST Price $295 PS Price $269 
F<UtFaxt• 966-001 
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Call Us First. 

.RTL.ink/Plus 
by PocketSoft 

PockerSotrs .RTLinkiPlus is the premier 
linker for professional developers . Wirl1 
typical image reductions of 33-67%, 
CodeView support, smart overlay caching 
and optimized source code with built-in CPU 
profiles, .RTLink/Plus beats the competition. 
Rated top linker in recent~ poll. 
LIST Price $495 PS Price $419 
FaJJtFaxta 1277-003 

FORTRAN 
FOR C - FORTRAN 77 wtso 875 789 
Fortran Opt. Compiler 450 309 
Lahey FORTRAN F77L 595 549 
Lahey Personal FORTRAN 95 Call 
MS FORTRAN - CodeView 450 309 
Spindri ft - OOS, windows 149 129 

GENERAL ADD-ONS 
C + 0 Class Library 195 179 
C Tools Plus - V6.0 149 109 
C Utilities-by South Mountain 185 137 
Greenleaf Functions 209 189 
Greenleaf SuperFunctions 299 239 
Turbo C Tools by Blaise 149 134 

GRAPIDC ADD-ONS 
Codemaster II 289 269 
Essential Graphics 399 349 
Graphic 395 319 
Greenleaf Makeform-OOS 125 119 
GSS Dev'! Toolkit (Graphics) 595 525 
Halo '88 - 140 + devices 395 279 
Hoops 795 759 
MetaWINOOW 250 209 
MetaWINOOWIPLUS 325 289 
PCX Programmer's Toolkit 195 179 
Pizazz Plus 149 129 
QuickWindows Advanced 139 129 
Sunscan 250 229 
Sunshow Adv Image Toolkit 250 239 
Sunshow C Ima e 250 229 

BRIEF3.0 
by Solution Systems 

Power up with the programmer's editor, 
BRIEF 3.0. New macro language allows 
macros to be wrinen without switching 
berween C and a macro language. The 
source level debugger works with original 
BR IEF, and CBRIEF . T&mplate editing and 
smart indenting for use with most 
languages. Save and restore window 
setups , and create unlimited number of files 
- with up to 4 billion lines per file. 
LIST Price $199 PS Price$ Call 
FaJJIFaxta732-00S 

CASE:W 
by Caseworks 

Announcing CASE :W 3.0 for Windows 3.0, 
the new Windows development tool for 
serious Windows P.-ogrammers. lnteractiv-
irely design your Windows interface and 
CASE:W generates the required C source 
code framework. Preserve user added code 
during interface changes with CASE :Ws 
regeneration facility. No propierary 
languages or Runtimes requiredll 
LIST P1;ce $795 l'S Price $695 
FaJJtFaxta 1502-001 

NETWORKS 
Netback 245 229 
NET manager 1495 1295 
cc:Mail 25 user 695 649 
DaVinci eMAIL 995 895 
Netware SOL 595 519 
Natware C Interface 295 239 

OBJECT-ORIENTED 
Actor 695 639 
C Talk 150 139 
C T alklviews 450 419 
C++ 80386 by lntek 495 469 
Guidelines C++ V2.0 395 379 
Smallt.alk/V 100 85 
Zortech C ++ 200 185 
Zortech C ++ Dev. Edition 450 399 

OS-SUPPORT 
DESOview 130 109 
Graphics Server SDK 495 479 
MKS Toolkit - Unix shell 249 229 
MS Windowst286 99 69 
MS WindowS/386 195 139 
Development ToolkiUWind 500 319 
Omni View 80 69 
OS/286 by Eclipse 495 459 
OS/386 by Eclipse 495 459 

OTHER LANGUAGES 
Modula-2 Dev. System-

by Logitech 249 229 
RPG II Dev. Systems 1600 1469 
TopSpeed MODULA-2 Complr 100 89 
Turbo Prolog V2.0 150 119 

OTHER PRODUCTS 
386 Max Professional 130 119 
Baler 495 479 
Carbon Copy Plus 199 159 
CO/SESSION 249 229 
Dan Bricklin's PageGarden 100 89 
Tha Duplicator Toolkit-Pro 3.0 129 119 
Fastback Plus 189 159 
File Shuttle by GETC 120 109 
Flow Charting II Plus 229 179 
FM-Plus 100 89 
Headroom by Helix 130 89 
HiJaak 149 139 
Hyperpad by Brightbill 149 129 
Laplink Ill 150 129 
Link & Locate ++ - ROM MSC 395 349 
Math Advantage 495 475 
Mirror II 70 59 
Net Lib 249 229 
Norton Commander 149 119 
Norton Utilities Advanced 150 109 

·-
EDT+ 5.0 
by Boston Busi11ess Computing 

EDT+ 5.0, the only complete emulation of 
DIGITAL's VAX EDT, is 50% faster than its 
predecessor and features multiple 
windows, interfaces for EVE, EMACS, vi 
and WPS, 132-column mode, status line 
and ruler, keystroke macros and much 
more . 30·day, money-back guarantee and 
free customer support and updates for 60 
days . For MS-DOS and UNIX systems. 
LIST Price $295 PS Price $279 
FaJJtFaxt. 342-001 
Circle 360 011 Reader Service Card 
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OPTune ?.~ 
by Gazelle 

Got a case of "hard-disk slowdown?" Get 
OPTune, the fastest, most complete set of 
performance-enhancing utilities available. 
It features unmatched file defragmentation, 
low-level non-destructive interleave 
adjustment, and in depth media testing. 
OPTune will, quite simply, keep your disk 
spinning faster and longer than any other 
"so-called" optimizer . .. guaranteed. 
LIST Price $100 PS Price $89 
FaJJIFaxt• 726-003 
Circle 361 011 Reader Service Card 

What is FastFaxts? 
You now have access to literature on 
any of our products via FAX 
machine. Free! 

1. Call 617-740-0025 
from your FAX 
machine's phone. 

2. Follow the voice 
computer's instruc­
tions and enter your 
product's code 
number (listed in 
each product box or 
in our catalog). 
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and await your 
instant printout of 
product literature. 

Call 617-740-0025 from 
any fax phone! 

*Total products cunently sold by 'rHE PllOGRAMMER..4i SBOl1 For complete catalog call 1-800-421-8006. 



companies are bringing out versions of 
their LAN operating systems that take 
full advantage of these architectural 
features . 

The next step in server processing 
power is multiprocessor systems. Com­
paq, for example, plans to offer a two­
processor version of OS/2 LAN Manager 
that will work with its dual-processor 
Systempro. 

A faster processor alone, however, is 
never enough. The rest of the server sys­
tem, particularly the disk drives , must be 
fast and large enough to keep pace with 
the CPU . Many of today's servers can 
hold over a gigabyte of disk storage, and 
average access times are falling below 10 
milliseconds. Intelligent, caching disk 
drive controllers, such as Distributed 
Processing Technology ' s SmartCache, 
are improving those times even further . 
And finally , new technologies like the 
Intelligent Drive Arrays in the System­
pro and the position-sensing disk drive 
controllers from Zenith Data Systems 
supply both improved speed and capacity 
to overburdened servers . 

Of course, the fastest processor and 
disk drives won't do you much good if 
the data from the server trickles out to 
the LAN. Today's common, dumb, 8-bit 
network adapters just won't make it . To 
get the most out of a server, it should 
have a 32-bit bus that can support intelli­
gent, 32-bit disk drive controllers and 
LAN adapters. Bus-master adapters­
boards capable of taking over the bus­
offer the best performance . 

A Staff of Servants 
You can support a lot of users with the 
right media and a single, high-end 
server. If you find that one server doesn't 
keep up , however , you ' II have to investi­
gate multiple servers. Most LAN operat­
ing systems can handle more than one 
server , but the move to multiple servers 
poses some special problems. 

The biggest problem for most people is 
simply keeping track of files . It's nice to 
be able to store files on several servers­
until it's time to remember where those 
files are . You also have to remember 
which printers are connected to which 
servers. 

A LAN operating system can help 
with these problems, although the qual­
ity of support in this area varies widely . 
NetWare, for example , leaves you on 
your own (although an upcoming version 
promises some aid) . Banyan's VINES, 
by contrast, shines in this ~rea. Its nam­
ing services let you work only with sym­
bolic names and leave the bookkeeping 
details to the LAN administrator . The 
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printer you use may be named " Laser I "; 
that's all you need know about it. The ad­
ministrator tells VINES what that name 
means . 

Using several servers can also make it 
harder to log onto a LAN : You might 
have to log onto every server you want to 
use . Some LAN operating systems are 
improving in this area . LAN Manager 
2.0 , for example, simplifies this task by 
using a concept known as domains. A do­
main is a set of servers that behaves like 

l:ebiggest 
problem with multiple 

servers is simply 
keeping track of files. 

one logical server. The servers share the 
same database of user IDs , so you need 
only one ID and password to use the re­
sources on all the servers in the domain. 

Who, What, Where? 
Multiple servers let you support many 
users , but they can also add administra­
tive work. Every server is one more sys­
tem to manage. Domains can help some­
what here , because they let you manage 
groups of servers largely as if they were 
one . Emerging standards for network 
management, such as the Simple Net­
work Management Protocol , offer even 
better prospects for managing networks . 

Of course, there's a lot more to man­
aging a large LAN than just setting up 
user IDs . One crucial issue is , as always, 
performance . As a LAN gets larger , the 
number of possible bottlenecks grows, as 
does the difficulty of finding those bot­
tlenecks . Problem diagnosis is crucial. 
One faulty network adapter or one work­
station with the wrong version of the 
LAN operating system can sometimes 
bring an entire LAN , serving hundreds 
of users , to its knees . The best solution is 
to have good diagnostic tools . The Net­
work General Sniffer , for example, can 
show you the traffic on the network so 
you can see which systems are causing 
the problems. 

The Dance of the LANs 
LAN growth problems don ' t stop within 
the confines of a single LAN . As more 
and more organizations are realizing 

every day, no LAN is an island-or, at 
least , no LAN should be an island. It 's 
often not enough anymore just to make 
your own LAN work; you also have to 
hook it to other LANs in your organi­
zation. 

You can link LANs with a wide array 
of products. Most of these products fall 
into one of three classes: bridges , rout­
ers , and brouters (see figure I). 

Bridges work closer to the LAN hard­
ware than any of the other LAN-span­
ning products . Basical ly , a bridge takes 
packets from one LAN and puts them on 
another LAN . It is more than a repeater , 
because it knows enough about the sig­
nals it receives to spot the packets . It 
does not , however , know anything about 
the structure of those packets. A bridge 
doesn ' t care whether you send it infor­
mation packets from NetWare , LAN 
Manager , or TCP/IP ; it just faithfully 
passes the packets along. 

This ignorance goes both ways , be­
cause bridges , like repeaters, are invisi­
ble to higher-level software . As far as the 
LAN operating system is concerned, all 
the LANs you connect with bridges are 
just one big LAN . 

A router operates at a higher level than 
a bridge. A router understands not only 
what a packet is , but also enough of its 
structure to figure out the packet's desti­
nation . That information lets a router 
make decisions about how and where to 
route the packets it receives (hence the 
name) . 

A router greatly reduces the amount of 
unneces sary traffic between linked 
LANs because it only passes on packets 
from one LAN that are important to the 
other. Broadcast messages, for example, 
are usually best kept to the originating 
LAN , as they often don ' t matter to the 
other LAN . A router can also choose the 
best available path between two points in 
a complex network that has redundant 
paths between LANs. 

The cost of this knowledge is that a 
router has to understand a specific proto­
col before it can route packets that obey 
that protocol. Routers are thus protocol­
dependent , although some can route sev­
eral different protocols . The routers 
from Cisco Systems , for example , can 
work with over 10 common protocols , in­
cluding NetWare ' s IPX , AppleTalk , and 
TCP/IP . 

The line between routers and bridges 
is rapidly blurring . Routers are being ex­
panded to understand more protocols so 
they can compete with bridges. Bridges , 
meanwhile , are being improved so they 
perform some functions of a router-but 
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LAN CONNECTIONS 

(a) LAN 1 (b) LAN 1 (c) LAN 1 

Bridge Router Brouter 

LAN2 LAN 2 LAN 2 

LAN traffic 

LAN 1 generated, D LAN 1 generated, • LAN 1 generated, 
LAN 1 destination LAN 2 destination undetermined destination 

Figure 1: (a) Bridges are high-speed LAN connections that pass all traf fief rom one 
LAN onto another. (b) Routers are slower than bridges, but they pass on only the 
packets that are destined for the second LAN. (c) Brouters act as routers for packets 
they recognize, and as bridges for packets they don 't recognize. (Note: The figure 
shows only LAN I - generated traffic; LAN 2-generated traf fie is handled in an 
analogous manner.) 

at the higher speed of a bridge . 
Further , a new hybrid , the brouter, of­

fers some of the best features of both 
bridges and routers. A brouter routes the 
packets it understands, and it bridges the 
ones it does not. 

The Long and the Short 
Bridges , routers, and brouters can link 
LANs that are in close proximity as well 
as LANs that are far apart. Each situa­
tion has slightly different requirements . 

To connect two distant LANs , you 
need two LAN-spanning devices and a 
phone line (or equivalent) to link them. 
You can use normal dial-up telephone 
lines , but their relatively low maximum 
speed makes them generally too slow for 
LAN linkage. Most linked LANs use at 
least a 56,000-bps leased line, and Tl 
connections (which run at 1.5 Mbps) are 
increasingly common. 

To connect two local LANs, you need 
only one LAN-spanning device . Con­
necting more than two LANs , however, 
can get tricky because then you need to 
figure out which pairs of LANs to tie to­
gether. Every time you send a packet be­
tween two LANs , it has to travel through 
all the LANs between its source and its 
destination. It 's a good idea, therefore, 
to locate LANs that have a lot of traffic 
between them close to one another. 

Of course , pairing up LANs isn't al­
ways possible when traffic is more evenly 
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distributed. If you have a lot of traffic be­
tween many different connected LANs , 
the best answer may be a backbone. 

A backbone is basically a LAN whose 
only purpose is to connect other LANs . 
You link every LAN (with a bridge or 
router as usual) to the backbone. Thus , 
you only have one LAN-the backbone­
between any pair of LANs. Each LAN 
communicates with the others via the 
backbone . 

This approach is great for the individ­
ual linked LANs, but it obviously can 
place a huge burden on the backbone, 
which must carry all the packets that 
move between LANs . Because of this 
high performance requirement , back­
bones often use different technologies 
than the LANs they connect. 

One common backbone technology is 
broadband, which is basically the tech­
nology used for cable TV . Broadband, as 
its name implies, can carry more traffic 
than can such baseband technologies as 
Ethernet or Token Ring . Broadband has 
many channels , each of which can carry 
different types of data. Broadband can 
also span physical distances of up to 30 
kilometers, which makes it a good way to 
link several buildings or even an entire 
corporation or university campus . 

Fiber is emerging as another good 
backbone technology. Fiber cables need 
repeaters if you run them more than a 
few kilometers, but their large band-

width lets them handle a great deal of in­
ter-LAN traffic . 

LAN-Spanning Complications 
While bridges , routers , backbones, and 
the like are able to provide the bandwidth 
needed to link multiple LANs, they can ' t 
link LANs that use incompatible tech­
nologies . Your engineering department's 
LAN might use Ethernet, while the ac­
counting department uses Token Ring . 
You need special bridges and routers to 
link such dissimilar LANs . Ethernet and 
Token Ring , for example, both use the 
same Logical Link Control protocols 
(IEEE 802.2) , so bridges and routers be­
tween the two must understand the LLC 
protocols. 

Sharing the same LLC protocols often 
isn't enough , because the LANs you 
want to link may be running different 
higher-level network software or proto­
col stacks. For example, LAN Manager 
on Token Ring works with a NetBEUI 
protocol stack, while LAN Manager on 
Ethernet may use a version of IPX. Even 
though they use the same operating sys­
tem, you'd need more than a bridge or 
router that understands LLC protocols to 
get these LANs to communicate. 

The problem is even worse when you 
are running two different network oper­
ating systems on the LANs you want to 
connect. Basically , you 're on your own 
here. Whether you ' re trying to connect 
LANs that use NetWare , LAN Manager, 
or the Unix-based Network File System, 
the mechanisms for linking such highly 
dissimilar LANs are still up in the air. 

Living on a Network of Networks 
Once you've connected all the LANs and 
gotten everything working , you often 
find that you 've got all the same prob­
lems that you had with a single LAN , but 
on a much bigger scale. Finding the 
printers and files you want can be hard 
enough with multiple servers on a single 
LAN; on multiple linked LANs , it can be 
a nightmare. Obviously , in this environ­
ment , such concepts as domains and 
named services can be vital. 

Network management also becomes 
much more complicated when you have 
several linked LANs. Not only must you 
manage the systems on each individual 
LAN, you also have to worry about the 
bridges , routers , and phone connections 
between them. Spotting bottlenecks and 
failures in a complex network can be a 
monumental undertaking. Network 
management systems , such as IBM ' s 
NetView , can help somewhat, but often 
many components of complex networks 
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PC Magazine [July 1989, Page 263]: 

"The Buffalo SL peripheral sharing device is simple enough 
to use immediately yet suff ic iently flexible to form the 
center of a fairly complex network. It's a good choice ... " 

· Ten Channels: four parallel and six serial , all can be 
software configured as either input or output; automatic 
conversion from parallel to serial , serial to parallel , or serial to 
serial parameters; automatic switching and queuing of jobs 

The SL Saves Money By Sharing Resources 
Using the SL' "' is the inexpensive way to let everyone share lasers, pri nters, 
plotte rs and modems. Greater access by more users reduces unproductive 
idle time and the need to purchase more of these expensive peripherals. An 
SL with memory improves PC productivity by allowing all users to 
simultaneously send their print jobs and quickly release their PCs to continue 
working . The SL is an alternative to a LAN at a fraction of the cost. 

• 115,200 bps: ou r software allows vi rtually all PC 
applications to send data seria lly to the SL twelve times faster 
than normal 9,600 bps serial 

· PC to PC Serial File Transfer Utility: available free 
· Pop-up Menu via Hotkeys: keyboard selection of 

printers , macros and many other control functions 
• Simple Installation: just plug in the cables and run the 

menu-driven installation software for the Pop-up Menu 
· User Upgradable Memory: from 0 to 4MB buffer 

Smaller Switches All Parallel Ports 

AS-41 4 inputs to 1 
output automat ic 
switch without any 
buffer for only $200. 

XE 2 automatic 
inputs to 2 electronic 
sw itc h-se I ectab I e 
outputs from 256KB 
up to 2MB buffer, 
from $250 to $450. 

Circle 44 on Reader Service Card 

45 Day Money Back Guarantee 
CALL TOLL FREE TODAY 

(800) 345-2356 
Buffalo Products, Inc. 

2805 19th St. SE 
Salem, OR 97302 

(503) 585-3414 
FAX (503) 585-4505 



I t's been said that the federal govern­
ment runs on gossip, but starting in 

August, that will actually be true. Gov­
ernment agencies will be required to 
specify communications products that 
support the Government Open Systems 
Interconnection Profile, or GOSIP, in 
new procurements and major upgrades . 

If you think that doesn't apply to you, 
you're wrong. All companies that sell to 
the government will be required to com­
ply with this standard. Over time, it 
may well become cost-effective for 
those companies to support only one 
standard-GOSIP. Sooner or later, it 
will affect us all. 

What's the Story? 
To understand what GOSIP is, you need 
to know what Open Systems Intercon­
nection is . OSI is a set of communica­
tions protocols developed by a group of 
international users and vendors. Unlike 
some other communications protocols, 
OSI is not proprietary; no vendor has 
control over it. Instead, it's controlled 
by international organizations such as 
the International Standards Organiza­
tion (ISO) and the CCITT. 

The point behind developing the OSI 
standards is to get away from propri­
etary protocols to allow users to buy 
systems from different vendors and have 
them communicate without having to go 
to a lot of effort. Nearly every major 
vendor (including IBM, DEC, and 
Hewlett-Packard) has committed to 
supporting OSI protocols at some time 
in the future. However, some vendors 
haven't been specific about how they're 
going to do that. 

The problems now are that so many 
protocols have been grouped under the 
OSI banner that a single product cannot 
support them all, and that some user or­
ganizations don't require them all. 
That's where profiles come in . OSI pro­
files, such as GOSIP, are defined by 
user organizations or governments and 
consist of a subset of the OSI protocols 
that the organization says it will use. 
GOSIP is the OSI profile defined by the 
U.S . government (see figure A) . 

Getting Down to the Nitty-Gritty 
GOSIP is actually a series of profiles , 
not just one. Version 1 was promulgated 
as a federal information processing 
standard in August 1988. It went into ef­
fect in February 1989, at which time its 
use was encouraged. It becomes manda-
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tory in August of this year. 
In other words , prior to the manda­

tory date , federal government users 
should try to request GOSIP support in 
their proposals, and vendors are sup­
posed to develop products that comply. 
After August, government users must 
specify products that support GOSIP 
protocols, if they exist. 

Microcomputers , however, don ' t 
necessarily have to support GOSIP. It's 
only required for "host" systems, and 
microcomputers are generally thought 
ofas "local" systems. They can support 
GOSIP themselves or provide GOSIP 
functionality through links to a mini­
computer or mainframe. For example, 
you can remotely log onto a minicom­
puter to read OSI-compliant E-mail or 
download files obtained through OSI­
compliant file transfer protocols. 

The main features that GOSIP 1 
specifies are the ability to send and re­
ceive E-mail using Message Handling 
Systems (MHS, also known as X.400), 
the OSI E-mail standard, and the ability 
to access and transfer files using File 
Transfer , Access , and Management 
(FTAM) , the file transfer standard. 

In addition to basic file transfer, 
FTAM has several options, such as 
reading and writing from indexed files, 
locating and erasing data from indexed 
files , retrieving complete information 
on file-storage properties, retrieving 
file-security properties , and sending 
and receiving file-directory infor­
mation. 

GOSIP specifies six FTAM imple­
mentation profiles: 

• Tl -simple file transfer 
• TI-positional file transfer 
• T3-full file transfer 
• A I -simple file access 
• A2-full file access 
• Ml-management 

All FTAM systems must support at least 
Tl; depending on the function , you can 
also specify the more complex profiles . 

For network technology , GOSIP ver­
sion 1 supports IEEE 802.3 (Ethernet) 
over baseband or broadband , IEEE 
802.4 (token bus) over 10-megabit-per­
second broadband or 5-Mbps carrier 
band, IEEE 802.5 (Token Ring) , and 
1984 X.25 packet-switched networks . 
Physical-level specifications (e.g ., RS-
232C versus V.35 for X.25 connec­
tions, or fiber versus twisted-pair wir-

ing for IEEE 802.3 connections) are not 
specified, giving you some flexibility in 
your requirements. 

You can also provide these network 
technologies via others, such as by link­
ing an IEEE 802.3 network to a digital 
private branch exchange and transmit­
ting the data over the telephone lines, or 
by using X.25 interfaces and terminal 
adapters to link to ISDN. 

In addition, GOSIP specifies the use 
of the Connectionless Network Protocol 
(CLNP) to provide a reliable end-to-end 
data path between networks . This pro­
tocol masks the differences between the 
network technologies, allowing several 
LANs to interoperate . It also includes 
features that limit the number of hops a 
message can take and the amount of 
time it takes to reassemble a message, to 
keep loops from occurring in the net­
work. GOSIP doesn' t directly specify 
LAN bridges, so they can also be used . 

Over the CLNP is the Transport 
layer, which consists of five classes of 
increasing levels of capability with re­
spect to retransmission of lost data , 
flow control , and reordering of packets. 
GOSIP specifies TP 4, the highest level 
of capability. 

GOSIP does not specify program­
ming interfaces or user interfaces. This 
means that programs can't necessarily 
be moved from one computer to another 
and still work, nor will all GOSIP-com­
pliant products have the same look. In­
stead, GOSIP support can be added to 
existing products . Thus , you don 't have 
to learn a new way to send E-mail-just, 
perhaps , a new way to address it , using 
MHS addresses . 

Things to Come 
GOSIP 2 is due to be specified this 
month, with version 3 to come about 15 
months later. Each will go into effect 
about 18 months after specification. 
The organization that decides which 
protocols to add to the GOSIP specifica­
tion is the intra-agency GOSIP Ad­
vanced Requirements Group in Gaith­
ersburg, Maryland, chaired by Jerry 
Mulvenna. 

Version 2 adds support for the Vir­
tual Terminal application and ISDN as a 
new network technology. VT allows 
terminals or microcomputers to log onto 
other systems without needing to know 
their specifics . 

The following services are expected 
in later versions of GOSIP: 



• Transaction processing. An Appli­
cation layer protocol that allows you 
to enter groups of related data into a 
database and retrieve the entire 
group should one transaction fail. 

• Secure Data Network Service 
(SDNS). A set of services, such as 
authentication, access control , confi­
dentiality, and integrity. Security 
services can be implemented at layers 
1, 3, 4, and 7 of the OSI Model. 

• Dynamic routing. Allows a network 
to pick the most efficient route 
from one system to another, based on 
factors such as congestion, avail­
ability, and cost . It includes two sep­
arate protocols: one between end 
systems and intermediate systems, 
and one between two intermediate 
systems. 

• Electronic Data Interchange (EDI, 
or X.12). Can be supported as a 
mail-body type through MHS, a file 
type by FTAM, or a separate Ap­
plication layer service. 

• Office Document Architecture 
(ODA). Allows you to exchange two 
types of documents produced in an 
office environment: ones that con­
tain just the logical structure (i.e., 
the contents) , and ones that contain 
both the contents and the format. 

• Network management. Consists of 
three parts : a set of protocols for 
exchanging management informa­
tion, a structure for managed ob­
jects, and definitions for the objects 
and their attributes . 

• Directory services (also known as 
X.500). Stores and retrieves infor­
mation about objects in an OSI envi­
ronment, along with attributes such 
as E-mail address, postal address, 
and telephone number. X.500 could 
also provide browsing capabilities 
and a "yellow pages" service. 

• Additional features of existing GO­
SIP protocols. For example, FTAM 
will support simultaneous reads and 
writes, the ability to search directo­
ries , and specification of different 
levels of access control on portions 
of the same file . Future versions of 
MHS may allow security features 
such as message-originator authenti­
cation, checks against unauthorized 
disclosure, and verification of con­
tent integrity ; support for directory 
services; and message store delivery, 
which would allow microcomputers 
to use MHS services without having 
to support MHS themselves . 

Checking It Out 
To ensure that different implementa­
tions of the OSI protocols are correct, 
several types of required and optional 

GOSIP PROTOCOLS 
OSI Model GOSIP 1 GOSIP future additions 

VT, TP, some SONS, 
EDI , ODA, X.500, new 7 Application FTAM, 

layer MHS (X.400) FTAM and MHS features 

Presentation 
layer 

6 

c 

"' E 
Session 

layer 5 

"' Cl 

"' c 

"' Some SONS E 
Transport 

layer TP 4 4 

0 
;: 

"' Some SONS 
Network 

layer CLNP z 3 

Data-link IEEE 802.3, 
2 layer IEEE 802.4, ISDN 

IEEE 802.5, X.25 

Physical Not 
layer specified 

Some SONS 

Figure A: The GOS/P choices for the various levels of the OSI network model. 
Version I takes ef feet in August of this year. Future additions will probably 
begin to take effect sometime in 1992. 

conformance testing are specified. 
The mandatory testing is done with 

various testing programs, such as those 
from the Corporation for Open Systems 
in McLean, Virginia. As part of its COS 
Mark program, COS has been testing 
OSI implementations since April 1989. 
In December 1989, COS and the Na­
tional Institute of Standards and Tech­
nologies (NIST, formerly the National 
Bureau of Standards) agreed to work to­
gether on testing GOSIP implementa­
tions . According to Vincent Roccanova, 
manager of the COS Mark program, 
this testing could take as little as a week. 

Another form of testing is the test 
against a reference implementation, in 
which one vendor tests its product 
against another vendor's product , 
which is specified by NIST. This test is 
mandatory if NIST designates such a 
reference implementation, but it is not 
mandatory if the organization doesn ' t 
find a reference implementation of 
high-enough quality , says Roccanova. 

The third type of testing is pairwise, 
which means that two vendors volun­
tarily agree to get together and test .their 
products . If these voluntary tests work, 
the results go into a public record that 
NIST maintains , Roccanova says . 

The Proof Is in the Pudding 
Government agencies are required to 
begin specifying products supporting 
GOSIP protocols , when available, as of 
August 15 for new procurements or 

" major upgrades, " an undefined gray 
area. This is deliberate , according to 
Mulvenna. 

If you wish to use non-GOSIP prod­
ucts when GOSIP products are avail­
able, you must go through a waiver pro­
cess and have some sort of gateway to 
interoperate the new and old products. 
Waivers are supposed to be allowed 
only when compliance would make it 
more difficult for a federal computer 
system to accomplish its mission, or if 
the cost of GOSIP compliance would 
offset the amounts that the rest of the 
government expects to save. 

But you can't move to GOSIP until 
vendors ship products supporting its 
protocols . While a number of products 
are available now, Roccanova expects 
many more by August, noting that ven­
dors will probably time their announce­
ments to coincide with the adoption of 
the GOSIP requirements . 

Sharon Fisher is a San Francisco- based 
freelan ce writer specializing in com­
puter communications. She can be 
reached on BIX as "sharonfisher. " 

FURTHER READING 
Government Open Systems Interconnec­
tion Profile Users ' Guide, NIST Special 
Publication 500-163, NIST, 5285 Port 
Royal Road, Springfield , VA 22181. 
Copies of other OSI specifications are 
available from Omnicom, Inc ., 115 
Park St. SE, Vienna, VA 22180. 
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don't support these tools. This is obvi­
ously an area in great need of standard­
ization, but progress is slow . For in­
stance, the present version of the GOSIP 
standard (see the text box "The Latest 
GOSIP" on page 212) doesn't include 
network management protocols. Future 
versions, however, are expected to . 

The Rest of the World 
In most organizations, LANs aren't the 
only computing resources . Important 
data often resides on minicomputer and 
mainframe systems , and LAN users 
need access to that data . There are sev­
eral ways that you can meet that need. 

If the data is on an IBM mainframe, 
the LAN must learn how to translate its 
requests into the mainframe 's protocol. 
Devices that perform such translations­
whether they are between a mainframe 
and a LAN or between two dissimilar 
LANs-are called gateways. 

The most common type of gateway is 
one that lets LAN workstations pretend 
to be mainframe terminals , typically 
some member of the 3270 terminal fam­
ily. A 3270 gateway lives in a system on 
the LAN and connects that system to the 
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mainframe. Any LAN system that wants 
to use the gateway sends information to 
the gateway system, which forwards it to 
the mainframe and transmits the main­
frame 's reply . A more powerful protocol 
for LAN-to-mainframe connections is 
LU 6.2, which lets microcomputer pro­
grams communicate with mainframe 
programs. Gateways that support LU 6.2 
are increasingly popular. 

Connecting a LAN to a minicomputer 
entails similar problems, although mini­
computers are often already connected to 
their own LANs . The simplest way to ac­
cess a minicomputer is via a terminal 
gateway, which can be as simple as a sys­
tem with an asynchronous modem and a 
communications package. The gateway 
can also be a product that understands 
the minicomputer ' s LAN terminal pro­
tocol , such as DEC 's Local Area Trans­
port protocol. 

Some minicomputers, such as DEC 's 
VAX , can also support common PC 
LAN protocols. NetWare for VMS , for 
example, lets a VAX look and work like 
any other NetWare server. Many mini­
computer companies plan to support 
LM/X (LAN Manager for Unix) on their 

Unix systems . Atlantix already sells 
software that lets Unix systems act as 
NetWare servers . 

More to Come 
Even with all the solutions available for 
setting up and connecting LANs, there is 
a long way to go before you 'll be able to 
link transparently and manage different 
kinds of LANs . Still , if LAN users keep 
demanding such capabilities, the market 
is sure to respond. 

If you use personal computers , you 
have been hearing about "The Year of the 
LAN" for most of the past decade. Well , 
the Year of the LAN has come and 
gone-although nobody knows for cer­
tain which year it was . With luck , the 
focus of the next decade will be on im­
proving and maturing LANs and the 
ways you link them. That seems to be the 
current trend; let's hope it continues. • 

Bill Catchings and Mark L. Van Name are 
BYTE contributing editors. Both are also 
independent computer consultants and 
freelance writers based in Raleigh , North 
Carolina. You can reach them on BIX as 
"wbc3 " and "mvanname, " respectively. 

AutoKey 400 programmable macro keys! 
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Boost your CAD performance. 
Automate word processing. 

See us at 
COMDEX 

• Plugs into your keyboard line. 
• Uses no system memory. 
• Requires no software. 
• Has its own microcomputer. 
• Eliminates complicated memory 

resident macro programs such 
as SuperKey and ProKey. 
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AutoKey is trademark of Mex tel Corp. All other product names are AutoKey 40 · · · · · S 139.00 
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In the 1990s. code will be generated by the 
click of a mouse or a tap of a key. With 
Matrix Layout 2.0 you can do that now. And 
the results will surprise you. 

Preview the 1990s with Layout 
In Layout, you create programs by designing 
an object-oriented flowchart, with all the 
options of traditional programming. It 's a 
technology we call desktop programming. 

Once you're done, simply choose the lan­
guage you want for the finished program. 
There 's Microsoft C, Lattice C, and Turbo C, 
as well as Turbo Pascal and Microsoft 
QuickBasic. You can even create a .EXE file 
that's ready-to-run on any IBM PC or 
compatible. 

1990s Power without 1980s Pain 
Because Layout works with today's stan­
dards, you can painlessly take advantage of 
the power behind Layout - object oriented 
programming, CASE (Computer Aided 
Software Engineering) technology, hypertext 
databases, and graphical user interfaces. All 
without giving up your favorite computer 
language. 

An Architecture for the 1990s 
Layout comes with objects that produce real 
code for everything traditional computer lan­
guages can do - math, branching, variable 
management, complex data structures - and 
it extends each language to include powerful 
user interface and hypertext database capa-

bilities. But best of all , you can extend 
Layout past the 1990s by building your own 
objects - BlackBoxes - that can do anything 
you imagine. Added together, Layout cuts 
your development time by up to 70%. 

Welcome to the 1990s 
Ready to jump into the 90s? Get Layout 
today. It 's available for just $199.95. Or for a 
glimpse of the 90s, see the Layout video tape 
for just $9.95. Give us a call at 

1-800-533-5644 
In Massachusetts call (617) 567-0037. 

·~mARIX Do M A T R , x s o F T w A R E 

In the 90s, this is how 
you'll write code. 

? MATCH OBJECT 11 
• MelcoMe on Screen! 

progriUI you want 

Cl Ready - to- Run PrograM 

IBI MicroSoft C, Lattice C, Turbo C 
Cl Turbo Pascal 
Cl Microsoft QuickBasic 

Cancel 

Matri x Software Technology Corporation • One Massachusetts Technology Center• Harborside Drive • Boston, MA 02128 
Matri x Software Technology Ltd. • Matrix House, Derriford Business Park • Derriford, Plymouth • Devon PL6 5QZ, England • 0752-796-363 

Matrix Software Technology Europe N.V. • Geldenaaksebaan 476 • 3030 Leuven, Belgium • 016202064. 
All trademarks and registered trademarks are of their respective companies. 
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NETWORKING 

Want to Catch 
Some Z's? 

For many small networks, a full-fledged LAN may be overkill; 
that's where zero-slot LANs come in 

Z 
ero-slot LANs are 
nothing new ; they 
have been around 
for a few years 

now. But this type of peer-to­
peer LAN now offers some 
additional intelligence and 
newly enhanced utilities. Be­
cause of these improvements , 
ZSLs qualify as a proven 
state-of-the-art option for 
those who need low-cost, 
easy-to-install and -maintain 
file transfer, peripheral-shar­
ing , and file-sharing capabili­
ties (see table 1). 

A ZSL is so named be­
cause, instead of taking up 
one of your microcomputer 's 
expansion slots, it can be 
plugged into a serial or paral­
lel port. Such a peer-to-peer 
device easily connects com­
puters and peripherals and in­
expensively provides capabil­
ities such as file transfer and 
sharing; drive and printer re­
direction , allocation , and optimization; 
automatic file backup ; E-mail ; print 
spooling; and other networking benefits. 
Peer-to-peer networks do not require a 
dedicated file server; they provide you 
with access to files on other users ' hard 
disks. 

ZSLs come in several forms . They can 
consist of intelligent hardware switches 
and adapters, software alone, or a combi-

ILLUSTRATION: MACIEK ALBRECHT © 1990 

Janet J. Barron 

nation of hardware and software. You can 
usually install one in a matter of min­
utes. It would take much longer to install 
a full-fledged LAN. 

You can configure a ZSL in a star, 
ring , point-to-point , or bus topology . 
You can connect from two to about 30 
nodes , depending on the ZSL, config­
uration , conditions , applications , and 
type of system. You can then daisy chain 

several of these work clusters 
together with currently avail­
able products. 

A ZSL can cost anywhere 
from $75 per node to several 
hundred dollars per node (see 
table 2). You can get a basic 
ZSL for one-tenth to one-half 
the price of a larger , more 
powerful type of LAN-the 
installation costs alone for a 
full-blown LAN can amount 
to thousands of dollars . In ad­
dition , with a peer-to-peer 
network, you needn 't dedicate 
an employee to maintaining 
the system-another benefit 
that adds to its cost effective­
ness. (For some real-world 
examples , see the text box 
" Different Strokes for Differ­
ent Folks" on page 220.) 

Peer-to-peer networks are 
available with features that 
range from basic (i.e ., simple 
file transfer and peripheral­
sharing capabilities) to high­

level (i.e. , complex file sharing, ports 
that can be configured as either serial or 
parallel , software pop-up utilities with 
some buffer memory , and the ability to 
tie into other LANs and wide-area net­
works [WANs]). (For a review of low­
cost peer-to-peer networks , see " Net­
works of Peers " on page 142.) 

While the numbers vary widely , Pete 
continued 
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Table 1: Typically , ZSLs provide fewer features than full-fledged LANs, but 
they also cost less and are easier to install and maintain. This table provides a 
quick-reference comparison ofZSLs versus high-level LANs. 

ZSL 

Less expensive per node. 

Easier to install and maintain. 
Less node capabi lity and more limited 
distances between nodes. 

Does not tie up computer's expansion 
slots. 

No need to dedicate one computer as 
a server. 

Provides sufficient capabilities for low­
level users' needs but not enough high· 
level features for sophisticated users. 

Easy to move and reconfi gure. 

Most are not powerful enough for power 
users' needs. 

Even using a parallel port, speeds are 
still relat ively low. 

Difficult to link to minicomputers, 
mainframes. and other LANs and WANs. 

Peterson, president of Digital Products , 
a zero-slot LAN firm , has some ballpark 
figures showing that about one-third of 
all networked microcomputers are con­
nected via peer-to-peer or low-level 
LANs , as opposed to server-based 
LANs. If Peterson's statistics are accu­
rate, these numbers show that a tremen­
dous number of ZSLs (especially the 
new , higher-speed , increased-capability 
types) are in place and being used either 
by personnel in small firms or to connect 
the work clusters of larger companies. 

An Infinite Variety 
As the lines between microcomputers 
and workstations are rapidly disappear­
ing , so are those between some of the lat­
est feature-packed ZSL products and 
what used to be called " full-featured " 
LANs. With almost any product or tech­
nology that fills a need and gains a fol­
lowing, a variety of iterations (and names 
for those iterations) come down the pike 
and either confuse or clarify the issue. 
ZSLs are no different. 

Peer-to-peer networks have various 
names and work in a variety of ways. 
Well over a dozen firms offer ZSLs . 
Among the names these firms use for 
their products are 

• zero-slot LAN (LANLink 5X and 3X) 
• sub-LAN (NetCommander) 
• peer LAN (LANtastic) 
• file transfer/resource-sharing software 
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Full-featured LAN 

More sophisticated network features. 

More node capability and fewer node 
distance constraints. 

More speed and power for user 
applications. 

Capabilities may exceed low-level 
users' needs but are necessary for more 
sophisticated users. 

Very difficult to move and reconfi gure. 

Considerable benefits for power users' 
graphics-handling and storage needs. 

Lightning-fast transmission . 

Efficiently links minicomputers. 
mainframes, and other LANs and WANs. 

(ZeroNet, Brooklyn Bridge, 
and FastLynx) 

• RS-232C network (Easy LAN) 
• data-exchange system (Model 24) 

as well as a variety of generic terms , such 
as peripheral-sharing devices and lim­
ited-function networks . 

Regardless of what ZSLs are called , 
however, the choice of a ZSL still hinges 
on what you need a network for in the 
first place. If your primary applications 
fall into the areas of peripheral sharing , 
print spooling, automatic file backup, or 
shared data , you may find that a full-fea­
tured LAN is overkill. And if you tend to 
move devices around a lot or revise your 
file- and peripheral-sharing needs often , 
a ZSL may be your network of choice. 

On the other hand , full-featured 
LANs are ideal for applications using 
multimachine, application-specific , fast 
data transfer , number-crunching , and 
graphics capabilities. You will also find 
a full LAN appropriate when your main 
requirements are sharing applications , 
databases , and expensive peripherals 
(e.g. , hard disk drives and la ser 
printers) , and where graphics printing 
speeds are important. High-level LANs 
are also better if you need to link to mini­
computers, mainframes , WANs , and 
other full LANs. 

Another feature of ZSLs is that, in 
most cases , they are TSR programs­
they run in the background. Thus , you 

don 't need to dedicate an expensive ma­
chine to be used solely as a file server. In 
addition, ZSL nodes tend to be more re­
sistant than high-level LAN nodes to sys­
tem failures because, in a peer-to-peer 
network, each node essentially operates 
autonomously (it has its own in-place 
software and hardware) . 

Trading Places 
Typically, ZSLs are the right solution for 
small installations where the applica­
tions are simple and not compute-inten­
sive. But even in these situations , they 
are not always perfect solutions . Most 
users agree that ZSLs that use your com­
puter's serial port simply don 't provide 
throughput fast enough for true file shar­
ing. And, as ideal as low-level LANs 
with high-speed parallel-port transmis­
sion may seem, they (and some of the 
add-ins designed to enhance their fea­
tures) often have trade-offs . 

Naturally, since most peer-to-peer 
networks are TSRs, you must deal with 
the usual RAM-resident disadvantages . 
If your ZSL and the applications you run 
over it all require a great deal of mem­
ory, you will experience a significant 
degradation in throughput. And, as with 
high-level LANs, the farther apart you 
place your networked nodes, the worse 
this situation becomes . 

Also , especially with a ZSL, the more 
nodes you have, the more you will expe­
rience system degradation . ZSLs often 
have extreme constraints on how many 
nodes you can run. With some systems , 
you will experience optimal operating 
conditions with only two or three con­
nections . In addition , most ZSLs have 
significant limitations on the number of 
microcomputer clusters you can daisy 
chain. 

There are ways , however, to enhance a 
peer-to-peer network ' s performance. 
When you want to use a ZSL to connect 
multiple nodes to a single server while 
maintaining current printer ports , you 
can obtain an add-in board called the 
ParaPort for The SoftWare Link's LAN­
Link 5X system. 

With this PC-compatible four-port 
parallel expansion board, you can use 
parallel ports beyond LPTl , LPT2 , and 
LPT3 . In addition , you can install up to 
four ParaPort boards in your computer, 
providing a total of 16 parallel con­
nections-each of which transmits at 
500,000 bps . The ParaPort supports bi­
directional data flow and lets each com­
puter function as both a server and a 
satellite. 

Sounds great , doesn' t it? Generally 
continued 
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hen it comes to Postscript 
printers, even our plugs 
are impressive. 

"QMS-PS 810 buyers awarded it the 
top score in value relative to cost:' 
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than the LaserWriter IINT ... In all, 
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"If you're looking for a laser printer 
with a PostScript language controller 
(and the famous 35 Adobe fonts built 
into ROM), take a look at QMS's 
superb PS 810:' 

Jim Seymour · PC Magazine 

It's no surprise that both Mac® and PC experts 
have awarded these Adobe® PostScript® printers 
rave reviews. After all, both are engineered and built 
by QMS®, a company famous for introducing cost 
effective laser printing solutions. 

QMS equipped both of these 300 dpi printers 
with 35 resident PostScript typefaces. So you get 
near typeset output with the wide-open design flexi­
bility of PostScripl Next, to assure compatibility in 
practically any environment, QMS made Applelhlk®, 
RS-232 and Centronics® Parallel interfaces standard. 

Then, to give you even more flexibility, they 
added HP® LaserJet+ TM, HP-GL® andDiablo® 630 
emulations. 

The OMS-PS 820 

And the final touch is QMS's own ASAP™ 
technology (Advanced Systems Architecture for 
PostScript). ASAP decreases page processing time 
to give you fast first-page-out performance in both 
the QMS-PS® 810 and QMS-PS 820. 

So, if you're looking for a reliable PostScript 
printer, listen to the experts. Then call for the QMS 
dealer nearest you. And plug into one of the great 
laser printer success stories of our time. 

1-800-523-2696 

The f"°""ing are trademarks d their respecfu" companies: QMS. QMS-PS, ASAP d QM$, Inc. Adobe, 
PoslScript d Adobe Systems, lncorpora!Ed. AppJelalk. Mac, l..asei\\lriter d Apple, Inc. HP, laserlet +, 
HP-CL d He»iett-Pad=I Coolpan)! Centronics d Centronics Data Computer; Inc. Diablo d Xero.x 
Cotporalion. Caoon d Canon LISA, Inc. Macv.orld d !DC Corrununicalions, Inc. PC Week, PC Magazine 
d Ziff-D<Ms Publishing. Inc. Electronic Publishing & Printing d McLean Hunter Publishing. Inc. 
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Different Strokes 
for Different Folks 

I n Dallas , Texas, full-time attorney 
(and part-time computer aficionado) 

Bill Knight had a problem. He had pur­
chased for his small company a laser 
printer and two computers-an XT 
clone and a portable. Besides carrying 
out billing duties, Knight's office per­
sonnel also spent lots of their time creat­
ing and printing (and later archiving) 
forms. 

The secretaries had both machines 
tied up constantly (often redundantly) 
performing these tasks , leaving the at­
torneys unable to use them. In addition, 
when there was a need to print wills or 
other important documents, the laser 
printer was always busy on routine bill­
ing tasks. 

Over the previous 2 \lz years , the com­
puters and peripherals in Susan Post's 
Cambridge, Massachusetts , financial­
planning office had gradually prolifer­
ated . Recently, Post realized that she 
and her associates had become over­
whelmed trying to deal with the resul­
tant tangle of wires . They were also 
frustrated by their inability to connect 
the company 's four computers , laser 
printer, letter-quality printer, plotter, 
and communal files , which they all 
needed from time to time. She knew 
something had to give. 

Knight and Post were stymied. They 
both had to find a way to address their 
needs with minute budgets , a minimum 
of technical expertise, and nci funds to 
pay for even a part-time network per­
son. In addition, the installation and 
maintenance time and effort that a full­
blown LAN required intimidated both 
business owners. 

speaking, it is. But be aware that your 
computer does not see the ParaPort as a 
standard parallel port. Thus , if your ma­
chine has a ParaPort installed in its only 
parallel port, you can 't drive a printer 
from it; you must use the port for a LAN. 
If, however, you have two parallel ports, 
you can run both a LAN and a printer. 

Assuming that you don ' t need all the 
bells and whistles of a high-level , hard­
ware-based LAN, a basic ZSL is less ex­
pensive and more easily installed and 
maintained. But if you want to connect 
more than four or five users on a simple 
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A SIMPLE ZSL 
SOLUTION 

Laser printer 

D D 
System 1 System 2 

Figure A: Knight chose a basic 
ZeroNet ZSL to connect his two 
computers and laser printer. He 
linked his computers with the cable 
and intelligent serial-port hardware 
adapters included with the system. 

A Many-Sided Solution 
At about the same time, the attorney and 
the financial planner heard the term 
" zero-slot LAN." Independently of 
each other, they began to investigate 
this type of peer-to-peer network to see 
whether it might meet their needs . 
Eventually, both Post and Knight de­
cided that a ZSL was what they were 
looking for. 

Knight connected his two computers 
and laser printer with a simple station­
to-station hookup using telephone cable 
and two intelligent hardware adapters 
that he plugged into his computer's 

peer-to-peer network or take advantage 
of the sophisticated benefits that full 
LANs offer, you 'll have to add some sys­
tem enhancements that run into money 
and increase the complexity of the net­
work. As you add features to a ZSL, the 
price per node rises , and your system 
will soon come close to costing as much 
as a full-featured LAN that would pro­
vide you with more bang for the buck. 

Growing by Leaps and Bounds 
Advancements in peer-to-peer technol­
ogy have kept pace with improvements in 

serial ports (see figure A) . He didn't 
immediately maximize the use of the 
ZeroNet system. But he knew he could 
expand the network (to up to 10 PCs) as 
he added more machines and memory­
hungry peripherals . 

Knight had the network up and run­
ning in about 10 minutes by connecting 
a 25-pin intelligent hardware adapter to 
each of his computers ' serial ports and 
attaching the vendor-supplied cable ' s 
modular plug to the adapter. The laser 
printer was already hooked up to the 
first system's parallel port. He used 
ZeroNet's automatic program to install 
the ZeroNet software. At bootup, the 
software ran a setup program that de­
fined the peripheral that his PC would 
share, as well as how he would access 
the laser printer and how the other com­
puter's remote resources would map to 
his primary system. 

Because Post had more sophisticated 
needs , she purchased a more complex 
ZSL system. She opted for a Software 
Link LANLink 5X network running 
single-user PC-MOS. To give all the 
machines access to the server, she in­
stalled a ParaPort in the server. A Para­
Port is a four-parallel-port card that 
gives the machine a total of seven paral­
lel ports, three of which you can use for 
standard print devices such as a printer 
or plotter. The other four you can use 
for network connections (see figure B). 

Thus , Post obtained an expandable 
hybrid system providing file transfer, 
file-sharing , and program-execution ca­
pabilities as well as extra speed. With 
this scheme, she knew that down the 
road, she could add several new inex-

LAN technology as a whole. Some of the 
current ZSLs now furnish tremendously 
boosted speeds and automatic tape back­
ups of each system machine. Other ZSLs 
provide enhanced graphics capabilities 
(e.g . , the use of sophisticated printer 
fonts and cartridges) and ports to mini­
computers and mainframes. 

Many users can still comfortably meet 
their needs with a basic peer-to-peer 
network that plugs into their computer's 
RS-232C port and transfers data at 
115,000 bps. However, in today ' s infor­
mation-driven world , others think this 



pensive ASCII or unterminal stations, 
each of which would support a serial or 
parallel device . An unterminal is a 
monochrome EGA or VGA monitor 
with a hard-switch AT/XT keyboard. 
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By adding a 386 or 386SX system with a 
math coprocessor, Post 's office could 
produce electronic-publishing output 
and perform graphical analyses of its 
client's portfolios . 

A MORE SOPHISTICATED ZSL SOLUTION 

Modem Com 1 

System 2 
node 

System 3 
node 

System 4 
node 

LPT1 

5X connection 

LPT2 
5X 

LPT1 

5X connection 

ParaPort 
4-port parallel card 

System 1 
(386 or 386SX Com 1 
nondedicated Serial printer 

server) 

LPT1 LPT2 LPT3 

Printer Laser Plotter 

All these devices 
can be shared 
by the nodes. 

Figure B: In this LANLink 5X!PC-MOS hybrid network, System 1 is running 
single-user PC-MOS. To give the nodes access to the server, Post installed a 
ParaPort card (four parallel ports) in the server. This system provides full file 
transfer, file-sharing , and program-execution capabilities. 

rate is too slow. 
One of the most important ZSL im­

provements has come from the expanded 
ability of some peer-to-peer products to 
plug into your machine's parallel port 
and run at 500,000 bps. LANLink 5X, 
for instance, can use either serial or par­
allel ports to connect PCs and periph­
erals . Up to 16 nodes can be networked 
to one server PC, which can be either 
dedicated or nondedicated. Using this 
system, you can choose either serial or 
parallel connections for your PCs and 
peripherals. 

You can connect up to 16 PCs, PS/2s, 
and laptops by using a plug-in parallel 
port device with 3X-Linkl6 . This TSR 
can securely transfer files in the back­
ground at 500,000 bps and provide you 
with an internal E-mail capability. It can 
also connect your devices to other work­
stations or servers on another network 
and , with an optional program, perform 
printer sharing and spooling. 

ZSLs such as 3X can now fill your 
heavy-duty computing needs as well, in­
cluding the ability to access plotters and 
use optical drives to store large graphics 

files. A NetBIOS-compatible version of 
3X supports multiuser software pack­
ages , provides file and record locking, 
and allows you to connect single-floppy 
disk drive workstations. 

There are as many ZSL enhancers 
available today as your finances will 
bear. Among them are system utilities, 
gateways, cards, and adapters that a ZSL 
can use to perform more like a full-fea­
tured LAN . 

For instance, there are Ethernet cards 
that offer diskless remote booting and se­
lectable I/O base addresses as well as 
diagnostic LED displays that let a peer­
to-peer network monitor real-time ca­
bling signals. With these cards , you can 
also increase the number of nodes your 
system can handle and the distances be­
tween nodes . Other ZSL options include 
a variety of protocol converters and 
Ethernet or Token Ring ports , along with 
serial and parallel interfaces that let you 
use peer-to-peer networks as communi­
cations servers. 

You can also obtain some high-level 
operating systems for low-level ZSLs that 
gentrify a network and enable you to run 
a ZSL in a small amount of base mem­
ory. LANtastic ' s NOS (for network op­
erating system) allows you to use pass­
words and audit trails for security 
purposes . Using PC-MOS from The 
Software Link, you can turn a peer-to­
peer network into a multiuser, multitask­
ing hybrid network . 

The term "sub-LAN" was coined and 
trademarked by Pete Peterson to refer to 
a more full-featured ZSL. It means an 
asynchronous , peripheral-sharing box 
with smarter firmware and software. 
You can now take advantage of sub­
LAN s, which inexpensively provide 
fault tolerance by backing up all the PCs' 
hard disks on the network. In addition, 
they provide loosely coupled gateways to 
a mainframe, as well as more architec­
tural flexibility . NetCommander can al­
ready support 3278 emulation and will 
soon be capable of using fax servers. 

In tandem with some of the higher­
level peer-to-peer networks, you can 
now use ISDN to plug into the benefits of 
using both voice and data at the same 
time. With LANLink 5X and PC-MOS 
or an emulation product used with an 
ISDN terminal adapter, for example, you 
can now take advantage of available 
ISDN services on either a DOS terminal 
or a MOS host. 

Under certain circumstances, with this 
combination of a ZSL, a special operat­
ing system, and the enabling ISDN tech­
nology, you can perform file transfers 

continued 
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Table 2: A comparison of the estimated 5-year operating costs of a typical 
sub-LAN and a full-featured LAN. In this example, the sub-LAN would cost 
only about one-sixth as much as a LAN. The figures are per port and do not 
include automatic backup. (Information is courtesy of Digital Products, Inc.) 

Expense 

Hardware and software 
5·year network support 
5·year maintenance 

Total 

without sacrificing voice capabilities . In 
addition , without che use of cabling, you 
can rapidly bring up a database over an 
ISDN switch, share screens with other 
users , share peripherals over long dis­
tances (either local or wide area), and 
even carry on a teleconference. 

Yes, No, and Maybe 
With increased speeds gained from plug­
ging peer-to-peer networks into a com­
puter ' s parallel ports , ZSLs became 
more viable alternatives to hardware-

Sub-LAN LAN 

$350 $1400 
500 5000 
175 700 

$1025 $7100 

based LANs. But because serial-based 
ZSLs are easier to install and use, paral­
lel-based peer-to-peer networks have not 
caught on in as rapid or as serious a fash­
ion as industry leaders thought they 
might. 

Some users are now going to another 
relatively new networking scheme called 
the wireless LAN (see "On the Radio" 
on page 224A) . Because this alternative 
cutting-edge technology is gaining in 
popularity , ZSL developers may decide 
to create more sophisticated peer-to-peer 

networks . They may come out with ZSLs 
that can combine the use of either the 
parallel or the serial port and an inexpen­
sive hardware card to provide benefits 
similar to those currently derived from 
high-end LANs. 

Is there currently a place for ZSLs? 
Well , yes , no , and maybe. The best 
answer is yes , because of the new en­
hancements to this type of peer-to-peer 
LAN . Most people agree that , for some 
applications and for some types of instal­
lations , there is a niche for ZSLs , and 
there probably will be for some time to 
come. 

It is possible-even likely-that ZSLs 
will evolve into a more hardware-like 
product. This type of hybrid network 
would provide advanced features and 
benefits-priced higher than today 's, yet 
lower than full-featured LANs-and re­
quire far less support. If that scenario 
evolves , would this type of peer-to-peer 
network still qualify as a true ZSL? 
Probably not. • 

Janet J. Barron is a BYTE technical edi­
tor. She can be contacted on BIX as 
"neural." 
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the industry. 
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On the Radio 
Wireless LANs give new meaning 

to the term ''ether'' net 

F 
or all its high-tech 
glitter, the most im-
portant parts of a 
LAN are the wires 

that tie it together. Choosing 
the right cabling is fraught 
with uncertainty, and install­
ing it can be very expensive 
and disruptive to an opera­
tion. Eliminating the need for 
expensive cabling is the main 
attraction of wireless LANs. 

Wireless LANs provide a 
flexible alternative to tradi­
tional, cable-bound networks . 
They let you move network 
nodes, instead of having to 
hard-wire your configuration 
when you install the cabling. 
They also provide networking 
where cable installation is too 
expensive or impractical. Fi­
nally, they provide portable 
nodes for your network, let­
ting you bring the power of 
the network to bear where it is 
needed. 

While wireless LANs share many fea­
tures with standard networks, they take 
many different approaches to the ques­
tions of node addressing and network se­
curity. The differences reflect the wire­
less nature of their communications. 

Keeping in Step 
As on standard LANs, all computers on 
a wireless network must follow the same 

ILLUSTRATION: MAClEK ALBRECHT © 1990 

Sorin Davidovici 

/ 

protocol for sending and receiving data. 
Over the years , various manufacturers 
have developed and used several proto­
cols. Although computers with different 
protocols normally can't communicate, 
all protocols implement similar func­
tions to achieve the ultimate goal: accu­
rate transfer of data between computers. 

Major computer manufacturers often 
have their own proprietary data transfer 

protocols . While they work 
well , they do not allow you to 
easily mix and match com­
puters from different manu­
facturers. To remedy this , a 
set of " open" protocols is 
emerging that, by being in the 
public domain, will be avail­
able to all manufacturers and 
will enable all computers to 
communicate . The Interna­
tional Standards Organization 
has developed a model for 
these protocols. 

Model Building 
The Open Systems Intercon­
nection (OSI ) Model de­
scribes a computer communi­
cations protocol in terms of 
seven layers that provide the 
major communications func­
tions (see figure 1). Each of 
the layers takes data from the 
lower layer , adds value to it , 
and then passes it to the next 
higher layer. Wireless LANs 

are concerned only with the layers that 
govern channel access and raw data 
transfer. 

The Physical layer of the OSI model 
addresses the physical transmission of 
raw data over the communications link. 
The protocol associated with the Physical 
layer specifies signal voltages , signaling 
rates , and other physical quantities to 

continued 
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THE OSI MODEL 

Application layer 

Presentation layer 

Session layer 

Transport layer 

Network layer 

Data-link layer 

Physical layer 

Figure 1: The OSI Model consists of 
seven protocol layers that allow 
dissimilar computers and applications to 
communicate and share data. Wireless 
LANs concern themselves with the 
Physical and Data-link layers of the 
model, which describe the physical 
nature of the connection between two 
machines and an error-free method of 
data transmission over that connection. 

ensure that, if you send a 1, all com­
puters connected to the network receive a 
l and not a 0. The Physical layer is the 
domain of electrical engineers . 

The Data-link layer takes a physical 
connection capable of transmitting raw 
data and transforms it into a link capable 
of error-free data transfer. At the sender, 
this layer breaks messages up into data 
frames (typically a few hundred bytes 
each) . At the receiver , it processes the 
incoming frames , acknowledges the 
frames received correctly , and causes 
those received in error to be re-sent. The 
Data-link layer attaches special bits to 
the raw data that mark the beginning and 
end of each frame and enable the receiver 
to recognize the presence of any channel­
induced errors in the received frame . 

Gaining Access 
Point-to-point communications-such as 
those between a terminal and a com­
puter-are easily handled by the proto­
cols associated with the Physical and 
Data-link layers . Communications that 
involve more than two entities sharing 
the channel , however, are more complex. 

For example, consider an office net­
work where several computers share a 
channel (called a broadcast channel) that 
they all can access simultaneously. To 
understand the difficulties associated 
with broadcast channels, think of a sim-
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pie telephone conversation as opposed to 
a conference call. In a two-party tele­
phone conversation, it is usually easy to 
determine when you should speak and 
when you shouldn 't and, thus , to have an 
orderly exchange. Contrast this to a con­
ference call where , when one person fin­
ishes speaking, several people break in 
at the same time. In this case , access to 
the medium requires a more sophisti­
cated protocol. In data communications, 
the IEEE's 802 .x family of protocols is 
designed to do just that . The most popu­
lar is Ethernet , described in the IEEE 
802 . 3 protocol. 

The unique features of wireless net­
works are concerned with the channel­
access and data transfer functions of the 
OSI model. Basic to wireless communi­
cations is the Physical-layer implementa­
tion , which allows wireless transfer of 
data over a broadcast channel. Two 
major new technologies exist that per­
form this function : spread-spectrum and 
photonic communications. 

Across the Spectrum 
In 1985 , the Federal Communications 
Commission (FCC) , which governs the 
allocation of spectrum (i.e. , frequency 
bands) in the U.S. , allocated several fre­
quency bands to communications sys­
tems that use a new form of modulation 
called spread-spectrum (SS) modulation . 
Its assigned frequency bands are 902 
MHz to 932 MHz, 2400 MHz to 2483 
MHz, and 5725 MHz to 5850 MHz . 

Although SS modulation is new to 
commercial communications systems, it 
has been used in military communica­
tions systems for several decades . Simple 
forms of SS modulation are very similar 
to the AM and FM systems used in com­
mercial broadcasts . 

Piggyback Data 
All wireless communications systems, 
whether they transmit analog or digital 
data, superimpose the data on an auxil­
iary signal called a carrier. This carrier 
enables the receiver to separate the de­
sired signal from many active signals 
and limits mutual interference. The am­
plitude, phase, or frequency of a carrier 
signal is modulated (modified) accord­
ing to the information to be sent. The re­
ceiver detects these changes and recovers 
the original information. If the carrier 
signals are appropriately spaced in fre­
quency , the modulated AM or FM sig­
nals will not overlap. Thus , even though 
the input signals share the same frequen­
cy band, the modulated signals are sepa­
rated in frequency. The frequency sepa­
ration makes it possible to extract the 

signal of interest from a multitude of sig­
nals active at the same time . 

A carrier signal is simply a sine-wave 
signal. Receivers select specific signals 
by using a filter tuned to the appropriate 
frequency. All other signals, which are 
simply interference , are eliminated . 
Once the signal is snatched out of the 
ether, the receiver extracts the informa­
tion contained in it in a process called de­
modulation . If the signal in question 
originates at a commercial FM station, it 
most likely carries music and speech that 
are amplified and played through the 
speakers after being demodulated . In 
data communications, the data is extract­
ed by the Physical layer and passed on to 
the Data-link layer. 

Spectral Gains 
In addition to extensive use in commer­
cial radio broadcasts , AM and FM have 
found applications in data transmission 
modems . Figure 2 illustrates AM and 
FM signals modulated by a 11010 data 
pattern. Note that both systems trans­
form data represented by Os and ls into 
ls and - ls , which are better suited for 
transmission. 

Simple SS modulation is a slightly 
more complex form of AM and FM. In 
addition to the carrier, it uses a second 
auxiliary signal in the modulation pro­
cess . This signal is a user- or network­
specific digital code with a much higher 
transfer rate than the data (i.e. , the dura­
tion of an auxiliary-code bit is much 
shorter than the duration of a data bit) . 

SS modulation techniques are charac­
terized by the use of a spreading code as 
an auxiliary signal. The most popular 
techniques are direct-sequence (DS) and 
frequency-hopping (FH) spread spec­
trum. Simple forms of DS-SS modula­
tion are very similar to AM , while sim­
ple forms ofFH-SS resemble FM. 

Both DS-SS and FH-SS systems multi­
ply the data and the auxiliary code to­
gether and then modulate the carrier by 
the resulting signal. An important attri­
bute of SS systems is the processing gain. 
The processing gain is simply the num­
ber of spreading-code bits (commonly 
called chips) that fit in a data bit. Figure 
3a shows an SS system with a processing 
gain of 4. It takes the data pattern 11010 
and multiplies it by a spreading code (in 
this case, 1011 0010 1011 1001 0100) 
that contains four times as many bits as 
the data signal , resulting in a signal with 
a higher rate than the incoming data . 

Because the spectral requirements of a 
digital signal (i .e., the required band­
width) and the signal rate are directly 
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TRANSMITTING DATA VIA RADIO 

Data input 
-- Logic level 1 

-- Logic level O 

+1 I Voltage 

(a) 

-1 

-- - I ... '~ ~_,_-
~ _;--_ ,; 

Vmax 
(b) Time 

-Vmax AM signal output 

Vmax 

(c) Time 

-Vmax 
FM signal output 

Figure 2: (a) Transmitting digital data using AM and FM communications requires 
that you first transform binary Os and 1 s into a form that analog systems can use 
more easily. (b) For AM transmission, you represent the data by modifying the 
voltage of the carrier signal. (c) In FM transmissions, you represent data through 
changes in frequency. 

_-,. 

SPREAD-SPECTRUM DATA TRANSMISSION 

(b) Data 
output 

-
-

Data input ~ ~"" 

Spreading signals 

Recovered signal 

Data output 

Figure 3: (a) To encode data in a direct-sequence spread-spectrum system, you 
convert the input data to a usable form , multiply this by the spreading code, and send 
the results to the AM transmitter. (b) To decode the signal, you multiply it by the 
spreading code and convert the results into binary Os and 1 s. 
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proportional, the modulated signal re­
quires four times the bandwidth of the 
original data . The term "spread-spec­
trum" is derived from the increase in 
signal bandwidth indicative of the pro­
cessing gain. Practical systems use a pro­
cessing gain of 10 to 1000 or higher, de­
pending on the application. 

Figure 3b shows how a system demod­
ulates the combined data and spreading 
signal. The receiver knows the spreading 
code and multiplies it by the input signal 
to recover the original data. 

Keep Out 
To recover transmitted data, you have to 
know the spreading code that is used at 
the transmitter. The code also prevents 
others from eavesdropping on your com­
munications . Although a processing gain 
of 4 is useful in illustrating an example, 
it is not very useful for ensuring data pri­
vacy. A would-be eavesdropper could 
simply use all possible combinations of 4 
chips per bit (i .e. , 16 combinations) and 
decode the original data . However, even 
a modest increase in processing gain to 
16 increases the number of possible 
spreading patterns per bit to over 64,000; 
the eavesdropper would have a much 
more difficult task in decoding the data. 
A processing gain of 1000 makes eaves­
dropping virtually impossible. 

The same mechanism that makes un­
authorized reception of a DS-SS signal so 
difficult makes the simultaneous opera­
tion of SS systems possible. In AM or 
FM systems, you differentiate signals 
based on their carrier frequency. In SS 
systems, you differentiate among signals 
by their spreading code; the carrier fre­
quency of all signals is the same. Differ­
ent spreading codes let many computers 
share a common channel. This channel­
access method is called code-division 
multiple access. With CDMA , all users 
have the same carrier frequency. What 
separates the many simultaneous signals 
at the receiver is the specific spreading 
code assigned to each one. 

Consider, for example, the situation 
depicted in figure 4. Multiple signals are 
present simultaneously at the receiver, 
and all signals share the same carrier fre­
quency. But unique to each signal is its 
spreading code. The receiver has the 
same spreading code as the signal in­
tended for it. By multiplying the in­
tended signal by the replica of the spread­
ing code stored at the receiver, you 
produce a steady high level from the de­
correlator. The other signals present at 
the receiver's input have a different 
spreading code. Their output appears as 

continued 
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YOUR BENEF1TS: You get 4 books for $2 .95 plus shipping and handling when 
you join. You keep on saving with discounts of up to 50% off as a member. 

YOUR PROFESSIONAL BOOKSTORE BY MAIL: Every 3-4 weeks. 
you will receive the Computer Professionals ' Book Society News describing the Main 
Selection and Alternates, as well as bonus offers and special sales, with scores of 
titles to choose from . 

AUTOMATIC ORDER: If you want the Main Selection, do nothing and it will 
be sent to you automatically. If you prefer another selection, or no selection at all. 
simply indicate your choice on the reply form provided. You will always have at 
least 10 days to decide. As a member, you agree to purchase at least 3 books within 
the next 2 years and may resign at any time thereafter. 

BONUS BOOKS: Starting immediately , you will be eligible for our Bonus Book 
Plan, with savings of up to 80 % off publishers' prices. 

IRONCLAD NO-RISK GUARANTEE: If not satisfied with your books, 
return them within lO days without obligation! 

EXCEPTIONAL QUALITY: All books are quality publishers' editions espe­
cially selected by our Editorial Board. (Publishers' Prices Shown) 

All books are hardcover unless number is followed by a " P" for paperback. © 1990 Computer Professionals' Book Society, Blue Ridge Summit, PA 17294-0870 BYP690 
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CDMA: THE WHEAT FROM THE CHAFF 

Output = Desired output 
OS-SS 

Input= Intended signal 

+ other signal #1 , 

+ other signal #2, 

+ other signal # n. 

~ 

receiver ( + other signal #1 

Will appear ~ 
as noise +other signal #2 

_Jl_r~ 

+other signals 

Figure 4: The code-division multiple-access method of data recovery separates 
overlapping signals on the same carrier frequency. Spread-spectrum systems use the 
spreading code for this purpose. This ensures that only one signal produces valid 
data. Other signals produce noise when decoded at the receiver. 

noise . Provided that not too many of 
these signals are present, the receiver 
will be able to correctly recover its in­
tended data . 

FH-SS systems are very similar to FM 
systems. In FH-SS systems, the spread­
ing code is used to change the nominal 
frequency of the carrier from time to 
time. The "hopping rate" refers to the 
number of times per second the carrier 
frequency changes . 

In an FH-SS system, the data changes 
the frequency of the carrier by a fixed 
amount above or below its nominal fre­
quency depending on its polarity. Many 
FH-SS systems can coexist because the 
nominal carrier frequencies are contin­
ually changing. For as long as any two or 
more signals do not take the same nomi­
nal carrier frequency at the same time, 
they will not interfere with each other. If 
the system is properly designed, this 
kind of interference will occur very in­
frequently . As the number of active sys­
tems increases beyond a threshold, the 
mutual interference becomes more fre­
quent, and eventually the system be­
comes unusable. 

Networking with Light 
You can transmit information using even 
higher frequencies than those used by the 
SS systems. One example of this is an in­
frared TV remote controller. The same 
principle can be used to send information 
from any transmitter to any receiver, not 
just from a remote control unit to a TV . 
Systems that send and receive informa­
tion using light are called photonic . 

Just as a cable connects all the com­
puters in a conventional LAN, a photonic 
system must provide unobstructed access 
to a common reflecting surface (such as a 
ceiling) . This surface provides a broad­
cast medium that all transmitters and re­
ceivers can access simultaneously. Inter-
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ference in such a system comes from 
other photonic sources, such as sunlight. 

Thus , as with SS systems, the Data­
link layer of a photonic system must en­
sure that the data is received correctly. 
Because the interference encountered by 
photonic systems is different from inter­
ference in SS systems, the error-detec­
tion and -correction mechanisms are also 
different. 

Differences in the technologies em­
ployed in SS and photonic devices carry 
over into their areas of application . SS 
technology is simple radio communica­
tions . It has the ability to penetrate obsta­
cles , such as walls and closed doors , and 
it links computers even if they are lo­
cated in different (but not too distant) 
rooms. Photonic devices need a line of 
sight; they operate best in large, wide­
open areas where they have an unob­
structed line of sight to a common reflec­
tive surface. 

LAN Choices 
In an office environment, the important 
question is not whether you need a net­
work, but what kind of network services 
you need. The simplest network function 
is sharing expensive peripherals. You 
don't need a full-fledged network for 
this . Cheaper alternatives, such as pe­
ripheral-sharing devices capable of con­
necting from two to eight users, are all 
you require. The cost associated with 
these devices generally varies between 
$50 and $100 per node, and they are ca­
pable of transferring data at speeds as 
high as 9600 bps . Whether the periph­
eral-sharing devices are the manually 
operated variety or the more expensive 
automatic ones , they still need to have 
wires attached to the computers and the 
peripheral devices. 

Take a basic peripheral-sharing device 
and add more electronics and some mem-

ory-resident communications programs, 
and you enter the domain of data switch­
es. These offer all the advantages of the 
peripheral sharers plus the ability to ex­
change data. You can use them to imple­
ment E-mail and file exchange. The 
maximum number of ports available in­
creases to as many as 48 or even 64, and 
the data transmission speed is usually 
19 ,200 bps or higher. At $100 to $250 
per node, data switches are more expen­
sive than simple peripheral sharers, but 
they still require that you cable all the de­
vices together . 

If, on top of all the above services , you 
need to share applications software, your 
only solution is to install a true LAN . 

Where do wireless LANs fit in this 
scheme of things? Most wireless LANs 
consist of devices that implement the 
Physical and Data-link layers and use a 
memory-resident program to provide ac­
cess to the functions of the wireless de­
vice . The memory-resident program 
serves as a substitute for (and imple­
ments a subset of) the functions normal­
ly implemented in the upper layers of the 
OSI model. 

In the Field 
You can buy wireless networking prod­
ucts from a number of companies. The 
cost and sophistication of these products 
vary widely. Undoubtedly , two of the 
most sophisticated (and expensive) sys­
tems are the Agilis system and the AR­
LAN system. 

The Agilis system, available from Agi­
lis Corp. (Mountain View, CA) , consists 
of a small, portable computer you can 
configure using different modules. The 
wireless communications module uses an 
SS technique and operates in the 902-
MHz to 928-MHz band. The Agilis sys­
tem's link sustains a data transfer rate of 
230,400 bps. The price of the system var­
ies from $2000 to $20,000, depending on 
the configuration. Note, however, that 
the wireless data communications system 
can currently be used only with the Agi­
lis computer; it cannot be removed and 
used with other computer systems. 

The ARLAN system from Telesys­
tems SLW (Don Mills , Ontario, Canada) 
does not include a computer. It is solely a 
communications system designed to be 
used with your computer. It consists of a 
network controller unit that communi­
cates with several network units and is 
priced at about $1200 per node. 

At the other end of the spectrum, you 
find LAWN (for local-area wireless net­
work) , which, at $500 per node , is one of 
the least expensive ways to implement an 

continued 



1. The world is flat. 
2. If humans were meant to fly, 

they'd have wings. 
3. All 3780 software is alike. 

The fact is, 
there's one 3780 PC-to-mainframe solution that stands apart 

It's 3780Plus, from CLEO 
Communications. 

Our 3780Plus software is 
the leading 2780/3780 PC-to· 
mainframe connectivity solution 
for EDI, IRS electronic filing, and 
other data transfer applications. 

Supports MS-DOS, VMS, and 
UNIXIXFMX operating systems. 

Users prefer 3780Plus for 
one simple reason: It works. With 
over 35,000 worldwide installa· 
tions, it's guaranteed to connect 
to any major network. 

With 3 780Plus, you get 
AVAILABLE WORLDWIDE' 

complete IBM 2780/3780 termi· 
nal emulation for IBM PCs, PS/2s, 
and compatibles. It also works 
with VAX, HP9000, NCR Towers, 
and lap-top systems, among 
others. It supports MS-DOS, VMS, 
and most leading UNIX 
operating systems. 

Users find 3780Plus 
easy to install and use. 
In one fully integrated 
package, it provides 
forms control, 
auto dial/auto 
answer, 
attended or 
unattended 

In Europe, Call Sinrec Peripherals Ltd. in Slough, England 
at 0753-811888 (FAX: 0 753-811666). 

operation, and a communications 
line monitor. You also get our 
Scripting Command Language 
(SCL) and Application Program 
Interface (AP!). 

We offer 3780Plus on 
high-speed modem boards, 
high-performance co-processor 

boards, and economical 
synchronous interface 

boards, as well as 

Works with V.4X HP<JOOO. and other 
midrange systems. as well as PCs and PS/ls. 

To learn the facts - just the 
facts - about our unique, proven 
3780Plus solutions, call us today 
at 1·800·233·2536. Or write to us 
at 3796 Plaza Drive, Ann Arbor, 
Michigan 48108. FAX: 313/662-1965. 

our intelligent ~ 
SYNCcable, which CLEO - ® 

links to your 
host through 
your PC's CLEO Communications 

serial port. A Division of Inter/ ace Systems, Inc. 

See us at COMDEX/Spring '90, Atlanta! 



SS network. Manufactured by O'Neill 
Communications (Princeton, NJ), it is 
about the size of a modem and connects 
to the serial port of the PC. LAWN 
comes with a floppy disk containing the 
memory-resident access program. 

LAWN consists of an SS radio operat­
ing in the 902-MHz to 932-MHz band, 
and a microprocessor and a proprietary 
application-specific IC that implement 
all the functions of the wireless network 
without making any processing demands 

STATE OF THE ART 

ON THE RADIO 

on the host PC. The effective data trans­
fer rate is 19 ,200 bps. LAWN operates in 
one of four channels, A through D. If one 
network gets too crowded (i.e., has more 
than about 20 users), you can put up to 
three more networks on the remaining 
channels. All four networks can then si­
multaneously operate at 19,200 bps . 

LAWN ensures data security by let­
ting you choose one code from a possible 
65,536 . You can change this code as 
often as you like. You identify the net-

BY HAND. OR BY NOON. 

Now. even complex flowcharts that 
once took days to perfect can be presentation­
perfect-in no time! 

Quick to master and a snap to use. 
Patton & Patton's flowcharting software is the 
standard of both large and small businesses 
around the world-and is available through 
all major software dealers. 

See your dealer today! Or, for a 
"live:· interactive demo disk, call: 
800-525-0082, ext. BY22. 
International: 408-778-6557. ext. BY22. 

PATI'ON & PATI'ON 
Software Corporat i on 

Excellence in charting the (low of ideas! 

Works on IBM & 100% compatible PC's. supports CGA/EGA/VGA and over 150 dot matrix and laser printers. 
with multiple print densities and 10 font sizes . Creates multi-page charts, portrait or landscape, on 
most standard paper sizes. Mouse or keyboard controlled. 

IBM is a registered trademark of International Business Machines Corporation. 
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work nodes by name. The hardware 
stores your settings in battery-backed 
memory. Therefore , recovery from a 
power outage is automatic; you don 't 
have to reprogram the network . 

LAWN Operations 
Setting up and using the network is sim­
ply a matter of activating the memory­
resident program. You enter commands 
(except for setting operational param­
eters such as channel number , security 
code, and node name) using menus . You 
can send mail , transfer files , and route 
printer jobs to the shared printer . 

LAWN uses AX .25 as its link-access 
protocol. AX.25 is a version of the X.25 
packet data communications protocol 
modified for amateur radio operation . It 
uses some interesting features that solve 
problems specific to data transmission in 
wireless (radio) environments. It allows 
you to relay transmissions through sev­
eral nodes , which extends the range of 
the system. Without using the relay func­
tion , the transmission range is about 100 
to 200 feet in an indoor environment. 

In normal operation, LAWN automati­
cally establishes a link, transfers the user 
data , and then relinquishes the link . 
Transfer operations take place in the 
background and are invisible to the user . 
However , LAWN does have the ability to 
manually establish and maintain a link. 
This is useful when you access a modem 
via the network. You should take care to 
relinquish the link at the end of the ses­
sion. Otherwise, the device will be inac­
cessible to others . 

Growing Up 
Advanced wireless technology has come 
of age. The first generation of wireless 
networks is already at work in small of­
fices . The results are encouraging; the 
low traffic volume in a small office lets 
you add printer sharing and E-mail 
without the inconvenience of cabling. 

In the future , larger wireless, multi­
ple-office networks will need increased 
range , requiring either a major transmit­
ter power-level increase (unlikely to be 
permitted by the FCC) or a more sophis­
ticated system design . Thus , you can ex­
pect future systems to be grouped into 
two categories: expensive, fast, wide­
area systems; and low-cost, slower , me­
dium-coverage-area systems. In either 
case, you get the benefits of a flexible, 
wireless system. • 

Sorin Davidovici holds a Ph.D. in elec­
trical engineering and is currently work­
ing with the U.S. Army. He can be 
reached on BIX c/o "editors." 



DSC NEXOS 386 LAN BEATS NETWARE! 
NEXOS is the clear winner! 

NEXOS 386 beat _ -etWare® in oper­
ating system benchmark tests per­
formed a nd guara nteed b y the 
Lanquest Group, an independent test 
lab for the LAN industry. The results 
reveal the truth about NEXOS' supe­
rior performance over Net\Xlare. In 
fact, NEXOS proves to be as much as 
SIX TIMES FASTER THAN NetWare. 

Fast! 
In real-world , user traffi c envi­

ronments on industry standard hard­
ware using well accepted, multi-user 
applica tions for database , spread­
sheet and word processing, NEXOS 
beat N etWare in performance 
with an advantage of as much as 
637%. You'll work faster and expand 
your LAN with confidence when you 
choose DSC NEXOS 386. 

MS-WORD MULTI-USER STRESS TEST 

Smaller is better! 
1000---------~ 
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600 - -
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12 

WORKSTAT IONS 

NEXOS' fast, reliable a11d co11siste 11t p e 1fo1·-
111a11ce is clem·/y sbow11 11si11g a Compaq 386/ 25 
serve1· a11d 12 IBM PS/ 2 workstatio11s 1·111111i11g 
tbe La11q11est Group's MS-Word be11cb111m·k. 

Secure! 
It's important to protect fast mov­

ing data from corruption. NEXOS 
features a complete da ta integrity 
and protection system so powerful 
that your data is protected even if 
yo ur power fails -without the 
expense of a mirrored system or 
UPS. NEXOS always writes complet­
ed transactions to disk. If hardware 
problems occur during a transac­
tion- your data w ill remain intact. 
Just restart the transaction with the 
original- unchanged data. NEXOS is 
p repared with a continuous audit 
trail of entries and updates recorded 
in real-time by NEXOS' tape transac-

f\e£\va re® is a registered !t:J.denurk of l'\o,·ell. Inc. 

tio n logging to the se rver 's ta pe 
drive. With NEXOS your critical data 
is safe! 

Flexible! 
NEXOS gives you the flexibility, 

power and connectivity of 100% IXJS 
and NETBIOS application compati­
bility. Run all the applications your 
users demand and h ave access to 
UNIX, SNA hosts and the public net­
work. 

With all this power it's likely you'll 
want to put lo ts of da ta on- line. 
NEXOS' large-drive support pro­
vides access to vi1tually unlimited disk 
storage. 

The unique disk handler makes 
multiple hard drives appear as one, 
providing contigu­
ous fil e space 
across mu lt ip le 
drives. 

Easy! 
NEXOS ' power has been har­

nessed w ith an easy to use menu 
system that will have the system's 
administrator and users up and run­
ning in minutes. Simpl e instru c­
tions, fami liar, DOS-like commands 
and DSC technical suppo rt means 
your NEXOS LAN system will work -
fo r you - for the users - and fo r 
your company. 

EXOS 386 is ano ther qu al ity 
networking product from DSC , a 
$340 million leader in advanced 
communications. From your desk­
top to arou nd the world. DSC is 
de livering the quality networking 
solutions you demand 1 

To learn more 
about NEXOS or 
to become an 
authorized DSC 
dealer call now. 
Be sure to ask for 
a FREE copy of 
the full series of 
benchmark 
results! 

1-800-BUY-NEXOS 
1-800-289-6396 

Fax: 408-954-5158 

Connecting to 
your exis ting 
workstations is a 
breeze. NEXOS 
supports more 
than 30 worksta­
tion interface 
cards for PC, XT, 
AT a nd PS/ 2 
worksta tions and 
you r cho ice of 

The DSC NEXOS 386 LAN Operating System 

topologies: Ethernet, ARCnet and 
Token Ring support is standard 
with every NEXOS IAN! 
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+ Smallest full power 386"' system ever 
+ 386/ 20 Microprocessor 
+ No larger than a typewriter 
+ 2MbRam 
+ 40Mb Hard Drive 
+ 1.2 and 1.44 Floppy Drives 
+ NEC VGA Color Monitor 
+ 16 Bit VGA 
+ OmniKeyn'/PLUS Keyboard 
+ MS-DOS 4.01/ GW BASIC 
+ THE NEW Microsoft® WINDOWS™ 
+ PLUS a genuine Microsoft Mouse! 

All this for an incredible: 

$28990(} Delivered to your 
Home or Office 

More Storage! More Performance! 
Upgrade to our new super fast Super Maxtor™ 200Mb Hard Drive 
with 15ms Access. 

ADD ONLY $69900 

You want maximum performance and value in a 
space-saving desktop case. You get it in a orthgate 
Slimline 320. It packs all the power of a full-size 386 into a 
performance package only 4.25" high and 16.5" square. 
And, at just 23 pounds, you can move it with ease. 

PC Magazine said: "(Slimline) doesn't take up a lot of 
room. .. but it delivers plenty of computer for a price you 
might expect to pay for a 286 system." 

The heart of the system is a new Torthgate 
proprietary motherboard with built-in hard and floppy 
disk controllers, 2 serial and 1 parallel port and 16-bit VGA 
video. Smaller than a sheet of legal paper. It gives you a host 
of features that are add-ons in others' systems. Even our 
clock/ calendar method is guaranteed for 5 years without 
using old-fashioned batteries. And with five expansion 
slots, you have plenty of room for all your peripherals. 

Use it at ofB.ce or home. Run the latest multi-tasking 
applications under Microsoft Windows"' or Northgate's 
OS/2<!t:runch numbers on the biggest spread sheets. Sort, 
search and select data in your databases at the blink of an 
eye. And if you're looking for high performance terminals 
in a network environment, Slimline 320 is an 
ideal solution. 



Wti~it~;;f~; good, this cheap, why buy less?"* 
: ·•;>c:\;:~Si4\f;'.1ii:i \. < :::o:+:D'<t'> ·:. .,..:< .\ ••. . : .,, "'"<·. ..,.,~ • . . . ·. . December 26, 1989 

And remember ... your Northgate Slimline 320 is 
backed by expert technical support any time you need it. 
Call toll-free, 7 days a week, 24 hours a day. On-site 
deskside service is available 5 days a week (to most 
locations). 

SYSTEM FEATURES 
• Intel 80386-20MHz 

microprocessor 

• 2Mb of RAM: expandable to 8Mb 
on motherboard 

• 40Mb hard drive with buil t in 
cache 

• 3.5 11 l.44Mb and 5.25" l.2Mb 
Floppy Disks (reads, wri tes and 
formats low density diskettes) 

• Page mode memory system 

• Integrated high performance 16-bit 
VGA color controller with 256K 
video RAM supporting 800x600 
resolution 

• Integrated high performance 
floppy and hard disk con­
troller on the motherboard 

.... ~ • !iii - - - - - ... - I 

• l parallel and 2 serial ports [~~~!~~~~!!!!!~~~~~ 
• 5 expansion slots (3 full-size 

16-bit 1/0 boards: 2 half­
length 8-bit) 

• 14 11 NEC 2A VGA Color Monitor 
• Exclusive Omni Key/ PLUS 

Keyboard 
• MS-DOS 4.01 and GW Basic 

Software Installed 

• FCC Class B Certified 

TEST A SLIMLINE 320 
AT NO RISK 

FOR30DAYS 

*PC Magazine December 26, 1989 m~ewed the Northgate MicroStation 386/ 20. 
This system has been upgraded and is now named the "Slimline 320." 

D 

Of cour.se, SlimLine 320 comes with a 1-year limited 
warranty on parts and labor; 5-years on the OmniKey 
keyboard. If a part fails, we'll ship a replacement to you 
overnight at our expense before you return your part. 

Test a SlimLine 320 at no risk for 30 days. If you are not 
100% satisfied, return it for a full refund. No questions 
asked. To place your order, call sales toll-free 24 hours 
everyday. Be sure to ask about custom configurations, 
leasing and financing options. 

FINANONG: Use the Nonhgate Big 'N' revolving credit card. We have millions in 
financing available. We accept Visa or MasterCard, too. Lease it with Nonhgate, up 
to five-year terms available. 

CAll TOLL FREE 
24 HOURS EVERYDAY 

800-548-1993 
NORTHGATE 

COMPUTER 
SYSTEMS 

PO. Box 41000 Minneapolis, Minnesota 55441 

?nets 1:id spc-=ifianons sub JC ct to change "-1thout nonce :\o~th g;ite rm I"\.· ts the nght to subsnnm componmtS of tq-~I o~ grt1m q\!l.hC)' or 
pcrforriunct Al11:.cmssub.1':::1 co1n1llbUity 
©Copynght Northptt Computtr Srs:er..s. lnc.. 1990 All Righ:s Ruer.,.ed 
Nonhgatt. OmruKty and the Sorthptt Big 'N' logo art tradtIT'.1rk$ ofSorthp:t Compu:er Sys:.crru. lnc All dtcr product and bnnd r.1mcs 
uc ;radc!T'..irks of dttir rupccO,·c co::;pi:uu. M!crosoil ar.d Windows arc rcgmcrcd tradc!?'..irlu oi M1crosoft Corpo:-1con ··356 .. and 
"i386" arc registered tndtm1rlu of!n:d Corpomion 
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System Architect is perfect for the begin­
ning CASE user, yet has the power and 
flexibility to meet the needs of the most 
experienced users ancl 
largest applications. 

Yet System Architect is more than just powerful. It's 
easy to use. Microsoft Windows-based and graphics 
oriented, System Architect lets you get up and run­
ning right away. And if you get lost, you can call on a 

Automated 
documenta­
tion facility 

RELEASE2.0 
SQL-like 
custom 
reporting 

System Architect has the Windows- l!!\!!!!ll!!!!~l!l!!J!!!!!ll!lf!!~! Network 
power and flexibility you based ~ - - -·::_.: ~·;· · _ . . version 
need from a CASE prod- Multiple ~ --- - r ; available 

context-sensitive help facility 
as well as a novice mode. 

"We found System Architect 
to be extremely easy to use." 
ISi Systems, CASE Trends, 
Nov/Dec '89 uct. It works with today's methodologies ...1.1 Matrix 

most popular methodolo- "'.::_'"' • ..:_ :-'' ::: 7~ reporting At $1,395, System Architect is 
User-defined ...._.. _,-_-:.;f =--;_~·~-!!!!!!~=== 

gies, including DeMarco/ attributes ,--":
1 

·-- ~LE!: A
1 

uto
1
. quite affordable. It runs on 

Y d G S ......... - , eve mg lm PC d our on, ane & arson, Requirements - _i__, ---,_ a ost any , an it won't 
Ward & Mellor (real-time), traceability i --~ --L::_, I run away with your budget. 

-· ·- ·-- ~ Integrated 
entity relation diagrams, Rules & lliiiiiii•••miliiiiiill data "Th' k d · · h b 
d d balancing dictionary m pro uctiv1ty as to e 

ecomposition iagrams, Import / export $l ,395 pricey? Think again. This 
object oriented design capability product is truly a price per-
(optional), state transition formance leader" System Builder, Oct/Nov '89 
diagrams, and flow charts. It supports an integrated 
data dictionary/ encyclopedia, and allows multi-user If you're looking for a CASE product with power, 
support both with and without a network. What's ease of use, and affordability, look to System Archi-

more, System Architect's open architecture lets you tSecyt. ISt'staecomArncept whCoshe tiimteehaCs ctom~e~~ A™ 
easily import and export data to other products. a\\~\. 
"We're surprised with its flexibility and much >"'~ 
taken with the idea of being able to link different Popkin Software & Systems Incorporated 

11 Park Place, 19th Floor, NY, NY 10007 kinds of diagrams, in effect moving between , ... 
analysis and design and back again ... "Cutter Infor- TO ORDER, CALL (212) 571-3434 '""·';: 

Fax: (212) 571-3436 
mation's CASE Strategies, July '89 

Supporting IBM's AD/Cycle 
MICROSOFT 

WINIXM'S. --~ \bsi:inlO~Pto.h'l 

System Architect logo is a trademark of Popkin Software & Systems Incorporated. IBM is a registered trademark of IBM Corp. Microsoft is a registered trademark of Microsoft Corp. 
Pnce shown valid oruy for USA & Canada. All prices and specifications are subject to change without notice at the sole discretion of the company. Product delivery is subject to availability. 
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STATE OF THE ART 

NETWORKING 

Need More Fiber? 
It can transmit more data than copper, 

and it's more secure 

W 
hen a company 
talks about 
getting more 
fiber , it 's not 

talking about oat bran. It's re­
ferring to a communications 
medium-fiber optics-that 
provides higher speed, more 
capacity , and better security, 
for not too much more than 
today's copper cables. 

At present, you find fiber 
in the cabling that some com­
munications companies have 
strung across the U .S. and 
under the oceans, and in a few 
data communications prod-
ucts . In the future , though, 
you may see a single fiber 
strung to your home or office 
that carries voice , data, and 
video-including cable TV 
and teleconferencing. 

Why Fiber? 
Companies are beginning to 
move to fiber for several rea-
sons. First , it can transmit more data 
faster than the alternatives. For example, 
the Fiber Distributed Data Interface 
(FDDI) supports data transmission 
speeds ofup to 100 megabits per second. 
In comparison, Ethernet transmits data 
at 10 Mbps , while Token Ring transmits 
data at 4 or 16 Mbps. 

In addition, a fiber-optic network 
tends to be more secure than a copper 

ILLUSTRATION : MACIEK ALBRECHT © 1990 

Sharon Fisher 

cable network. It's not perfect , but it ' s 
better . Copper networks have some prob­
lems : They can be tapped , and they tend 
to emanate electrical signals that people 
can pick up and interpret. You can ' t eas­
ily tap a fiber cable (and doing so may 
bring down the network) or monitor 
emitted signals. 

These properties give fiber other ad­
vantages , too . Because electrical signals 

don 't escape, a fiber network 
can ' t interfere with any sensi­
tive electrical equipment that 
might be nearby. And a fiber 
cable between two buildings 
won 't attract lightning , as a 
copper cable might . 

But these factors also make 
fiber networks more expen­
sive to set up. For example, 
according to Nate Walker , 
product marketing manager 
for fiber optics at Hewlett­
Packard 's optical communi­
cations division , connecting a 
PC to a standard cable net­
work might cost $1000 to 
$1500 per node, counting the 
cost of the adapter, attach­
ment , and the network itself. 
In comparison, connecting an 
FDDI node costs in the range 
of $6000 to $10,000. Even 
the components themselves 
are more expensive: Where 
Ethernet components might 
cost $35 to $40 or less, FDDI 

components may cost $500 to $600. 
Optical cable is also more expensive 

than standard cable. Some vendors are 
looking into making fiber-optic cable out 
of plastic rather than glass , which could 
bring the cost per foot down to not much 
more than unshielded twisted-pair ca­
bling. But plastic's characteristics are 
different from those of glass . According 

continued 

JUNE 1990 • BYTE 233 



STATE OF THE ART 

NEED MORE FIBER? 

On the Threshold of a Dream 

D espite predictions-and massive 
investments by a host of compa­

nies-videotext information services 
have never caught on with the public at 
large. The problem may be that an on­
line information service is an idea 
ahead of its time, or at least ahead of the 
technology needed to deliver it. 

Hypermedia-which combines on­
line interaction and database technol­
ogy with advanced video , audio , and 
display technologies-is a natural ex­
tension of ASCII-based videotext ser­
vices. However, hypermedia requires 
very high-speed communications con­
nections to make it successful. The 
backbone of such connections will be 
the fiber-optic broadband networks 
coming your way in the 1990s . 

Service Integration 
Unlike videotext, which provides rela­
tively slow speed data (normally via 
modem on a voice line) , hypermedia 
needs something that 's faster to inte­
grate voice, video, and complex data 
streams. The first step on the road to 
such integrated services is ISDN, which 
is fast enough for only rudimentary hy­
permedia services . 

The ISON standard is narrowband; 
its basic rate consists of two 64 ,000-bps 
" B" channels that run simultaneously 
with a 16,000-bps " D " signaling chan­
nel into subscriber premises . It is avail­
able over specially balanced conven­
tional wire pairs . A primary rate of 1.5 
megabits per second (2 Mbps in Eu­
rope) is specialized for special circuits. 
Furthermore , ISON is defined with 
channels of fixed bandwidth. 

While that sounds fast if you use a 
2400-bps modem, it 's not fast enough to 
carry and switch certain services , such 
as high-definition video. Nor is it fast 
enough to implement certain types of 
user-shared network control , to inter­
face directly with LANs , or to permit 
direct memory access to CPUs. 

ISON may be sufficient for residen­
tial users who do not require full-mo­
tion video or high-resolution graphics, 
but it simply will not fit the needs of 
business , education, or industrial pro­
cesses in the near future. The popular­
ity of ever-faster LANs attests to this . 
But even for residential voice, ISDN 's 
2B + D makes little sense. The B chan­
nel is overkill for a voice circuit; you 
can buy modems that operate within the 
range of the D channel for such things as 
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standard videotext. Getting a second 
analog loop for another voice circuit is 
not a major problem in the U.S . 

ISON is best characterized as a carri­
er-driven intelligent network that emu­
lates today 's voice and slow-speed data 
systems. You would be extremely hard­
pressed to implement a full-fledged 
hypermedia network using ISON . 

The Broad Spectrum 
Beyond ISON , the communications in­
dustry has proposed a broadband ISON 
standard for fiber-optic transmission . 
B-ISDN isn 't simply a bandwidth exten­
sion ofISDN; it turns the original ISON 
concept upside down. Instead of an in­
telligent network , the carrier becomes 
somewhat passive-but with all-impor­
tant options for variable bandwidths and 
minimum delay times. 

Control of routing and other opera­
tions can be shared by the carrier and 
the user and driven by the user 's com­
puters . This is a big difference from to­
day 's networks because it permits true 
virtual network ing. B-ISDN may make 
it impossible to differentiate between 
the carrier and the customer. In the 
U.S ., there have been proposals for na­
tionwide gigabit-per-second systems 
(like the earlier ARPANET) to connect 
universities and research centers. 

The promise ofB-ISDN technology is 
so powerful and overwhelming that 
ISON may be obsolete before it comes 
into general use. Optical transmission 
will permit new forms of broadband 
switching, as will superconductors and 
optical processors . For the first time in 
the history of communications net­
works , there will be bandwidth to play 
with. Excess bandwidth permits a large 
fraction of the digital transmission rate 
to be used for "overhead" bits to route 
and keep track of the " payload" bits. 

The ratio of overhead to payload is 
critical. Primary-rate ISON uses about 
5 percent of throughput for overhead 
data. At the 150-Mbps rate currently 
proposed for initial B-ISDN deploy­
ment , about 10 percent of the channel 
throughput can be allocated for over­
head and still yield a payload of about 
135 Mbps . Although B-ISDN overhead 
is 10 times the size of the entire capacity 
of primary-rate ISON, its payload is 
about 90 times as large. 

With 15 Mbps for control and admin­
istrative data, you can build different­
and potentially superior-flexible net-

work architectures. Such order-of-mag­
nitude changes in the ratios of overhead 
to payload permit complex routing and 
switching to be manifest on the circuit, 
instead of only at a node. Junctions can 
be simpler, networks can be extremely 
robust , and users can control routing 
and the level of service . 

Packaging Information 
Asynchronous transfer mode (ATM) is 
the generic name for a subset of the B­
ISON proposal. It is neither a new form 
of packet switch nor a mere extension of 
switching as most people understand it. 
Rather , ATM packets have the data 
framed in the form of a matrix enve­
lope . The matrix is constructed as if it 
were a relational database, with point­
ers or labels . 

This pointer technique is extremely 
powerful , permitting routing and data 
massaging as part of the transmission 
procedure itself. Pointers and envelopes 
can be contained within other envelopes 
with additional pointers, expediting the 
ready , dynamic construction of vi rtual 
networks that will be invisible to the 
carrier. ATM's overhead contains its 
own signaling as part of its interface 
framing . 

ATM provides a framework that lets 
you encapsulate many kinds of data. 
However, coming up with an optimal 
network architecture, nodal design , and 
switching system for general use will re­
quire a lot of experimentation . There 
are many questions to be answered as to 
how B-ISDN will (or can) handle video 
services , voice, and data-all mixed to­
gether. Except for the local loop, such 
integration may be impractical. 

The exact design of standards for fu­
ture TV and database access may even­
tually rule the way broadband networks 
are implemented and operated , rather 
than the other way around. Experiments 
performed over the next few years will 
point the way. The IEEE and U.S. B­
ISON (ANSI Tl.DI) committees have 
agreed on common interfaces to permit 
linking fiber LANs and metropolitan 
area networks , or MANs, with B-ISDN 
systems at speeds of 100 Mbps and 
higher. 

How switching and customer equip­
ment will handle ATM frames isn't set­
tled yet. Standards for the services 
made available over B-ISDN, especially 
for remote database massaging and 
high-definition TV (HDTV), will likely 



have to closely match ATM designs. Co­
ordination of such standards has only 
just begun, and some rethinking of both 
switched optical fiber and HDTV stan­
dards models will be required to make 
them commercially viable. Fortunate­
ly , neither standard has yet been poured 
in concrete, in terms of investment by 
carriers and users . 

A group of technical experts from the 
TV, film, computer graphics, tele­
phone, and signal-processing fields has 
formed the Committee on Open High­
Resolution Systems. Its purpose is to de­
sign a family of "friendly architec­
tures " that would aid the standards 
bodies in harmonizing work between 
HDTV, existing transmission and stor­
age modes , and future all-digital broad­
band transmission systems . 

In addition to technical and standards 
questions , broadband systems engender 
many institutional problems as well. 
These range from the ease with which 
information can be transmitted and du­
plicated (and hence ripped off) to the 
difficulties of setting tariffs . For exam­
ple, do you charge by the bit or by con­
nection time, and what do you do in sit­
uations where time can be compressed 
in arbitrary ways for different services? 
Most difficult of all, how do you charge 
equitable rates on a B-ISDN system in 
which a basic telephone call can use 
64 ,000 , or even 16,000 bps (at 5 cents 
per minute) and a 1-hour HDTV pro­
gram runs at 100 Mbps? Charging fees 
of $18, 750 per hour won't fly in the TV 
business. 

Broadband Time Line 
In one sense, broadband is here today; 
most U.S. cities are connected by a mul­
titude of fiber-optic trunks , which 
reach virtually every urban and subur­
ban telephone switching center. New 
applications, however, depend on going 
the "last mile"-bringing broadband 
into homes and businesses . 

Because residential use for broad­
band would center around TV , it comes 
into competition with cable , direct­
broadcast satellites , VCRs and video­
disks, and plain old broadcasting. Inter­
active broadband will come to the home 
when the cost of fiber local loops (and 
the optoelectronics needed to support 
them) make broadband an affordable al­
ternative to copper, and when the politi­
cal problems are resolved . 

Shifting Sands 
Widespread availability of broadband, 
in combination with powerful desktop 
computers , will bring about nothing 
less than a paradigm shift-a complete­
ly new model-of how you view and use 
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computer-based communications. 
While used extensively in switching, 

the true power of digital computers has 
rarely been applied to networking , for 
reasons ranging from politics to igno­
rance . While computers that switch cir­
cuits permit some interesting new ser­
vices-caller identification or user-to­
user signaling, for instance-computers 
that are linked to fiber-optic-based digi­
tal broadband networks will radically 
alter how you perceive and use networks 
in the near future . 

Why? Although digital computers 
communicate in a broadband fashion 
internally , communications between 
machines have, until now, been many 
orders of magnitude slower than their 
internal communications. The comput­
ing side has been limited by the commu­
nications "choke point. " In the future, 
linking machines at speeds equal to or 
exceeding their internal bus speeds will 
let you create radically different net­
work architectures . 

The HDTV Picture 
The advent of broadband networks and 
applications such as hypermedia is forc­
ing a merger between communications 
and data processing. One of the most 
important aspects of this merger is the 
concept of an "open architecture" ter­
minal that could act as a generalized in­
terface between users and very high­
speed fiber-optic networks, satellite 
networks , and over-the-air transmis­
sion. Such a terminal would be equally 
suitable as either a computer display or a 
video display. Specialized subsets 
would include low-cost TV-only dis­
plays, dedicated interactive terminals 
such as automated tellers , and high-res­
olution bulletin boards for airports and 
the like . 

This doesn ' t mean that microcom­
puter manufacturers would necessarily 
enter the TV business-or vice versa. It 
does mean that future TVs and com­
puter monitors will be able to display 
the same types of moving images. To­
day , conversion between standard TV 
images and computer displays is diffi­
cult and unsatisfactory. 

Any high-resolution display, for TV 
or otherwise, uses significant computa­
tional power, memory, and storage to 
minimize the bandwidth needed for 
data transfer over noisy transmission 
lines. With such built-in digital power, 
advanced applications for high-resolu­
tion displays become feasible. 

From the perspective of the computer 
industry , high-resolution systems that 
recognize growth and innovation in dis­
playing moving images will benefit by 
using open architecture based on line-

independent representations . Some have 
called this "PostScript Video ," imply­
ing a high-resolution standard that in­
cludes extensibility, independence from 
line and pixel parameters , a bus de­
signed to mesh its backplane directly 
with evolving standards for digital 
fiber , and the use of modern bandwidth­
conservation optimizations. 

If, due to consumer demand , open ar­
chitecture terminals become commod­
ities in the next decade , businesses will 
benefit from the immense economies of 
scale that consumer electronics brings 
to bear on the manufacturing and distri­
bution of such displays . Conversely , if 
business, industry, and the military 
adopt high-resolution displays first , it 
could make compatible terminals at­
tractive to the consumer market , where 
continued bickering about standards for 
HDTV threatens its timely and wide­
spread acceptance . 

Since the existing movie and video 
plant of24-Hz, 25-Hz, and 30-Hz (actu­
ally 29.97-Hz) systems represents an 
enormous worldwide investment in pro­
gramming and equipment , it is unlikely 
that a complete replacement with new 
systems will happen quickly. Only the 
high-resolution designs that are down­
wardly compatible with these three 
basic frame rates will stand any chance 
of success . 

Upward compatibility for the future 
is equally important. The current-and 
sometimes bizarre-debate over line 
and frame rates for future TV systems 
could be laid to rest by adopting a model 
based on an open architecture. In this 
case, the interfaces between modules 
are the only things that need to be stan­
dardized. 

Harmonic Convergence 
The use of hypermedia won ' t become 
widespread before the turn of the cen­
tury . It involves the implementation of a 
fiber-optic communications network , 
the promulgation of new communica­
tions standards , and the adoption of a 
digital-based open architecture display 
technology , as well as advances in AI, 
database technology , and expert sys­
tems used to implement the hypermedia 
databases . 

The road is long , and there are many 
obstacles to overcome. But the benefits 
of hypermedia will make it all worth­
while. 

Richard Jay Solomon is a research af fil­
iate at MIT's Research Lab on Electron­
ics and is a research associate of the 
Communications Policy Program at the 
MIT Media Lab. You can reach him on 
BIX c/o "editors." 
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to Walker, plastic is easier to connect to, 
but it has different wavelengths and dif­
ferent bandwidth (see the text box " The 
Future Is Plastics " on page 256 in the 
January 1989 BYTE) . 

The Big Bucks 
The major expense with any kind of ca­
bling, however , is installation, mainly 
due to labor costs. Installation may in­
volve opening up a wall and running the 
cable to each desk . When companies first 
installed telephone cabling, they often 
ran three or four times as much as they 
needed-unused twisted-pair cabling 
that can now be used inexpensively for 
networks . This isn ' t the case for fiber. 

For this reason , according to Walker, 
a number of companies that are stringing 
standard cable for other uses-construct­
ing or renovating a building, or adding 
more capacity , perhaps-are also string­
ing fiber-optic cable at the same time , 
even if they don ' t plan to use it anytime 
soon. Some companies only string fiber­
optic cable between wiring closets , in 
which case the fiber could be used for a 
backbone network while twisted-pair 
goes to the desktop . Others string fiber-
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optic cabling to every desk. The installa­
tion itself is so expensive , says Walker , 
that the incremental cost of the materials 
is not a factor. 

Moreover , fiber-optic cable can be 
easier to install than standard cable, es­
pecially coaxial cable, says Walker , be­
cause it tends to be lighter and more flex­
ible. Local building codes may also be 
less stringent for fiber-optic cable . 

FiberLANs 
When people talk about fiber data net­
works, they 're generally talking about 
FDDI . (It ' s also possible to run Ethernet 
or Token Ring protocols over fiber-optic 
cable and to use some proprietary net­
works .) Products that support FDDI have 
been coming out slowly for several 
months , and FDDI networks have been 
featured at a number of recent computer 
shows . 

Like Token Ring , FDDI employs a 
ring-shaped topology and an electrical 
" token" to pass control of the network 
from one station to another . However , 
FDDI is not compatible with Token 
Ring. Most FDDI networks today use a 
double-ring structure where each node is 

attached to two separate rings , transmit­
ting data in opposite directions. This im­
proves reliability as well as speed, be­
cause if one ring goes down, the other 
can keep transmitting. Connecting to 
two rings is more costly , however , so 
current development efforts are aimed at 
products that will allow systems to con­
nect to a single ring. 

At this point , FDDI is used primarily 
to connect high-speed PCs or worksta­
tions to networks , or as a backbone to 
link other slower networks-just as a 
highway links neighborhoods-accord­
ing to Walker. Workstations that are con­
nected directly are generally performing 
intensive graphics and imaging applica­
tions , massive file transfers , or solid 
modeling . 

Connecting to FDDI is expensive , due 
to the high cost of the optical compo­
nents , as well as the cost of the transceiv­
er and the FDDI chip set. For the price to 
come down , volume will have to in­
crease , says Walker-and volume won 't 
increase until the price comes down . He 
also thinks that some technology break­
through may be required before prices 
comedown . 
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Broadband Fiber 
Beyond FDDI, several standards are 
under development that will allow you to 
transmit new types of data much faster 
than you can now. To begin with , there's 
FDDI 2, a second version of FDDI that 
will support voice and video as well as 
data . Unlike today's FDDI, which has an 
independent clock rate, FDDI 2 will have 
a frame rate of 125 microseconds , allow­
ing it to be synchronized with the com­
munications network, Walker says. 

The communications network itself 
will be undergoing a fiber upgrade in the 
1990s, says Dan Spears, research man­
ager for advanced transmission switch­
ing systems for BellSouth Services in At­
lanta . While some transmission is being 
done now over fiber , a number of data 
communications companies and Bell op­
erating companies are working on defin­
ing Synchronous Optical Network (stan­
dardized optical interfaces to the fiber 
network) . SO NET would let you put one 
company 's transmission and switching 
equipment on one end of the fiber and an­
other company's equipment on the other. 

SONET could transmit two types of 
signals : DSl (digital signal 1) and DS3 , 
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which support transmission at 1.5 Mbps 
and 45 Mbps , respectively-the same 
rates Tl and T3 leased telephone lines 
use today. SO NET would use what is 
called STS 1, for synchronous transport 
signal 1, which transmits at 51.84 Mbps . 
Counting various types of overhead and 
management data , Spears says that STSl 
is just right for transporting one DS3 sig­
nal or about 28 DSl signals . 

In addition , the SONET signals them­
selves can be combined into larger chan­
nels. For example , combining three of 
them results in a channel with a capacity 
of about 155.52 Mbps. And that speed 
will be the fundamental rate for broad­
band ISDN, Spears says. 

The Big Picture 
Broadband ISDN is an attempt to support 
the many different types of communica­
tions in use today with one network . 
These types of communications include 

• data , which ranges from low 
speeds for alarm systems, to 1200 
or 2400 bps for terminals , to 10 Mbps 
for LANs , to 100 Mbps for FDDI; 

• voice , which generally uses 64,000 

bps but can compress to 32 ,000 
bps or support higher-quality rates of 
192,000 or 384,000 bps; and 

• video , which currently runs at 
about 45 Mbps . In Europe , it runs 
at 34 Mbps and might , with high-defi­
nition TV , require the full 155-
Mbps channel. This is where the 155-
Mbps figure for broadband ISDN 
comes from. 

And those are just the ones we know 
about today . 

Broadband ISDN will be able to trans­
mit information of many different types 
using a multiplexing and switching prin­
ciple known as ATM , for asynchronous 
transfer mode. As with X.25, informa­
tion will be sent in bunches , called 
cells-5 bytes of header and 48 bytes of 
message. The header carries a channel 
number that tells the receiving node what 
kind of data the other 48 bytes contain . 

This encapsulation will allow one net­
work to support both the old transmis­
sion methods and the new ones that come 
along without having to change the net­
work-and without the standards bodies 
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having to agree on how to do it. As it is , 
these bodies are expediting the standards 
process for broadband ISON, so the stan­
dard will come out this year rather than 
four years from now . 

The Potential of Fiber 
One new service possible on broadband 
ISON is switched multimegabit data ser­
vice, or SMDS , which would link two 
networks over a public network with 
equipment supporting the IEEE 802 .6 
(metropolitan area network) protocol . 
Today, you generally have to lease a Tl 
or T3 line to link remote LANs; SMDS 
will let you connect the two LANs over a 
public switching facility. This would be 
more efficient for smaller customers. 

The SMDS service might be available 
from regional Bell operating companies 
within local access telephone areas , or 
LATAs , as soon as 1991or1992, Spears 
says. Phase 2 , a few years later, will link 
local SMDS switches via interexchange 
carriers , the same way that local phone 
systems are now connected via AT&T, 
MCI, and Sprint . 

A pilot program under way in Heath­
row , Florida , also demonstrates what 
might be available in the future. A fiber 
cable supporting 435 Mbps goes into 
each home . Of that , three 108-Mbps 
channels (i .e ., a total of 324 channels) 
are devoted to video , while the remain­
der can be used for voice and data (see 
the text box " On the Threshold of a 
Dream" on page 234). 

Necessary and Sufficient 
To get such services , several factors need 
to come together: standards , equipment 
from the switching companies , fiber for 
the regional Bell operating companies, 
and tariffs (charges) from the local regu­
latory agencies . The standards bodies are 
working to speed up the standardization 
process . Spears says that some of the 
switching companies will be ready as 
soon as 1992 or 1993 , while others will 
be ready by 1995. He notes that Southern 
Bell predicts that it will be all fiber with­
in 20 years. But it ' s the tariffs that will 
eventually determine just what services 
are available , and for how much . 

In the meantime, though , if you or 
your organization plans to use these new 
services, you need to begin thinking 
about how you can introduce fiber into 
your communications diet , and how you 
can do it as inexpensively as possible. • 

Sharon Fisher is a San Francisco-based 
freelance writer specializing in computer 
communications. She can be reached on 
BIX as "sharonfisher. " 
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STATE OF THE ART 

NETWORKING 

Primed for 
Performance 

If your network isn 't hitting on all cylinders, tune up 
the resource allocation, and you'll have it purring like a Jag 

H 
ow can you man­
age the various 
resources that are 
available on a net­

work for a wide range of 
tasks? More and more organi­
zations are turning to distrib­
uted processing. But manag­
ing a distributed system in­
volves balancing a varying 
need for resources against a 
changing (and often unpredic­
table) computing environ ­
ment . 

Resource allocation dis­
plays a wide range of behav­
iors (e.g., oscillations, chaos , 
and equilibrium) in biological 
ecosystems and human econ­
omies-and in networks , as 
well. Thus, these behaviors , 
along with some AI tech­
niques , can provide a basis for 
designing systems that effec­
tively manage the capabilities 
and resources of distributed 
computer networks. 

Resource Management 
A scheme to manage a variety of tasks 
must deal with several properties of net­
work resources: 

• The available resources continually 
change as machines are added to the net­
work or become temporarily unavail­
able . Similarly , new programs and soft-

ILLUSTR ATION: MACIEK ALBRECHT © 1990 

Tad Hogg 

ware updates aren ' t installed everywhere 
at the same time , so the system has to 
function with multiple versions of soft­
ware. 
• When machines with different capabil­
ities are part of the network , tasks should 
be automatically assigned to the most ap­
propriate machine . Various machines 
have different owners and costs , with as­
sociated restrictions on the kinds of pro-

grams that you can run on 
them. 
• You may have different cri­
teria for managing your tasks 
than someone else has . These 
preferences help to determi ne 
whether a task should run on a 
faster , more expensive ma­
chine , or on a slower , less ex­
pensive one . 
• An appropri ate manage­
ment scheme also has to be 
able to decide what algorithm 
to use ; for example , a simple , 
fast , keyword match or some 
more-complex analysis to re­
trieve text in a particular task . 
The complex analysis may be 
more accurate , but it is likely 
to require more processing 
time and will therefore cost 
more to use. 

With these characteristics 
in mind , how can programs 
started on your personal ma­
chine locate the resources 

they need? One way is to send a task de­
scription to a central controller that mon­
itors available resources and matches 
them with tasks . 

Central Control 
In most existing computers , the operat­
ing system performs the function of cen­
tral controller to allocate CPU time, disk 

cominued 
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0 scillations in performance-or 
even irregular, chaotic behavior­

can occur when the number of processes 
using particular resources continues to 
vary. Continued variation means that 
the system spends relatively little time 
near its optimal performance. Thus , its 
overall performance drops significant­
ly. For a typical system comprising 
many processes with a mixture of coop­
erative and competitive payoffs , the 
range of behaviors for various levels of 
uncertainty and delay is summarized in 
fig ure A (see reference 10) . 

Although this model is highly ideal­
ized , it does indicate the range of possi­
ble global behaviors for these systems . It 
also suggests some simple approaches 
to eliminating the problems. For in­
stance, when the SY?tem continues to os­
cillate, increasing the uncertainty will 
move it to a stable region. While im­
proving the oscillatory situation , the de­
liberate increase in uncertai nty means 
that the processes are ignoring some 
avai lable information. 

As an extreme case, if the processes 
select between two resources by ran­
domly flipping a coin , a large system 
will reach an equilibrium with about 
half the processes usi ng each resource at 
any given time . Thus , it would be quite 
stable . However, this method complete­
ly ignores any real differences between 
the machines. It would be far from opti­
mal if they differ significantly in capa­
bility. 

Another approach is for the processes 
to choose between the two resources 
more slowly so the information delays 
are less important. Although this meth­
od removes the oscillations , it makes 
the system less responsive to change 
(e.g. , due to machines going down or 
new capabi lities being added to the 
network). 

A more sophisticated tech nique is for 
the processes to use the past behavior of 
the system to better estimate the respec­
tive payoffs of the available choices . 
This technique is similar to a technical 
analysis of market behavior. For exam­
ple, when the system is in a mode of 
simple osci llation , a process that could 
determine the period of the oscillations 
could extrapolate from past information 
and remove the effect of the delay from 
its decisions. 

This method is quite successful if 
only a few processes use it (see figure 
B). Predictive processes dramatically 
improve their individual performance 
and , by reducing the size of the system 
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Figure A: The range of behaviors for a computational ecosystem in which 
processes choose between two resources. In the unshaded region , the system 
does not oscillate, but relaxes to equilibrium. Typical behaviors for the fraction 
of processes using Resource I as a function of time are shown for three 
particular points: (a) relaxation approaching a stable equilibrium, (b) simple 
persistent oscillations, and (c) chaotic oscillations. The dashed line represents 
optimal resource allocation. 
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Figure B: The fraction of processes using Resource 1 as a function of time 
where simple processes give rise to persistent oscillations. In the two plots, JO 
percent and 100 percent of the processes, respectively, use simple estimates of 
the oscillation period to aid in their evaluation of the payoffs. The dashed line 
represents the optimal resource allocation. 

oscillations , slightly improve the per­
formance of the nonpredictive processes 
as well. Unfortunately, as more pro­
cesses use this technique, the dynamics 
of the system change markedly. The re­
sults are larger oscillations and lower 
overall performance. 

At the opposite extreme are tech­
niques that originate in game theory , 
which work well if all the processes 
adopt them and if they are aware of the 

exact resource needs of all the other 
processes (see reference 11). However, 
if stringent requirements are not met­
and they probably wouldn't be in large 
networked systems-these techniques 
fail. Recent studies have shown that a 
hybrid approach might work in some 
cases (see reference 12) , but the design 
of general, robust techniques for deal­
ing with oscillations remains an open 
question. 
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I/O, and other resources to several dif­
ferent processes sharing a single ma­
chine. In a tightly coupled parallel com­
puter, a carefully constructed compiler 
can provide a reasonable al location of 
tasks to the various processors . 

For these approaches to succeed , you 
need to understand the capabilities of the 
various machines and the particular 
needs of the tasks. Unfortunately , nei­
ther of these criteria is met for large , het­
erogeneous networks . 

For instance, in a heterogeneous net­
work , information about each machine ' s 
load and the resource needs of any wait­
ing tasks must be transmitted continually 
to the central controller. This puts a sig­
nificant communications load on the sys­
tem . Then the scheduler must find a 
good match between the many possible 
combinations of tasks and machines and 
broadcast its instructions in a timely 
manner. 

Relyi ng on a single central computer 
to perform resource allocation places you 
in an either/or situation . Either the entire 
system depends on the continued func­
tioning of one machine , or another ma­
chine must be set up to detect failures 
and assume the scheduler ' s role when a 
failure occurs. Thus , centralized control 
of a network is not the most efficient 
method of allocating resources. 

Local Control 
Reliability and rapid response to local 
changes require that resources be con­
trolled locally and autonomously. De­
centralizing resource a llocation allows 
tasks to run on many different machines 
and manage the resources collectively. 

While processes can immediately ac­
cess the load on their own machines , they 
can't always access other parts of the net­
work as fast. Delays in receiving infor­
mation that is needed to make decisions 
can occur , or the information may be in­
correct or inconsistent. 

On a network , delays can be due to a 
variety of causes : the time required to 
transmit signals , a crashed node that 
forces a search for an a lternate path , or 
other hardware limitations. Incorrect in­
formation can come not only from hard­
ware faults but also from computations 
that use probabilities , heuristics , or rules 
with a variety of exceptions . Moreover , 
when a single task uses several informa­
tion sources , they sometimes give con­
flic ting results . 

An individual resource-allocation pro­
gram must be able to operate in an unpre­
dictable environment that consists of var­
ious machines and users . This means 
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that many changes will be beyond the 
program 's control and will lead to in­
complete, incorrect , conflicting , and 
changing information . These character­
istics present problems for distributed 
software systems . 

Computational Ecosystems 
Although the hardware necessary to sup­
port a wide range of new tasks is rapidly 
being developed , major software issues 
remain . How can large collections of lo­
cally controlled , asynchronous , and con­
current processes interacting with an un­
predictable environment be programmed 
effectively? 

This practical question raises some 
more basic ones (see reference 1) . How 
does the overall behavior of such a sys­
tem relate to the local behavior of its indi­
vidual machines? Are there any laws that 
apply to the development of these sys­
tems and their adaptability to change? 

These questions extend well beyond 
the task of managing resources in a net­
work. In fact, the problem of designing 
programs to operate in an unpredictable 
environment occurs in many Al systems , 
as well. 

AI systems are expected to handle a 
wide range of problems and rely on vari­
ous heuristic methods , because direct 
methods are either unknown or prohibi­
tively slow to use . Novel problems and 
the occasional incorrect choices that the 
heuristics make cause the system 's indi­
vidual components to behave unpredict­
ably . More complex cases concern sys­
tems that interact with the physical world 
or where many " agents " must coordinate 
their activities to adequately address a 
problem . 

Some insight into these software is­
sues is provided by existing systems that 
also face this fundamental problem : 
How do you coordinate a large group of 
independent processes , each of which 
makes decisions based on its own limited 
and imperfect view of the world? These 
existing systems, such as the scientific 
community , biological ecosystems , and 
market economies , can be used meta­
phorically as a design model for a dis­
tributed , intelligent computer system. 
The agents become computer programs , 
or processes , that interact with each 
other and with an external environment 
defined by your requests and sensor in­
puts. These interacting processes form a 
computational ecosystem. 

A number of computational ecosys­
tems have been studied (see references 2 
and 3) , including economic models . 
They rely on individual machines and 
tasks to make decisions based on locally 

available information , combined with a 
decentralized mechanism to achieve 
overall coordination of the network . 

Market Economies 
Allocating resources to competing tasks 
is a key issue in using computer networks 
effectively. Examples include deciding 
whether to run a task in parallel on many 
machines or serially on one , and whether 
to save intermediate results or recompute 
them as needed. 

The similarity of this problem to re­
source allocation in market economies 
has prompted a considerable amount of 
interest in using similar techniques to 
schedule tasks in a network environment 
In effect , you can solve the allocation 
problem by using Adam Smith's " invisi­
ble hand " (i .e. , organized activity 
emerges in an unregulated market econo­
my as if a central agency , or invisible 
hand , were in control ; see reference 4). 
Although it's unlikely to produce the op­
timal allocation that would be made by a 
central controller with unlimited compu­
tational capability , this approach works 
well compared to other alternatives (see 
reference 5). 

Using prices provides a flexible mech­
anism for allocating resources without 
requiring much information . A single 
price summarizes the current demand 
for each resource , whether it is processor 
time , memory, communications band­
width , use of a database , or control of a 
particular sensor. 

This summation is especially desir­
able when resource preferences and per­
formance measures differ among tasks . 
For instance , an intensive numerical 
simulation ' s need for fast floating-point 
hardware is quite different from an inter­
active text editor ' s need for rapid re­
sponse to user commands. It is also quite 
different from a database search ' s need 
for rapid access to the data and fast query 
matching. 

The Price Structure 
A number of market-like systems have 
been implemented over the years . Most 
of them focus on finding an appropriate 
machine for running a single task . While 
this is important , some systems provide 
further flexibility by also using market 
mechanisms to manage a collection of 
parallel processes working to solve a sin­
gle task. 

In the latter case , prices provide a 
flexible method for allocating resources 
among multiple heuristics competing for 
the same problem . This method greatly 
simplifies the development of programs 
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that must adjust to unpredictable changes 
in resource demand or availability . 

One such system is Spawn (see refer­
ence 6). In Spawn, each task starts with a 
certain amount of money that corre­
sponds to its relative priority and bids for 
the use of machines on the network. 
Thus, each task can allocate its budget 
toward whatever resources are most im­
portant to it . In addition , when prices are 
low enough, some tasks can split into 
several parts that run in parallel , thereby 
adjusting the number of machines devot­
ed to each task based on the demands of 
other users . Studies with this system 
show that an equilibrium price can be de­
fined even if only a few machines partic­
ipate (see reference 7). 

Fine-Tuning 
You can use market systems to experi­
mentally address a number of additional 
issues . For instance , they can help you 
understand what happens when more so­
phisticated programs (e .g . , processes 
that attempt to anticipate future loads to 
maximize their own resource usage) be­
gin to use the network: They can destabi­
lize the whole system. 

STATE OF THE ART 
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Another interesting area is how diver­
sity, or specialization, can emerge from 
a group of initially similar machines. 
For example, a machine might cache 
some of the routines or data commonly 
used by its processes , giving it a compar­
ative advantage in bids for similar tasks 
in the future . 

Ultimately , this ability to adjust could 
result in complex organizational groups 
embedded in a larger framework (see ref­
erence 8). Within these groups , some 
machines could keep track of which ma­
chines are best at handling which kinds 
of problems and could use this informa­
tion to match each task to the right ma­
chine. Thus, the system could gradually 
" learn" to perform common tasks more 
effectively. 

In addition, these experimental sys­
tems help to clarify the differences be­
tween human and computer markets . As 
an example , computational processes 
can respond to events much more rapidly 
than people can, but they are far less 
sophisticated. 

Moreover , you can build particular in­
centive structures, rationality assump­
tions , and so on into computational pro-

cesses that make it possible to design 
particular market mechanisms. You can­
not do that with people. The irony is that 
economic theory can predict the behavior 
of computational ecosystems better than 
it can predict that of the larger, and more 
complex, human economy. 

These techniques provide the flexibil­
ity to respond to many variations of net­
works , and they are relatively simple to 
implement. They are also much more ro­
bust than central controllers since no one 
machine is necessary for the network to 
function . 

What's the Payoff? 
While existing systems can be useful 
guides , it ' s also important to clarify the 
overall behavior of computational eco­
systems , particularly since even simple 
mechanisms can lead to unexpectedly 
complex behavior (see reference 9) . 

At a fundamental level , a computa­
tional ecosystem consists of a number of 
processes that must choose from among 
various resources to accomplish their 
tasks . These may be hardware resources , 
such as execution time on a computer or 
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the use of a communications line , or soft­
ware resources , such as using propri­
etary programs or accessing various 
databases . 

Since decisions aren't centrally con­
trolled, the processes independently 
select from the available choices based 
on the perceived payoff for using each 
one. Payoffs are measures of perfor­
mance , such as the time required to com­
plete a task, the accuracy of the solution, 
or the amount of memory required. For 
example , a numerical simulation might 
evaluate resources based on how many 
m illions of floating-point operations 
they deliver. Due to the various interac­
tions that occur among the processes , the 
payoff for using a given resource also de­
pends on the number of processes that are 
already using it. 

In a purely competitive environment , 
the payoff for using a resource decreases 
as more processes use it. As an alterna­
tive, the processes using a resource can 
assist one another in their computations 
(e.g., by breaking an overall task into a 
number of subtasks) . 

If the subtasks need to communicate 
extensively to share partial results , the 
processes might do better to use the same 
computer rather than using faster sepa­
rate machines and being limited by slow 
communications. In· such cooperative sit­
uations, a resource ' s payoff increases as 
more processes use it , until it becomes 
too crowded. 

Imperfect information can cause per­
ceived payoffs to differ somewhat from 
actua l payoffs . The difference between 
them increases as uncertainty in the in­
formation increases. This simple uncer­
tainty model captures the effect of many 
errors, such as program bugs , heuristics 
incorrectly evaluating choices , and er­
rors in communicating the load on vari­
ous machi nes to each process . 

STATE OF THE ART 
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In addition, due to delays in receiving 
information , each process ' s knowledge 
of the state of the system is somewhat out­
of-date. For the sake of simplicity , the 
following examples involve processes 
that have the same effective delay and 
uncertainty and that choose between two 
resources . However, the same range of 
behaviors also applies to broader models 
(see reference 10). 

When the delays and uncertainty are 
slight , the system performance con­
verges to an equilibrium point that is 
close to the optimum that a central con­
troller can obtain . However, when the in­
formation is more corrupt, the equilibri­
um point moves further away from the 
optimum, and it can become unstable . 
(To explore the effects of this oscillation, 
see the text box " Swing Low" on page 
242.) 

An Evolving System 
As a computational ecosystem evolves , 
not only will the processes adjust their 
choices of resources , but the external en­
vironment will also impose changes. For 
instance , if new machines and databases 
are added to the network, the relative 
payoffs of the resources will change. 

How readily can the system as a whole 
adapt to such changes? Processes that use 
simple competitive payoffs have the abil­
ity to determine the benefit of any new 
resource and use it accordingly . How­
ever , a couple of conditions can hamper 
the transition: 

• if the processes are cooperative 
(i.e. , each process is unwilling to 
use a new resource unless many others 
are already using it) , or 

• if the transition overhead is high 
(e.g . , because previously devel­
oped complex organizational struc­
tures must be modified). 
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One approach is for processes to esti­
mate future payoffs as well as current 
ones. With these estimates, processes 
could make changes that appear undesir­
able initially to reap higher payoffs in the 
future . 

Another approach is for groups of pro­
cesses to develop coordinated plans to 
take advantage of the new opportunity. 
Techniques for automatically negotiat­
ing such plans form one of the key re­
search issues for distributed AI systems 
(see reference 11) . 

Taking Full Advantage 
Devising software systems to take advan­
tage of the capabilities that are provided 
by emerging networks is a real chal­
lenge. Such programs must deal with a 
large , changing environment. 

The systems that result are analogous 
to biological ecosystems and human or­
ganizations. A study of these systems ' 
models provides insight into their com­
plex range of behaviors , and it uncovers 
some general guidelines for network de­
sign. 

This analogy also raises additional 
questions. For instance , what is the rela­
tionship between the organization of a 
system and its adaptability to new situa­
tions? One interesting possibility is that 
chaotic systems might actually maintain 
a higher degree of adaptability than do 
systems that have fixed equilibriums . 
Although chaotic systems are further 
from the optimum , they continually 
sample different combinations of states. 

In addition, the way in which overall 
performance is distributed among the in­
dividual processes might determine how 
rapidly the system can improve through 
specialization. Finally, studies of com­
putational ecosystems may also shed 
light on various theories relating to the 

continued 
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And Faster Drivers. 
Our new Token Ring cards 
run circles around ordinary 

Token Ring networks. 
Thomas-Conrad 's new Token Ring cards, MAUs and 

software let you accelerate smoothly, even in heavy 
network traffic. Right past any other IBWcompatible 
Token Ring LAN. 

Start yourToken Ring engine with our new 802.5 
interface cards-they simply smoke the competition. 
At 4 Mbps, they can outrun many 16-cylinder jobs. Their 
16-bit bus master design and enhanced drivers steer 
you around the usual network speed traps. Plus with 
our 16 Mbps card,you'll really experience life in the 
fast LAN. 

At the heart of this powerful drive 
train is our Token Ring MAU, with 
on-board diagnostics. It comes with 16 
connectors-compared to 8 for the 
industry standard-which lowers your 

cost per port. And its instrument panel features diag­
nostic LEDs for each port, plus enable/disable switches. 
so you can isolate node problems and reconfigure the 
network without pulling a lot of connectors apart. 

Both now and down the road, you can count on 
Thomas-Conrad to continue fine tuning Token Ring 
performance. We have a solid track record in building 
innovative hardware/software engines for local area 
networking. And we back all our products with a 2-year 
warranty and full technical support. 

For the highest Token Ring performance you've ever 
experienced, road test a Thomas-Conrad solution today. 
And put the pedal to the metal. A. 

Contact Thomas-Conrad at ~ 
(800) 332-8683. THOMAS•CONRAD 
'"~";.\_~.,_, C 0 R P 0 R A T I 0 N 

1908-R Kramer Lane, Austin, TX 78758 
(800) 332-8683 (512) 836-1935 in 

Aust in or outside the U.S. 
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IBM BLOWOUT! 

IBM PC 
Dual 360K Floppy Drives, 
512K RA.M, Monochrome 
Adapter, Parallel Port. 

5399 
IBMXT 

Single Floppy Drive, 10 Mb 
Hard Drive, 512K RAM, 
Monochrome Adapter, 
Parallel Port, Serial Port. 

5549 
Monochrome Monitors 

from .. . . . .. . . . ... . .... $79 
Color Monitors from .. . 169 
VGA Monitors from .. . . 119 

1-800-624-2001 
In NY: 716-272-8770 

IBMXT 
Single Floppy Drive, 20 Mb 
Hard Drive, 640K RAM. 
Monochrome Adapter, 
Para ll el Port, Seri al Port, 
Enhanced Keyboard. 

5695 
IBM AT 

80286 Processor, 1.2 Mb 
Floppy Drive, 20 Mb Hard 
Drive, 640K RA.M, 
Monochrome Adapte r, 
Parall el Port, Seri al Port. 

5995 
Need A Special Configuration? 
Call Erse/. We'll Deliuer! 

REMARKETERS OF: IBM • Apple • Compaq • Epson • HP • Okidata 

THE ALTERNATIVE SOURCE FOR THE FUTURE 

2200 Brighton-Henrietta Townline Rd. • Rochester, NY 14623 

All equ ipment is covered by a 30-day warranty. Extended warrant ies available. All equipment 
is refurb ished unless otherwise noted. We accept VlSA, Mas terCard, C.O.D. certified, or 

prepayment. Prices are subject to change and do not include shipping, handling, or 
applicable taxes. 20% restocking charge on all returned items. Trade-ins accepted. 
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PRIMED FOR PERFORMANCE 

behavior of their biological and economic 
counterparts. • 
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Announcing the end of the 
SCSI compatibility crisis: 

The SCSI disk controller from DPT 
that's so intelligent, it doesn't 
need special software drivers! 
See us at booth #4200 

~©)rrlifnil~~)~l7Spring '90 
June 3-Q, 1990 
Atlanta, Georgia 

SCSI connectivity hassles are a thing of the past! SmartConnex 
makes it possible for the first time to run SCSI disk drives without 
special software drivers or BIOS ROMS that cause compatibility 
problems. Just plug in SmartConnex and you're all set - exactly as 
though you were using a standard ST506 drive. And, you'll enjoy 
optional connectivity to hundreds of other peripherals w ith 
appropriate software, including tape and optical drives. 

1 ?ll -]), t'ri Wnpo.t i./J i !Ny 
SmartConnex is compatible with a// PC ATs and operating sys­
tems, and is guaranteed to work with a// existing AT applications. 
So it isn't necessary to buy new programs or make any changes 
to system software. No matter what operating system or SCSI 
disk drive you use, you won't have to worry about controller 
compatibility. 

SmartConnex's on-board 68000 processor and custom-designed 
ASIC chips make it the highest-performance controller on the 
market. Its unique design pushes the fastest SCSI disk drives to 
their top performance limits! 

ll n ./l + ill alfordo.b i J 1 '-hf 
SmartConnex costs less and performs better '/ian other prod­
ucts-it's that simple. When you consider cost along with Smart­
Connex's other great advantages, there's no smarter move! 

:Boded /xf tAe-- ies-1-: D -PT 
Distributed Processing Technology was the first to develop 
caching disk controllers and hardware disk mirroring for micro­
computers, and is the recognized leader in the industry. Our 
products have been at work for over a decade, speeding up minis 
and mainframes. We offer a 1-year warranty, clear documenta­
tion, and outstanding technical support. 

Puf Smarl{!61111ej 6-t:Ae fe.sl j 
Call today and find out more about the end of the SCSI compati­
bility crisis-with SmartConnex, from DPT. 

DPT 
Distributed 
Processing 

......__-..,.....,_____, Technology 

132 Candace Drive 
Maitland, FL 32751 
Phone : (407) 830-5522 
FAX: (407) 260-5366 
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Making Connections 
As networking and communications become more important in all aspects of computing , the number of concepts and 
acronyms you need to know seems to grow exponentially. Listed below are many of the products and concepts discussed in 
this section. Included are addresses and phone numbers to let you continue your investigation into networking issues. 

AppleShare 
LocaJTalk 
Apple Computer , Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
( 408) 996-1010 
Inquiry 1051. 

B-ISDN (ANSI Tl.Dl) 
American National 
Standards Institute (ANSI) 
1430 Broadway 
New York , NY 10018 
(2 12) 354-3300 
Inquiry 1052. 

Brooklyn Bridge 
Fifth Generation Systems 
10049 North Reiger Rd . 
Baton Rouge, LA 70809 
(800) 873-4384 
Inquiry 1053. 

Easy LAN 
Server Technology, Inc . 
2332A Walsh Ave. 
Santa Clara, CA 95051 
( 408) 988-0142 
Inquiry 1054. 

FastLynx 
Rupp Corp. 
7285 Franklin Ave. 
Los Angeles , CA 90046 
(2 13) 850-5394 
Inquiry 1055. 

Flash Talk 
TOPS 
TOPS 
P.O. Box 4026 
Alameda , CA 94501 
(415) 769-8773 
Inquiry 1056. 

GOSIP Users' Guide 
(Special Publication 500-163) 
National Institute of Science 
and Technology 
5285 Port Royal Rd . 
Springfield, VA 22181 
Inquiry 1057. 

LANLink5X 
The Software Link 
3577 Parkway Lane 
Norcross , GA 30093 
(404) 448-5465 
Inquiry 1058. 
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LANtastic Z 
Artisoft, Inc . 
575 East River Rd. 
Tucson, AZ 85704 
(602) 293-6363 
Inquiry 1059. 

Local Area Transport (LAT) 
Digital Equipment Corp . 
146 Main St. 
Maynard , MA 01754 
(508) 493-5111 
Inquiry 1060. 

LU6.2 
Net View 
IBM Corp . 
Old Orchard Rd . 
Armonk, NY 10504 
(914) 765-1900 
Inquiry 1061. 

Model24 
Bay Technical Associates , Inc . 
200 North Second St. 
P.O. Box 387 
Bay St . Louis , MS 39520 
(800) 523-2702 
Inquiry 1062. 

NetCommander 
Digital Products, Inc . 
108 Water St . 
Watertown, MA 02172 
(800) 243-2333 
Inquiry 1063. 

NetWare386 
Novell , Inc . 
122 East 1700 South 
Provo, UT 84606 
(801 ) 429-5900 
Inquiry 1064. 

Network OS 
CBIS , Inc . 
5875 Peachtree Industrial Blvd . 
Building 100, Suite 170 
Norcross , GA 30092 
(404) 446-1332 
Inquiry 1065. 

OS/2 LAN Manager 
Microsoft Corp . 
16011 Northeast 36th Way 
P.O . Box 97017 
Redmond, WA 98073 
(206) 882-8080 
Inquiry 1066. 

Spawn 
Xerox Palo Alto Research Center 
3333 Coyote Hill Rd . 
Palo Alto, CA 94304 
(415) 494-4000 
Inquiry 1067. 

System pro 
Compaq Computer Corp. 
P. 0 . Box 692000 
Houston, TX 77269 
(800) 231-0900 
Inquiry 1068. 

3X-Link16 
3XUSA 
1 Executive Dr. 
Ft. Lee, NJ 07024 
(20 1) 592-6874 
Inquiry 1069. 

VINES 
Banyan Systems , Inc . 
115 Flanders Rd . 
Westborough , MA 015 81 
(508) 898-1000 
Inquiry 1070. 

ZeroNet 
U.S. Marketing 
1608 17th Ave . S 
Nashville , TN 37212 
(6 15) 269-9071 
Inquiry 1181. 

This resource guide is intended to 
provide a reasonable cross-section 
of avai !able products, companies , 
and services; due to space 
limitations , we cannot list all 
companies and products. Inclusion 
in the resource guide should not 
be taken as a BYTE endorsement 
or recommendation. Likewise, 
omission from the guide should not 
be taken negatively. The 
information here was believed to be 
accurate at the time of writing, but 
BYTE cannot be responsible for 
omissions, errors, or changes that 
occur after compilation of the guide. 



Multiuser BBS with dBASE 
The Bread Board System ( tbbs) 
Information Manager provides high 
performance multiuser electronic mail , 

custom databases, or protocol file transfer 
on a single PC using only DOS. No LAN 
or multitasker. 

Using menu templates you can tailor 
the system to your exact 
needs. Move beyond 
multiuser bulletin 
boards by adding The 
Data Base System 
( tdbs) expansion module 
to allow custom multi­
user dBASE programs 
as well. 

,· ., 

The co11trol console mo11itors peiformance 
a11d puts you in co111111a11d of a bmy. 

Up to 32 lines and still easy to me. 

m11lti11ser system. 

Mix local 
and remote lines 
at speeds up to 
19,200 bps. 

16 user tbbs 
$895 . Also 
available in single 
and 32 user versions. 

Available now for immediate delivery. 

Call for more 
information and 
access to a 
demonstration 
system 
(303) 699-6565. 

dBase is a trademark of Ashton-Tate Corporation . 

I 
The possibil ities for custom 

information systems have never 
been greater. tbbs and tdbs allow 
a level of performance and ease 
of implementation never before 
available at any price. You get 
rapid custom system development 
combined with the reliability inher­
ent in the low complexity single 
CPU and DOS only environment. 
Experience the power and control 
only tbbs/tdbs can provide. 

eSofc, Incorporated 
15 200 E. Girard Avenue 
Suite 2550 
Aurora, CO 80014 
(303) 699-6565 





C&n:!P.iler Perfonnance: 
• 1 ew based pointers access far data with size 
and speed of a 16-bit pointer. 

• Register parameter passing: _fastcall passes up 
to 3 parameters in registers, and floating point 
values are returned on the coprocessor stack. 

· Function-level control over optimizations. 
· Integrated inline assembler. 
·Highly compliant with proposed ANSI standard 

(we pass 75 of79 "Plum Hall" tests). 
·Incremental compilation in both DOS and OS/ 2. 
· Dramatically improved local code-generation. 
Programmer's WorkBench: 
• Designed by professional programmers, for 

professional programmers. 
• Complete integration of edit. make, debug cycle 

in both DOS and OS/2. 
• New Source Browser provides infonnation on all 
aspects of ):'Our source code. 

· Microsoft C Advisor is an on-line reference for 
the em~ronment, C Language, and Runtime 

Libraries. 
• New MAKE is now a full superset of 

XENIX/Ul\1X MAKE facility. 
• Specify all build options, includ­

ing target environment, from 
within development environment. 

• Takes advantage of OS/2 for back­
ground operation of components­

such as compilation. 
· Open architecture: 3rd party tools and 

libraries can be easily installed. 

Microsoft CodeView Debugru: 
•Completely redesigned user interface. 
• Debugs nearly any size ap_p!ication on both 286 
and 386 machines under DOS by taking all but 
15K of CodeView out of the 640K address space. 

· Multiple file debugging. 
· Multiple memory vtews. 
• Array browsing. 
• Automatic "locals" window. 
Advanced Programming Techniques Manual 
answers the most popular programming questions 
with extensive commentary and sample code. 

If you love the rush of adrenalin that comes 
with sudden acceleration, we've got a C that's 
just your speed: the exhilarating new Microsoft® 
C 6.0 Professional Development System. 

Designed to get your blood racing in noth­
ing flat with the fastest; slickest code available in 
the shortest, smoothest time possible. 

Thanks to some of the most sophisticated 
code optimizations around. 

With this C, you get everything from reg­
ister-based parameter passing to a globally opti­
mizing code generator to complete loop optimi­
zations. Plus new super-efficient based pointers 
that access far data instantly. 

And your code isn't all that moves faster. 
Whether you're developing for MS-DOS~ 

Microsoft Windows™ or MS® OS/ 2 Presentation 
Manager systems, our brilliantly integrated Pro­
grammers WorkBench propels 
you through the creative proc­
ess with precision tools. 

Including a new souped­
up CodeView Debugger that 
not only debugs any size DOS 
or OS/2 application program, 
on any 286 or 386 machine, 
but also gives you data-brows­
ing so you don't have to constantly guess at values. 

To save even more time, our C Advisor is 
on-line and on-time whenever you need it. This 
complete hypertext reference not only gives you 
sample coding solutions, but it even lets you copy 
and paste them directly into your program. 

If you want to review part of your handi­
work, our Source Browser helps you find it with 
a full call tree that literally draws you a map. 

For a free white paper with more details, 
just call us toll-free at (800) 426-9400. 

Then get your hands on Microsoft C 6.0. 
The development system specially created 

for people whose only fear is being left behind. 

ltfiClosofl• 
Making it all make sense· 
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and Omada. call (206) 882·8661. © 1990 Microsl:Jft CmporaticnAll rights resen 'Cd . . \/icrosoft. the Microsoft logo. MS·DOS. 
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Corporatian PC/.4 Tis a registered trademark of br1£mational Business .\fachines GJrporation 
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IMAGES 
FROM THE DEEP 

David A. Mindell 

ceanography is a dark science. Like astronomy, 
it is the study of a void, overwhelming to behold 
and hostile to human life. In such fields , im­
provements in instrumentation often determine 
the progress of science. The evolution of ocean 

instruments able to function in the highly pressurized, corro­
sive, conductive environment has been a key element in the ad­
vancement of our knowledge about the deep . 

The Deep Submergence Laboratory of the Woods Hole 
Oceanographic Institution performs research regarding deep­
ocean vehicles and instrumentation (see the photo) . Headed by 
scientist Dr. Robert Ballard, DSL's previous work with deep­
ocean vehicles includes the discovery of the Titanic 3800 
meters below the surface, and the Bismarck, 4700 meters down 
(see " Finding the Titanic ," March 1986 BYTE). 

Manned instruments , in the form of submarines like ALVIN 
(a manned research vessel operated since 1964 by Woods 
Hole) , provide exciting insights into the deep-ocean environ­
ment. But technology is moving toward remotely operated ve­
hicles. ROVs are safer and less expensive to operate than 
manned vehicles and can stay submerged for days and even 
weeks , compared to 8 to 12 hours for manned submersibles. 

Most recently , DSL's personnel have designed and built a 
deep-ocean ROY called Jason (see figure 1) , named after the 
mythical argonaut who searched for the Golden Fleece. It is 
among the first ROVs designed from scratch to take advantage 
of the communic:itions and control possibilities created by 
fiber-optic cables. 

The Jason Project 
Among other undertakings , DSL employs the Jason ROY in an 
educational program known as the Jason Project. The pro­
gram's goal is to expose students to the excitement of the sci­
ences and engineering, hoping to spark their interest in learn­
ing about the undersea world. 

The Jason Project uses the vehicle to perform an annual 
series of underwater dives and to televise live pictures from the 
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ROY to over 400,000 North American students visiting science 
museums . These are fully interactive shows transmitted over 
two-way satellite links . The school children watch the research 
as it takes place and can ask Dr. Ballard questions . 

Students participating in the project literally can have hands­
on experiences, actually operating the vehicle from their re­
mote sites. Joysticks and graphical user interfaces are con­
nected over the satellite network directly to the vehicle com­
puters. In this way , pupils can direct their own exploration of 
televised wrecks . Simultaneously , they can see the results of 
their actions on real-time data displays. 

Woods Hole carries out its Jason Project explorations via a 
vehicle system consisting of the Jason ROY and a smaller cam­
era sled called the Medea (named after Jason 's wife) connected 
to a surface mother ship (see figure 2). Jason and Medea pro­
vide video , data , and sonar images to the mother ship , which 
houses scientists and engineers who coordinate the vehicles and 
process the data on computers . The mother ship also contains 
transmitters that send data from the ocean to remote sites via a 
satellite uplink . 

An electro-optic cable containing electrical power lines and 
three single-mode optical fibers connects Jason through Medea 
to its mother ship . The ROY can dive to 6000 meters and move 
with its own thrusters for extended periods of time. The Medea 
hangs between Jason and the mother ship to absorb the tremen­
dous loading forces of a long cable connected to a pitching ves­
sel. It also provides lights and video so Jason 's operators can 
monitor its movements . 

On-Board Computers 
All high-level computation is performed by 386-based micro­
computers on the surface ship . These tasks include vehicle con­
trol , manipulator control, ship movements and navigation, and 
data logging. Scientists do not entrust critical computations to 
the subsea vehicle computers because of their remote nature­
they operate under constraints of power , space, and limited 

continued 
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The Woods Hole Jason Project uses a unique vehicle system 
and a fiber-optic network to transmit data from under the sea 
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accessibility. Subsea computer tasks include low-level monitor­
ing, hardware control, data collection, and communications 
handling : "smart multiplexing." With most computers on the 
surface, software development for Jason can be performed on 
standard machines separate from the vehicle itself. 

The topside Jason computer runs VRTX (for virtual real­
time executive multitasking operating system), which monitors 
the vehicle systems, receives information from the operator's 
handbox and joystick, and performs control calculations to 
send the required commands back down to the vehicle. This 
computer also formats and sends vehicle-monitoring informa-

In 1989, Jason surveyed and excavated a fourth-century 
trading vessel lying 700 meters deep in the Mediterranean sea. 
Here the vehicle employs a specially designed robot arm to 
recover an amphora, or large vase, from the wreck. 
(Photo courtesy Quest Group , Ltd., and Woods Hole 
Oceanographic Institution) 

Sharps 
navigation 
transducer 

JASON ROV 

Syntactic 
flotation module 

(1200 lbs.) \ 

Computer 
housing 
with gyro 

Telemetry 
housing 

with lasers 

Figure 1: Connected by a fiber-optic cable to a mother ship, 
Jason maneuvers using a set of seven thrusters to perform 
deep-sea research. Note the extensive array of video cameras, 
the remote manipulator arm, and other assorted sensors. 
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JASON'S TWO TELEMETRY OPTIONS 
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Figure 2: Two different methods of telemetry connecting the 
computer suite on the mother ship through the Medea camera 
ship to Jason. On the left , standard serial lines connect 
Jason's computers , while on the right , an updated scheme uses 
a LAN to connect system components. Both options use the 
fiber-optic cable , but the network telemetry shown at right 
addresses the vehicle as an actual node on a JO-Mbps LAN. 
This network can then be easily connected to other networks 
via a satellite link. 

tion to a Sun386i workstation , where its Exabyte tape drive Jogs 
it, along with sonar and ship data, for further analysis. 

Benefits of Fiber Optics 
Shallow-water ROVs tend to be tethered to a ship by regular 
coaxial cables. Power, telemetry, and video are frequency­
multiplexed on electrical conductors. When deep-ocean work 
of several kilometers or more requires such long cables, attenu­
ation severely limits signal bandwidth. 

To overcome this problem, scientists use fiber-optic cables 
capable of faster and higher-quality data and video transmis­
sion. Laser-driven optical systems enable transmission rates in 
excess of 125 megabits per second . Such advanced types of data 
highways are transforming the science oftelerobotics. 

The wide bandwidth of fiber optics allows Jason to transmit 
data from multitudes of instruments and cameras. The ROY 
carries devices such as a side-scan sonar, an electronic still 
camera , and laser/sonar ranging systems. In addition , Jason 
carries two charge-coupled-device color video cameras and a 
broadcast-quality " three-chip" camera with a separate CCD 
for each primary color . 

Jason video is digitally modulated and then multiplexed onto 
two of the three optical fibers . The third of the three optical 
fibers conducts bidirectional data telemetry for these instru­
ments, control commands , and vehicle-monitoring functions. 
A specialized TAXI (for transparent asynchronous transceiver 
interface) chip , made by Advanced Micro Devices , multiplexes 
10 10-Mb serial Jines onto a single 125-Mb signal on the fiber. 
A TAXI at the other end then demultiplexes the signal back into 
10-Mb Jines. 

Engineers at DSL are developing hardware and software ar­
chitectures to make efficient use of such fiber-optic communi­
cations channels. Research areas include signal processing, 
imaging, and nonlinear distributed control. Each area requires 
incorporating the raw bit rate of the optical fibers into a stan­
dard , flexible , and reliable network computing environment. 

Serial Telemetry 
The original Jason system relies on standard serial lines to 
transmit commands and data . Two high-speed TAXI channels 
are multiplexed from 10-Mb to 9600-bps RS-232 and RS-422 
serial lines . On the vehicle Jason , these lines connect directly to 
instruments or through control computers for the vehicle and 
the manipulator arm. Each computer is built around a special 
instrument bus computer (IBC), a 10-MHz 80C86 machine 
based on a standard multibus-derived backplane developed at 
Woods Hole for use in low-power oceanographic instruments . 

The subsea IBC that performs primary vehicle control runs a 
version ofVRTX that concurrently handles several responsibil­
ities: vehicle monitoring, data communication, and closed-loop 
control tasks for piloting the vehicle. The most time-critical 
controller is a heading servo whose calculations run topside . It 

continued 
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issues commands to the thrusters at about 5 to 10 Hz. This 
function keeps Jason on a given heading and reduces the human 
operator ' s workload. 

Communications based on serial interfaces are conceptually 
simple and highly reliable . All data packets are sent in ASCII 
form with logical headers. An operator can debug serial 
streams at any point merely by viewing them on a terminal 
screen. Heading information, for example , might be contained 
in a packet ofH270, meaning the vehicle is facing 270 degrees. 
Furthermore, programming tools for serial interfaces are sim­
ple and well developed. Each topside machine uses a Star Gate 
communications coprocessor to handle up to eight serial ports 
simultaneously. 

These serial interfaces , however , become impractical past a 
certain level of speed and complexity. They might be ac­
ceptable in a standard research laboratory where a system is set 
up once and remains so for a long time . But the Jason system 
goes to sea three or four times a year , and technicians must set 
it up and organize it efficiently. The proliferation of point-to­
point serial cables complicates such operations because of their 
sheer quantity. 

Furthermore, as the system matures and its capabilities are 
extended , control and telemetry requirements exceed the 9600-
bps , or even the 19,200-bps , limits of these serial lines . For 
example, the current average latency on the heading servo, or 
the time it takes for the vehicle to react to a disturbance in the 
environment , is about 180 milliseconds . This speed is adequate 
but not optimum. If the bandwidth were increased above 5 Hz, 
operators could control the Jason vehicle more precisely by 
making quicker course corrections. 

Network Telemetry 
For multinode environments , a LAN greatly simplifies inter­
connections . Furthermore, because of a LAN 's flexibility and 
programmability, you can easily increase its capabilities with 
new configurations and added hardware . 

But an ROY at 6000 meters below the ocean surface is far 
from a typical LAN application. To make a network function in 
this type of hostile environment , ocean engineers must modify 
and improve on existing technologies . Jason's requirements in­
clude a long cable run with no possibility of repeaters and 
limited space and electrical power on the subsea nodes. Also 
needed are high reliability and the capacity to operate in the 
event of damage to those nodes . 

DSL evaluated several network structures to find one that 
would fulfill the requirements of the Jason application. DSL 
decided against using the Fiber Distributed Data Interface , be­
cause while it is specifically designed for fiber optics , the lab 
cannot commit the resources necessary to modify and support 
it . Furthermore, FDDI specifies the needs for repeaters every 2 
kilometers . This type of repeater is not available for oceano­
graphic cables . Similarly , standard Ethernet networks have 4-
km limits . 

The ProNET-10 from Proteon provides the nucleus of an ap­
propriate and reliable solution for these problems . It uses 10-
Mbps hardware and a token-passing scheme to prevent mes­
sage-packet collisions. If a node fails , it removes itself from the 
network via a relay, providing good fault isolation. 

DSL modified the basic network to suit the Jason application. 
This work included using Xylinx programmable gate arrays to 
design a board to fit into Jason 's cylindrical pressure housing. 
The resultant network reduces message latency through the te­
lemetry system from 90 ms to 5 ms . Overall , this system's data 
throughputs are about 65K bytes per second, an improvement of 
nearly two orders of magnitude over 9600-bps serial lines . 
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DSL also developed the software to support Jason 's network . 
Since the YRTX kernel does not support any network inter­
faces, lab personnel modified a commercial TCP/IP package to 
operate in the YRTX environment. The use of a standard proto­
col like TCP/IP allows other computers on the network to use 
existing software. This network connects the topside computers 
not only to each other but also to the computers located under­
water. DSL has created a flexible system in which any device 
can talk to any other device. 

The Jason subsea computer interacts with the topside control­
ler, and it also logs data to a Sun386i connected through an 
Ethernet gateway. Furthermore, the topside controller gathers 
data from the ship and vehicle navigation computers and pro­
vides position information to calculate the vehicle ' s control 
commands . In another configuration, a microcomputer simu­
lates the Jason node , thus providing a shore-based network for 
software development. Without complex connection problems, 
DSL personnel can also arbitrarily add nodes to the network, 
using standard hardware and software . 

TCP/IP also has a global effect. It lets the Jason network con­
nect to other standard networks. For example, TCP/IP allows 
the use of gateways to satellite networks for transmission of 
ocean data to the shore in real time. With an additional gateway 
to Internet , the Jason vehicle could relay data and images from 
sea in near real time to scientific computing environments all 
over the world . 

Scientific and Social Implications 
Scientists will benefit from the inclusion of oceanographic re­
search vessels in national computer networks. By allowing re­
searchers to communicate with each other wh ile at sea, such 
network connections improve the contribution of oceanograph­
ic research expeditions to the scientific community as a whole. 

Not only can Jason transmit live pictures of underwater re­
search to students, it could also transmit video and data to an 
auditorium of geologists, biologists , or historians . The capabil­
ities of an ROY maintain the interactive nature of highly suc­
cessful manned submersible operations while vastly increasing 
the opportunities for communication among researchers . 

Developments in ocean research are influencing the social 
structures of communication. The Jason Project uses fiber op­
tics and satellite links to integrate science, technology, and 
education. Through Jason 's satellite link , students in science 
museums participate in the study of human and geological his­
tory on the ocean floor- " telepresence ." The communications 
and networking capabilities of Jason and the Jason Project will 
make the wonders of the ocean more accessible not only to sci­
entists but also to the larger community. • 
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PCBRAND 286/12 __ $599 
12 ~ !Hz Clock. Zero Wa it Operation. 
i'onon SI 15.3 Landmark "' Speed 15. 1.\1Hz, 
512KRAM. l.2MB or 1.44MBDri\'e, !OJ-Keyboard. 
2 Serial and 1 Parallel Pons 

PCBRAND 286/16 __ $749 

16MHz Clock. Zero Wait Operacion. 
i'o non Sl 19.0 Landmark ""Speed 20.6.\'IHz. 
512K RAM. 1.2:VIB or l.44MB Dri,·e. 101-Keyboard. 
2 Serial and I Parallel Pons 

PCBRAND 286/20 ___ $899 
20 MHz Clock. Zero Waic Operacion, 
i'ononSl 23.0 Landmark"'Speed 26.7~ 1 Hz. 

512K RAl'vl. l.2MBor I.44MB Drive, 101-Keyboard, 
2 Se rial and 1 Para llel Pons 

.&Tower is a registered trademark of !\'CR Corpor3tion 

-Personal Computing's JO Best Mail Order Companies, Feb. 1989 

Standard System Features:• 
• 80286-12. 80286- 16. 80286-20 operati ng ac 

12 MHz. 16MHz. o r 20MH z w/ ZeroWaic 
• 5 I 2K RAM expandable 10 8MB on che Syscem 

boa rd usi ng 256K or Itv!B RAM 
• 1.2MB 5.25"or 1.44MB 3.5" Diskene Drive 
• FCC Class "A", Intended for business use 
• High perfonnance 16bi1 VGA Cards with 

o pcional !024x768 capability 
• ! :! Interleaved Hard/Floppy Dri,·e Controller. 

l:Vlb/ Second d isk transfer races o n a ll lOOMb 
drives o r larger 

• Enhanced 101-key Click/ractile Keyboard 
• 2 Serial & 1 Parallel pons on std-configuracions 
• High Capacity System Po"·er supply 
• Real Time Clock/ Calenda r wich 5 Year Banery 
• 80287 Co-Processor Suppon 
• A-'11 BIOS w/ full MS/ DOS.OS/2 .XEi'IX. U. 'IX. 

i'OVELL, 3COM and PCi'ET compatibility 
• Built-in System Board LIM 4.0EMS ha rd"·are 
• User configurable VO liming permin ingcomp­

atible operation w/o lder peripherals or fascer 
1/0 for newer devices 

• 8 Sloe motherboard design (5 !6Bi1 & 3 8Bi1) 

• _\•ledium foot print case w/ 6 Disk Dri,·e bays 

Options: 
• Lo" · profile Slim Line Case"' 3 Disk bays 

(as pictured above) 
• Mini Size desk top Tower • Case w/ 4 bays 
• VGA or CGA Plasma Ponable Case 
• Factory Installed RAM Upgrades 
• Custom configurations " / Name Brand 

peripherals of you r choice 

"features below for 286/ 16 and 20 only. Call for 286112 

PC BRAND 286/ 12 

w/ 51 2k. Hard Disk Dri\'e, ~ lonitor & \'ideo Card 
Hard Drives: 
Mb/ Ms 20/ 40 40/ 19 66/25 100/25 

No Video 5929 51029 5I209 SI349 

Mo n o SI049 SI !;9 Sl329 51469 

VGA· MO no 51229 Sl329 S!509 SI 649 

VGA-Colo r 51459 51559 51 - 39 51879 

SVGA/Color SI569 S!669 Sl849 SI 989 

PC BR~ 286/ 16 

" '/5 12k. Hard Disk Dri,·e. _\ lonitor & Video Ca rd 
Hard om·es: 
Mb/ M.s 20/ 40 40119 66/ 25 100/25 

No Video s 10- 9 SI 1- 9 Sl359 51 499 

"fono SI 199 SI299 SI 479 51619 

VGA-Mo n o s1r9 5I .. - 9 51 659 51799 

VGA-Colo r 5I609 Sl 709 Sl889 S2029 

SVGA/ Co lo r 5I 7I9 Sl819 Sl 999 S2139 

PC BRAND 286/20 

w/ 512k. Hard Disk Drive. _\·loni ror & Video Card 
Hard Drives: 
Mb/ Ms 20/ 40 40/ 19 66125 100/2 5 

S o Video SI229 Sl329 51509 SI 6"9 

Mono SI3;9 Sl+-t9 S!629 s1 - 69 

VGA-Mono SI529 SI 629 S! 809 S! 9; 9 

VGA-Colo r 51 759 S!859 S2039 s21 - 9 

SVGA./Colo r SI 869 SI 969 S2149 S2289 



*TRW-Na1ional Compu1er Maimenance Services 

Intel386 
Technology 
at 286 Prices 
the 386SX-16 
Only$899 

PC BRAND 386/SX-16_ $899 
16 MHz Clock, Zero Wait Operation • Norton SI 18.7 Landmark"' IS.3M Hz. 
512K RA."'! , l.2MB or 1.44MB Drive. 101-Keyboard. 2 Serial and I Parallel Ports 

Standard System Features: 

• 80386.SX Processor Operating a1 16MHz deliv· 
ering 18MHz Effective Throughput 

• 512K RAM expandable 10 SMB on the System 
board using 256K and/ or I MB RA.iM 

• l.2MB 5.25" or J.44MB 3.5" Diskene Drive 
• FCC Class "A". !mended for business use 
• High performance 16bi1 VGA Cards with 

optional 1024x768 capability 
• l :I lmerleaved Hard/Floppy Drive controllers. 

1 Mb/Second disk transfer rates on all 100 Mb 
drives or larger 

• Enhanced 101-key Click/Tactile Keyboard 
• 2 Serial & 1 Parallel ports on std-configurations 
• High Capacity 200 Wat! System Power Supply 
• Real Time Clock/Calendar wi th 5 Year Bauery 
• 80387SX Co-Processor Support 
• AMI BIOS with full MS/ DOS. OS/ 2. XENIX. 

UNIX, NOVELL. 3COM compatibili ty 
• 8 Slot motherboard design (5 l 6Bi1 & 3 8Bi1) 

S).000 

snoo 

53.600 

Sl,900 

S2.200 

SI.\00 

SO)S()sx 16\IHz ~rstt:ms with· 
l.\lb R.\..\I. \"GA Gird, Color \lonitor 
40~!b H3rd Di>k. DOS. I 0 

PC BRAND 386SX-16 

I 

I 
• Medium foot prim case w/ 6 Disk Drive bays 

(Shown in optional Mini Size Tower ®Case) 
w/ 512k. Hard Disk Drive. ~·loniio r & Video Card 

Options: 

• Low profile Slim Line Case w/ 3 Disk bays 
• Mini Size desk top Tower • Case w/ 4 Disk 

Drive bays (as pictured above) 
• VGA or CGA Plasma Portable Case 
• Factory Installed RA.111 Upgrades 
• Cuscom configurations w/ Name Brand 

peripherals of you r choice 

Hard Drlns: 
Mb/ Ms 

No Video 

Mono 

VGA-~ono 

VGA-Color 

SVG.VColor 

20/ -40 40119 66125 100/lS 

1229 51329 51509 51 649 

Sl}l9 514;9 51 629 51i69 

51529 51629 51809 51 9;9 

s1 - 59 51859 52039 521i9 

51869 51 %9 52149 52289 

Call 1-800-PC BRAND 
(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 
PC Brand, Inc. 9;4 W. Washington St.. Chicago. IL. 60607 Canadian Fax= 312-633-2888 Can3di:.m Voice = 312-226-5200. 
We are open \Ion. thru Fri .: Sam 10 6pm Cemral Time. MasterCard. \lSA. Discover. Checks ~ ~ ~ 
and Approved P.O.s are Accepted. Prices and specifications subject co change. BYTE 15-6 ~ ~ ~ 
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''The Best 
Low--Cost 

Alternative 
Around!" 

-PC Magaz i ne, 25M H z 386 P C's, Feb. 14, 1989 

PC BRAND 386/ 20 _ _ $1349 
20 MHz Clock, Zero Wait Operation. 
Nonon SI 23.0 Landmark Speed26. I MHz, 
1024K AA.M , l.2MB or l.44MB Drive. IOI-Keyboard. 
2 Serial and 1 Parallel Pons 

PC BRAND 386/ 25 _ $1499 
25 MHz Clock. Zero Wait Operation, 
. 'onon SI 28.2-Landmark Speed 33.6MHz. 
i\onon Sl 3J.6-Landmark Speed 43.5 w/ Cache, 
10241< R;\M,l.2MB or I.44MB Drive. IOI-Keyboard , 
2 Serial and I Pa rallel Pons 

"The PC Brand 386/ 25 
is a fascinating machine . 
It offers flexible configura­
tion ... at a bar gain price .. . 11 

"and the company backs 
it all with what may be the 
longest warranty on the 
market .. . PC Brand makes 
it possible to buy two com­
plete sytems for less than 
most competitors charge 
for just one . 11 

56.200 

s;.;oo 

54.800 

54, 100 

53.400 

52,700 

Sl ,000 

- PC Magazine, 25M H z 386 P C's 

Februmy 14, 1989 
386 20 .\1 hz Svstems with: 

2:-.lb RA.\! , VGA, C.1rd, Color Monitor 
lOO+Mb Hard Disk, DOS 

Standard System Features : 

• True 20MHz or 25MHzZ Intel 80386 CPU 
Operating with Zero Wait States 

• 1024K RA.Iv! standard expandable to 16MB 
using 256K and/ or !MB RAM 

• 1.2MB 5.25" or J.44MB 3.5" Diskette Dri,·e 
• FCC Class "A", Intended for business use 
• High perfom1ance J6bit VGA Cards with 

optional 1024x768 capability 
• 1:1 Interleaving Hard Drive/Floppy Drive 

controllers. !Mb/ Second disk transfer ra tes 
on all IOOMb drives or larger 

• Enhanced IOI-key Click/Tactile Keyboard 
• 2serial& I parallel pons on std-configurations 
• High Capacity 200Watt System Power Supply 
• Rea l Time Clock/ Calendar w ith 5 Year Battery 
• 80287, 80387,orWeitek Co-Processor Suppon 
• AMI BIOS with full MS/ DOS. OS/ 2, XEi\IX. 

Ui\!X, NOVELL, 3COM compatibi lity 
• 8 Slot motherboard design (5 16Bit & 3 8Bit) 
• Medium foot print case w/ 6 Disk Drive bays 
Options: 

• Low profile Slim- Line Case w/ 3 Disk bays 
• Full Size Tower "' Case w/ 8 Disk Drive bays 
• Mini Size Tower ~ Case w/ Disk Dri ve bays 
• VGA or CGA Plasma Ponable Case 
• Custom configurations w/ i\ame Brand 

peripherals of your choice 
(Shown in Medium foot print Desktop Case) 

PC BRAND 386/ 20 

with Hard Disk Drive. Monitor & Video Card 
Hard Drives: 
Mb/"-' 40/ 19 66/25 100/25 200/ 19 

~o Vidro SI 779 s19;9 S2099 s2;49 

Mono Sl899 S2079 S221 9 S2669 

VGA-Mo n o S2079 522; 9 S2399 S2849 

VGA-Color S2309 S2489 S2629 S3079 

SVGA/Color S24 19 s2;99 S2739 S3 189 

PC BRAND 386/ 25 

wi th Hard Disk Drive, .vlonitor & Video Card 
Hard Drives: 
Mb/ Ms 40/ 19 66/25 100/25 200/ 19 

No Video Sl929 S2109 522 9 S2699 

Mono 52049 S2229 52369 52819 

VGA-Mono S2229 S2409 s 2;49 52999 

VGA-Color s24;9 S2639 52779 53229 

SVGA/Color S2;69 S2749 S2889 S3339 



386/ 33 CACHE ___ $2299 
33 MHz Clock, Zero Wait Operation, 
Norton I 45.9 • Landmark 58.7 MHz, 
1024K RAM. l.2MB or I.44MB Drive, JOI-Keyboard , 
2 Serial and I Parallel Pons 

"Here's a price $2799 ... 
[Now $2299] Must be 
stripped to nothing, Right? 
Wrong .. You don't sacrifice 
quality for low price either. 
The PC Brand machines 
are an efficient comb­
in ation of in-house en­
gineering and top-notch 
off-the-shelf Parts ." 

-PC Magazine, 33MHz 386PC's, 
October 31, 1989 

11 
••• great value. Period. 

.. . excellent price perform­
ance ratio; high quality.'' 

-Computer Buyers Guide, 
Product Review, 
February, 1990 

Standard System Features: 

• True 33 MHz INTEL 80386-33 CPU operating 

w/ Zero Wail Scaces Delivering up co 58.7 MHz 

Effeccive Throughpuc 

• Intel 82385-33 Cache Processor wich 32K 25NS 
Scaric RAi\1 Scandard 

• 1024K RAM Scandard Expandable co 16MB 

• FCC Class "A", Intended for business use 

• High performance 16bic VGA Cards w ith 

opcional 1024x768 capability 

• 1.2MB 5.25" or 1.44MB 3.5" Diskene Drive 

• 1:1 lnterleaving Hard DrivefF!oppy Drive 

Controllers, 1 Mb/ Second disk transfer races 

on all l OOMb drives or larger 

• Enhanced 101-key Click/Tactile Keyboard 

• 110 Pons-2 serial. I parallel 

• High Capacity 200 Warr System Power Supply 

• Rea l Time Clock/Calendar w ith 5 Year Bauery 

• 80387 or Weirek Co-Processor suppon 

• Phoenix BlOS wich Full MS/ DOS, OS/ 2, XE IX, 

UNIX, NOVELL, 3COM compacibility 

• EMS and Disk Cache in ROM 

• 8 Slot motherboard design 

• Medium fooc print case w/ 6 Disk Drive bays 

Options: 

• Full size Tower ~ Case w/ 8 Disk Drive bays 
(as pictured above) 

• Custom configurations w/ Name Brand 
peripherals of your choice 

• Faccory Inscalled Ram Upgrades 

I 

~-I~ 
s;.soo 

s;.100 

3.-oo 

53.000 

PC BRAND 386/ 33 CACHE 

wich Hard Disk Drive .. \·loniror & Video Card 
Hard Drives: 
Mb/ Ms 40/ 19 66/ 25 100/ 25 200/ 19 

No Video S26i9 52859 52999 53449 

Mono 52799 52979 53119 53;69 

VGA-Mono 52979 53159 53299 53749 

VGA-Colo r 53209 53389 53529 53979 

SVGA/Color 53319 53499 53639 54089 

Turn the page for Pon ables & Peripherals 

Call 1-800-PC BRAND 
(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 
PC Brand, lnc. 954 W. Washington St., Chicago. IL 60607 Canadian Fax = 312-633-2888 Canadian Voice = 312-226-;200. 
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Portables 
With More 
Power than 
Desktops. 

512K (286, 386/ sx) or 1024 K (386) RAM Serial 
and Parallel Ports , l .2MB or I.44MB Floppy, 
86-key keyboard 

The po~·er , r e li a bility a nd performance of o ur des kto p system 
m o the rb oa rds combine with o ur po rtable casin g to m a k e our 
system technically unique! 

We s uppo rt 3 built -in , ex ter n a ll y access ible dis k drives. 
e nablin g dual (3.5"a nd S.25") floppys fo r to tal media compatibility. 
lncluding tape CD-ROM drives o r o ther d evices to deli ver d es kto p 
functionality in a Portable Unit. 

Simulta neo u s internal A .. N'D external monitor suppo~ VGA 
functionali ty, 2 open card slots and our unique 3 drive support, permit 

this family to be used as a comple te "in tbe office syste m " which you can 
pick up and take anywhere. 

.-tcrua/ l 'GA PL45.1L-t Screen Image 

Standard Syste m Fearures: 
• All performance and compa tibility 

features as in desktops fearured on 
previous pages 

• 16 Grey Scale 640x480 VGA or 
4 Grey Scale 640x 400 CG A/Mono 
Graphics Plasma Dis play 

VGA Gas Plasma Portables 
Orn 1.-·, I Flopp~ -10 19 100 .?'"i .?00 19 

.\l h .\h 

z86112 s1w; S!9'n 5 .. H9'i S;\960 

286120 sr9; s51 9; SJW'i S-d 60 

386/ SX-16 S.? ; Sj,?9'; S3(fJ"i S-+160 
386120 s13w s.~- .:;o S-+l'iO S-1- 10 

386/25 Sj"S;o S.W"iO S-1j ; O S-1910 

386Cl25' S-1000 S-HUO S-1l"QO S'S .. ~ 

386C/33' S-1.'illtl S-+- 00 S"il OO 5"i600 
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Standard Features Continued: 
• 3 Accessible Drive Bays for (2) 5.25" 

and (I) 3.5'' Units 
• 2 Available Peripheral caret Slots 
• Simultaneous internal & eXIernal 

displays 
• 200Wan Auto Voltage Switching 

Power Supply 

CGNMGAGas Plasma Portables 
Dm I.°' I rlnppy -10 19 

.\ lh .\I, 

286/ 12 s1 - -15 Sll-15 

286/20 51 9-t 'i 51345 

386/SX-16 S.?0-i 'i Sl-1-15 
386/20 S.?-19; SM); 

386125 Sl&.ri 5 .. Kl95 

386C/2:5' Sjl-6 S354"i 
386C/33' 53-1.,') S .. ~5 

'JlKC.adM:d 

100 .?'i .?00 19 

S1"i-1"i SjJ IO 

s r -15 S..i..i !O 

528-i'i 53-l!O 

5.3195 5_')855 
s,;.;9; S.+055 
53945 5.;';05 

s.; 1.+5 s .. so; 

Monitors 

Cornerstone Te<hnology 
19• Dualpage Dl.splay/ 16 lci.·e.l .... ... ... . 51950/2i95 

lmtek/ Samsung 
14 M VGA Color .3 10P (MOx480) 

14· VGA Colo r .41DP (6-tOJC.t80) 
......... 5369 

.. 299 
t 4• 5VGA Colo r (10 I01:8x7680 ...................................... 4 19 

Mitsubishi 
1381 14· Diamond Sc3.ll (10 800x6oo) ............ ...... $499 

HI..6605 16" 5VGA/ EGA (to tUIOx"t024) ............... 1195 

HL6905 20• SVGA/ EGA (10 1z.sox1021} .. .............. 2095 

NEC 
GS-2A 14· MultL.\tonO (t0800x6oo) ................ .............. 5249 

2A 14· 5VGA (800JC6oo} .. _ .................. _ ................................... 479 

3D 14- 5VGA/ EGA (10Hx7681) .......... 649 

4D 16· 5VGA/ EGA {10Hx768) ............................... 1150 

50 20• 5VGA/EGA (1280xlOH) ............ 2350 

Panasonic 
CI39 1 PanaSync {lo800x600) . 5489 
Ml500 15- Mo no DTP with 3dapter ........... 1208 

M1 900 1r Mo n o DTP with 3dapte r ............... 1498 

Princeton Graphics 
Ma.xl5 14- Mono (10 J028JC7681) .............................. $249 

UltraSync 14· 5\'GA/ EGA C800JC6oo) ........................ 520 

Ultra.Sync 16• 5VGA/EGA ( I02b7681) ..................... 879 

Princeton Publishing Lobs 

Fax Cards 

Complete PC 
Complete f a.'\: 4800/ 9600 .. .. ...... .. ..... ......... 5249/ 399 

Complete Conununicator ...... . ...................... 5'19 

Com plete Portable Fax 9600 ........ .. ....... 309 

Intel 
Co nnect.io n Copl"OCessor ............... .. ............ ... S699 

Quodram 
4800/ 9600 .... .... . . ................ ......... 5179/495 

Modems 

ATl 
2400ETC lnte rn:tl with M~P5 ............................ $165 

2400 ETC E.""< ternal with .\tSP5 ............................ 205 

Hayes 
12008 Intern:tl with Smancom .. ........... ......... $ 189 

24008 Internal with Sma.rtcom .... 249 

1200 fa: 1ernal ........ 185 2400 External ........ 3 S9 

PC Brond (/()()9(, Hayes Compatible) 
llOO Internal wllh "O ft~an: ... .. .. .... ............ . ..... s ... 9 
1200 E.'\'ll"mal ....... .. ""0 1 ... 00 Extc:rn3l ...... l.!9 

l-tOO inte rna l ~Ith software lM:'-iP5 ............ - 5111':) 

US Robotics 
Courie r HST 14.400 E.""<te rnal ........................... $599 

Multivlew 15- Mo no DTP with adapter ......... $690 Courier V .. 32 9600 External .................................. 889 

Relisys Courie r HST/V.32 E.xtemal .. .. ........ 995 

9503 14. VGA Mo n o(&-i-OJC.t80} ............................... $145 

95 13 14M VGA Colo r (610x480) ... ........................... 369 

1520 15· S\'GA (101:-b768) 

Seiko 
1440 t 4• SVGA (I02·b7681) 

Sany 

.......... 679 

....... 5599 

1304 14· SVGA Ct0 t 02"'JC768) ----·----··-·-- .... $689 
GDM-1606 16· CA.DD (11:80x t0l·O ........................... Call 

GDM-1953 19M C..\D D ( t?8-0JC I02•) .... Call 

Zenitli 
ZCM 1 .. 92 VGA flaLSCtten (6-tOx-480) ..................... $6 19 

RAM/ 1-0/ Accelerator Boards 
Intel 
Abovcbo3rd Plus Sl2K .. . .................. S419 

Abo,·cbo3.rd Plus VO .. ....................... ...... .. ........... 469 

lnbo3t'd 386PC with IM 

lnbo3t'd 386 AT wi th OK 

PC Brond 1 o Gr<l• 

... 595 
.. 859 

AT tP ~ IG ..................................... s .. 9 

XT IP I' IG Cloc:k.. Caknd.3r ....... -t9 

Video Cards 

ATI 
VGA '\,T;'ondcr 256K/5 12K . . ..... ..... . $245/297 

NEC PC Maga::lnt' 's Editors Cbolct' 

Graphics Engine 16 c102u168} ........................... 5679 

Graphics Engine 2 56 (10l-i.JC768) .............................. 969 

Parodise 
EGA Au toswltch 480 

VGA 1024 w ith 256K .. .. 
.... ··············· 599 

..... 199 

VGA 1024 with 5 I 2K ........................................... 239 

85 14/ A Pl us ................................................................ 569 

VGA Upgrade .................. . 

PC Magazine's 
Editors Choice 

. ......... 199 

Cardinal VGA Cards 

I w • I i ' i 1 
I I I 
I ! I L_J 
I ' -I - ., 
I -! I 
! - ..l -1~wr~t~ 1 ~ 1 ~ 
EDITO RS' 
CHO ICE 

A.:r 1 0 ·gs.o 
Ca·::i ~.a '- GA€0C 

VGA 100 8 bit 256K ........ .... $109 
VGA 500 16 bit 256K .......... .. 17 5 
VGA 600 16 bit 512K ........ .. .. 199 

Video Seven 
10241 VGA ?dth 256K/512K ................. $2391299 
\'RA.,\i VGA with 5 I 2K ................ . ............. 469 

Courier HST 9600 lntemal ... .. .... .. . .. . ...... 579 

Tape Backups 

Archive 
ST600 lnt .. o r FT60 Ext .. 60~IB w/co nL ... $590 

FTI501 1 50~tB 1.nte mal with con troller .......... 89S 

VPl501 1 50~tB Inte rnal ~o,·eU ce rtified ........... 895 

VPl50E 150~t8 External ~ovdl ce rtified ...... 1175 

VP-i02 ln1erface Bo3rd fo r VP Se ries .............. 11 5 

VP409 PS/2 Inte rface Bo3rd fo r VP Series ...... 230 

Colorado Memory Systems 
DJ -10 jumbo 40/ SOMB l.n1e ma1 ....... S249 

KE-IO Exte rnal Ch .J.S i.s Kit wll h ln1e rface ....... 139 

Maynard 
Mayns tn::3m 6o/ 150MB Portable ......... $889/ 1395 

M3yn.s trcam 2200HS 2.2GB Pon.able ........... 4350 

Floppy Disk Drives 

360K 5.25- Half Height Black 

720K 3.5· Half Hc:ig ht Black 

J.2M 5.25· Half Height Grey .. 

J. 44M 3.s· Half Height Grey .. 

Sysgen 

.............. Si5 

.80 
. .... 85 

. ................ ...... 95 

Bridge-File 5.25 - 360K/ l. 2M.B b.1emal ........... 5229 

Bridge-Fli t: 3 . S~ 720K/ t.4HIB External . 229 

Bridgc:-Fllc: PC/AT Ad.3p1cr .. . ........... 59 

Hard Disk Drives 

Compaq/ Conner IDE Upgrodes 
.fOM 28ms ............ S-i59 lOO~i l5ms .......... 5679 

200~1 I 9nts ................ . ............................... . 1249 

Iomega 
81201 20 .. \t lnL .... S765 Bl4'tl -iO~t l.nL ... $995 

Bl+LX Du3J 5.ZS +t.\i Extc:mal 

PCl/SO S onbooubk Card . 

PC2B/ 50 Bootab le Card 

.............. 1995 

.. .. 169 
........... 230 

Plus Hardcards 
1-':udcard 20 8 bit ............................................... 5539 

H.ardcard 40 8 bit o r 16 bi1 ... 599 

Hardc.:i.rd 80 16 bit ........................... 695 

Seogote 
lO.\t 65ms ST225 Half Height ....................... $209 

l O~t 3Sms STI 25 Half Height .............................. 245 

30~1 35ms STI38 Half Height ............................ 3 10 

40~1 28msST251 - I Half Height ........................... 349 

40M 24 nl5 STI 51 Half Heigh I ................... ......... 4 19 

80.\I l8ms ST ... ()96 MBf .................... 590 

Intel 

Add 550 for XT Kit 
forSTlxx, ST2xx 

Co-Processors 

8087- 1 .................. $ 189 8087-l .... . .............. 5129 

80287· 10 . .. 229 80387-SX ......... 309 

80387-16 ........... 3-<9 80387.ZO .. . ...... 399 
80387-25 . "179 80387-33 ................. 639 

Weitek 
Ab3CUS 20/ 25/ 33 ..................................... . .............. Cali 



CD-ROM 
Amdek 
1.ascrdcck 2000 SOOMB External Kit .............. S619 

Microsoft 
Book.shelf 1.0 ..... Sl 9 5 Stat Pack ... S99 

Programmer 's Library .... 295 

NEC 
CDR77 E"<ternal .. SSSS CORSO Internal .... 5499 
:\I/ AT Interface Kit .......................................... 129 

Clipan 30 ............ . 285 Image Folio .......... .. 285 

Sony 
CDUSIO Internal Kit 

CDUI 701 External K1t ••.. 

................ S66S 
........ 779 

Brother 

Printers 
(Numbers Jn Parentbeses 
Indicate Draft/ LQ CPS) 

HL&~r ........ St 125 Hl8PS ... . . 

Canon 

. 52950 

BJ130c is~ .......... S69S LBP4 Laser .......... S99S 

LBPS-ID Laser BPP~I ................................ . .. 1650 

Citizen 
GSX 140 ( 192) ....... 5329 Co lo r Kit .. . 549 

Epson 
LX810 {1 80/ ;o) ....... 5 179 FX850 C3J-0/88) ......... S329 

FXI0.50 (26-t/S~ ) ....... "139 LQ5 10{180/60) ........... 3 19 

LQS SO 0 30188) ......... 495 LQ9SO (26ott88) ........... 495 

LQIOlO {ISO/ S-0) ....... 'f39 LQlOSO 0 30/88) ......... 669 

LQ2SSO c .. 0011os1 ..... 899 EPl.6000 6 PPM ••.•.•. ••.• 939 

Hewlett Packard 
Ocskjet Plus ........ Si lO Lase rJet UP . . 5 1025 

Lasetjet n ............ 17 20 Lasctjet llD ........... 2995 

Lasc rje t lll SPPM lMb NEW! ..... 16 50 

Laser Jet Accessories 

Pacific Data Products 
Plotter In Can. for U/llP ..... $249/269 
25 In 1 Cartridge ........................... 285 
Postscript cart. for Il or llP ......... 375 
lM Memory Card for llP .............. 275 

Turn your LaserJet 
Into a Postscript Primer! 

CPI 
Supcrfont Cartridge .................... $295 
lM Memory Kil ••.•••••••.•••.•••.•••.•••.•• 269 
2M Memory Kil ...... ........... ............ 549 

Princeton Publishing 
PS-388 Postscript board ........... $2250 

CaU about 400dpi Postscript 
Compatible Laser Primers 

Kodak Diconix 
150Plu.s ( IS0/SO) .. 

NEC 
.................. 5330 

Pl20XE 092/S-1) . .. S335 P9Xl.. C-1001190) ....... 51030 

LC890 SPPM Pos t..script ............................ . ....... 3190 

LC890Xl SPPM 4~lB ... . . ... .. 44 95 

Silen""·ritcr 11 Printers.... . . .. Call 

Okidata 
Ml.320 U00/62) ...... S34S .\tL3ll 0 00162) ........ S4i 9 

M.L380 (180/60) ......... 3S9 ML390 (270/90) ······-···475 
ML391 (270/90) ....... 655 MI.393 {-1SO/ UO) .. ..... 995 

Okil.a.ser 400 4 PPM ........................ .... . ... 1010 

Pane sonic 
1180 (1 9l/j0) .......... 5189 119 1 (H0/~8) ........... 5245 
1124 (19U63) ............. 299 1624 (1 92/6j) .429 

1695 CH0/66) .... ......... -tlS 4420 Laser ... Call 

Logicol Connection Print Buffers 
256K ...•.....••........ S449 512K .. 5529 

"Ol'ersized .\lonitors. P/ouers. 
Laser Primers. and Portables 
excluded from Free Freight 

Networking Hardware 
Gateway 
G/Ethcmct AT .... 5435 for PS/2 ....... S·lt35 

... .. .. 26S G/Ethcmct (8 bit) 

Lantastic 
2 ~l85 Starte r Kit/Adapter 

Ethernet Starter Kit/Adapter 

Standard Micro 
PSI 10 Board for PS/2 ..... 

........... 5419/ 19S 

........ 57 5/279 

.... 5439 
PC500WS 16 Bit fo r WS/ Scrve r ... .. .. .......... 375/ 449 

PC550WS 16 Bit Tl\'. Pr. for WS/ Sen ·er .... 395/ 495 

PC270E Tvt·i.s1ed Pair ........................................ 139 

PC130 Arcnec Board ...... ..... .. .. 135 

ARC1'"ET passh ·e hu bs I acth·e hubs .... ..... .. 7 2/359 

. ..\RC1'TI lntelligenl hub coax ......................... 495 

ARC1'TI intc:Wgen l hub r~:i.sted pair .............. 6o9 

Synoptics 
505lTTP Traruceinr ... . . ....... .... $139 

1000 Conc./2500 "'·o rkgroup Cone ........ 2S75/ 839 

Tiara 

Novell Networking 
( :\ ·or·eU Authorized Saks and Service) 

4 User ELS Level I ............ . 

8 User ELS Leve U ......................... . . 

........... . 5429 

.... 989 
........... 1850 

. .. 2850/ 4 550 

Advanced l"ien-.·are .. .•. 

SFT 1''erv.·a.n: 286/ NefQ.·are 386 . 

Network Utilities 

Brightwork Development 
PS-Print ............... $4 15 Que ue IT! .......... 5119 

CC: Moil 
25 User ............... S49S 

Remo te ... . .......... ... 235 

Cheyenne Software 
1'"e tbac k .. .. ... 5189 

Da Vinci dlall Seroers 

DOS ..................... 5849 

Expand . 5445 

Gateway. .. .. 895 

Mo nitrox .....•. S50S 

DOS/\\1lndows 51349 

4 port hubs ........... 549 s port hubs ........ 5285 Lan Systems 
lancard/A 8 bit ARC1'TI .. .... 89 

Lancard/A 16 bit ARC.'\ET Board .. . .... 249 
Lancard/E 8 bit Ethe rnet/TV.·lstcd Pair .... 199/ 329 

Lancard/E 16 bit Ethernet Twisted Pair .......... 339 

Tops 
Re peater .............. 5125 Flashcard ........... 5155 

Western Digital 

Lan.space ....... .. .... 53 10 Un.spool ......... S259 

Norton-Lambert Close·up 
Support 3.0 ......... 5165 Customer 3.0 .... Sl 35 

Ontrock 
Disk Manager -S ... 599 

Tops 
!'ietPri.nt 2.0 .......• Sl 45 

........ SSS 

Ne""·o rk Bndl ... 5169 

::~~:~: ~~:;~~~! 1~ ... :~ .. ~~~.~.~ .:::::::::::::::.~~~! Traveling Software 
Desk.link 2.2 ..... 595 La.plink m ... 592 

Ethercanh 16 bit ......... .. . .......• 2SS 

Xircom 
Poc ket ARCNET Adapter Coa.x or~· . Pr ....... S295 

Pockel Ethe rnet Adapte r Tvt·i.sted Pair ....•....... 489 

Plotters 
CalComp 
1023 .................. S3450 1043D)t ............. 55700 

Houston Instruments (Call for Prices) 

DMP52 ...... .... .. .. DMP52MP ..... DMP61 
DMP61DL ... ... .. .. DMP62 .......... DMP62DL 

lmagcnu.ke r ( PC Masa=ln#' 's Edltol"s Cbola) --·-· Call 

Scanners/ Digitizers 
Complete PC Scanners 
Full Page . . ...... . 5499 Half Page ........... 5189 

Hand Sc:an.ner ......... . . ............................ 165 

Complete OCR Sofu:u re fo r HS/ Page ..... . 235/ 325 

Kurto 
IS/ On e 12Xl 2 ..... S3S5 IS/ On e 12xl 7 ..... 5509 

Microtek 
MSF 300G ....... ... 51495 MS F 300Z ........... Call 

MSF 400G ... 2750 MSF Edge Feed ... . lOSO 

Summasketch II Digitizers 
12xl 2 .......... $335 12x l 8 .........•....... 5599 

Input Devices 

CalComp \\'IZ 1000 DPI 

Logite<h 
................... Sl 7 5 

Hi·Rez C9 Mo use .. 585 with Paint ..... 599 
Track.man 320DPI ScrialfBu.s ..................... 99/ 109 

Microsoft Mice 
Serial with Paintbru.sh/wilh Windows .. $109/ 139 

Bu.s Mouse with Palntbru.sh ..... 105 

Unix/ Xenix 
Multiuser Products 

Digiboard lnlelllgent Serial Ca rds 

4 Port/8 Po rt ........................... . ............. 56451795 

Wyse Terminols 
W\'6o ................... 5309 \l'Yl50 . .. 5305 

U'Y370 14 ~ Co lo r ..... ......................... 859 

(Call o n Keyboard options) 

\l'\'50/\\"\'86 (both with Keyboard) .... 389 

Santa Cruz Operations CompleteSys 

XenLx286 ........... 5995 Xenb.: 386 ........ 51150 

Xenix Software 
Fo xba.se• 386 ..... 5779 Open Desktop .... CaJJ 
Mic ro§Oft Wo rd .. . .. 495 

VP/IX. 1/ 3• User ...... 359/ 629 

Xenix-1"e t 286/ 386 .......................... ··-·· 439/ 479 
Word Perfect 4.2 .... . .•.....•• 569 

Supplies 
Sony 5.25' 360K (box) ................... $9 
Sooy 5.25" 1.2M (box) .............. ... ... 14 

Sony 3S 720K (box) ···--· ·-··-··- ····- 13 
Sony 3.5" 1.44M (box) .... ........ ... .. .. . 25 
5.25" Diskette case ............ ... ..... ....... 9 
3.5" Diskette case ........................... 11 

Toner cartridge for HP Desl\let Plus • 

l.asetjct n aod Ilp ·-··················-···Call 
Data Cartridges 
DC2000(ea.) . $19 DC6oo{ea.) .. $27 
DC600XL (each) ....... .. ..................... 29 

*Free Freight in the Continental U. S. 

Power Protection Products 

Tripplite 
SK6 Spike Bar ....... 529 CCI+ Isobar ...... $85 

IB4 4 Outlet Isobar ........................................ -t 5 

LC1200 Lln e Condido ner ........................... 159 

BC32S Bane ry Back-u p .......... 279 

BC450 Ba n e ry Bac k-up ................................ 3-t9 

OM.,14 50 o r 4SOL.\!"'i Ban ery Back-u p ........ -t 19 

BC750L.\.."'i Bane11· Back·up ......................... 549 

OMl\11200 Bane11· Back-up ......................... 795 

Software 
Autosketch • .tutl.mato r .............................. 5239 

Borland Quanro ..... 95 Quattro Pro ...... 279 

Cac: rc Om.ni page 386 2. 1 .... ......... ...... ........... 6 19 

Dawto rm ProCom.m Plus ................... .......... 52 

d.Ba.sc I\' ............... -t i9 R.:Ba.sc ....... .. ...... -i89 

Delrina Pe rfo rm 2.0 ..................................... 159 

Delta Technology Direct Acces .s ................... 59 

Desk\·ie~: 386 ' '· 2.2 .... .... .. ....... .......... ....... .... 125 

Fifth Generation Fastback Plus .... .............. 109 

Foxba.sc .,. .................................................. 189 

Generic Co\DD l..c"\·el 3 ..................... 155 

Harvard Graphics_ ................. ...................... 319 
IB.\f DisplayQ.·ritc IV , ................. ..... . ..... 24 9 

Locus Freelance Plus ........................ 329 

Loru.s 123 r. 2.2 ..... 349 123 r. 3.0 .......... 389 

Microsoft Works ..... 99 Wo rd 5.0 .. ........ 2 15 

.So n.on Utilities Adv . ... ......... .......................... 79 

Pan.dox v. 3.0 .... ... 44 5 PC Tool.s 5.5 ....... 79 

Peachtree Acctg. Ill/with Data Quc 11· .. 149/ 225 

Pro. Wri te ....... .. .... HS QHlM 5.0 ........... 65 

Quicken ................. 39 Times lips ill .... 159 

Synutec Q&A 3.0 .. 215 Timcline 3.0 ..... 379 

Tlmeworks Publis h 111 .................................. 115 

Word Perfect 5.1 .. 

\l1ord.sc.ar Pro 5.5 ............................. . 
.... . 2-t 9 

..... 225 
Vcnrura Publishe r 2.0 .............. ...... .............. '199 

Windows Software 

Aldus Pagcmaker .•......... .......... $•99 
AMI for Windows ....................... 129 
AMI Professional ............ ..... ... .... 319 
Corel Draw ............ ........ ........... .. 329 
Microsoft Windows 2861386 .• 69/ 125 
Microsoft Excel 2.1 ... ...... ... .... .... 309 
Microsoft Word for W-mdows ..• 325 
Precision Superbasc 2 1''lndo'IV$ .. 189 
Pre<:isioo Superbase 4 1'1ndo"" .. 395 
HOC Windo°"-s Exp~ or !tta.nagcr . 49 
Crosstalk for Windows 1 .0 ........ 129 

Free Freight" 

30-Day Money-Back 
Guarantee 

Toll-Free Service & Support 

No Credit Card Surcharges 

Call for Prices on 
Other Peripherals & Software 

Call 1-800-PC BRAND 
(Call 1-800-722-7263) In All 50 Stares FAX-;: 1-800-722-7392 
PC Brand, Inc. 95-1 \'C \\;::ishington St.. Chic:i~o. IL 60607 C::in:i<li::in F::ix = .312-63.3-2888 C:in:1<li:1n \'oic:e = 312-226-5200. \X·e :! rt: open 
.\I on. 1hn.1 Fri. : S::im w 6pm Cent;:t! Time . .\bst;rCard. \ 15:\. Oiscon:r. Checks and Appro,·e<l P.0.s :ire .-\c..-cepted. Price:-> and :->pecifi<.:u t ion:-> 

subject to ch:ingc . BYfE 15·6 !Ea Iii! [ t£! J 
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Introducing DADiSP 2.0 

DADiSP. The Big Picture in 
Data Analysis 

DADiSP - interactive graphics and data analysis soft­
ware for scientists and engineers. DADiSP 2.0 delivers 
unprecedented power, through easy-to-use menus. Choose 
from hundreds of analysis functions and graphic views -
from tables to 3-D. Simultaneously display 
multiple windows, each with different data or 
analyses, for unlimited perspective on your 
toughest data analysis problems. 
Build your own analysis worksheets -
build and display an entire data analysis work­
sheet, without programming. And DADiSP's 
powerful graphic spreadsheet automati­
cally recalculates and updates the entire 
worksheet if you change your data or an 
analysis step. 
Do serious signal processing ... the way 
you always pictured it! FFTs, digital filter 
design, convolutions, waterfall plots, and more 
- all at the press of a key. 
Let your instruments do the talking - use DADiSP-
488 to bring data from your instruments directly into a 
DADiSP window for immediate viewing and analysis. 

Flexible, expandable, customizable - annotate your 
graphs and send them to printers, plotters, or publishing 
packages. Create your own macros, automate routine 
tasks, and run any program written in any language from 

within DADiSP. DADiSP even lets you build 
your own menus. 
A proven standard - already used by 
thousands of engineers and scientists world­
wide, in a whole range of applications like 
medical research, signal processing, chemis-

try, vibration analysis, communications, 
manufacturing quali ty control, test & 
measurement, and more. DADiSP 
supports the IBM PC and PS/2, SUN, 
DEC VAX, HP 9000 and Concurrent 
families of personal computers and 
workstations. 

GET THE PICTURE! 
CALL TODAY 617-577-1133 

Ask for our Evaluation Disk. For more information, write 
to DSP Development Corporation, One Kendall Square, 
Cambridge, MA 02139, or FAX: 617-577-8211 . 

DSP 
Development 
Corporation 

Australia-Interworld Electronics, 03 521-2952; England-Adept Scientific, (0462) 480055; Biosoft (0223) 68622; 
France-SM2I, (1) 34810178; Sacasa, 69077802; West Gennany-Datalog, (02166) 46082; Stemmer Electronik, 089-809 02-0; Israel-Racom Electronics, 
03-491-922; Italy-BPS Computers, (02) 61290221; Japan-Astrodesign, 044-751-1011 ; Netherlands-Computer Engineering Roosendaal, 01650-57417; 

New Zealand-GTS Engineering, (09) 392 464; Sweden-Systek, 013 110140; Switzerland-Urech & Harr AG, 61 611325; 'Thiwan-Advantech, 2-351-2117 

Circle 100 on Reader Service Card 



FEATURE 

CONSORTIA: 
HIGH-TECH CO-OPS 

Computer consortia may help U.S. high-tech companies 
compete on a global level 

Janet J. Barron 

proposed association of American semiconduc-

A 
tor manufacturers called U.S. Memories was 
still in the formative stages when its director 
threw in the towel early this year. The ill-fated 
association was intended to help its members 

compete in the DRAM market. In the wake of U.S . Memories ' 
demise , it seems appropriate to examine the concept of com­
puter consortia: What are the driving forces behind these orga­
nizations? Which ones are working-if any? And what are the 
implications for America's ability to compete in the interna­
tional marketplace? 

Just what is a consortium? 
Generally , it is a joint R&D 
effort (most often nonprofit) 
between companies, universi­
ties , industries , and some­
times a state or national gov­
ernment. The main goal of a 
consortium is to help compa­
nies (and industries) maintain 
their leadership positions or 
gain an edge over their inter­
national competitors (see the 
table) . The advantages of co­
operative efforts between 
companies include transfers 
of technology and savings in 
labor power, time , and re­
sources. 

In the U.S. , two principal 
forces drive the current ten­
dency to create and develop 
U.S . high-technology consor­
tia : the increasing strength of 
Japanese and European tech­
n olo g i cal advances and 
America ' s need to avoid be-

ILLUSTRATION: ROBERT TINNEY © 1990 

ing dependent on outside suppliers for its computer devices and 
components. The stakes in this struggle are so high that many 
believe the basic survival of U.S. high technology is in jeopar­
dy . Some believe the fight has already been won-and not by 
America . 

Learning from the East 
Japan has been a pacesetter in creating heavily funded and 
strongly supported consortia and joint ventures . For some 65 
years , Japan has used two main vehicles to drive its industrial/ 

technological push: a govern­
mental agency called the 
Minist ry of International 
Trade Industry (MITI ) and 
the Nippon Telephone and 
Telegraph (NTT). 

MITI was founded in 1925 , 
with a mandate to " protect 
and promote healthy develop­
ment of Japanese industry , 
trade , and technology." Its 
purpose remains the same to­
day, and Japan has backed 
this effort to the tune of bil­
lions and billions of yen . 

Although neither NTT nor 
MITI is forma lly a consor­
tium, MITI has spawned a 
number of consortia that have 
made tremendous technologi­
cal advances: ICOT (Institute 
for New-Generation Com­
puter Technology) , created to 
study parallel processing; 
SORTEC (Synchotron Orbit­
al Radiation Technologies) , 

continued 
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FEATURE 

CONSORTIA: HIGH-TECH CO-OPS 

SOME INTERNATIONAL JOINT MICROELECTRONIC EFFORTS 

The development of consortia in the U.S. is designeJ to offset intense international efforts to replace the U.S. as the 
world's technological leader and to assure it of a reliable source of computers and computer componems. Shown here is a 
sampling of foreign government-supported microelectronic R&D programs. 

Country Project Companies Technical focus Time frame Government funds 
(millions of dollars) 

Japan MITI VLSI 5 VLSI manufacturing 1975- 79 112 

Japan NTI VLSI 3 VLSI device 1975-79 309 
Japan New function 

elements 12 VLSI device and manufacturing 1981-90 140 

Japan Supercomputer 6 High-speed devices 1981-89 135 

Japan Optoelectronics 13 Optical semiconductors 1979-86 80 

Japan SORTEC 13 Synchrotron lithography 1986-96 62" 

Japan Optical ICs 13 Optical semiconductors 1986-96 42· 

Korea ETRI 4-MB DRAM 4 Develop 4-M B DRAM N/A 80 

EEC Esprit Many Commercial comput ing 1984-94 675 

Germany- Mega Project 2 1-MB static RAM/4-MB DRAM 1984-89 150 
Netherlands 

• Funding from Japan's Key Technology Center includes some private con1nbut1ons. 

devoted to working with x-ray lithography and generation 
methods ; and the OTRC (Optoelectronics Technology Re­
search Corp.) , a 13-company venture that carries out optical IC 
R&D . The Japanese have been extraordinarily successful in 
their drive for industrial and technological superiority in the 
areas of chips , chip-making equipment , and other consumer 
and commercial electronic devices . 

Cause and Effect . .. 
In the late nineteenth century, the U.S. became heavily in­
volved in its own industrial revolution . The turn of the century 
brought big-time progress in steel , railroads , oil , and other 
major enterprises . Entrepreneurs such as the Rockefellers , 
Carnegies , Mellons , and Morgans came into prominence as 
they created monopolies in these essential industries. With 
these monopolies came unfair economic and labor conditions . 
As a result , between the late 1800s and the mid-l 900s , the U .S. 
government instituted a number of antitrust laws , the most fam­
ous of which were the Sherman and Clayton Antitrust Acts 
(1890 and 1914). 

During the depression years , the U .S. made few industrial or 
technological advances. Then came World War II-destined to 
be the first war fought by scientific military tactics instead of 
sheer brute force . It quickly became apparent that the winner 
would be the country that could technologically outmaneuver 
its opponents . Thus , the U.S . began to make use of the consor­
tium concept to play catch-up with its adversaries. Because of 
the stringent antitrust laws in place at the time , though , U .S. 
companies were extremely reluctant to take full advantage of 
this type of collaborative effort. 

Japan 's recovery from the war entailed major " damage-con­
trol " efforts . Along with the restoration of its economy , Japan 
also began to make significant technological strides . In the 
1980s , Japan ramped up its efforts to create a fifth-generation 
computer. When the U.S. recognized the seriousness of the 
Japanese threat to its technology base , those in charge of ad­
ministering antitrust laws became more willing to soften the 
rules a bit. 

In 1982, the U.S . Department of Justice announced that it 
would not initiate an antitrust challenge to the formation of one 
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of the first computer-oriented consortia , the Microelectronics 
and Computer Technology Corp . (MCC) , based in Austin , 
Texas. And in 1984, the passage of the subsequent National Co­
operative Research Act spurred approximately 70 consortia to 
file their intentions to form . 

While most consortia are research-driven , some have other 
goals . Several , such as Unix International , Open Systems In­
terconnection (OSI) , and Common Access Method (CAM), are 
devoted to creating and implementing standards for emerging 
technologies . In this article , I'll address only research-driven 
high-technology consortia . 

Mandates and Projects 
The firstborn computer consortium , MCC , conducts research 
in five main areas : advanced computing technology, CAD , 
high-temperature superconductivity , packaging/interconnects , 
and software technology and research commercialization. One 
MCC goal , to make computers easier to use , has led to a 
human-interface project called the Interactive Work Surface . 
When completed, this device will allow paper-and-pencil-like 
communication with a computer (see photo 1) . 

Another ofMCC 's active projects is an advanced technology 
used in chip fabrication called laser bonding. This is a maskless 
laser direct-write technology that enables much easier , faster , 
and less expensive customization of prototype chip designs . 

One outgrowth of MCC was the founding of SEMATECH 
(Semiconductor Manufacturing Technology Initiative), an 
industry/government consortium with 14 semiconductor pro­
ducers and the Defense Advanced Research Projects Agency 
(DARPA) . SEMATECH 's aim is to develop advanced manufac­
turing technology that will enable the U .S. to be competitive 
worldwide and to provide a domestic source of chips . 

SEMATECH currently has 54 projects under way , involving 
R&D in areas such as lithography, strategic materials , multi­
level metals , and furnaces (see photo 2). SEMATECH has 
also , in collaboration with the Semiconductor Research Corp. 
(SRC) , established a Centers of Excellence program , which se­
lects outstanding universities and works with them to attract 
and maintain top-notch faculty and provide graduate students 
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Photo 1: As part of one of its current human-interface 
projects , the MCC is developing an Interactive Work Surface, 
a device that will allow paper-and-pencil-like communication 
with a computer. 

Photo 3: This visualiz.ation is a part of ongoing research 
into stellar convection , conducted by Cattaneo, Hurlburt, 
and Toomre at the John von Neumann Center for Scientific 
Computing. Here is an idealized model of thermal supersonic 
convection within a star. 

' 

with superior technological knowledge and experience. 
The SRC was creat~d to plan and implement an integrated 

program of basic research conducted by faculty and graduate 
students at leading U .$. universities . This research is related to 
a set of long-range industry goals that reflect the need for im­
proved performance and higher-density ICs . 

The Massachusetts .Microelectronics Center (M 2C) is a con­
sortium created by the Commonwealth of Massachusetts in 
partnership with industry and the state ' s engineering colleges 
and universities . It is dedicated to improving the quality of en­
gineering education for students intending to design ICs . 
M2C's 10 member universities have shared access to the cen-
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Photo 2: Research at the Austin , Texas , semiconductor 
consortium, SEMATECH, centers around ways to efficiently 
fabricate chips. Here, wafers are being prepared for loading 
into a furna ce chamber. 

ter's facilities in Westborough , Massachusetts , which include a 
state-of-the-art CAD center and an IC fabrication facility for 
the production of student-designed chips . Staff members sup­
ply ongoing training and technical support for university re­
searchers and educators as well . M2C was chosen to be one of 
SEMATECH's Centers of Excellence. 

The Consortium for Scientific Computing in Princeton, New 
Jersey, is composed of 13 major universities and institutions . 
These entities subsequently established the John von Neumann 
Center for Scientific Computing (JVNC) at the same location . 
The CSC is responsible for the overall management of the 
JVNC , serving 1500 users of the center nationally across a 
wide range of disciplines . The CSC is funded by the National 
Science Foundation (the consortium's founder), the state of 
New Jersey , and industrial participants of the consortium. 

The JVNC is dedicated to making the latest and most power­
ful supercomputers accessible to users in academic, scientific , 
and industrial communities. Thus , users can conduct compute­
intensive research projects not possible on smaller systems (see 
photo 3) . At any university , personal computer and workstation 
users can connect to a regional network and from there to the 
host supercomputer. The connection to the national supercom­
puter network is then transparent to any of the host computers 
on the network . 

At least two optoelectronic consortia now exist , with a couple 
more in the planning stages . The Center for Optical Manufac­
turing , based at the University of Rochester , was founded in 
1989. COM 's mission is not to manufacture optical devices , but 
to support the development of new optical manufacturing tech­
nologies . These include precision glass moldings, optical inter­
connects and packaging, and gradient index lenses . COM is a 
function of academia , the government , and the optical industry 
through the American Precision Optics Manufacturing Asso­
ciation . 

Another active optoelectronic consortium, composed of a 
state government, local computer companies, and DARPA , is 
the Oregon Advanced Computing Institute , incorporated in 
1988 and based in Portland . OACIS is dedicated to the develop­
ment of advanced computing technology through applied re­
search-mainly in the area of parallel-processing technology. 
One of OACIS 's projects is the development of a prototype par­
allel-programming support environment. Such an environment 
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t eJVNCis 
dedicated to making the most 

powerful supercomputers accessible 
to users in academic, scientific, 

and industrial communities. 

would automate the design , implementation , and analysis of 
parallel-processing software. 

On the Drawing Board 
Building a consortium from the ground up isn't easy , as Sandy 
Kane, the head of the late U.S. Memories , found out. Neverthe­
less , at least a handful of major consortia are on the drawing 
board or in various stages of creation. 

Under the auspices of the American Electronics Association , 
about 20 companies have signed up to become founding mem­
bers of a consortium devoted to researching , developing , and 
perhaps even manufacturing high-definition TV . This joint ef­
fort is now being dubbed the Advanced Television Research 
Consortium. 

Scientists at the Sarnoff Research Center in Princeton, Nev. 
Jersey , have proposed a consortium to advance the state of LCD 
technology. Names of potential group members have not ye1 
been made public. 

Two new optoelectronic groups are also making plans to 
form consortia-one under the auspices of the Sarnoff Cente1 
and the other under the aegis of the University of Southern Cali­
fornia ' s School of Engineering. The proposed Sarnoff-spon­
sored effort , tentatively called the Optoelectronic Integrated 
Circuit consortium (OEIC) , is having a tough time obtaining 
commitments from companies to join and support the venture. 
Founders of the OEIC hope to create a consortium that will 
build a fabrication facility to produce optoelectronic ICs in vol­
ume by 1996. But , says Carmen Catanese, proposed director of 
the facility, " Computer firms aren 't buying into being part of a 
chip company in the manner we hoped they would." 

The National Center for Integrated Photonic Technology is a 
group to be headquartered at the University of Southern Cali­
fornia's School of Engineering. It consists of five universities : 
USC , Columbia , Kent State , MIT, and UCLA. NCIPT seems 
to be well on its way to reality. In January , DARPA granted an 
initial $12.5 million to the Los Angeles-based center. 

The NCIPT 's mandate will be to increase the level of inte­
gration currently possible with photonic devices and signifi­
cantly advance the state of the art in integrating optical and 
electronic devices on a single chip. Its projects will focus on 
high-bandwidth and high-functionality devices and systems. 

Another collaborative effort in the planning stages is a pro­
posed consortium designed to carry out R&D in superconduc­
tivity. This group has the support of major corporate and aca­
demic forces such as IBM , AT&T, and MIT . If established, this 
consortium will concentrate on several areas: advanced devices 
and ICs, signal distribution and conditioning networks , high­
temperature materials and technology , and superconducting 
quantum interference devices . 

One potential hybrid consortium is worthy of brief mention 
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here. In Europe , the Joint European Sub-micron Silicon Initia­
tive (JESSI) was founded to advance the continent's progress in 
chip technology through a collaborative six-country venture. 
JESSI and the U.S.'s SEMATECH consortia are in the talking 
stages regarding forming an alliance . The mission of this so­
called " superconsortium " would be to use the combination of 
their efforts in a synergistic manner to take on Japan in the chip 
race. 

\.Mixed Bag 
roday' s consortia are groups that comprise technology compa-
1ies , industries , universities , the public and private sectors , the 
>rivate sector alone, and various combinations of these entities . 

MCC, for instance, is a computer research consortium com­
>osed of U.S. (and , potentially , Canadian) company "share-
10lders. " One of MCC 's shareholders is Bell Core , the research 
1rm of the Bell companies. BellCore itself has been called an 
'internal " consortium-that is , an R&D conglomerate that 
"'orks for several different clients. Both MCC and SEMA­
rECH are members of Semiconductor Research , which is a 

.·ull-blown consortium in its own right located in Triangle 
Park , North Carolina. 

Most consortia are created as not-for-profit entities , but 
some, such as MCC , are for-profit enterprises. Not only is 
MCC considering spinning off start-ups funded by venture 
capital, it also encourages researchers to leave the lab and par­
ticipate in translating their experience into products. 

Funding and Fees 
A complete discussion of the types of funding and member fees 
for the various technology consortia is beyond the scope of this 
article. The subject of funding alone is extremely controver­
sial, and neither consortia proponents nor opponents can agree 
on whether U .S. tax dollars should go to these R&D col labora­
tions. Of course , this diversity of opinion should come as no 
surprise, since there is no consensus on whether consortia 
should be allowed to exist at all. 

R&D consortia usually calculate member or shareholder 
fees as a percentage of each of the affiliated organizations' in­
come or sa les. Many member fees start in the $25 ,000 range . 
SEMATECH , however, has a minimum of about $1 million and 
a maximum of about S 15 million annually . 

Other consortia are funded directly from the budgets of the 
state and federal governments , participating universities , and 
various grants that come their way. To allow smaller companies 
to be a part of the action, some of the larger consortia, such as 
SEMATECH , have created "affil iate" programs . These mini­
memberships enable companies with budgets smaller than 
those of goliaths such as IBM , AT&T , and Intel to participate in 
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specific programs for as little as $25,000 . 
Some industry representatives believe that creating consor­

tia , composed mostly of large , deep-pocket companies, is enor­
mously unfair to smaller companies and start-ups. Obviously, 
says this camp of believers, most firms don ' t have the big bucks 
necessary to join, participate in , and benefit from these usually 
prohibitively expensive organizations. 

Robert Noyce, co-inventor of the IC and head of SEMA­
TECH , disagrees wi th this premise. According to Noyce , the 
benefi ts of consortia-provided training for academics spi lls 
over to companies , large and small. Cross-fer tilization and 
technology transfer help everyone , he says . 

Consortia like SEMATECH perform very expens ive re­
search, notes Noyce . He adds that , by pooling resources , 
groups of companies can do some things individua l companies 
cannot because of the costs and risks involved. " Consortia are 
restock ing the stream. The benefits of consortia flow to start­
ups just as they flow to other companies, " Noyce says . 

There a re numerous theories as to why U.S. Memories failed 
to make the grade. The most prevalent assumption is based on 
the fact that although big-gun computer companies such as Dig­
ita l, IBM , Intel , AMD , National Semiconductor , and Hewlett­
Packard agreed to support the cooperative venture , others such 
as Sun and Apple declined to get behind the effort . 

Also , U .S. companies , many with near-term profit goals in 
mind , stopped short of committing funds and support to the 
organization . And with the recent infusion of previously un­
available chips , severa l companies decided to trust to luck for 
future supplies . Bad timing was the major factor in the demise 
of the proposed consortium , say industry spokespeople. 

Strange Bedfellows 
The confusion surrounding these issues has led to some unusual 
liaisons between U .S . and foreign companies and consortia: 
IBM and West Germany's Siemens; IBM and JESSI ; and Intel 
and NMB Semiconductor. 

The first part of this year saw IBM ink an agreement with 
Siemens to codevelop 64-megabit DRAMs. The prohibitive 
costs (now running into hundreds of millions of dolla rs) in­
volved in the process of producing high-density memory chips 
was given as the reason for the joint venture. 

The potential JESSI/IBM collaboration proposes to under­
take certain projects essential to the establ ishment of leading 
European and U .S. supply industries . Since IBM is a major fig­
ure in SEMATECH , the proposed liaison could lead to SEMA­
TECH 's inviting JESSI to join its ranks. Currently , SEMA­
TECH does not a llow foreign companies or organizations as 
members. 

The partnership that caught many industry pundits by sur­
prise is that of Intel and Japan ' s NM B. The goal of this joint 
venture is to manufacture and market high-speed DRAM 
chips . The new company, Intel/NMBS DRAM Fabrication 
Co., is planning a factory in Japan to manufacture I-megabyte 
and 4-MB DRAMs starting in the mid-l 990s , to be foll owed by 
a U .S.-based DRAM-manufacturing site . Since that announce­
ment , several other joint U .S ./Japanese collaborations have 
been announced . 

The U.S. is fo rming consortia to try to neut ralize Japan ' s 
threat to monopolize , dominate , and control the supply and 
prices of much of its essential technology. Given that , the affil ­
iation of domestic and Japanese companies has indeed created 
very strange bedfellows . • 

Janet J. Barron is a technical editor for BYTE. She can be 
reached on BIX as "neural. " 
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... The Fastest! 
The Cyrix FasMath 83087 numerics processor is the 

most advanced math coprocessor available on the market today. 
FasMath sets new standards by delivering 20°/o to 300°/o 

higher speeds at various application levels. Yet FasMath requires 
less power to operate-especially important for portable 

or laptop PC users . 

... _, __ ,..,,.~,,.., .. . 100% Compatible! 
FasMath offers full compatibility with IBM® PC based software and 
socket standards. In fact, to make you feel even more confident in 

your decision to purchase FasMath, Cyrix has published a 
comprehensive compatibility report that's 

yours just for the asking . 

•• . Satisfaction 
The Cyrix Golden Guarantee ensures that every FasMath processor 

is accurate and reliable. FasMath is backed by a 5-year limited warranty. 
Furthermore, if within 30 days of purchase the Cyrix FasMath 

does not work properly in your IBM® or compatible PC, or, 
if FasMath should prove to be defective within our warranty period, 

Cyrix will replace or repair the FasMath processor. * 
Can we be more absolute than that? 

For technical information or where you can buy FasMath, 

call now 1-800-FASMATH 



Guaranteed! 
---.. ~---
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&. 1990 Cyrix Corporation. All rights reserved. 
TM FasMath is a trademark of Cyrix Corporation . 

IBM is a trademark of International Bus iness Machines. 
· Refer to product warranty and Cyrix Golden Guarantee 

for deta ils and limitations. 
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FEATURE 

DOS AND UNIX: 
ON SPEAKING 

TERMS 
What could DOS and Unix possibly have to discuss? 

Plenty. 

Tom Yager 

orporate computing isn ' t what it used to be. 
Time was, there were one or two mainframes 
on the raised floor. Only those users with the 
most obvious need had terminals . Now, many 
companies suffer with a mishmash of these 

mammoth beasts , minicomputers , and, of course, workstations 
and personal computers. Methods for getting the microcom­
puters to talk to the mainframes have long been known, and 
making these connections is a big business , since nobody will­
ingly wastes an investment in the heavy metal. But still, many 
managers have missed seeing 
a great improvement to their 
return on investment in Unix 
hardware : hooking PCs into 
an existing Unix network. 

Why Bother? 
For some, the advantages of a 
high- speed connection be­
tween any two computers are 
obvious. Oddly , many still re­
sort to sluggish serial connec­
tions, schlepping data around 
at speeds as slow as 9600 bps. 
Granted , there are excellent 
software packages that make 
the most of thi s primitive 
link, providing file transfer 
and other network-like ser­
vices , but when it comes to 
Unix, there ' s simply no sub­
stitute for the real thing : 
Ethernet. 

Ages ago , a silent consen­
sus was reached among Unix 
vendors that Ethernet was the 
way to go, and that has vastly 

ILLUSTRATION : ROBIN JAREAUX © 1990 

simplified intermachine connections ever since. As a result, 
Unix users have been spoiled by rapid mail delivery , remote 
terminal services with multiple sessions, and file and resource 
sharing network-wide . To top it off, Unix networks are ridicu­
lously easy to use once they're set up . 

The PC: It's Not Just for SideKick Anymore 
All this raging connectivity has found its way to the desktop 
with the graphics workstation boom, but the lowly PC has a 
deserving role in this pact, as well. 

It would be easier if you 
could think of PC-to-Unix 
connections in terms of PC­
based LANs , but Unix does 
things differently. The most 
typical PC LAN is one gov­
erned by a central system, the 
server, to which all the disk 
drives , printers , and other 
shared resources are con­
nected . These server-based 
LANs work well, but they 
allow only limited access 
from one desktop to another, 
and such traffic must first 
pass through the server. A 
concept closer to that of Unix 
is the PC peer-to-peer LAN , 
where each system in the net­
work is capable of communi­
cating with all the other sys­
tems directly, and without the 
wastefulness of dedicating a 
single machine to the provi­
sion of services. Disk drives , 
printers, and other sharable 

continued 
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Since 
Ethernet is the Unix 
network rule of law, 

to connect to the Unix 
network, you must 

teach your PC to abide 
by the statute. 

resources, regardless of their location , can be tapped by other 
network members . Most of these PC LANs are incapable of 
sharing one of the most costly resources , compute power. 

A Unix network connection supplies all the services dis­
cussed above , and then some. The network wire can be used to 
set up a vir tual terminal connection (through r login or t e l ­
ne t), which is fully interactive and (usually) very fast. Files 
can be electively copied back and forth , using either a variant of 
a simple copy command (called rep) or a client/server applica­
tion , ftp, which creates a specia lized session during which a 
user can browse through the directories on someone else ' s ma­
chine and send and receive selected groups of files . 

An individual command can be remotely executed on some­
one else ' s system (using rsh or rexec) , passing its results to the 
user 's display or logging them in a file . Finally , specialized 
client/server applications can connect across the network to 

A MIXED NETWORK 

Workstation 

Minicomputer 

- Trunk cable 
Thick-wire Ethernet 
Thin-wire Ethernet 

Transceiver 

D Connectors 

• Terminators 

Figure 1: Through the use of a thick-wire/thin-wire 
single-port transceiver, machines using both thin -wire and 
thick-wire Ethernet can all communicate. 
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converse on any number of topics , from graphical windowed 
environments (the X Window System [referred to as X Window 
hereafter]) to E-mail (Simple Mail Transfer Protocol-SMTP). 

If some of the terms in the preceding paragraph were unfa­
miliar , don ' t be concerned. Every one of the oddly named ser­
vices described above can be accessed from a PC, and the rest 
of this text will show that it ' s not as hard as you might think . 

What's Life Without Cable? 
If you' re like many PC users , you' ve already got a cable jutting 
out the back of your computer , trailing under floor or over ceil­
ing to your hallowed server. As I am a certified Unix snob , you 
might expect that my first instruction would be to sever your 
ties to the dark DOS ages. Quite the contrary: A Unix connec­
tion is no replacement for the services of a good DOS LAN . 

Since Ethernet is the Unix network rule of law, to connect to 
the Uni x network , you must teach your PC to abide by the stat­
ute . There are dozens of network cards out there , with varying 
degrees of functionality and price , and selecting one is your 
first step toward making the connection . 

Smart or Dumb, Thick or Thin? 
There are two basic classes of cards: smart and dumb . The 
dumb card simply passes data through to the host, sapping 
some CPU resources in deciphering raw network packets. 
Smart cards process the protocol on the card , maintaining 
intermachine connections and watching over the network with 
reduced CPU intervention. While it would appear that the 
smart ca rds have the advantage , reports of the actual degree of 
improvement vary. There are some tasks at which faster pro­
cessors excel , and moving block s of data to and from 1/0 
boards is among them . If performance is that important , get 
specifications from a few manufacturers before making your 
decision . 

Smart card or dumb , there are presently two accepted ways 
to carry Ethernet: thin wi re and thick wi re . (A third choice , 
unshielded twisted-pair , is still in the standards development 
stage and therefore not consistently implemented. ) Thin wire is 
cheaper than thick , the cables are easier to make or buy, and 
connections are as simple as those for cable TV . 

Thick wire is aptly named for the fat , multiconductor cable 
that carries the signal. Its use is further complicated by the re­
quirement of an external device called a transceiver, which am­
plifies and passes signals between machines and among other 
transceivers. Thick Ethernet is something of an anachronism , 
bulky and inconvenient , and it doesn' t blend well with the turn­
key environment of PCs. But since it can bridge longer dis­
tances, it is the backbone of many existing Unix networks. A 
compact , si ngle-port transceiver costs about $200 and is 
enough to get a roomful of machines connected to a thick-wire 
network through the more convenient coaxial cable. Making 
native connections to a thick-wi re network involves placing a 
transceiver nearby. Each such unit typically fans out to eight or 
more sockets , into wh ich are plugged the thick cables that are 
dropped to the workstations. Transceivers are connected to­
gether via a trunk cable or thin Ethernet wire. (See figu re 1. ) 

With thi n wire , it ' s pretty much plug-and-play . Each ma­
chine is attached to the network through a three-way (or " T") 
connector. One side goes into the host' s network adapter, and 
the other two pass the signal through to systems up and down 
the line . Each system is connected to the network serially , like 
tying periodic knots in a single length of rope , and the last ma­
chine on either end of the " rope" must have the unused side of 
its T connector terminated with a special resistor . 

cominued 



QNX® 
The OS for over-achievers@ 

QNX programmers have a decided advantage. 

You see, people who use QNX enjoy the 
freedom that comes only with a flexible , 
modular OS. They appreciate the elegance 
of a message-passing architecture. And 
they marvel at the fact that QNX runs so 
lean- under 150K-yet out-performs any 
other PC operating system. 
QNX users never worry about whether their 
applications will make it at runtime, because 
they know QNX has proven itself again and 
again in the real world. 
Ifs no wonder that Ql'<X users have achieved 
so much since the product was first released 
for the PC in 1982: over 80,000 systems 
installed in 47 countries world-wide, in all 
kinds of applications-from making cars 
to selling books to handling online credit 
card transactions. 
One reviewer dubbed Ql'<X "The multi­
everything os." Now, you might expect 

multiuser and multitasking, but realtime? 
And integrated networking? And true 
distributed processing? Best of all, these 
terms take on a new meaning with QNX. 

Multiuser, for instance, means up to 32 
terminals per micro. Multitasking 
cashes out as 150 tasks per machine. 
Realtime means not only priority-driven, 
preemptive task scheduling, but also speed: 
at 6,896 task S\vitches/sec on a 16MHz 286, 
QNX is at least a full order of magnitude 
faster than a typical UNIX system. Inte­
grated networking means you won't 
need yet another layer of software to set up 
a LAN, and you can use any mix of 
Intel-based micros-from vintage '81 PCs 
to PS/2s. 
Distributed processing with Q. iX 
sounds too good to be true. But it is : Any 
task can access any resource-programs, 
files , devices, even CPUs-without going 
through the bottleneck of a central file server. 

Quantum Software Systems Led ., 17 5 Terrence Marrhews Crescent, Kanara, Ontario, Canada K2M 1 WS 
QNX is a registered trademark of Quantum Sofu..•are Srs[ems Led. UNI X is a regism ed trademark of AT&T. PS/2 is a registered trademark of 
lnrernac ionaJ Business Machines Corporacion. © 1989 Quantum Software Systems Led . 

Besides the satisfaction that Ql'<X developers 
get from using a fast, powerful, and flexible 
os, did we mention that they also enjoy 
free technical support? 
If you're wondering why you don't already 
know all about this great OS, you could try 
asking the over-achievers who are smugly 
guarding the secret of their success. 
Better yet, give us a call. We'll tell you 
everything you need to know to become an 
over-achiever yourself. 

For more information or a free demo disk, 
please phone (613) 591-0931. 
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BIX gives in to special interest groups. 

JUNE 

Display this month's 
BIX activities 

First it was Mac mavens, followed by IBM-ers . Then it was game fans, writers, and our friends , the Amiga aficionados. 
In less than a year, BIX has established "Exchanges" for each of these large BIX subscriber groups - so people from all 

over the world can get together to learn, exchange ideas, and simply enjoy themselves. 
If you were a BIX subscriber, you could choose from this growing list of Exchange offerings: (In each Exchange, 

conference name appears on left , description on right .) 

Amiga Exchange 
amiga.user 

amiga.sw 

amiga.hw 

amiga.arts 
amiga .int 

amiga.special 
amiga 

amiga. update 

amiga.com 

amiga.dev 

Exchange ideas , solve problems, compare notes 

Amiga programming and developer issues 
Amiga hardware design , use, and hookup 

Artistry using the Amiga 

Developing for the international Amiga 

Special guests and events 
BIX Archive: The original Commodore Amiga 

conference 

Commodore 's private conference for certified 

developers 
Commodore's private conference for commer­

cial developers 

Commodore's conference for developers 

IBM Exchange 
ibm.pc 

ibm.at 

ibm.ps 

ibm.os2 

ibm.dos 

ibm.os.386 
ibm.utils 
ibm. repairshop 

ibm.new.prods 

ibm. exchange 

ibm.listings 

ibm.other 

microsoft 

The venerable PC 

The AT series and workalikes 

The PS/2 series 

OS/2 operating system 
PC/DOS & MS/DOS operating systems 

Alternative 386 operating systems 
Utility software for IBM computers 

Garage and Tune-up Shop 

New products for IBM computers 

IBM Exchange clearinghouse 

An index to all Listings files in the IBM Exchange 
Applications, printers, modems, etc . 

Products from Microsoft 

Mac Exchange 
mac.apple 

mac. business 

mac.desktop 

mac.external 

mac.hack 

mac. macappda 
mac.news 

mac.novice 

The word from Cupertino 

Macs in the office 

Publishing with a Mac 

Information from all over 
Technical information about all aspects of the Mac 

Macintosh Applications Developer 's Association 

Up-to-the-minute information 

For beginners 

mac. products Listings of new hardware and software 

mac .sandbox For off-hours fun 

Writer's Exchange 
desktop.pub 

journalism 
journalism. pro 
marketing 

new.writers 

poetry. pros 

sf 

sfwa 

Using microcomputers for publishing 

Reporting and writing news 

Interaction for working press only 

Promotions, sales , public relations , and high tech 
Getting started in the writing business 

Writing both types of English 

For Science Fiction, Star Trek, and fantaSy fans 

Private meeting place for the Science Fiction 

Writers of America 
tech.news Discuss Microbytes news , product reports, and 

items 
word. processor Word-processing programs 
write .fiction On writing fiction 

writers 

write.fiction 

writers .pros 

writers . talk 

The original writers conference 

How to write fiction 

Interaction for professional writers only 

Insights and conversation from professional 
writers 

Interactive Game Exchange 
compu.games 
dd 

encounters 

eq 
ff 
fun .n.games 

gazebo 
lexicon 

lore 
!world 

mnm 

sea 

snl 
snl .preview 

About computer games , critiques, tips , and more 
Digital Dungeoning: programs and applications 

and gaming 
The place of all lands and places in space and time 

ElfQuest (role-playing games in the land of elves) 

The FantaSy Foundation (role-playing games) 
Fun, games, group activities 
Exploring the on-line social life ofBIXen 
About words 

FantaSy-related poetry, prose, song, and art 

Ledinworld (advanced Dungeons & Dragons) 

Meade & Mirth (free-form games set in the 
Middle Ages - or far in the future) 

Society for Creative Anachronisms 

Suits & Ladders . By invitation only 

Previews what can be found in the closed 'snl' 

conference 



Finally. An on-line service 
that doesn't nickel and dime you. 

It's BIX's flat-fee service 
BIX is short for BYTE Information 
Exchange. The on-line informa­
tion service that 's yours for an 
unheard-of flat fee of just S 39 for 
three months*-an amount you 
could easily waste in just two to 
four hours with an hourly rate, 
on-line service. (Not to mention 
the fact that you 'd be nickel-and­
dimed for its monthly minimums.) 

And here 's another distinction: 
BIX is strictly for microcomputer 
pros; it contains no "fluff." As a 
subscriber, here 's what you 've 
got coming to you: 

D All the information and ideas 
exchanged in more than 150 
microcomputer-related confer­
ences-a give-and-take in which 
you can participate. 

D Microbytes Daily-up-to-the­
minute industry news and new 
product information. 

D Plus support from hardware 
vendors and software publishers , 
access to extensive software 
libraries , and the use of our 
electronic mail service-which 
allows binary attachments. 

Subscribe to BIX right now­
using your computer and modem 
Set your telecommunications 
program for full duplex , 7 bits , 
even parity, 1 stop bit. Call BIX 
directly on our special registration­
only number: 800-225-4129 (in 
Massachusetts , call 61 7-861-
9767). Then hit the return key , 
and respond as follows: 

Prompt: 
login (enter"bix"): 
Name? 

You Enter: 
bix 
bix.flatfee 

You can charge your BIX 
subscription to major credit cards, 
or have it billed to your company. 

You may also purchase unlimited 
off-peak access via Tymnet for just 
S20 per month, or S3 per off-peak 
hour, in the continental us~· For 
more information, and your local 
Tymnet access number, call 800-
227-2983 (in NH and outside the 
US , call 603-924-7681). 

'Based on a SJ56 annual fee, billed 
quarterly. You may cancel at any time. If 
you prefer, you may subscribe for a 
3-month trial at just S59. Fee does not 
include Tymnet connect charges. 

.. No extra charge for 2400-baud access. 
Tymnet prices are subject to change. 
International networks access BIX at NUI 
310690157800. 

One Phoenix Mill Lane 
Peterborough, NH 03458 
800-227-2983. In NH 603-924-7681. 
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Megamate 2.8 stores eight limes as much data as a 5.25" 
drive at lour times the speed. It handles any 3.5" IBM disk -
2. 8M8, 1. 4MB, 720KB - and is a cinch to install 
on any IBM PC, XT, AT or compatible. 
Megamate 2.8 comes complete 
with everything you need. So add 
2.8MB ED capability the easy way 
- with Megamate 2.8! Call Micro 
Solutions today for the dealer 
nearest you. 

1.4MB version also available. 

megamate2.B 
Micro Solutions 132 W. Lincoln Hwy. 
DeKalb, IL 60115 815-756-3411 

See us at Spring COMDEX Booth #2160 

• Video Textbook Training • Video Textbook Training • 

:J The Ultimate Training Solution ~ 
r-:..; 40 to 60 hours of in -depth training per course. Lessons ~ 
~ consist of objectives, lectures, examples with detai led S. 
] explanations, exercises with the presentation of mul ti· g 
'5 pie solutions per problem and lesson reviews. Developed ,,_ 
f.::; by professionals that have taught these courses to thou· ~ 
c sands of students. Courses currently available include: ~ · 
~-"' _,. • The UNIX Operating System, ~· 

Utilities and Bourne Shell Programming 
• The UNIX Operating System, 

Utilities and C Shell Programming 
• The ANSI C Programming Language and 

Libraries 
• Programming with QUICK C 
• Programming with TURBO C 
• INFORMIX/ SQL Applications Development 

• 

• INFORMIX/ 4GL Applications Development '.":l 
• Programming with ADA ~ . 
• Programming with C-scape ~ 

Designed to be your personal video textbook, the price of ~ · 
each course is an affordable $150, plus applicable sales • 
tax. Check, VISA and MasterCard accepted. 

~ Video Textbook Training ::1 
200 Lakeside Drive, Building A4 ~ 

Morgantown, WV 26505 [ 
(304) 292·0917 FAX (304) 296-4032 ;;:,-

UNIX is a registered trademark of AT&T. 
INFORMtX / SQL and 4GL are reg istered trademarks of INFOAMIX Sohware, Inc. 
QUICK C is a registered trademark of Microsoft Corporation. 
TURBO C is a reg istered trademark of Borland lnternational. 
C-scape is a registered trademark of Oakland Group. Inc 

• Video Textbook Training • Video Textbook Training • 
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A Node by Any Other Name 
Without software, even the most brilliantly designed network is 
only a highway for electrons . TCP/IP (Transmission Control 
Protocol/Internet Protocol) , whether resident on a smart card 
or running on the host's CPU , does all the work. Every system 
on a network receives all the packets zipping across the wire. 
It ' s TCP/IP's job to decide which ones to ignore and how to 
deliver the ones it pays attention to. Every packet carries with it 
the identification of the sender and the intended recipient. 
Packets are filtered such that only those destined for the current 
host , and special " broadcast " packets , are retained . 

Each network member , or node , must be uniquely identified 
by a numeric internet address. A hos t s file contains a simple 
translation between the numeric addresses and character-based 
names . In this file , each 4-byte address is usually expressed as 
four dot-separated numbers. Depending on how the address is 
constructed, 1, 2 , or 3 bytes can be devoted to a node ' s individ­
ual ID. The remaining bytes identify the network on which the 
node resides. Most installations have less than 255 nodes con­
nected to a single network , so a sensible addressing scheme re­
serves 1 byte for the node ID , and the remaining 3 identify the 
network . For example, an address of 192 .1. 1.17 identifies 
node 17 on network 192.1.1 (see figure 2). A first byte in the 
range of0-127 , 128-191 , and 192-223 allows for host address­
es of3 bytes , 2 bytes , and 1 byte , respectively . It ' s also possible 
to reserve a number of bits in the host address to identify a sub­
net , or branch off the main network. These schemes let the de­
signer adapt the address to the size of the network or the num­
ber of individual networks . 

Connecting networks is also part of TCP/IP. To join two net­
works , you must connect one node , through separate network 
adapters , to both of the networks to be joined. Once you config­
ure TCP/IP to recognize the node as a gateway, every node on 
any of the joined networks can transparently communicate with 
all the other nodes . A gateway simply shunts packets destined 
for another network through the appropriate adapter. In this 
manner, any number of networks can be joined together ; 
TCP/IP is smart enough to route packets through several gate­
ways in sequence as needed . Several companies offer self­
contained gateways, but a good application for outdated PC 
equipment is as a dedicated router . 

continued 

INTERNETWORK ADDRESSING 

Network 192.1.1 

~ 
Node 

Network 192.1.2 

~ 
Node 

192.1.1.17 

Node 

192.1.2.17 

Node 

Gateway 

192.1.1.6 

192.1.2.6 

Figure 2: This example of internetwork addressing shows 
two networks (denoted by 192. l. land 192.1.2) , each of which 
has 17 nodes. The networks are linked by a shared node 
(or gateway) that has addresses on both networks. 



Thank goodness complicated pro­
grams like Wmdows and CJ3/2'" 
aren't the only way to multitask and 
window on the PC. 

DESQview runs the programs 
you know and love in multiple win­
dows, multitasks them and even lets 
you use a mouse. And it does it all 
today. In fact, DESQview' s been 
doing it for over four years now. 

People all over the world are 
using DESQview to cut and paste 
data between programs running in 
multiple windows. They're running sorts Professional-all are smarter about using 
and recalculations in the background, and memory. And DESQview 2.26 makes them 
they're operating in text and graphics work even better. 
modes in windows side-by-side. No Mice are steadily becoming more pop-
drama, no fireworks and no huge memo- ular, and v2.26 provides improved support 
ry or disk space requirements. for mouse menus within windows. At the 

Introducing DESQview 2.26 same time, it also provides much greater 
It gives you greater productivity flexibility for assigning and reassigning 
by mulhtaslGng more programs special keys within windows. 

The latest generation of 8 Our users asked for more support for 
OOS programs is getting bet- , 3270 and other terminal emulation. 
ter at using memory. Lotus 1- DESQview v2.26 has it. 
2-3 v2.2 and Release 3, Metro, You asked for support for a wider 
Freelance, Microsoft Word, range of hardware: CD-ROM, scanners, 
AutoCAD 386, Ventura Publisher comm por.s, etc. v2.26 has it. 

=~~':""~~IBMP~th~~K=~~1:"l"~'.~sM 
Per>0nal System/2 • Memory ~ended; for DESQview itself~~ • 
Expanded Memory (Optional): expanded memory boanis romJ"tible with the Int~ 
AboveBoanl; enhinced expanded memory boanis «>mJ"tible ~ith the AST 
RAMJ"ge; EMS 4.0 expanded memory boanis • Disk: two diskette drives or one 

diskette drive and a hani disk • Graphic> Caro (Optional): Hmules, IBM 
Color /Graphic> ICGAl. IBM Enhanced Graphic> !EGA), IBM PS/2 Advanced 
Graphics (\'GA) • Mouse (Optional): Mouse Systems, Miauooft and «>mJ"tibles • 
Modem for Auto-Dialer (Optional): Hayes or romJ"tible • Operating System PC· 
005 lQ-4.0; MS-005 2.0-33 • Software: M061 PC-005 and Ms-005 appliaition pro­
grams; programs specific to Microsoft Windows 1.03-2.1,GEM 1.1-3.0, IBMTop\liew 

And you asked for help in han­
dling troublesome TSRs. DESQview 
helps straighten them out. 

DESQview 2.26 
Improved to better fit the 

way you work. 
At Quarterdeck, our philosophy 

has always been to increase your 
productivity in logical, economical 
steps-not to reinvent a system that 
works for you. 

Our established products, 
DESQview and QEMM, help you 

get the most from the software and hard­
ware you own today. 

• T T I 
.. ... . . :.:,. ( ~Oper;i.tmg 
01! .. , . _ ~':' -:.:;.. 1117~-;z!,;..-~ 

Some of DESQview's recent awards 

Our newest products, Quarterdeck 
Manifest and QRAM, help you under­
stand and optimize the most critical part 
of your PC's memory-the first megabyte. 

To find out more about any Quarter­
deck product, see your authorized 
Quarterdeck dealer or call or write us at 
the address below. 

1.1 • Media: DESQview2.0 is available on either 5-1/ 4- or >-t /r £1oppyd.isk.ette. 

Trademarks are eroperly of their respective holders: IBM, C/5/ 2, PS/ 2, Lotus, 
Expre;.s, Metro, Quattro, Sprint, Aldus, PageMal:<r, Intel, Above Boanl, Hmules, 
Mouse Systems, Hayes, Mlcro!oft, "1ndo~>. Exrel. l'<lrtl Perfect, Dataease, Paradox 
386, lnter!eaf, Top\liew. 

Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 
(213) 392-9851 Fax: (213) 399-3802 
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...... - PC Compatible--. 
Single Board Computers 

for the OEM 
DR DOS® Now Available 

Quark®/PC + 
• NEC V-40® Processor 
• Video/LCD Controller 
• 8 or 10 MHz Frequency 
• Up to 768K Memory 

------ -

- - - 0"'5 '' 

. --

4 11 x 6 11 

Quark® /PC II 
• 80386 SX based 
• EGA® Video/Color LCD 

Controller 
4 11 X A 11 • SCSI Hard Disk Control 

See us in the Canada Section • Floppy Disk Control 
Spring 90 COMDEX • Up to 4 Mbytes Memory 

To order or enquire call us today. 
Megatel Computer Corporation 

(416) 245·2953 FAX (416) 245-6505 
125 Wendell Ave., Weston, Ontario M9N 3K9 

REPS: Italy 39 331 256 524 Austria 43 222 587 6475 
W. Germany 49 6074 98031 Finland 358 0757 1711 
U.K. 44 959 71011 Sweden 46 4097 1090 
Netherlands 31 838 541 301 Norway 47 986 9970 
Australia 61 03 568 0988 Denmark 45 244 0488 
France 1 47 46 94 52 

Trademarks: Quark: - F + K. Monutociuring Co 
DROOS - Olgltol Research lJd EGA - ISM Coro V-40 - NEC Corp 
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Poor Little DOS Box 

FEATURE 

DOS AND UNIX 

On Unix , TCP/IP is managed by a combination of device 
drivers , background processes , and user applications that 
create, maintain , and monitor network connections . They also 
make file sharing , E-mail delivery , and other services avai l­
able to other systems on the network. Because Unix is a multi­
tasking operating system, it ' s possible to have multiple services 
available to other nodes simultaneously. 

MS-DOS is capable of partaking of the fruits of a Unix net­
work, but with limitations (related to its memory and tasking 
deficiencies). Specifically , TCP/IP software must fit in a 
memory space small enough to leave room for traditional DOS 
applications to run. DOS 's lack of multitasking makes a DOS 
machine more a consumer than a provider of services . 

One widely used TCP/IP package for DOS comes from FTP 
Software. Through a mix of device drivers and a TSR network­
ing kernel, FTP ' s PC/TCP provides all the services familiar to 
Unix users. To hook up , you bind the hardware characteristics 
of the network card into the PC/TCP kernel and drivers , along 
with the internet address and other operating parameters. You 
also need to fill a hos t s file with the addresses and names of 
those nodes on the network that the PC needs to reach . 

You also must supply a Unix user name . Any attempt to exe­
cute a command on a remote Unix host must be accompanied by 
a user ID that is valid on the Unix host. 

Once a configured PC/TCP kernel is running , the PC be­
comes part of the network. PC/TCP 's ping utility is the quick­
est test of a successful network connection. It ricochets a net­
work packet off a selected host on the network and waits for a 
response . If ping reports that the host or network is unreach­
able , cabling, hardware , and software configurations should be 
checked until the problem is found. 

Cranking Up the Engine 
Getting there is not half the fun ; it 's the most difficult part of 
dealing with TCP/IP. Once running , the file transfer and re­
mote-execution services mentioned above are very easy to use , 
but they are still only the beginning. While DOS and OS/2 net­
work mavens are getting all lathered up over the advent of 
client/server applications , Unix has been doing it for years . 

Being a single-tasking operating system , DOS makes a better 
client than server. If you know what single service you want 
from the PC and are willing to dedicate the PC to providing it , it 
is possible to use a DOS machine as a limited network server. 
The ftpsrv command in PC/TCP, for example , lets other 
(multiple) hosts attach to the PC and transfer fi les using ftp. 
Similarly , s rntpsrv places the PC on alert for incoming E-mail 
using SMTP. These servers usurp the entire system until you 
ask them to quit , so they are best for overnight or for other un­
attended use . They do provide the full set of SMTP and ftp 
services. Your Unix users will have no idea that they are con­
necting to a DOS system. 

Share and Share Alike 
With all this networking , there would seem to be one service 
that has been neglected : file sharing. PC/TCP provides this 
service in Inter Drive , a package that connects to a server offer­
ing connections to Sun Microsystems ' Network File System . 
NFS expands the useful ness of a network by making the disk 
resources of remote machines appear as local devices to work­
stations and PCs. 

NFS is somewhat slow, partly because it is stateless; even if a 
server crashes, reboots , and reinitializes everything , a client ' s 
session can pick up exactly where it left off. To accomplish this , 
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C++ I Views™ 
fo r Microsofr Windows 

An applicati on development frame work with the 
most complete C++ object class library for MS 
Windo ws deve lopment. 

A powerful obj ec t o ri ented deve lopment 
environment with the first , fully functional 
object class Browser for C++. 

A cost-effecti ve and essential productivity tool 
for the next generation of software systems. 
Order today at the introductory price of$495.00 
(plus shipping). Comes with full source code 
for over 60 classes - NO Royalties. 

CNS, Inc. - Software Products 
7090 Shady Oak Rd ., Minneapolis. MN 55344 

612-944-01 70, Fax 61 2-944-0923 
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. .. providing and advancing 
object-oriented methodology. 
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COMPANY INFORMATION 

FTP Software, Inc. 
26 Princess St. 
Wakefield , MA 01880 
( 617) 246-0900 
Inquiry 1104. 

Hummingbird Communications, Ltd. 
2900 John St. , Suite 4 
Markham, Ontario , Canada 
L3R5G3 
(416) 470-1203 
Inquiry 1105. 

Racal InterLan 
155 Swanson Rd. 
Boxborough, MA 01719 
(508) 263-9929 
Inquiry 1106. 

Xircom, Inc. 
2231 Mulholland Hwy., Suite 114 
Woodland Hills , CA 91364 
(818) 884-8755 
Inquiry 1107. 

state information must be carried with each request rather than 
cached on the server. The cost is speed. It is fast enough to be 
useful , however, and hooking up is quite simple. 

For NFS to work , the Unix server must " export " any portion 
of the file system that it shares with other nodes. Each DOS 
client must have a valid Unix log-in and permission to access 
the server. The DOS user "mounts" the Unix file system , and it 
becomes an ordinary DOS lettered drive, which can be used 
like any other network drive. I' ve run floppy disk-based PCs as 
diskless workstations using NFS , and the performance was 
good enough that I didn't go nuts waiting for programs to load. 
But it wasn't really up to Novell standards. On the flip side , 
NFS doesn ' t cost as much as Novell, and Unix NFS servers can 
do real work while they babysit the file-sharing system. 

Serving Up a Window System 
As an illustration of a worthwhile client/server application , 
consider HCL-eXceed from Hummingbird Communications . 
This product is a full MS-DOS port of MIT 's X Window (Xl 1 
release 3) server. It makes network connections through a set of 
functions that make calls into the PC/TCP kernel. 

An X Window server is a hungry critter, consuming memory 
for every window, font , picture , client connection, or other re­
source. The paltry 640K bytes available to DOS , less about 90K 
bytes for the PC/TCP kernel , and less DOS overhead, is not 
enough to run a demanding X Window session. Anyone who 
wishes to port network clients or servers over from other envi­
ronments can expect to encounter the problem of severe mem­
ory restrictions ; DOS seems to stand alone in the limits it places 
on programmers. HCL-eXceed manages to deal with these in a 
couple of interesting ways . 

First , the standard-issue version of HCL-eXceed (which 
runs on any DOS system) is tuned to reach out for any extra 
memory it finds available. If EMS memory is found , it will use 
as much as you choose to allocate . There is also a 64K-byte 
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The End Of The 
Me-Too Modem. 

~ When it comes to high speed, dial-up PC modems-we mean the very 
compatible kind-chances are, you had to settle for one of those me-too 
modems that look and act pretty much the same, over and over. And over. 

Chances are, you also had to send your data at 9600 or 2400 bits per 
second. Or slower. 

With FORVAL's new IM14400 internal PC modem, you can speed your 
data over the phone lines at 14,400 bps. And if you're really in a hurry, 
the IM14400's data compression mode will deliver your files and images 
up to a very impressive 57 ,600 bps. That's significantly faster than 
most me-too modems around. 

Of Course, We Do Slow Things Down For The Competition. FORVAL 
IM14400 Interned PC Modem 

Being 14.4/57.6 kbps fast doesn't mean we won't slow down for the 
me-too's. With the IM14400's automatic step-down mode, we'll talk to 

them at the CCITT speeds of 9600, 2400, and 1200 bps. 
Whenever necessary. We also use the Hayes ™ AT command 
set so you can run most popular communications software. 

The IM14400 is unmatched when it comes to 
innovative features and technologies. To ensure 
accuracy and compatibility, we've incorporated the latest 
industry standards: the proposed V.32 extended transmission 
speed, V.42/MNP2-4 error correction, and V.42 bis/MNP-5 
data compression. We've also added FORVAL Turbo 
Interface,™ an extra safeguard to preserve data integrity 
at speeds over 19,200 bps. Me-too modems don't compare. 

,A IM14400 Features: 
~ • 14.4 kbps (proposed V.32 bis) 

•Maximum 57.6 kbps with 
V.42 bis/MNP-5 compression 

•Error Correction V.42 (LAP-Mand 
MNP2-4) 

•Hayes™ AT command set compatible 
• Automatic/Manual fullback to 

9600, 2400 bps and slower 
• Full duplex synchronous/ 

asynchronous 
operation 

• FORVAL-Link™ 
and FORVAL Turbo 
Interface™ 

• 5-year limited warranty 

• 
AVAILABLE SOON IN STAND-ALONE 

AND RACK-MOUNT VERSIONS. 

• 

The End Of Obsolescence. 
One more feature you won't 
find anywhere else is FORVAL­
Link.™ This one-of-a-kind customer 
service lets you change or enhance the 
IM14400's performance right over the phone 
lines. As your needs grow and new industry 
standards emerge (like 19.2 kbps), your investment 
is still protected. 

Call FORVAL toll-free today for more details. Do it now, and 
get a price that even the me-too modems will find hard 

to match. 1-800-FORVAL-l 

F~RV/U 
FORVAL AMERICA, INC. • Modem Division 

6985 Union Park Center, Suite 425 Midvale, Utah 84047 
Tel: (801) 561-8080 • Fax: (801) 561-87n 

Copyright © 1990 FORVAL AMERICA, INC. FORVAL-Link and FORVAL Turbo In terface are 
trademarks of FORVAL AMERICA, INC.; Hayes: Hayes Microcomputer Products. Inc.; MNP: Microcom , Inc. 
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DEMAND QUALITY 
You've heard all about those 
"Super-Big-Number-One" cartridges. 

We've heard all about you 
wanting Solutions, not numbers. 

Introducing the Soluti on II TM 

series of font cart ridges, 
featuring the quality, hand­
tuned fonts , most requested 
by demand ing laser printer 
users. 

For those special needs, the 
Custom Solution II "" cartridge 
is custom engineered for your 
unique requ irements. Your 
Custom Solution II TM cartridge 
will include fonts , logos , signa­
tures or other graphic images. 

5ol1.: t10 T1 /T a, 

Mitchell Pacific 
Suite 1050, 10303 Jasper Avenue 

Edmonton, Alberta Canada T5J 3N6 
Phone (403) 425-0100 Fax (403) 420-0900 

Fax Power for CAD 
& dBASE Users NOW! 

• Broadcasts documents 
customized wi th dBASE data 
to multiple destinations. 
Saves yo u time, labor and 
cost. 

• Fax CAD drawings direct 
from your PC. Perfectly 
legible fine prints & lines. 

• Fax Desktop Publishing, 
Word Processing & Graphics 
outputs direct wi th near· 
laser qua lity. 

A dvanced Features 
• Easy Dynamic Insertion 

of logos, signatures & 
graphics 

• Multiple Documents/ 
pages per transmission 

• Multiple Fax Directories 
• Broadcasts to Mailing 

List 
• Background Receive 

with automatic printout 
• On-screen Fax Pre1,ieiv 
• Direct Scan-and-Send 
• Suppons PCX. TIF, 

MSP, /MG & CUT files 
• Scheduled/immediate 

Transmission 
• G3 com patible, 9600 bps 
• Half-length Design 
• Full European Character 

Support 
• Sends from User Program 

Seeing is believing. Contact your nearest dealer or call 

Skyworld Technology 
Manufacturer·s Reoresenial1\e 

In USA ESCO Systems Inc., Sunnyvale, CA 
( <:08) 7.:4.9001 Fax (408) 74.0::-1920 

In Canada AMA COmputers Inc .. Mississauga, Ontario 
(416/397-2153 Fax{4i6)S97·215l 

In Germany Pacific Technologies GmbH . Hannover 
(0511)35003.:0 Fax(0511)3523575 

tnterna1101al Skyworld Technology Ltd., H ong Kong 
(852) 577· 78<::8 Fax (852) 890-3777 

· Also supports Clipper. FoxBASE & other fi le compatible software. 
USA Suggested Retail Price S399. Price may vary in other countries. 

SkyFAX PC-Fax Board 
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" himem " area avai lable on most PCs, which HCL-eXceed can 
use through a device driver. The preferred solution, and one 
that is growing in popularity , is to run the application in pro­
tected mode . In HCL-eXceed Plus , a DOS extender arranges 
for the X Window server to have access to all of a 286 , 386 , or 
486 's address space as a linear unit (j ust like a "real" com­
puter) and manages the switch between protected and real 
modes when DOS services are needed. Similarly, since the 
PC/TCP kernel loads under DOS, each call to it invokes a sh ift 
to real mode. On a capable (286 or better) machine , this switch 
happens fast enough that you'll never notice. 

When the HCL-eXceed server is started, it opens a network 
connection , or socket , and waits for a cl ient to connect. To save 
you the inconvenience of trotting to another system to star t the 
client , HCL-eXceed can start up a telnet remote log-in ses­
sion. The DOS user logs onto a remote Un ix host and enters the 
command to start the client program. This client locates the 
HCL-eXceed server 's socket and attaches itself. Once the con­
nection is establi shed , HCL-eXceed switches from text (tel­
net) to graphics mode , and the sess ion is under way. Even 
though DOS is single-tasking, a single HCL-eXceed server can 
support connections wi th multiple machines. and multiple cli ­
ents per connection. X Window serve r commands are queued 
and processed sequentially , no matter how many clients are 
generating them. 

Because the protocol between X Window servers and clients 
is a well-documented standard , any server that offers a proper 
X Window protocol can merge nicely into a network of differ­
ing machines. The portion of the application that communi­
cates with the network needn ' t change in order to br ing new 
functionality to bear. W hether HCL-eXceed runs on a 286 or a 
486 , in protected mode or real mode , on a VGA or 8514/ A 
video controller, an incoming X Window client won ' t know the 
difference. This a lso frees you to shop for price , performance, 
and features , in whatever combination pleases you. 

The Net Sum 
Any good package is the sum of its parts , and connecting a 
DOS system to a Un ix network offers an array of serv ices that 
can help even the most harried system administrator get more 
from limited resources. There are other paths to ach ieving 
some of the ends descr ibed here. Racal Inter Lan , for instance. 
offers a card that insta lls in a Novell server and distributes file 
transfer and remote log-in services to Novell DOS client ma­
chines. Xircom offers a Pocket Ethernet Adapter that attaches 
to a parallel port to give any machine (even a floppy disk-based 
laptop) access to a Unix network. 

There are also other TCP/I P packages for DOS , and other X 
Window servers as well. I 've limited myself to writing about 
that with which I have direct experience, but you should exam­
ine a ll your ava il able options. The most important thing to re­
member is that setting things up is the hardest part of any Un ix 
network . Once it' s put together, connecting new hosts- be they 
DOS , Uni x, or what-have-you- is simple , and making use of 
the new services is downright monkey work. 

IfDOS has a fut ure at all , it lies in the ability to communicate 
with more capable machines and operating systems. The little 
effort you 'l l expend to connect your DOS systems to a Unix 
network can pay off handsomely, but you need to take that first 
step. Even ifthe benefits aren ' t immediately obvious, you'll be 
surprised how many useful solutions will spring out of the con­
nection you' ve made. • 

Tom Yager is a tec/111ical editor at BYTE He can be reached on 
BIX as "tyager. " 



A class at Microsoft® University will 
go straight to your head. 

Reason being, your course instructors 
work for us, Microsoft. The country's lead­
ing developer of software. 

Better still, they do their teaching in a 
laboratory setting that gives you two big ad­
vantages: Hands-on experience. And soft­
ware you've developed that's yours to keep. 

It's the fastest way to learn the latest 
technology being utilized in today's popular 
programs. Giving you, and your corporation, 
a big jump in developing software. 

Courses are offered in several power-

~·ants in 

ful systems platforms, including Microsoft 
OS/2, Microsoft OS/2 Presentation Manag­
er and Wmdows~ And innovative network­
ing technologies like LAN Manager and 
Microsoft SQL Server 

To get more information and a free 
copy of the Microsoft University catalog, 
call (800) 541-1261, Dept. K88. 

As a graduate, you'll soon be writing 
better _applications, faster 

Making your career, and your com­
pany, grow by leaps and bounds. 

MiCtosottLJniversity' 
.\ficrosoft Unitv:rsi(y$/ax is (206)883-8101. © Copyri'ght 1990 .\/iaosoj1 Corporation. -41! ri}!hts rcserud . .\I icro$.()jt is a re~isrercd trademark and I\ "indolt's is a trademark of .\! icroso;i Corporatio11. 





How to make a great computer even better ... 

Pump up the Power 
and Cut the Price! 
Once again, Northgate hears you! Here's PowerMax~ 
Power Max tops the high end of 3861

" performance. But ... not the high end of prices. Power 
for any application. From high speed file server* to blazing fast CAD workstation. And every 
stop in-between. 

A HOT NEW 200Mb HARD DRIVE ... For the first time Northgate brings you a sparkling 
new Maxtorrn hard drive that sets industry standards. A 3.5 inch masterpiece running at 15MS. 
But so quietly, only the flashing light tells you it's at work Made just for Northgate, this drive 
is hermetically sealed and carries a staggering 75,000 hour MTBF rating. 

FOUR MEGS OF MEMORY AND 64K CACHE ... Built onto the proprietary Northgate 
motherboard which has powered Northgate's Elegance Series to the top spot in virtually every 
comparison including PC Magazine 's Editors' Choice award. 

Four Mb of RAM ... enough for virtually any application comes standard on this 8Mb board. 
Total system RAM of 16Mb. 

Even the NEWEST version of MICROSOF:r WINDOWSrn and a MICROSOFT Mouse are 
included with your PowerMax System! You'll be dazzled by the features of this magnificent 
new program and how incredibly fast it runs 32-bit software on PowerMax. 

VIDEO FOR THE 90's-1024 X 768 VGA RESOLUTION ... PowerMax comes standard with 
the superb NEC 3-D VGA Monitor, clearly the class of 14 inch displays. The 16-bit VGA card 
carries 512K of RAM for the most brilliant rainbow of color you've ever enjoyed-16 colors out 
of a 256,000 color palette. Super fast video card with drivers for all popular software. 

PLUS, PowerMax comes with a 1-year limited warranty on parts and labor, 5-years on the 
OmniKej''' keyboard. If a part fails , we'll ship a replacement to you at our expense before you 
return your part. 

Test a PowerMax for 30 days. If it fails to meet your expectations, return it. To place your 
order, call sales toll-free 24 hours every day. Be sure to ask about custom configurations, 
leasing and financing programs. 

Complete System Just CALL TOLL-FREE 24 HOURS EVERY DAY 

$5299 OO
Delivered 

• ~~!~~r Office 800-548-1993 
~~~ra/" 
NORTHGATE COMPUTER SYSTEMS 
P.O. Box 41000 Minneapolis, Minnesota 55441 
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Why look further? 

Heres "1hat Experts Say 
About Northgate™Elegance"' 
386'"Systems. 

. y . i PC Magazine tested Nonhgate's 
I I LJ Elegance 386/ 20, 25 and 33 
:...... p!!!!! against hundreds of others. = ! j Result: Editor's Choice awards 

for every Elegance 386 System 
orthgate makes. No other 

EDITORS' company can make this claim! 
CHOICE 

Computer Shopper "Best Buy" 
for the third straight year! 
Readers honored Northgate with 
two awards. 

INFO Info World tested 700 products 
WORLD in 1989. Conclusion "The 

highest rated desktop computer 
of the year, this 33 MHz system 
is a terrific performer..." 

NOVELL LABS 
AUTHORIZED 

TESTED AND 
APPROVED 
NetWare Campatibl,~ 

*All Northgate 386/ 25 
and 33 MHz systems are 

ovell'" Tetwork 
approved and compatible 
with other network 
software. 

PowerMax T.\(386/ 33 Standard Configuration 
• 33 MHz Imel 803861" Microprocessor 

• Maxtor 200Mb 15MS access hard drive 

• 4Mb of 32-bit DRAM on proprietary 
motherboard (expandable to 16Mb with 
optional 32-bit memory card) 

• 64K SRAM read/ write-back cache (optional 
256K cache available) 

• High density l. 2Mb 5.25 " and l.44Mb 35" 
floppy drives; also reads, writes and formats 
low density disks 

• Eight expansion card slots; one 32-bit, six 
16-bit and one 8-bit 

• 33 MHz 8038?1'' or 33 MHz Weitek 3167 
numeric co-processor support 

• Two serial and one parallel ports 

• 14" JEC 3D MultiSync VGA color monitor 
with 1024 x 768 resolution 

• 16-bit video controller with 512K memory 

CALL TOLL-FREE 24 HOURS EVERY DAY 

800-548-1993 
FINANCING: Use the Big 'N' revolving credit card. We have 
millions in financing available. We accept your VISA or 
MasterCard, too. Lease it with Torthgate, up to five-year 
terms available. 

• MS-DOS 4.01 and GW-Basic software 

• On-line Users Guide to the system and guide 
to MS-DOS 4.01 

• 230 watt power supply 

• Elegance 7 drive-bay custom tower cabinet 
picrured (desktop style available) 

• ewest version of Microsoft® Windows"'' (to 
be shipped to you when available) 

• Genuine Microsoft Mouse 

• Exclusive award-winning OmniKey™/PLUS 
keyboard; ULTRA model available 

• 1-year warranty on system parts and labor; 
5-years on keyboard 

• FCC Class B Certified 

• Unlimited, toll-free technical support-24 
hours a day, 7 days a week 

• On-site deskside service available five days a 
week (to most locations) 

A L ~~f6«,/" 
~ ~ 
NORTHGATE COMPUTER SYSTEMS 
P.O. Box 41000 Minneapolis, Minnesota 55441 
Prices and specifications subject to change \Vithour notice. Northgare reserves the 
right to substitute components of equal or grearer quality or performance. All items 
subject to availabilicy. 
©Copynght Northg;ue Computer Systtms. Inc . 1990 All nghts reserved 
Nonhgaie, OmmKt): Eltganct. Power Max and the Nonhgate 'l\" logo are registered trademarks of 

~d~~~ks~fJ:~~~c~~:~:~a~~ ~d~g::;~~~~~~ ~~~rb:~~a~~~~~~~;!~;~erb~~~d 
registered tr:idem.uks of timr respecn\·e comp;mics 



Enhanced small 
device interface keeps 
pace with today's 
fast hard disk drives 

I 
n the late 1970s, Al Shugart of Sea­
gate Technology (then Shugart 
Technology) developed the ST506 
hard disk interface. In the spring of 

1980, Seagate introduced the 5-mega­
byte ST506 drive that became the name­
sake for the interface . Several years 
later , Seagate introduced its 10-MB 
ST412 with essentially the same inter­
face. 

The ST412 's interface, however, in­
cluded one additional feature that the 
ST506 lacked-buffered seeks. Most 
ST506 controllers and drives today sup­
port the buffered seek option; they ' re 
commonly called ST506/412 devices . 

The ST506 featured modified fre­
quency modulation (MFM) data encod­
ing and could transfer data to and from 
the hard disk drive at 5 megabits per sec­
ond . With an eager and widening market 
at hand , the disk drive industry evolved 
rapidly. Soon hard disks could handle 
10-Mbps transfers, and several disk 
drive , tape drive , and controller manu­
facturers saw the need for a faster inter­
face . They agreed that an enhanced, 
electrically compatible version of the de 
facto standard ST506 interface made 
sense. 

An ad hoc consortium formed, and the 
first working document for the new in­
terface-the enhanced small disk inter­
face-appeared in May 1983 . The en­
hanced small tape interface followed, 
and in October of that year, the group de­
cided to merge the two interfaces into a 
single document , ESDI (enhanced small 
device interface). The interface touted a 
10-Mbps transfer rate , which is double 

HANDS ON 
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THE EVOLUTION 
OFESDI 
that of the ST506. 

By 1985 , optical disks were coming on 
strong, and a draft of the ESDI specifica­
tion that supported them appeared in 
March of that year. As industry accep­
tance of ESDI continued to grow, it 
emerged as a potential American Nation­
al Standard . In January 1986, an ESDI 
steering committee formed, and the Ac­
credited Standards Committee X3T9 .3 
working group held its first meeting in 
July of that year. 

ESDI continued to find favor with 
manufacturers of high-performance hard 
disk drives but didn ' t do as well in the 
tape industry . In May 1987, ESDI propo­
nents agreed to drop tape support from 
the proposed standard. 

Early this year, ANSI finally adopted 
ESDI officially as ANSI X3.170-1990. 
Figure 1 shows a time line for the devel­
opment of ESDI. 

Two Standards: ESDI and SCSI 
As ESDI developed and became a stan­
dard , so did another interface designed 
to support high-speed disk drives and 
other peripherals-ANSI's X3T9.2 com­
mittee directed the standardization of 
SCSI. It became an official standard in 
1986 as ANSI X3.131-1986. A second­
generation specification, SCSI-2 , is now 
nearing completion. 

SCSI often competes with ESDI for 
control of high-performance hard disk 
drives in today 's fast PCs. As I take a 
closer look at ESDI, I'll point out some of 
the key comparisons between the two in­
terfaces and try to clarify their applica­
tions. (For a detailed look at SCSI , see 
Under the Hood in the February and 
March BYTE.) 

ESDI now finds wide acceptance in 
the PC marketplace. Manufacturers in­
cluding IBM, Compaq, and Dell use 
ESDI hard disk drive subsystems in their 
high-performance machines. With 
Apple computers, of course, it ' s a differ­
ent story. Apple chose to make a SCSI 

connection standard equipment on the 
Macintosh . 

How ESDI Works 
ESDI is a device-level interface . It con­
nects directly to the hard disk drive and 
controls basic operations , such as seek 
and head select . SCSI , in contrast , is a 
system-level interface, or bus, that can 
connect to any of a wide variety of de­
vices simultaneously (including hard 
disk drives, scanners, optical disks , 
printers , and tape drives) and can com­
municate with them by means of high­
level commands. A SCSI hard disk drive 
needs intelligent SCSI electronics and a 
device-level connection for controlling 
the disk. The latter could , in theory , be 
an ESDI connection or something sim­
ilar . 

Electrically and mechanically, ESDI 
looks just like the ST506 interface. A 
common 34-conductor control cable con­
nects in daisy-chain fashion to all drives 
controlled by a single controller. Each 
dri ve has its own 20-conductor data 
cable. Even the popular four-pin power 
connector found on al l standard PC 
floppy and hard disk drives is defined as 
part of the ESDI standard . 

While most of the ESDI signals are 
single-ended open-collector TTL (a 
single wire referenced to a common 
ground), the clock and data signals are 
differential (a complementary pair of 
wires , where only the voltage difference 
between the wires is significant). That 
design maintains integrity even at very 
fast data transfer rates. ESDI permits 
cable lengths of up to 3 meters (a little 
over 9 feet). 

Interface Signals 
Table 1 shows the ESDI signal defini­
tions for the 34-conductor and 20-con­
ductor cables . I've included the ST506 
signal definitions for comparison . ESDI 
hard disk and optical disk connections 

continued 
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work in slightly different ways ; I'll focus 
on hard disk applications . 

An ESDI controller can accommodate 
as many as seven drives , although ESDI 
controllers used in PCs typically support 
just two. Three drive-select signals de­
termine the active drive, in a binary 
fashion . When all three drive-select sig­
nals are unasserted (low), no drive is 
selected. 

Four head-select signals pick one of up 
to 16 heads on the active drive . What if 
your drive has more than 16 heads? 
That 's handled by means of the Select 
Head Group command. When the drive 
reaches its operating speed, it sends a 
ready signal to the controller. It also 
sends the index signal , the rising edge of 
which indicates the beginning of each 
track . The index signal , which pulses 
once per revolution of the platters , also 
appears on the data cable. 

The function of the sector/address 
mark found signal varies depending on 
whether the disk incorporates hard sec­
toring or soft sectoring. With hard sec­
toring , drive electronics determine a 
fixed number of sectors per track . The 
drive pulses the sector/address mark 
found line at the start of each sector . You 
don ' t find many hard -sectored disks 
these days-I can ' t think of any off­
hand-but , nevertheless, ESDI supports 
them . 

With soft sectoring, the disk 's operat­
ing software determines the number of 
sectors per track. Address marks-codes 
placed on the platter before the sector 
data-delineate sectors. When the drive 

detects a mark, it pulses sector/address 
mark found . 

Finally , the read gate signal enables 
the selected read/write head for a read 
operation, and write gate sets up a write 
operation . 

On the data cable , the drive-selected 
signal tells the controller that there is in­
deed one, and only one , drive at the spec­
ified drive-select address . And the ad­
dress mark enable signal tells a soft­
sectored drive to write an address mark 
at the current position of the selected 
read/write head. Utility programs can 
use this signal , valid only when write 
gate is asserted, to change the number of 
sectors per track . 

Moving the Data 
Four differential (or balanced) signals 
affect data transfer between the control­
ler and the hard disk: write data , read 
data , write clock , and read/ reference 
clock. Data transfer requires both clock 
and data signals. The clock signal indi­
cates when the data signal is valid. Typi­
cally, the rising edge of each clock cycle 
indicates the start of a new data bit in a 
serial data stream. In its purest form, 
data and clock are physically separate 
signals; this scheme is called NRZ (non­
return-to-zero) encoding. Figure 2 illus­
trates NRZ encoding of a serial bit 
stream. 

But to store data on a hard disk platter , 
you 've got to combine the data and clock 
signals . Encoding methods that can do 
that include FM , MFM , and run length 

continued 
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Figure 1: Seven years in the making, ESD/'s ANSI certification finally came 
this year. 
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limited (RLL). Figure 3 illustrates 
MFM encoding. If there 's a transition at 
the center of a bit cell , the bit is a binary 
one; otherwise, it's a zero. Transitions 
also occur at the beginning of each zero­
bit cell that is preceded by another zero­
bit cell. 

It's reasonably straightforward to en­
code these various formats when writing 
to the disk but a lot harder to decode them 
when reading the disk. A special circuit 
called a data separator does the job . It in­
corporates a phase-locked loop circuit to 
synchronize with and lock onto the clock 
as it 's recovered from the encoded sig­
nal. For reliable data and clock separa­
tion, the encoded signal has to be free of 
electrical noise . 

The basic ST506 interface transfers 

I 
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data between the controller and the hard 
disk drive in MFM format at 5 Mbps. 
For several years now, ST506 controllers 
and drives have also been available that 
use RLL encoding instead ofMFM. That 
buys a 50 percent increase in the data 
transfer rate-to 7 . 5 Mbps-and also 
boosts storage capacity by 50 percent. 
RLL encoding is more complex than 
MFM and requires a more advanced data 
separator. Nevertheless , most new drives 
use it. 

Since the ST506 controller transfers 
encoded information to and from the 
drive, the data separator has to reside on 
the controller. The developers of ESDI 
realized that encoded data sent over long 
cables might not transfer reliably at 10 
Mbps . So ESDI transfers NRZ data be-

SIGNAL DEFINITIONS FOR ESDI AND ST506 

tween the controller and the hard disk 
drive and uses separate , balanced data 
and clock signals. The hard disk drive it­
self has to encode the data before storing 
it on its platters , and it must also incorpo­
rate a data separator to decode the data . 

This approach makes the drives at­
tached to an ESDI controller more com­
plex-and more costly-than ones used 
in an ST506 subsystem. And each drive 
needs its own data separator; there 's no 
way to share a single, controller-resident 
separator. But the benefits outweigh the 
drawbacks . The scheme ensures supe­
rior data integrity , and the encoding 
scheme no longer depends on the control­
ler. An ESDI hard disk drive can use one 
of several flavors of RLL encoding , or 

continued 
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Table I: ESDJ and ST506 use the same connectors. However, ESDJ's high-level command orientation differs markedly 
from that of the older ST506 interface (NIA =not applicable). Head and drive selection bits appear in parentheses. 

34-CONDUCTOR CONTROL CABLE, ESDI 34-CONDUCTOR CONTROL CABLE, ST506 

Signal Direct ion Signal pin Ground pin Signal Direction Signal pin Ground pin 

Head select 2(3) To disk 2 1 Reserved N/A 2 1 
Head select 2(2) To disk 4 3 Head select 2 To disk 4 3 
Write gate To disk 6 5 Write gate To d isk 6 5 
Config/status data From disk 8 7 Seek complete From disk 8 7 
Transfer acknowledged From disk 10 9 TrackO From disk 10 9 
Attent ion From disk 12 11 Write fault From disk 12 11 
Head select 2(0) To disk 14 13 Head select 0 To disk 14 13 
Sector/address mark (looped to pin 7 

found From disk 16 15 of data connector 
Head select 2(1) To disk 18 17 on disk) 16 15 
Index From disk 20 19 Head select 1 To disk 18 17 
Ready From disk 22 21 Index From disk 20 19 
Transfer request To disk 24 23 Ready From disk 22 21 
Drive select 2(0) To disk 26 25 Step To disk 24 23 
Drive select 2(1) To disk 28 27 Drive select 1 To disk 26 25 
Drive select 2(2) To disk 30 29 Drive select 2 To disk 28 27 
Read gate To disk 32 31 Drive select 3 To disk 30 29 
Command data To disk 34 33 Drive select 4 To disk 32 31 

Direction in To disk 34 33 

20-CONDUCTOR DATA CABLE, ESDI 20-CONDUCTOR DATA CABLE, ST506 

Signal Direction Signal pin Ground pin Signal Direction Signal pin Ground pin 

Drive selected From disk N/A Drive selected From disk 1 2 
Sector/address mark Reserved N/A 3 4 

found From disk 2 N/A Reserved N/A 5 6 
Command complete From disk 3 N/A (to pin 16 
Address mark enable To disk 4 5 of control connector 
+Write clock To disk 7 6 on disk) N/A 7 8 
- Write clock To disk 8 9 Reserved N/A 9 
+Read/reference clock From disk 10 N/A Reserved N/A 10 11 
- Read/reference clock From disk 11 12 +Write data To disk 13 12 
+Write data To disk 13 NIA - Write data To disk 14 15 
-Write data To disk 14 15 +Read data From disk 17 16 
+ Read data From disk 17 16 -Read data From disk 18 19,20 
-Read data From disk 18 19 
Index From disk 20 N/A 
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even MFM encoding. (I don ' t know of 
any ESDI drives that use MFM , but it's 
possible.) It ' s even possible to mix en­
codi ng methods within a multidrive 
ESDI subsystem. 

HANDS ON 

UNDER THE HOOD 

Decoded data shows up on the data 
cable as the read data signal. The read/ 
reference clock signal, which the hard 
disk drive generates , cont rols the timing 
of both read and write operations . W hen 

NRZ ENCODING OF A SERIAL BIT STREAM 

' Bit cell ' l e: .,,, 
I I 

Data transmitted 0 0 0 

Transmit clock 

NRZ data 

Figure 2: To distinguish bits in NRZ data , you need a separate source of clock 
information. 

MFM ENCODING OF A SERIAL BIT STREAM 

' Bit cell ' 
I C • ' 
I I 

Data transmitted ' O O 0 

MFM data 

Figure 3: MFM encoding (like Rll encoding) merges data and clock information 
into a single, combined signal. 

ESDI SERIAL-MODE COMMANDS 

Table 2: The 16-bit command word includes a 4-bit command identifier 
(bits 15-12) , and it can also include modifier, subscript, and parameter values 
(bits 11-0) (•=yes, O=no). 

Command Command Command Command Command 
number definition modifier subscript parameter 
(bits 15-12) (bits 11-8) (bits 7-0) (bits 11-0) 

0000 (0) Seek 0 0 • 0001 (1) Recali brate 0 0 0 
0010 (2) Request Status • • 0 
001 1 (3) Request Configurat ion • • 0 
0100 (4) • Select Head Group 0 0 • 0101 (5) Control • 0 0 
0110 (6) • Data Strobe Offset • 0 0 
011 1 (7) • Track Offset • 0 0 
1000 (8) • Initiate Diagnostics 0 0 • 1001 (9) * Set Bytes per Sector 0 0 • 1010 (10) • Set High Order Value • 0 • 1011 (1 1) Reserved 0 0 0 
1100 (1 2) Reserved 0 0 0 
1101 (1 3) Reserved 0 0 0 
11 10 (14) * Set Configuration • • 0 
111 1 (15) Reserved 0 0 0 

· optional commands 
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read gate is active , read/ reference clock 
acts as the read clock, carrying the clock 
signal that the data separator extracts 
from the stored clock/data information . 
When there ' s no read in progress , the 
hard disk dri ve generates a reference 
clock signal on the read/reference clock 
line . 

The controller uses the write data sig­
nal to present NRZ data to the hard disk 
drive . The write clock signal-derived 
from the hard disk drive ' s reference 
clock-provides the timing clock for the 
write data signal. Note that the hard disk 
drive controls both the read and write 
data transfer rates-it must , si nce it has 
co nt rol over it s ow n data encodi ng 
scheme. 

The Serial Command Mode 
Five signals on the control cable and one 
on the data cable commun icate com­
mands and status information between 
the controller and the drive: config/sta­
tus data , transfer acknowledged , atten­
tion , transfer request , command data, 
and command complete . The controller 
sends 17-bit command-plus-parity words 
to the controller serially . It places each 
bit on the command data line , asserts the 
transfer request handshake signal to the 
hard disk drive , and awaits the transfer 
acknowledged return handshake signal 
from the hard disk drive . Configuration 
and status information returns to the con­
troller in a similar fashion. 

Two other signa ls fig ure importantly 
in ESDI ' s serial command mode: atten­
ti ::m and command complete . The hard 
disk drive asserts attention when it wants 
the controller to request its standard sta­
tus . That ' s general ly a response to a fau lt 
condition on the hard disk . Writing to the 
hard disk can 't occur while attention is 
asserted . 

Command complete is the only serial 
mode signal on the data cable . The hard 
disk drive generates it. When unassert­
ed, it tells the controller that the drive 
can ' t respond to the interface-typically , 
because the drive is trying to recover 
from an error or is performing another 
interna l function . 

Commanding the Drive 
ESDI defines 12 commands for use with 
hard disk drives , as shown in table 2. Just 
five are mandatory . The high-order 4 
bits of the 16-bit command word deter­
mine the command type ; the low-order 
12 bits can contain supplemental com­
mand information. The commands also 
include a trailing parity bit . 

Seek causes the drive to seek to the 
continued 
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cylinder specified by the low-order 12 
bits of the command word. Recalibrate 
sends the heads to cylinder zero and re­
stores the drive's data strobe offset and 
track offset values to zero. Request Sta­
tus solicits 16 bits of standard or vendor­
specific status information, based on the 
command modifier bits. 

Request Configuration can solicit 
the dri ve's transfer rate , number of 
heads, number of cylinders , hard/soft 
sectoring information, and much more . 
The Control command resets certain 
functions (including the interface atten­
tion after a fault), and it can also option­
ally implement spindle on/off control 
commands. (I suppose this would be 
helpful if you ' re using an ESDI drive in a 
laptop.) 

Optional Commands 
Select Head Group supports drives with 
more than 16 heads. A 4-bit va lue selects 
one of 16 head groups, each of which 
contains 16 heads. Data Strobe Offset 
and Track Offset address specific re­
gions of the disk; data recovery utilities 
can use these commands. Initiate Di ­
agnostics tells the hard disk drive to 
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run its internal diagnostics, if any. 
Set Bytes per Sector works with 

hard-sectored disks ; it can adjust the 
number of bytes stored in each sector . 
Set Conf i guration has several applica­
tions . It can, for example , set varying 
transfer rates for different cylinders of 
the disk, on hard disk drives that support 
zone recording. It can also support hard 
disk drives that change angular velocity 
(rotational speed) at different cylinder 
ranges to maintain a relatively constant 
linear velocity . 

Putting ESDI to Work 
ESDI has capacity to spare. A single 
ESDI hard disk drive can hold a terabyte 
of data . Even if you stick to the 512-byte 
sectors that DOS and OS/2 prefer, the 
limit is a healthy 137 gigabytes . 

And, of course, it ' s fast. Most ESDI 
drives today transfer at 10 Mbps , but 15-
Mbps drives have started to appear. And 
the theoretical limit , 24 Mbps , leaves 
plenty of room for further performance 
improvements . 

ESDI expects a 1-to- l interleave; it 
would make little sense to operate such a 
high-performance interface any other 

way. While some recent ST506 interface 
implementations can now also operate at 
a 1-to-1 interleave on high-performance 
PCs, the data transfer rate of these inter­
faces still restricts the overall perfor­
mance potential of the hard disk drive 
subsystem. 

If you' re familiar with the ST506 in­
terface , you 'll find connecting an ESDI 
hard disk drive to its controller virtually 
identical. The controller will have a 34-
pin header connector for the control 
cable , and the hard disk drive will have a 
34-contact card-edge connector to mate 
with the ribbon cable. Similarly, the con­
troller will have a 20-pin header connec­
tor for each hard disk drive it supports 
(typically two), into which you will plug 
the 20-conductor data cable. And the 
hard disk drive will have a 20-contact 
card edge connector that also mates with 
the 20-conductor cable . Both card-edge 
connectorf on the ESDI hard disk drive 
must have a key slot , per the ESDI stan­
dard , and any good drive cables should 
incorporate the key to keep the cables 
from being connected to the drive in­
correctly. The ESDI drive will also ac-

conrinued 
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you 've been using Quick Basic TM, it 's 
an easy step up to PowerBASIC. 

With all these features you 
might wonder why other complete 
development environments cost 
up to four times more. Well stop 
wondering and start working 
with PowerBASIC. 

It's basically better. 

Available now at your local com­
puter dealer and at Egghead Discount 
Software Stores everywhere. 

PowerBASIC is a registered trade­
mark of SPECTRA Publishing. Turbo 
Basic is a registered trademark of Bor­
land International. Quid< Basic is a 
registered trademark of Microsoft. 

SPECTRA Publishing • 1030 East Duane Avenue, Suite D, Sunnyvale, California 94086 • Call Toll Free, 
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cept the standard four-pin PC power con­
nector . 

Standard ST506 / MFM hard disk 
drives are formatted for 17 sectors per 
track. The higher density and higher 
data transfer rate of ST506/RLL hard 
disk drives require the number of sectors 
per track to increase to 26. With most 
current ESDI hard disk drives in the PC 
marketplace operating at 10 Mbps, these 
drives are typically formatted for 32 to 
35 sectors per track ; most use 34 or 35 . 

HANDS ON 

UNDER THE HOOD 

The Software Environment 
How compatible is ESDI with your soft­
ware? That depends. If you inhabit the 
DOS world exclusively , all ESDI control­
lers for PCs will work acceptably. Some 
have their own BIOS-level driver . Others 
take great pains to emulate the ST506 in­
terface found on IBM 's original AT sys­
tem. That means the interface can work 
with the hard disk driver that is already 
resident in the system's ROM BIOS. 

If you want to use an ESDI subsystem 

Co/Session lets you use 
your office PC as though 

you were there ... 
Co/Session remote access communications software 

enables you to do everything you previously had to 

do at the PC in your office- but from the location 

of your choice and at yow- own convenience. 

Via modem, you can access (even transfer) files, 

run programs, print reports, use on-line 

network resow-ces, and more, just as / 

:;~:~":::::d•""' / / even when 

n Seeusat 

~' Booth #312 

co_ 

you're not 
Even when you're at home ... before 

dinner ... when you get back from the 

health club ... after 

you read the kids 

a story. Even when 

you're on the road .. .in 

your hotel room ... at a 

branch office ... calling on a client. 

Co/Session can help you accomplish all you have 

to do while allowing you to enjoy the things you want to do. 

To find out more about how, call us toll-free, at 800- 322-9440. 

See us at 

0 ~~m~~)~llSpring '90 
June 3--6, 1990 
Atlanta, Georgia Booth #5220 

• SS.on a product of Triton Technologies Inc. 

200 \l iddlesex Turnpike, lselin , \ ew Jersey 08830 
(20 I) 855-9440 • Fax (20 I) 855-9608 
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under OS/2 or Xenix , things aren't quite 
so automatic . A WD1003-compatible 
controller should work acceptably , but 
controllers with their own driver could 
have a problem. If you buy IBM 's ESDI 
hard disk drive subsystem, you can rest 
assured it will work with IBM 's OS/2 . 
Similarly , Dell 's ESDI subsystem will 
work with that company's version of 
OS/2 . When in doubt , verify compatibil­
ity with the distributor or manufacturer 
of the ESDI controller before buying . 

You ' II also want to make sure that your 
ESDI controller will operate properly 
with the drive you select. There have 
been cases of drive/controller incompat­
ibilities. Although the recent standard­
ization of the ESDI connection has allevi­
ated much of the concern , some ESDI 
hard disk drives implement special , op­
tional functions ; these require matching 
controllers . To avoid potential mix-and­
match incompatibility problems , you can 
purchase an ESDI hard disk drive subsys­
tem, including the controller and cables. 

ESDI vs. SCSI 
While SCSI 's parallel bus implementa­
tion differs from ESDI's serial transfer 
approach , both interfaces support high­
speed data transfers and require the hard 
disk dri ve to incorporate some intelli­
gence. SCSI requires more intelligence , 
however , and entails more overhead. For 
this reason , ESDI subsystems often out­
perform similar SCSI subsystem s in 
overall effective data transfer rate . 

SCSI , however , holds an ace. A SCSI 
drive can accept a command, disconnect 
from the bus while processing it , and 
then reconnect to the host control ler. 
That way , multiple SCSI drives can pro­
cess commands or transfer data concur­
rently. Network controllers and multi­
user systems that can apply this feature 
will undoubtedly embrace SCSI. 

ESDI will continue to grow in popular­
ity , probably at least into the mid-l 990s . 
SCSI will also gain ground. As software 
standards develop that permit more-uni­
form use of SCSI controllers with a wide 
variety of peripherals (e .g . , hard disk 
drives , optical disks , and scanners), it 
seems likely that SCSI will eventually 
become the dominant high-performance 
hard disk drive interface in the PC world . 
But for now , ESDI thrives. With practi­
cally unlimited capacity , plenty of room 
for performance gains , and an ANSI seal 
of approval , ESDI and fast PCs will 
march together for years to come. • 

Roger C. Alford is a computer design en­
gineer and a freelance writer. He can be 
reached on BIX c!o "editors. " 



1990 ... The Year for VGA 

CTX is ready to offer you a wide choice of colorful 
14" VGA monitors: from the most economical 
standard VGA to the versatile Super VGA, and the 
ultimate Universal VGA. 

The CTX standard VGA monitor, with its advanced 
design gives you rainbow colors with unmatched 
brightness and clarity at one of the most attractive 
prices on the •·market today. Key design features in­
clude the auto-sense power supply (90V AC-260V AC), 
upfront sizing, centering as well as brightness and 
contrast controls, detachable tilt-swivel base, and a 
selection of various dot CRT's. 

The CTX Super VGA is designed to meet the 
standard 640x480 as well as VGA extended modes of 
800x600 and 1024x768 interlaced IBM 8514 com­
patible format. Featuring a super fine .29mm dot 
pitch, dark-tinted non-glare CRT, the Super VGA 
provides picture quality for advanced applications. 

The CTX Universal VGA, a true analog multi-scan 
monitor, is the answer to the variable frequencies in 
VGA video adapters. Wheilier standard modes of 

640x840, 800x600 or 1024x768 interlaced, the 
Universal VGA is also totally compatible with 132 
column modes and imaging frequencies. With a range 
of 20-38khz and the fine dot .28mm CRT, the Universal 
VGA is the ultimate analog color monitor. 

In addition to the 14" VGA series, CTX offers a full 
lineup including CGA, EGA, VGA and multiscanning 
monitors. For more information and the distributor 
nearest you, please call CTX International at 
714-595-6146 or in the East CTX South at 
404-729-8909. 

CTX INTERNATIONAL, INC. 
161 Commerce Way 
Walnut, California 91789 
Phone (714) 595-6146, Fax (714) 595-6293 

CTX SOUTH, INC. 
6090-F Northbelt Parkway 
Norcross, Georgia 30071 
Phone(404)729-8909, Fax(404) 729-8805 

CHUNI'EX ELECI'RONICS CO., LTD. (Factory) 
6F, No. 2, Alley 6, Lane 235, Pao Chiao Rd. 
Hsin Tien, 23115 Taipei Hsien, Taiwan, R.0.C. 
Phone 886-2-9175055, Fax 886-2-9172736 
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You've read the column, now see the 

screen version, and more: 

• BIX opens Tojerry Exchange. 

Now you can read and comment on 

the unedited text of Jerry Pournelle's 

Computing at Chaos Manor columns 

before BYTE is on the newsstands. Just 

join the 'chaos.manor' conference in 

tojerry.x, BIX's newest Exchange. You 

can also get in on a variety of other 

discussions with Jerry, ranging from 

the general to the particular. 

For example , in the 'tojerry' confer­

ence, you can discuss all aspects of 

microcomputers, and cast your vote 

for the best and worst products of the 

year. The 'technology' conference lets 

you discuss everything from hot and 

cold fusion to interstellar space travel 

to electronic gadgetry, and the 'sci­

ences' conference covers, of course , 

science. But the 'space' conference lets 

you focus specifically on space explo­

ration and habitation . And the 'contact' 

conference on cognitive psychology 

brings anthropologists , science fiction 

writers, artists, scientists, and computer 

scientists together to explore common 

ground . You'll also find discussions on 

natural and man-made disasters, com­

puters in the classroom, and high-level 

mathematics-in 'disasters ,' 'education, ' 

and 'mathematics,' respectively. 

All-Month Conferences and 

Special Events 

•Amiga Exchange-If you're an 

Amiga user, you'll want to visit 

'amiga.special ,' a conference in which 

Matt Dillon is discussing his network 

for the Amiga. Recently, BIXen worked 

on promoting it from a serial device 

network to a parallel device network . 

(join amiga.special /matt.dillon) 

• 
BIX 
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• Datem Conference-In this con­

ference . Datem Ltd., a manufacturer of 

BITBUS technology products, is holding 

discussions on BITBUS network systems 

and their use . The BITBUS network is 

a single-master, multiple-slave network 

topology, optimized for short control 

messages between a cell controller 

(such as a VAX or PC) and multiple 1/0 

controllers. (join datem) 

• Science-Fiction Conference­

Every Thursday night, beginning at 

6:30 PST, you can discuss your favorite 

(or least-favorite) science-fiction books 

and authors, conventions, movies, TV 

series, Japanese animation , or comic 

books. You can also visit with guest 

authors who, in the recent past, have 

included the likes of Marion Zimmer 

Bradley and Steve Boyett. (join sf/cbix) 

BIX Conference News 

• Read Hugh Kenner's reviews 

of books on computers and related 

areas of high technology-before they 

appear in BYTE-in a new conference 

called 'print.queue .' Kenner is one of 

America's foremost literary critics , 

and author of the Print Queue column 

in BYTE. (join print.queue) 

• Bytis Permutatio lnfonnationum 

(BIX) omnis divisa est in partes duo , 

quorum in una, quae nobis cordi est , 

Circle 450 on Reader Service Card 

nunc de lingua Graeca Latinaque dis­

putatur. Quin etiam lectiones Latinae 

offerantur. (lungite [join] writers.talk/ 

classix et writers.talk/ learn.classix) 

• Knowledge Systems Corpora· 

tion has a family of development 

solutions for your complex software 

problems ranging from CIM to total 

product development. (join ksc) 

• How do you write a movie or 

TV script? Let professional screen­

writer Adam Rodman tell you. (join 

writers/screenwriting) 

• Do you speak JCL or DCL' VMS 

or MYS? Or even VMI BIXen speak 

your language. (join data.center) 

• Foxbase, dBase, and Clipper 

programmers and users are invited 

to share their insights in the 'clipper ' 

conference. (join clipper) 

• Learn the science of weather 

and natural disasters from Chicago Sun­

Times Meteorologist Brendan Larson . 

(join disasters/weather) 

• Adrian Aylward's postscript 

emulator Version I. I will be on the 

market any day, now, and you can 

discuss it in depth with Aylward him­

self. (join amiga.special /postscript) 

•Solid Software, lnc.'s Dwight 

Merriman and Taylor Hutt will show 

you how to develop with Modula 2, in 

a CBix session on Tuesday, June 12 , at 

7:30 PM , EDT. Emphasis will be on Solid 

Windows Professional. (jo in sol id/cbix) 

Meet us in Atlanta or New York! 

• We'll be in the BYTE booth at 

Comdex, and in Booth 2510 at PC 

Expo. Be sure to come in and talk with 

us-in person, for a change' 



• Imagine a setting in which com­

munal wisdom is on tap. A place that 

has the fit and feel of a small , friendly 

town , yet the sophistication and 

resources of a global community . 

One which you can visit electroni­

cally-to increase your knowledge 

of computers and their applications , 

hone your skills. share insights with 

thousands of other computer pros , 

and have fun. Such a community 

would be called BIX. 

Subscribe to BIX, the flat-fee, 

on-line information service. 

BIX is your access to industry news . 

And to many special interest Ex­

changes-such as our Amiga . IBM. 

Mac. Writers'. and Interactive Games 

Exchanges-which include thousands 

of free, downloadable programs. All 

for just $39 per quarter: 

Subscribe via your computer ... 

Set your program for full duplex, 7 

bits, even parity, I stop bit . Call BIX 

on our registration-only number: 800-

225-4129. In MA : call 617-861-9767. 

International : call NU 1310690157800. 

Then hit the return key. and respond : 

Prompt: 
login 
Name ? 

You Enter: 
bix 
bix.ville 

You may buy off-peak access via 

Tymnet at $20 per month or $3 per 

hour, or you may buy peak access at 

$6 per hour.·· 

'Based on a S 156 annual fee , billed quarterly. 

Telecommunications charges are extra . 

You may cancel at any time without fu ture 

charges. 

••Available only in contiguous 48 states . 

Tymnec races subject co change . 

800-227-2983 • In NH 603 -924-7681 

EllX 



Unleash Your 286, 386 or 486! 
Whether you are running 1-2-3 or AutoCAD , or 
porting a FORTRAN application , MicroWay has 
the solutions that will both speed up your system 
and simplify your development efforts . These 
include inexpensive 386 accelerators , a 486 
motherboard that has twice the throughput of a 
VAX 8650 when equipped with a Weitek 4167, 
a family of globally optimized 386 and 486 com­
pilers and the most up to date numerics on the 
market. These include Intel , Weitek, and Cyrix 
coprocessors, plus Weitek daughterboards and 
a Weitek Micro Channel card for the model 70 
and 80 - all of which comes with the finest 
technical support in the industry. 

386 Compilers and Tools 

Our NDP family of compilers generate globally 
optimized , mainframe quality code that runs on 
the 386 or 486 in protected mode under UNIX, 
XENIX, or extended DOS. The compilers ad­
dress 4 gigabytes of memory while supporting 
the 80287, 80387, Weitek, and Cyrix coproces­
sors . Applications can mix code from all three 
compilers and assembly language. The DOS 
versions allow the user to write his own numeric 
error handlers and interface 386 real mode 
programs from protected mode. 
NDPFortran-386™ is a full F77 with F66 and 
DOD extensions that is 99% VMS compatible . 
NOP C-386™ runs as a full K&R C with MS 
extensions or as an ANSI compiler. 
NDPPaacal-386™ is a full ANSI/IEEE Pascal , 
with extensions from C and BSD 4.2 Pascal. 

DOS 386 versions (NOP tools included) $895 
DOS 486 versions (NOP tools included) $1195 
UNIX/XENIX versions .. . $795 
NDP VMM virtual memory manager .$295 
Eclipse or Phar Lap Tools .. . ... .. . . $495 
NDP Link - Incremental Linker .$295 

NOP C++ Version 1.2 . ...... ...... . $295 
NOP Windows r"'Library: $125. C Source: $250 
NOP HOOPS"" . . $795 
NOP Plot"" . .. $325 
NDP/FFT""NDP or 80x87 version .. . ea. $250 
NOP to HALO '88 Graphics Interface $100 
NOP NAG""- The NAG Workstation library is 
a subset of the NAG mainframe libraries. It 
contains a library of 172 routines designed to 
solve differential equations and eigenvalue 
problems, perform matrix operations, fit curves , 
do statistics and regression analysis , generate 
random numbers , and compute special func­
tions and integrals : $895. 

NOP Fortran-486™, NOP C-486™, and NOP 
Pascal-486™ are new releases oi our NDP 
compiler family that have been optimized for 
the 486. Driven by NDP Fortran-486 , the Num­
ber Smasher486 , running with a 4167 , delivers 
over 10 million floating point operations per 
secondl The compilers are $1195 each . 

PC Accelerators 

SuperCACHE-28612 MHz 
FastCACHE-286 12 MHz 

Micro 
Way 

.. . $399 

.. . $299 

Milt Capsimolis of Ithaca Software, developer 
of HOOPS, the highly regarded 30, object-

oriented graphics library reports : We ported a 
huge C library - well over 100, 000 lines -

without a hitch. in less than a day' .. . We liked 
the enormous advantage NOP C-386 offers 

rhrough irs support of rhe Weirek coprocessor.· 

Fred Ziegler of Aspen Tech in Cambridge. 
MA : "I ported 900,000 lines of source in two 

weeks with NOP Foman-386 withour a single 
problem'" Aspen Tech 's Chemical Modeling 
System is in use on mainframes worldwide 

and is probably the largesr application ro ever 
run on an lnrel processor. 

Parallel Processing 

MicroWay 's IBM compatible Monoputer, Ouad­
puter, Videoputer, and Linkputer boards work 
together using lnmos transputers to provide 
expandable, plug-in mainframe performance 
for your desktop PC. 

Monoputer™ - Includes one T800 and up to 
16 meg of RAM for parallel code development. 
The 4 MWhetstones T800 makes it the ideal 
FORTRAN engine fo r cost-effective execu­
tion of your mainframe programs. from $1295 

Quadputer""- This board for the AT or 386 
can be purchased with 1 to 4 transputers and 
1 or 4 meg of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks of up to 100 or more transputers 
providing mainframe power . . from $1995 

Llnkputer""- Links up to 8 boards to provide 
dynamic transputer topologies . . . . ... $1500 

Transputer Compilers and Utilities 
These parallel languages are designed for use 
with the Monoputer, Ouadputer and Videoputer. 
Logical Systems Parallel C $595 
3L Parallel C, FORTRAN, or Pascal . $895 
TBUG - debugger for 3L $330 
Parsec Parallel Cidynamic $1500 
ParaSoft EXPRESS Package - Includes 
transputer communications libraries, parallel 
code development library, C source level debug-
ger, and system performance monitor $1500 
Hellos PC/s $1250 
occam 2 Toolset . $1500 
Nexis Windows File Server - Lets you run 
parallel appl ications under the Microsoft 
Windows environment . . ... ... $495 
T800/NAG™ - Port of the complete NAG 
mainframe library. Contains 268 functions : $2750 

486 Your PC! 

NumberSmasher-486™ is a 25 MHz replace­
ment motherboard for ATs and 80386s. This 
motherboard supports an optional Weitek 4167 
numeric coprocessor and up to 16 megabytes 
of memory. It is ideal for applications such as 
CAD/CAE workstations, statistical analysis . 
linear programming , and multi-tasking operat­
ing environments , such as UNIX, XENIX, and 
OSl2 . It supports the Phoenix, AMI , or Award 
BIOS. The Number Smasher-486 with OK is 
priced at $3995. 

Our compilers come with the features you need 
to simplify porting to the 32-bit mode of the 386 . 
inc luding a 99% VAX VMS compatib le 
FORTRAN and a dual dialect C which 1s UNIX 
System V and ANSI compatible Also included 1s 
a library of 135 character and pixel onented 
graphics routines that automa!lcally detect and 
support the full range of PC display adapters 
Plus we carry a full line of th ird party libranes and 
utilities that were ported with our languages 
For information about numeric coprocessor per ­
formance, call for your free copy of an article by 
Stephen Fried, "The State of PC Numerics in 

1990" For more Information, please call our 
Technical Support Dept. at (508) 746-7341. 

Math Coprocessors 

WEITEK 
4167-25 (Now in stock) $1395 
mW1167 Micro Channel-16/20 from S895 
mW3167 Micro Channel-25133 from $1495 
3167-20 $795 
3167-25 $995 
3167·33 $1295 
mW3167/80387 Board $200 
mW1167™ and mW3167™ coprocessor 
boards are built at MicroWay using We1tek 
components Each includes an 80387 socket 

INTEL 
8087 '' '' . $84 8087-2 $120 
80287-8 ... $195 80287-10 $220 
80387-16 . S330 80387-16SX S310 
80387-20 .. $375 80387-25 $460 
80C287A $280 80387-33 S570 
287Turbo-20""This coprocessor board runs a 
specially qual ified Intel CMOS 80287 at 20 
MHz regardless of the main CPU speed $450 
RAMpak"" - one or four meg 32-bit memory 
expansion module for Compaq Deskpro 386 
20/25 One meg .. $240 , Four meg $700 

CYRIX 
Cyrix CX83D87 FasMath™ - Fastest 80-bit 
Intel com pa tible coprocessor Performs 
transcendentals 3 times faster than the 80387 
20 MHz : $400 25 MHz $510 33 MHz: $625 

386 Your AT! 

NUMBER SMASHER-386™-A full -sized card 
that replaces the 80286 microprocessor on your 
IBM AT or compatible motherboard with an 80386 
that runs at 20 or 25 MHz. It runs numerically 
intensive applications up to a factor of 60 times 
faster , while maintaining full hardware and 
software compatibility when running all 386 ap­
plications. lndudes sockets to optional ly add up to 
8 megabytes of 32-bit memory, an Intel 80387. 
Weitek, or Cyrix numeric coprocessor, and 64K or 
256K of high speed cache memory from $895 

FASTCache-SX"" - The most ccst effective 
accelerator we have ever manufactured. Plugs 
in to the 286 socket. speeding up al l applications 
by a factor of 2 to 4. Runs all 386 applications. 
Features an 80386-SX (16 or 20 MHz). a 4-way 
32K cache, expandable to 64K, and a math 
coprocessor socket. 16 MHz:$495 20 MHz:$595 

World Leader in PC Numerics 
Corporate Headquarters : P.O. Box 79. Kingston. MA 02364 USA (508) 746-7341 

32 High St., Kingston-Upon-Thames. UK. 081-541-5466 Germany 069-75-2023 
USA FAX 508-746-4678 Italy 02-74.90.749 Hofland 40 836455 Japan 8132220544 



• 
Using secret codes 
to secure your data 
from prying eyes 

0 
ne thing about computers­
they keep secrets well. You can 
keep them up all night under a 
glaring light , and they won ' t 

break . This makes them particularly 
trustworthy . If a computer wants to con­
ceal something from you , you have to 
beat the information out of it-mathe­
matically speaking . 

Privacy is becoming more and more 
important in these days of personal com­
puters that are looking less and less per­
sonal. Most of the machines at BYTE are 
on one network or another , and it ' s not 
uncommon to find that the route a file 
has taken from source to ultimate desti­
nation leads through more than one hard 
disk . Fortunately , much of the data we 
deal with is no more sensitive than next 
month ' s columns (embargoed informa­
tion is closely monitored). 

But there are those times when you 
want information to stay confidential : 
when you 've got to get a file from one 
end of the country to the other and you 
really don't know who might " acciden­
tally " eavesdrop, for example . Or you 've 
saved a directory full of sensitive infor­
mation on your disk just before a week's 
vacation, and you 'd like to be able to 
sleep at night . It's not that you don't trust 
anybody, it ' s just that. . . well. . . you 
don 't trust everybody. So, you encrypt it. 

In most cases , the security of a crypto­
graphic system rests on the concealment 
ofa key . Once the bad guys (i .e ., anyone 
into whose hands you don't want the in­
formation to fall) get the key, you assume 
they know how to use it to unlock the en­
crypted message. (I ' ll refer to the en­
crypted message as the ciphertext and the 
unencrypted message as the plaint ext .) 

ILLUSTRATION : PAUL SCHULENBURG © 1988 

HANDS ON 

SOME ASSEMBLY REQUIRED • Rick Grehan 

CLOAK AND DATA 

Other systems rely on a trick. There is 
no key ; instead , the plaintext has been 
concealed by a method that-you hope­
is so devious that no one will discover it. 

Finally , there are the public-key cryp­
tosystems. These employ two keys: one 
secret key that you keep to yourself, and 
another public key that anyone sending a 
message to you can use to encrypt the 
correspondence. The public key is de­
rived from the secret key (or vice versa) , 
and you don 't care if the bad guys get the 
public key . Even if they did , cracking the 
message would involve using algorithms 
that would take so long to arrive at a solu­
tion that the effort isn ' t worth it. You 
hope . 

Kid Caesar 
The simplest of ciphers , and one you 
probably toyed with when swapping 
secret notes in the third grade, is the let­
ter substitution cipher. This sort of en­
cryption is often called a Caesar cipher 

after Julius Caesar. He used to write his 
messages down and then encode them by 
taking each letter and replacing it with 
the character three letters up in the al­
phabet. I suppose that way , if his deliv­
ery boy got nabbed by Gallic strong­
arms , the bad guys would be stumped by 
the unreadable message , and the where­
abouts of the next siege would stay a 
mystery. 

Putting together a program to encrypt 
files using a Caesar cipher is trivial. Of 
course , it also doesn ' t require a lot of 
noodlework to crack a Caesar-ciphered 
message . My mom used to pick up cross­
word puzzle books at the A&P checkout 
line and breeze through the page of coded 
messages after she 'd cleaned up all the 
anacrostics. Those messages were all 
done in letter-substitution code , and she 
didn ' t have much trouble with them. 

The Caesar cipher is a simple kind of 
monoalphabetic substitution cipher-a 

cominued 
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fancy way of saying that each character 
in the plaintext is replaced by some other 
character chosen from a host alphabet. 
The method guiding the encryption can 
be as simple as "skip up the alphabet 
three letters" (the Caesar cipher) or as 
complex as writing A to Z on one line, 
writing a randomly jumbled list of letters 
below it, and encrypting by matching 
each plaintext character with itself on the 
top line and writing down the corre­
sponding character from the bottom line. 

HANDS ON 

SOME ASSEMBLY REQUIRED 

Unfortunately, no method can mask 
the letter frequency of the underlying 
plaintext 's language, and a seasoned 
codebreaker can use letter-frequency 
analysis to help in cracking the code. 
This is the greatest weakness of mono­
alphabetic substitution ciphers-which 
leads us to mankind 's next attempt to 
keep secrets secret: polyalphabetic sub­
stitution ciphers. 

Probably the most famous of this type 
is the Vigenere cipher, developed by the 

Scheduling at a major international ai rline. Resource allocation in a large urban hospital. Herd manage­

ment on a goat ranch in the Australian outback. The tool of choice for all these software applications: 

PDC Prolog'". 
The reason: PDC's uncompromising commitment to provide a development environment that combines 

the advanced language features of symbolic processing with commercial-grade peed and reliability. 
The result? You can write full-featured , robust Prolog applicati ons that don't need an overstuffed run­

time environment and a sizzling 386 with tons of extra memory. And you won't get slow, ''ivory tower" 

performance, ei ther. 
Prototyping: Prolog's compact grammar and fl ex ibility let you ·'storyboard" your program quickly and 

make changes eas ily. Unfonunately, other implementations are too slow; too bulky and too hard to maintain 

to make it past the prototype stage. Our type system and proprietary global flow analysis prov ide nati ve 

code generation so tight you're likely to find that your .;prototype" is fast and compact enough to be the 

final version. 

Object filing system: Lists, trees. graphs. rules-whatever data abstraction best models your prob­

lem-you can store it with our built-in database fac ility just as easily as if it were a fixed-length record in a 

conventional database. Maintain as many databases as required and index your objects wi th our super-fast 

B+ trees in networked applications. 
Multi-language programming: The best kind of tool is one that works well with others. PDC Prolog 

generates standard object files, so you can easi ly link your Prolog code to programs or modules written in 

C, assembler or other languages. And it doesn't matter which language is the "calling" language. 

Multi-platform programming: Your PDC Prolog source code runs equally well right now under MS­

DOS or OS/2. And a compiler fo r SCO Unix System V/386 is under development. 

PDC Prolog: A Tool for Serious Programmers 
PDC Prolog Compiler 
For MS-DOS 12~9.00 

For OS/2 1599.00 
(includes DOS version) 

PDC Prolog Toolbox 
For MS-DOS and OS/2 1125.00 
Shipping and handling extra. 
Visa and MasterCard accepted. 
To order. call 1 ·800-762-2710. 

Prolog Development Center 
568 14th Street N.W. 
Atlanta. GA 30318 
Telephone: (404) 873-1 366 
FAX: ($ ) 872-5243 
BBS:($ ) 872-5358 
MCI Mail: PDC-Atlanta 

312 BYTE • JUNE 1990 

Outside USA and Canada. contact: 
Prolog Development Center, ApS 
H.J. Hoisl Vej 5 A 
DK-2605 Broendby. Denmari< 
Telephone: +45 36 72 JO 22 
FAX: +45 36 7l 02 69 
MCI ~fail : POC-Copenhagen 

Turbo Prolog® owners: 
Call for upgrade de1ails. 
Offer expires June JO, 1990. 

PDC Prolog is a trademark of Prolog 
Developmem Center. Turbo Prolog 
is a registered trademark of Borland 
lmemational Inc. SCO Uni:i: Sys1em 
Vf386 is a trademark of the Santa 
Cruz Operation. 
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French diplomat Blase de Vigenere. To 
encrypt a message , you need a key con­
sisting of as many characters as your 
plaintext message . Usually, you pick a 
word and repeat its characters as neces­
sary. As you step through the plaintext 
message , each corresponding character 
in the keyword determines the amount by 
which you shift the plaintext character to 
get the corresponding encrypted charac­
ter: A means a shift of 0 , B means a shift 
of 1, and so on. If you end up shifting be­
yond the end of the alphabet, you circle 
back around to its beginning . To encrypt 
FIFTEEN YEARS AGO using the key­
word BYTE, you have 

BYTEBYTEBYTEBYT (keyword) 
FI FTEENYEARSAGO (plaintext) 

which yields 

GGYXFBGCFYKWBEG 

as the ciphertext. 
Vigenere constructed a large matrix-

26 characters on a side and holding 26 
shifted alphabets-to make the encrypt­
ing process easier. 

The Vigenere cipher does a good job 
of jumbling letter frequencies , so crack­
ing such a message is harder than with 
Caesar-cipher codes . One technique 
used to break a Vigenere message em­
ploys any resonance that might take place 
between the plai ntext message and the 
key. This happens if repeated words in 
the plaintext message line up more than 
once with the first character of the key 
and thus produce identical sequences of 
cipher text characters. A codebreaker 
could use this to guess the character 
length of the key . 

If the codebreaker successfully de­
duces that the length of the key is , say, n, 
he or she would build subsets of charac­
ters from the ciphertext-the first subset 
consisting of each nth character, the next 
consisting of each (n +I )th character, 
and so on. The codebreaker then writes 
these subsets as rows and attacks each 
row as a monoalphabetic cipher, watch­
ing all the while for recognizable words 
to form in the columns. Sounds like a 
pain , but , trust me , there are people who 
love this stuff. 

Suitably Computable 
The famous exclusive-OR cipher has 
been independently discovered and re­
discovered by nearly every computer sci­
ence student that ever banged a teletype. 
Remember how the exclusive-OR opera­
tion works? Here 's a refresher in binary: 

conrinued 
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Turn your favorite 
C compiler into a 
powerful database 
manager with the 

'Database Too/chest 

Order now by calling our toll free 
number or mail the coupon to: 

Mix Software 
1132 Commerce Drive 
Richardson, TX 75081 

1-800-333-0330 
60 Day Money Back Guarantee 
Not Copy Protected • Royalty Free 

For technical support , please call: 
1-21 4-783-6001 

The C/Database Toolchest™ 
adds sophisticated file manage­
ment functions to your Power C™, 
Turbo C®, QuickC®, or Microsoft® C 
compiler. With the C/Database 
ToolchesFM, your data requires 
much less disk space than with 
programs like dBASE®, and you 
can access your data much faster . 
Of course the full power of C 
provides you with an unlimited 
amount of programming flexibil ity. 

The C/Database Toolchest™ 
includes three major components : 

1) An advanced B+tree library 
gives you instant access to your 
data. 

2) A high-level ISAM library 
provides yqu with an easy-to-use 
C interface, and 

3) A complete database manager 
(with C source code included) 
shows you how to create impres­
sive applications. 

You also receive a comprehen­
sive 350 page manual and a utility 
for converting dBASE® files. 

The C/Database Toolchest™ 
supports features that you'd expect 
to find only in products costing ten 
times as much . Advanced features 
include variable length records, 
variable length keys, multiple keys 
per index, and multiple indexes 
stored in a single file .Your d.ata files 
can contain an unlimited number of 
records, and each record can be as 
large as 32K bytes in length. 

About the only thing that the 
C/Database ToolchesfTM doesn't 
do is cost you a lot of money. 
We've kept our price low so you 
can manage your budget as easily 
as your data. 

Now Only $19.95! 
---------, 

I Order Coupon 
Name _ _ ______ _ 
StreeL__ ___ _ ___ _ _ 
Cityr ______ ___ _ 
State Ziµ.._ __ 
Telephone; _____ __ _ 
Paying BJL-- Money Order----Check 
_ _ Visa _ MC - AX- Disc. 
Card# ________ _ 
Exp. Date _______ _ 
Disk Size __ 51/

4
" __ 31/

2
" 

Q . Product Price 

C/Database Toolchest .. .. .... . S19.95 
C/Oatabase Library Source .. S10.00 
B+tree & ISAM library source code 

Add Shipping (SS USA. S20 Foreign) ...... . 

Texas Residents Add 8% Sales Tax .. .. 

Subtotal 

L Total A~nt~o~d~ = = ::...._-=-~ 

C/Database Toolchest and Power care trademarks of Mix Software. QuickC and Microsoft Care registered trademarks of Microsoft. Turbo C is a registered trademark of Borland. dBASE is a registered trademark of Ashton· Tate . 
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1XOR0 = 1 
1XOR 1 = 0 
0 XOR 0 = 0 

See anything specia l? Maybe something 
like a XOR b = c and c XOR b = a? That 
means that if you XOR a message with a 
key , you can take the result , perform the 
XOR operation agai n, and recover the 
original message. 

Turns out this one's got a guy ' s name 
on it , too: the Vernam cipher. Gilbert 
Vernam was working for AT&T in 191 7 
and had a bunch of paper tape readers 
and punch machines sitting around . He 
rigged three of them so that you fed two 
paper tapes through a pair of readers and 
their output was XORed together and 
sent to a tape punch . You made one tape 
that was your key tape , punched your 
message onto a second tape , and ran 
them both through Vernam's machine . 
The output tape was encrypted . To de­
code it , you ran it back through the ma­
chine with the key tape . 

This was hot stuff. If the data on your 
key tape was really random , the message 
on the encrypted tape was locked up 
solid: You 'd have to have the key tape to 

HANDS ON 

SOME ASSEMBLY REQUIRED 

decode it. In World War II , the Germans 
used th is technique to create encrypting 
machines ca lled Lorenz machines . The 
only real problem with this scheme is 
that the key tape is just as big as the mes­
sage tape , so you've got two tapes to 
transport in secret to your recipient. 

A way out of this would be to put to­
gether some algorithm that produces a 
stream of random numbers that you use 
as the key. The seed for your random 
number generator then becomes the key. 
Trouble is , you have to make sure the 
stream is long enough and the bad guys 
don ' t fi gure out how your random num­
ber generator works. It turns out that 
knowing the length of the key stream 
opens the door for crack ing a Vernam­
ciphered message (see Cooper 's book in 
the bibliography). 

The Sir Franc is Bacon (SFB) cipher , 
named after its inventor , should have a 
particular appea l to reg ular readers of 
BYTE . Even though Bacon didn ' t have a 
PC next to his inkwell , this cipher is 
based on the binary number system . 

Take each character of a message and 
look at the binary representation of that 
character ' s ASCII code: 

B = 01000010 
y = 01011001 
T = 01010100 
E = 01000101 

Now , replace each I with an even digit 
and each 0 with an odd digit. The mes­
sage is now 

76335723 12344772 92743422 
58555236 

Of course , the items used to represent the 
Is and Os don ' t have to be even and odd 
digits. They could be vowels and conso­
nants , or whatever your imagination can 
dream up . It doesn ' t take a lot of oogling 
to see that one big problem with the SFB 
cipher is that it expands the original mes­
sage-eightfold in my example. Also , 
thi s is a trick cipher. The key isn ' t some 
string of bytes; the key is a trick , and the 
security of the system depends on how 
wel l you can hide the trick . The giveaway 
in my example is that the number of 
digi ts in the ciphertext is a multiple of 
eight , which could lead a bad guy to de­
duce how the code works. 

comi1111ed 

The most complete line of LAN s. 
The most complete line 

of LAN cards, hubs and 
repeaters comes to you 
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from American Research 
Corporation. What ever 
your network requires, 
chances are we've got 

just w hat you 
need, any-

where in the world, of We're so confident of 
the highest quality, at ,:~~;"" our quality that 

-\i.f'p~I"" .... 4 

anT~1~~:~aa~~eFr~ce!~~~~~· ;~epr~~Ea~~~i 
certified and ~ WARRANTY. 

OVELL tested Get connected to the 
for 100% compatibility most complete source of 

wi th everything reliable, affordable, 
you have quality LA products. 

now. 

800•423•3877 
lnternotionol Inquiries: 

4F. 233- l . Pao-Chico Rood 
Hsin-Tien Taiwan. ROC 

FAX: 886-2-9186373 
Telex: 35576SIGMALTD 
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TOOLS '90 
TUESDAY, JUNE 26, 1990 
7:30 REGISTRATION & BREAKFAST 
8:30 TUTORIALS 

Introduction to Object-Oriented Technology (Code: Tl) 
John Porter_ University of Technology, Sydney (Australia) 
Case Studies in Object-Oriented Analysis (Code: TA 1) 
Jean-Marc Nerson, !SE (USA) 
Concurrent Object-Oriented Programming (Code: TP) 
Mario Tokoro, Keio U. (Japan), JP Briot. CNRS (France) 
Introduction to Object-Oriented Data Management (Code : T0 1) 
Jacob Stein, Servio Logic (USA) 

12:30 LUNCH 
2:00 TUTORIALS 

Managing Object-Oriented Sotrware Engineering (Code : TM) 
Ivar Jacobson. Objective System AB (Sweden) 
Dave Thomas. Carleton U. & CBI Systems (Canada) 
Object-On'ented Design for User Interfaces (Code: TU) 
Joelle Coutaz, LGI, IMAG, Grenoble (France) 
Objec1-0riented Structured Design (Code: TG ) 
Tony Wasserman. Peter Pircher. IDE (USA) 
SIMULA for the Working Classes (Code : TS) 
Ron Kerr, Newcastle. (UK) 

WEDNESDAY, JUNE 27, 1990 
8:30 Developing Qualify Sotrware with Eiffel (Code: TE) 

Philip Hucktesby. SOL (France) 
Object-Oriented Dalabase Systems (Code : TD2) 
Francois Bancilhon. Altair (France) 
Object-Oriented Programming in Smalltalk (Basics) (Code: 
TK1 ) 
John Pugh & Will Lalonde, Carleton U. (USA) 
HOOD (Hierarchical 0-0 Design(Code : TH) 
Maurice Heitz, Cisi lngenierie (France) 

12:30 LUNCH 
2:00 Introduction to C++(Code: TC) 

Robert Murray. AT&T (USA) 
New Advances in Objec1-0rien1ed Analysis (Code: TA2) 
Peter Coad, Object lnternation Inc. (USA) 
00 Programming in Smal//alk (Advanced Concepts) 
(Code: TK2) 
John Pugh & Will Lalonde, Carleton U. (USA) 
Problem Solving in Objective-C (Code: TO) 
Jon Hopkins, Stepstone (USA) 

THURSDAY, JUNE 28, 1990 
TRACK A 
Session A1 : Introduction & Keynote (Chair: Bertrand Meyer) 
8:30 Welcome and Introduction to TOOLS '90 

Jean B8zivin. Universite de Nantes (France). Program Chairman 
9:00 Keynote Lecture: The Object-Oriented NeXTStep Interface 

Jean-Marie Hu/lot, NeXT Inc. (USA) 
Session A2 : TOOLKITS I (Chair: Ivar Jacobson) 
10:30 Knowledge Based Management of Software Objects 

J.M. Chauvet. Neuron Data (France) 
11 :00 A Network Programming Package in Eiffel 

M.F. Hillman . Ya le U. (USA) 
11 :30 Object-Oriented Programming and rhe Design of an Open 

Sysrem for User Interfaces 
S. Koneeni & U I. de Zeghec SIM (Belgium) 

12:00 G++: An Environment for 0-0 Design and Prototyping 
G. Menga, M. Morisio. P. Picchiottino , Po ti tecnico di To ri no & G. 
Lo Russo, SYCO (Italy) 

12:30 LUNCH 
Session A3 : Practical Experiences I (Chair: E. Zamani) 
2:00 Genericity. Inheritance and Relations: A Practical Perspective 

G.C. Murphy. Microtel Pacific Research (Canada) 
2:30 Object·Oriented Geo·lntormation Processmgf in Modulex 

S. Alagic & Z. Galic, Sarajevo U. (Yugoslavia) 
3:00 An Object Approach of ODA Implementation for Technical Docu­

ment Production 
J.C. Chabrier & J.M. Guillemin Laborne. U. Bourgogne (France) 

Session A4 : Practical Experiences ll (Chair: Jon Hopkins) 
4:00 Srraregic Defense Initiative (SOI) Software Reuse Issues 

J_s _ Morrison. US Air Force (USA) 
4:30 Object-Oriented Technology and Reuse in Telecommunication 

Applications 

CONFERENCE F E E : 

Technology of Object-Oriented Languages and Systems 

SECOND INTERNATIONAL CONFERENCE & EXHIBIT 
CNIT Paris (La Defense), June 26-29, 1990 

A. Sixtensson & W. Ye, Lund U. (Sweden) 
5:00 X, Golf and Object-Oriented Programming 

8. Yamrom & W.E. Lorensen. General Electric Research (USA) 
Session AS : (Chair: Paul Dubois) 
4:45 Special presentation : Sequential and Concurrent Object· 

Oriented Programming 
Benrand Meyer. Interactive Software Engineering (USA) 

TRACK B 
Session 81 : Practical Experiences Ill (Chair: Dave Thomas) 
10:30 Object·Oriented Design of a Continuos Simularion Software 

D. Mardon. Arcor & A.Y. Le Roux. U. Bordeaux (France) 
11 :00 A Tool tor Modeling Electromagnetic Devices in Smalltalk-BO 

F. Nuwendam. EDF/DER (France) 
11 :30 PRAXICOLOR: An Application of Object-Oriented Programming 

ro Colouring Hair Problems 
R. Voyer, Latoria & INT and C. Dujardin. Ackia (France) 

12:00 FANFOO: An Object-Oriented Framework tor Event Driven 
Simulations 
F. Jean . A. Bourgeois & G. Demailly, Thomson CSF (France) 

12:30 LUNCH 
Session 82 : Analysis & Design I (Chair: Rob Murray) 
2:00 The Sequence Software Set - Design and Development of a 

Large C++ Program 
J.R. George. Jet Propulsion Laboratory (USA) 

2:30 Hierarchy Evolution and rhe Software Ufecycle 
8. Anderson & S. Gossain. Essex U. (UK) 

3:00 Language Implementation Feedback on Design 
H. Saleh & P. Gautron, Rank Xerox & U. Paris VI (France) 

Session 83 : Teaching Object-Oriented Methods (Chair: John Potter) 
4:00 PANEL: Educators discuss their effons in introducing the new 

technology. Panelists will include J. Bezivin (U de Nantes. 
France). J.C. Boussard (U. de Nice. France). J.F. Perrot (U. Paris 
VI. France) J. Potter (University of Technology Sydney, Australia). 

TRACK C 
Session C1: Analysis & Design II (Chair: Georg Heeg) 
10:30 An Application ol OSOL 

J. Norgaard, Nokia Telecommunications (Finland) 
11 :00 Object-Oriented CASE Tool for an Industrial Environment 

S.E. Bergner. Objective Systems SF AB (Sweden) 
12:00 Multiple and Evolutive Representation in the ROME language. 

B. Carre, L. Dekker & J.M.k Geib, U. Lille (France) 
12:30 LUNCH 
Session C2 : Experts Systems (Chair: Jean-Francois Perrot) 
2:00 Knowledge Representation Framework tor an Expen System in 

Network Design 
C. Jouve. ENSM Saint- Etienne (France) 

2:30 An Objecl-Oriented Knowledge-Based Faull Monitoring Sys/em 
D. Poner. Touche Ross Managment Consultants (UK) 

3:00 Ship-Planner: A Conception Support Tool for the Bay Plan 
Container Ships 
H. Sansen. Sytemia (France) 

Session C3: Concurrency & Distribution I (Chair: Pierre America) 
4:00 Decentralized Parsing Method Using Communicating Multiple 

Concurrent Objecrs 
C. Numaoka & M. Tokoro, Keio U. (Japan) 

4:30 From Rock-Barrom to Metalevel Actors 
A. Sentini. U. Montreal & S. Girou x. Zuniq Technotogies(Canada) 

5:00 Concurrency: An Objec/-Orienfed Approach 
D_ Caramel. CRIN-CNRS Nancy (France) 

FRIDAY, JUNE 29, 1990 
TRACK A 
Session A6: Invited Presentation (Chair: Robert Troy) 
9:00 Ada and The Objects 

Ben Brosgol. Alsys (USA) 
Session A7: TOOLKITS II (Chair: Michel Habib) 
10:30 HOT: A Generic Hypermedia Toolkit 

N. Guimaraes, AT&T Bell Lab. (USA). INESC Lisbon (Ponugal) 
11 :00 A C++ Code Browser 

J.R. Glasgow. Yale U. (USA) 
11.30 An Object-Oriented Graphical Too/kif for Prototyping Diagram 

Editors 
A. Touzani, Y.J. Lee & J.C. Oerniame, CRIN Nancy {France) 

12:00 An Extensible Class Library for Geographic Applications 

E. Clemenlini & P. Di Felice, U. dell'Aquila (Italy)\ 
12:30 LUNCH 
Session AB: User Reports (Chair: Pierre Berger) 
2:00 PANEL: Users of Object·Oriented Technology discuss and 

contrast their experiences 
Session A9 : TOOLKITS Ill (Chair: Philippe Gautron) 
4:00 Managing Classes in Very Large Class Repositories 

G.D. Oosthuizen. C. Bekker & C. Avenant. Pretoria U. (South 
Africa) 

4:30 An Overview of the Mjolner!ORM En vironment: 
B. Magnusson. M. Bengtsson. L.0 . Dahlin. G. Fries, A. Gus­
tavsson, G. Hedin. S. Minor, D. Oscarsson, M. Taube, Lund U. 
and T elelogic (Sweden) 

5:00 Flexible Menus 
C. Leung. J. Pugh, D. Cote. R.F. Dillon , & J.W. Tombaugh, 
Carleton U. (Canada) 

TRACK B 
Session 84: Analysis & Design Ill (Chair: Pierre Cointe) 
10:30 Teleogical Maintenance of an Object-Oriented Environment 

V. Karakostas & Z. Palaskas. UMIST (UK) 
11 :00 A Method forObject·Oriented Programming: The Class Relation· 

ship Method 
P_ Deslray. Softeam (France) 

11 :30 Essentially Objec/s 
P.O. Sully. Yourdon International (UK) 

12:00 Mecano: a Method for Object-Oriented Software Construction 
X_ Girod. L.G.I. Gernoble (France) 

12:30 LUNCH 
Session 85: Databases & Persistence I (Chair: Francois Bancilhon) 
2:00 Persistent Graphical Objects in Proco/ 

P_ van Oosterom & C. Lalfra . Leiden U. (The Netherlands) 
2:30 A Practical Approach to Object-Oriented Software Engineering 

J.G.M. van den Goar. Philips Medical (The Netherlands) 
3:00 Persistency and Reusability for the Eiffel Language 

P. Lahire. N. Le Thanh & S. Miranda. U. Nice (France) 
Session 86: Databases & Persistence II (Chair: Oscar Nierstrasz) 
4:00 G-Base 4: The New Generation of Object-Oriented Database 

Management Sysrems 
R. Ratte. P. Aneta & E. Bourgain. Graphael (France) 

4:30 Designing an Object-Oriented Database and DDMS tor a CAD 
System 
S. Hope. P. Fleming & G. Wollf , Wales U. (UK) 

5:00 OODDM: an Object-Oriented Darabase Design Model 
H. Nguyen & J. Thrasher. Millipore Corp. (USA) 

TRACK C 
Session C4: Constraints (Chair: Bjorn Freeman·Benson) 
10:30 COOL: An Object System wilh Constraints 

P. Avesani. A. Perini & F. Ricci. l. per la Ricerca TN (Italy) 
11 :00 Creating 3D Scenes with Constraints 

G. Fertey & B. Peroche. ENSM St. Etienne. & J. Zoller. GAMSAU, 
E.A. Marseille (France) 

11 :30 Objecr·Oriented Design for Modelling Pans, Assemblies and 
Tolerances 
F. Giacometti & T.C. Chang, Purdue U. (USA) 

12 :00 Constraint Propagation in an O·O Environment: A Mechanical 
CAD Experience 
K_ El Dahshan. U. Compiegne (France) 

12:30 LUNCH 
Session CS: Concurrency & Di stribution II (Chair: Mario Tokoro) 
2:00 Object-Oriented Real- Time Executive 

L. Lamarch & P. Labreche, Objective Systems Quebec (Canada) 
2:30 A Practical Framework for Interactive Application in Guide, an 

Object·Oriented Distribution System 
V. Normand. Bull -lmag (France) 

3:00 An Extensible Distributed Object Monitoring System, EDOMS 
E.J. Burke. T. Domae & G. Johnson. Northrop Research (USA) 

Session C6: Practical Experiences IV (Chair: Wilf Lalonde) 
4:00 Self-explained Toolboxes: a Practical Approach to Reusability 

G. Arango. Altair (France) 
4:30 Jibu/su, Diclionary Objects 

R_ Fischer Smoody. Sony (Japan) 
5:00 Towards Music: A description Language tor the Muse Object 

Model 
S. Watari. E-1 Osawa , Y. Honda & M. Reeve, Sony (Japan) 

Conference Only FF 3 900 $690.00 
NA1\ !E 

Tutorials and Conference 
FT Faculty or students (Conference) 

FT Faculty or students (Conf. & Tutorials ) 

Lunches (per person , per meal ) 
Conference D inner 

FF 125 
FF 450 

FF 

FF 

F F 

Please circle the tutorial(s) you wish to attend: 

7 500 

2 550 

5 000 

$25.00 
SS0.00 

T l T A l TP TD ! TM T U T G T S TE 

I wish to attend: 
:l Conference :J Tutoria ls 0 4 Day Package 

Sl ,325.00 
$450.00 FIRM 
$885.00 

ADDRESS 

PHONE 

TD2 T K! T H TC T A2 T K2 T O 

:i Lunches :J Conference Dinner 

:l My Company is interested in exhibiting. Please send me exhibitor information. 

PA Y"!El'\T: ::J Check Enclosed 10 TOOLS 90 Amount _ _____ _ 
::J Wire 10 TOOLS 90: Banque De Baecque Bea u_ 9 rue Rougemont. 75009 Paris 30118/0000 !/01 !80!4641X/08 

::J VISA# ----------- - -- Exp. Date -----------

Da1e _________ _ Authorized Signature - -------------

Prices include all applicable taxes. Fee may be paid in French Francs (FF) or American 
D ollars ($)_ Payment should be made by check or international money order to T OOLS 
90 and accompany the registration form. Substitutions \\ill be accepted at any time. 
\Vritten cancellations received by M ay 31st will be liable to a 50% service fee . After this 
date there will be no refund. 

Co-sponsored by the GRECO Programmation of the CNRS & The University of Nan tes. 

For fu rther information or help with accommodation contact: 
TOOLS 90, SOL, 14 rue J ean Rey, 750 15 Paris, France 
Phone:+ 33 1 40 56 03 58 FAX: + 33 1 40 56 05 81 
Contact in U.S.: 
Darcy Harrison: 'a' (805) 685-1006, FAX: (805) 685-6869 



Circle 334 on Reader Service Card 

Don't blame your dealer! 

Most dealcn specialize i.n selling ccrnputen and have 
no time or personnel lo advise you oa periphe!aa. 
That's why there ale companies file W&T. We 
specialize in making interface prodael8 lhal Ile 

fundamental lo making syst=. run dependably, fut 
and easy to ll!e. 
Cao gr Fu HS foe a Cree W&T qtalga Then you 
can decide whether to order through your dealer (if 
yoo like to get everything from the same sauce), or 
lo otder dllectly fran W &T Prodw:ts. Oar products 
are so easy lo uae lhat, if you need any technical 
SU.pporl, WC can give it to you over the ph<ne. 

Che<;km oot; 
You can test any 
product for 14 days , 
rclurn it for any 
reason and pay only 
a $6 reatocking fee 
per item. 

System !nstallatjCHJ 

2JlmA 
C64/128 
c-r. 
IBMPC 
lEEB488 
RS232 
RS422 
RS423 
1>"4.ll< 

W&T 

~ 

RS232 lines can go up lO about 50feet, Ccntronics 
lines up lO about l 5feet. For further distances you 
need line drivers. Be sure to use isolated ones lO avoid 
problem.< wilh voluge drop• and cliaunt lighlning. We 
manufacture drivers and isolators wilh up lo 50.000 
volts isolation. No one else does. 
#20001, Centronics line driver ! kV 4KBY1" $189 
#80001, RS132linc driver !kV $229 
#80050, RS132 linc driver 50kV $319 
#88001 , RS132 ilolatcr lkV SI 29 
#88050, RS132 ilolatcr 50kV $149 

Portable Pata ByfTm wjth battm 
Instrument readings, drilling templates, programs -
you can transport all kinds of dau in a small box. 
# 22031 , Ccntronica 32K $149 
# 22127, Centronics 128K $319 
# 88031, R5132 32K $229 
# 88127, R5132 128K $319 

CmpplJlers ran run up W 95% Wtgr 
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Modular Math 

T he public-key cryptosystems de­
scribed in this month's article de­

pend heavily on a branch of number 
theory known as modular arithmetic or 
finite math. A less formal and probably 
easier-to-visualize.name is clock arith­
metic. 

If you restrict yourself to performing 
math by moving the hour hand clock­
wise (for addition) or counterclockwise 
(for subtraction) around the face of a 
clock, you ' re sure to observe some obvi­
ous patterns . Most important, no matter 
how complex the problem, your answer 
will always be some number in the 
range of I to 12 . This is the essence of 
finite mathematics: You are always 
working with integers , and you' re al­
ways working within a finite set. You 
pick the set 's upper limit when you pick 
the modulus . So , if you pick a modulus 
of 45 , the numbers you can work with 
are 0 , I , 2, . .. , 44 ; the smallest is 0 , 
and the largest is the modulus minus I . 

As with the clock , results of addition , 
subtraction, multiplication , and division 
"wrap around " so that they always land 
in the set defined by the modulus. (Al­
though I won ' t prove it here , I should 
mention that division in modular arith­
metic is defined only when the modulus 
is prime . The set of numbers chosen 
when you pick a prime modulus makes 

Transposition Ciphers 
So far , I've looked at variations on the 
substitution cipher theme: Characters in 
the plaintext are substituted with charac­
ters in the ciphertext. An alternative 
method is to jumble the plaintext accord­
ing to some algorithm . Such ciphers are 
referred to as transposition ciphers . 

First stop-the rail fence cipher , so 
named for the configuration the letters 
take as you encrypt the message . It dates 
back to the Civil War. To encrypt FIF­
TEEN YEARS AGO , you would write 

F F E N E R A 0 
I T E Y A S G 

and transmit the message as FFENER­
AOITEYASG. There are minor varia­
tions on this theme , but you get the idea. 
It probably wouldn ' t take a serious indi­
vidual more than a day or so working 
without a computer to decipher a rail 
fence-encrypted message , but it kept the 
code breakers of its day busy . 

up what is referred to as a Galois field. 
There ' s your party-stopping technical 
term for this month .) This is nice for 
cryptography because (I) since the set is · 
finite , you don 't have to worry about 
calculations yielding numbers that grow 
out of control , and (2) since you ' re only 
working with integers , you don ' t lose 
any information through round-off 
errors as you would with floating-point . 

The notation you ' ll often see that in­
dicates modular arithmetic looks like 
this: 

10 + 12 = 2 (mod 10) 

This indicates that the math was done 
with modulus 10 . You can easily do 
modular arithmetic on the computer. 
All it takes is an additional step at the 
end of each operation : Do the math and 
then divide the result by the modulus , 
and the remainder becomes the new re­
sult. In BASIC , you use the MOD opera­
tor ; in C, you use the % operator. Of 
course , you ' ll be restricted to the size of 
the biggest integer your favorite lan­
guage can handle . (This month 's source 
code comes with a library in 8088 as­
sembly lang uage for performing " un­
limited precision " integer arithmetic, 
as well as some useful subroutines for 
handling modular arithmetic.) 

The rail fence is a single example from 
a larger class of encrypting techniques 
known as route transposirion ciphers. 
The varieties of route ciphers are too 
many to list , but they all use the same 
principle: Write the message text in a ma­
trix and then copy the characters out 
while following a predescribed route 
through the matrix . Here ' s an example : 

FIFTE 
ENYEA 
RS AGO 

This might be transmitted as FERIN­
SFYATEGEAO (tracing down columns 
from left to right) or REFSNIAYFGE­
TOAE (tracing up columns from left to 
right) . You might even complicate things 
further by requiring that a five-digit key 
be associated with the message. The 
digits of the key indicate the order in 
which the columns are selected from the 
matrix . So , if the key were 32514, the 

continued 
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transmitted message would be FYAINS- P x p = l(mod L) 
EAOFERTEG. 

Decrypting a message encoded by a 
route cipher is usually a matter of run­
ning the text through all the possible per­
mutations , guided by knowledge of what 
the target language looks like. In other 
words, either some poor human sits at a 
display, watching the characters being 
rearranged over and over until something 
makes sense , or the computer rearranges 
letters in its head and selects likely suc­
cesses for human approval. 

How does the computer tell when it 
might have a solution? You have to make 
it aware of the common two-letter and 
three-letter tuples (known as digraphs 
and trigraphs) that occur in the target 
language. Frequency tables for these are 
easily compiled , so the computer can 
scan each rearrangement of the text and 
determine the likelihood of a given per­
mutation 's being the plaintext message . 
The computer places its best bets in a file 
that a human can scan at leisure. 

Going Public 
Public-key cryptosystems are often re­
ferred to as asymmetric cryptosystems . 
Most of the techniques I've described are 
symmetric : You use only a single key for 
encrypting and decrypting . Asymmetric 
systems involve two keys: a public key 
used by the sender to encrypt the mes­
sage , and a private key used by the re­
ceiver to decrypt the message . As I men­
tioned earlier , if the bad guys intercept 
the public key , the security of encrypted 
messages isn ' t jeopardized . 

The best-known system of this kind is 
probably the Rivest-Shamir-Adleman 
system, named after its three creators 
and referred to hereafter as the RSA al­
gorithm. It works like this : Pick a num­
ber N that is the product of two primes 
(Call them a and b so that N = a x b). 
Next , pick a number that will become 
your public key-call it P; it must be less 
than N. To encrypt a message M, you 
simply apply the following formula : 

C = AfPCmodNJ 

where C is the encrypted message . (No­
tice I'm assuming you can represent your 
message as a number. This isn ' t hard­
just convert each character to ASCII and 
handle the message in blocks .) 

Decrypting the message uses an iden­
tical formula with different factors: 

M = c p(modN J 

where pis the secret key. The secret key 
is calculated using the frightful formula 

where L is the least common multiple of 
(a-1) and (b -1 ) . In mathematical ter­
minology , p is the multiplicative inverse 
of P in the modulus L. (See the text box 
" Modular Math" on page 316 for some 
help with this. ) Algorithms are available 
for computing least common multiples 
and multiplicative inverses in modular 
arithmetic . They ' re too gory to go into 
here , so you'll want to check the bibliog­
raphy (many good number-theory texts 
will help as well). 

Considerable research has taken place 
in and around the RSA algorithm. Break­
ing the system requires the determination 
of a and b, the factors of N. (Since the 
sender must know N as well as P, you 
must assume that N is publicly known.) 
Once you know a and b, you can easily 
calculate L. Knowing L and P, you can 
calculate p , and you can decode the ci­
phertext. Of course , this boils down to 
the task of factoring a number into its 
prime components, an ongoing popular 
problem in number theory that continues 
to occupy the minds and computers of 
mathematicians around the world. 

I've seen reports of people running 
networked Sun workstations for nearly a 
month to factor 90-digit numbers . It 's 
been shown that , given a careful choice 
of a and b, as well as a large enough N, 
decrypting an RSA-enciphered message 
in any reasonable amount of time wi ll 
take more computing power than most of 
us are liable to see (much less own) in the 
next few years. Unfortunately , this also 
means that to make the system secure, 
you've got to perform math on numbers 
with more digits than most languages on 
microcomputers are prepared to handle . 

Another example of a public-key sys­
tem is based on the knapsack problem . 
This problem is easily described: Some­
one hands you a bag weighing an un­
known amount. You ' re also provided 
with a pile of various weights , and you've 
got to pick the subset of those weights 
that adds up to the exact weight of the 
bag . This belongs to a class of problems 
referred to as NP-complete , which is 
mathematical shorthand for " really 
tough ." Strictly speaking, this means 
that the time taken by a knapsack-solving 
algorithm (at least , any algorithm so far 
discovered) is proportional to some ex­
ponential function . As the problem gets 
bigger-in this case, as you' re handed 
more weights-the time taken to solve it 
explodes exponentially. 

However, you can create an "easy" 
knapsack. This is a specific instance of 

conrinued 



Take Our Course In C 
And The First Lesson You'll 

Learn Is In Economics. 
NTSC 

or 
PAL 

Formats 

C's powe\ and portability make it 
the language of choice for 
software developers. 
Unfortunately, learning C can be a 
very cost ly proposition. Classroom 
instruction is, in a 

Learn C in as little as two weeks 
Speaking of speedy, with The 
Complete C Video Course you can 
learn C in only two weeks. 
Compare that with the up to four 

months it can take to 
learn C in class. word , expensive. And 

many C video courses 
carry hefty price 
tags. 

tllnclude < sldio.h > 
#define NAMLEN 15 

lltlellne NUMMARK 4 

struct person 

Each lesson averages 17 
minutes of clear, concise 
instructions. Used in 

( 

The top C video 
course at the lowest 
possible price 

char name[NAMLEN); 

Int mark[NUMMARK); 

}; 

conjunction with our 
workbook you 'll find they 
provide everything you 

But now, there's The Complete C 
Video Course from Zortech. 
It's the ultimate C training tool for 
home or work. And all it costs is 
$295. 

You get ten 
videos with 
36 lessons 
covering all 
levels of 

programming 
skill. A comprehensive , 

easy-to-follow 365 page workbook. 
And even a free C compiler. 

Free C compiler included 
Yes , that's rig ht. The Complete C 
Video Course includes our famous 
C compiler (it runs on any 
MS-DOS machine) with linker, 
library manager, full graphics 
library and on-line help. It's the 
choice of professional 
programmers everywhere 
for fast code, fast 
development and 
fast debugging. 

need to know to become 
proficient in programming in C. 

Save your company thousands 
If you think The Complete C Video 
Course is a great way for you to 
save money learning C, think 
about how much it could save 
your company. Use it instead of 
sending programmers to school 
and you 'll save thousands. What's 
more, The Complete C Video 
Course is even tax deductible. 
C is unquestionably the most 
valuable programming language 
you can master. And now you can 
get everything you need to 
become productive in it from 
course to compiler to tools for an 
economical $295. Mai l the 
coupon or call our hotline to 
receive it ASAP. 

... ..... . . . . . . . . ... ..... . . . . . . . . 
ZO RTECH 

"I hearti ly 
recommend ... 
. . . an excellent 
bargain." 
GARY RAY 
PC WEEK 

Look at all these C video pluses 
.. Only $295 complete. 
.. Ten videos with 36 lessons. 
.. Comprehensive 365-page 
workbook. 
.. Free C compiler with linker, 
library manager, fu ll graphics library 
and on-line help. 
.. Compiler and hardware 
independent. 
.. Designed to help you learn C in 
as little as two weeks . .... 
.. Tax deductible. THE 

B R I I I I H 

,------- ~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

p E R I 0 N A l I ~ 
C 0 M P U I E R 

Zortech Inc . AWU 0 I 
1988 366 Massachusetts Ave . 

Ar lington . MA, 02174 
Tel : (617) 646·6703 .,,,::-.. ~. ::;: .... _ ·1• ... : •. :. 

1: ·:::•s•,..u:: 

Fax: (617)643·7969 WINNER 
* Yes, rush me The Complefe C 
Video Course including free C 
compiler for $295.00 (VHS only) 
* Please include (No. ) extra 
workbooks at $29.95 each . 
* I'd li ke to order (No. ) extra 
C compilers with this course at the 
special price of $49.95. 

I Name/Company ...... . . . . . 

I Address . 

I I . . . . . . . . . . . 
I Phone ... . . . . . . ... . .. .. .. . .. . 
I I City .. . 

I I State .. .Zip ...... .. ... . . 

I 
I 

I Here 's my check for . . . ..... • . . ... 

I VISA/MC # . . . . . v 
I Exp Date. drJ 
l_ _ _ _!:::s do not include sh1ppmg ___ _j 

The Complete C Video Course 5295 
Order Hotline (800)848-8408 



Computers 
for the 
Blind 

Talking computers give 
blind and visually impaired 
people access to electronic 
information. The question 
is how and how much? 

The answers can be found 
in The Second Begbzner's 

Guide to Personal Computers 

for the Blind and Visually 
Impaired, published by the 
National Braille Press. 
This comprehensive book 
contains reviews, written by 
blind users, of software that 
works with speech. 

Send orders £0: 

National Braille Press Inc. 
88 St. Stephen Street 
Boston, MA 02115 
(617) 266-6160 

$12.95 for braille or cassette 
$14.95 for print 

NBP is a nonprofit braille printing and 
publishing house 

320 B Y T E • JUNE 1990 

H A NDS ON 

SOME ASSEMBLY REQUIRED 

Listing I: Pseudocode for solving 
an easy knapsack. When the 
routine terminates , the plaintext 
will be in M. See the text for the 
definitions of the other variables. 

Ll : 

i : =N; 
M: =0 ; 

- , C'> = s ( i ) THEN 
BEGIN 

SET BiT i in M; 
C' : = C' - s ( i ) ; 

ENJ 
i: =i -1; 
-;: i >O THEN GOTO Ll; 

the genera l knapsack problem that can be 
rapidly solved-almost by hand. If you 
can embed your message in an easy 
knapsack problem (you ' ll see how in a 
moment) , the trick is then to turn an easy 
knapsack into a not-so-easy one, trans­
mit the hard knapsack, and provide some 
means of recovering the easy knapsack . 
Bad guys would then be faced with hav­
ing to attack the ciphertext as though it 
were a general knapsack. 

Here ' s the recipe for a knapsack cryp­
tosystem using the Merkle-Hellman 
(MH) system. First , you build a sequence 
of integers such that each member of the 
sequence is larger than the sum of the 
preceding members ; this is known as a 
superincreasing series. Let's say that you 
choose N elements to be in the series . 
Next , pick a prime number-call it P­
larger than the sum of the elements of the 
superincreasing series, and some ran­
dom integer M less than P. Now you 
build your public key , which is actually a 
series of integers with each element de­
fined as 

k, = M x s,(mod P) (i= I , .. .,N ) 

where s, is the ith element of the super­
increasing series. This series , k,, is what 
you give to someone who wants to send 
you a message-you have to keep the 
numbers M and P secret. The k, corre­
sponds to the assorted weights of the 
knapsack problem I described above. 

Encrypting a message is simply a mat­
ter of passing through the binary repre­
sentation of the plaintext adding the k)h 
key element to the final encrypted mes­
sage whenever the }th bit is 1. If you write 
this out as a formula , it looks like this : 

where bj represents the jth bit of the un­
encrypted message , and C represents the 
ciphertext. As you can see, it helps ifthe 
number of integers in the public key is 

some multiple of 8 so that you can pro­
cess the message as a string of bytes . 

You decrypt the message by first cal­
culating the multiplicative inverse of M 
in the modulus of P. This lets you trans­
form the encrypted message as follows : 

C' = C x m(modP) 

where m is the multiplicative inverse of 
M (mod P): M x m = I (mod P) . You 
can now reconstruct the message by solv­
ing the easy knapsack using C'. I' ve 
shown the pseudocode for this in listing 
1. (Notice that the arrays and bit numbers 
begin with an index of 1.) 

The algorithm in listing 1 solves an 
easy knapsack problem, which you cre­
ated when you first picked the super­
increasing integers . It is similar to what 
you have to go through to convert a deci­
mal number into binary. You step down 
through the powers of2 , testing to see if 
the number is greater than or equal to the 
current power. If so, subtract ; if not , 
compare the number with the next lower 
power of 2 and continue. In fact , these­
quence 1,2 ,4 ,8 , . . . is one example of a 
superincreasing sequence. 

A big problem with the MH system is 
that it ' s .. . big . Messages are typically 
expanded when encrypted. Moreover , to 
be of any practical use , the public key is 
often larger than the message itself. The 
MH system ' s designers originally rec­
ommended 100-element key sequences , 
and it was soon evident that 100 elements 
might not be enough. As an example , a 
200-element key sequence would require 
1 OK bytes of storage. 

Another big problem is that the system 
has come under considerable fire from 
the cryptographic research community. 
One of the system 's creators actually 
posted a 51000 reward for the first per­
son to successfull y crack the MH sys­
tem. In 1984, E. F. Brickell won the 
prize by developing an algorithm that 
could recover the easy knapsack se­
quence from the public key and that ran 
in polynomial time (as opposed to expo­
nential time). Of course , the definition of 
secure depends a lot on how long the 
secret message must remain secret , how 
desperate the bad guys are , and what re­
sources they have. Enciphering and deci­
phering a knapsack is easier than with 
RSA , so it may be that a well-chosen 
knapsack cipher would provide sufficient 
security for noncritical situations . 

The DES 
I decided not to give much space to the 
Data Encryption Standard because so 

continued 
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many others already have . In fact , you ' II 
find a good description of it in " Secret 
Codes " (June 1989 BYTE). It ' s also easy 
to acquire source and executable DES en­
cryption programs. Two of the books 
listed in the bibliography contain the 
complete source code for DES (Seberry 
and Pieprzyk in C ; Katzan in APL) , and 
I ' ve seen several public domain and 
shareware versions. 

In a nutshell , the DES consists of a 
series of 18 operations-two permuta­
tions and 16 product transformations. 
The permutations are simply predefined 
bit shufflings . Each product transforma­
tion is a combination of substitution ci­
phers and transposition ciphers gar­
nished with XOR operations. The system 
also mixes in a 56-bit key (expanded to 
64 bits by adding 8 bits of parity). 

The DES was actually submitted by 
IBM in response to a 1973 request by the 
National Bureau of Standards for an al­
gorithm that would form the basis for a 
Federal Information Processing Stan­
dard . Among other requirements , the al­
gorithm had to provide a high level of se­
curity , be completely specified , and be 
available to all users and suppliers. It 
also had to be easy to implement on di­
verse hardware. Since its acceptance, the 
DES has been the subject of a remarkable 
amount of research . Some of the more in­
teresting results include the discovery of 
" weak " and " semiweak " keys that , 
when used , actually cause the message to 
be deciphered if you try to doubly enci­
pher it (as might happen if your depart­
ment uses a master key to encrypt a li­
brary of separately encrypted files). 

Due to its widespread acceptance, the 
DES is probably the encryption method 
of choice for the majority of situations. It 
is not , however , a public-key system; 

parties wishing to communicate under 
the DES umbrella must find some secure 
means of transferring the key. 

Beale's Treasure 
The last cipher I'll present is surrounded 
by the kind of colorful history that secret 
codes are supposed to be a part of: buried 
treasure. It is called the Beale cipher, 
after Thomas Jefferson Beale. The me­
chan s of it are absurdly simple , though 
labo1 ms . Take a famous document-a 
chap r from the King James Bible , per­
haps and number its words from 1 to 
whatever. Now scan through your plain­
text message , replacing each letter with 
the number corresponding to a randomly 
chosen word from the document that be­
gins with that letter. The result is a string 
of numbers that you can decipher only if 
you have the key document. 

Now for the glamour. The story goes 
that , in the early 1800s, Beale struck it 
rich in Colorado. He returned to Virginia 
and buried the treasure. While rooming 
at a local hotel , he encrypted three mes­
sages using the technique described 
above and left them with the proprietor. 
Beale went West again in 1822 and was 
never heard from again . Unfortunately , 
the proprietor never received the docu­
ments needed to decrypt the messages : 
He was left with three lists of numbers. 

The first message tells (supposedly) 
where Beale buried his treasure , the sec­
ond describes the booty, and the third is 
a list of people who are to share in the 
treasure . In the early 1880s , 60 years 
after Beale ' s disappearance , a gentleman 
by the name of Ward was able to crack 
the second message when he discovered 
that the key document for it was the Dec­
laration of Independence. Apparently , 

continued 
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that ' s as far as anyone has gotten-and 
it ' s ironic that the message describing the 
hoard should be the only one so far deci­
phered . The last time I heard of the Beale 
messages was about four years ago , and 
the first and third messages were still a 
mystery (you can bet no one ' s spending 
much time on the third). 

I mention this because it seems possi­
ble to put together a kind of Beale cipher 
on microcomputers. The critical ingredi­
ent would be a CD-ROM drive and a 

HANDS ON 

SOME ASSEMBLY REQUIRED 

stack of CD-ROMs of famous docu­
ments . With the proliferation of encyclo­
pedias and historical documents on CD­
ROM , the available key space-the docu­
ments used for encryption-becomes 
astronomical. Bad guys would have to 
search through terabytes of information 
to crack a Beale-ciphered message. 

Show Your Stuff 
This month , I'd like to end on a different 
note : It ' s time for you to do a little work. 

g·q·q·q·q·q·q·q·q~ 
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Take a look at listing 2. Looks like a 
mess, doesn ' t it? Actually , it is the hexa­
decimal dump of a message that has been 
encrypted using two of the techniques 
I' ve described this month . The message 
contains instructions that , if followed 
precisely, will net you a modest-albeit 
special-reward. 

The first 10 readers who decipher the 
message and follow its instructions will 
have their names (and other pertinent in­
formation , such as how they went about 
cracking the puzzle) prominently dis­
played in an upcoming installment of this 
column. The fir stfive codebreakers will 
each recei ve-hold onto your hats- a 
free BYTE sweatshirt. OK, it ' s no buried 
treasure , but at least you don ' t have to go 
and dig up the state of Virginia. 

So get those late-night codebreaking 
visors on and warm up your favorite 
CPU. The source code for the progra ms 
that I used to encrypt the message (and 
which you can use to decrypt it) is avail­
able from the usual places. The encrypt­
ing process took only seconds on a 16-
MHz PS/2 Model 80, so I'm betting that 
even those of you with 4.77-MHz XTs 
can-with some wily programming and a 
little midnight oil- crack the message in 
just a few weeks . I'll keep the free world 
posted . • 

Editor 's note : Th e source code for pro­
grams that demonstrate the material in 
this article is available on disk and on 
BIX. See page 5 for details. 
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CHAOS MANOR 
MAIL 

Jerry Pournelle answers questions about his column 
and related computer topics 

XCOPY Warning 
Dear Jerry , 

In your June 1989 column you men­
tioned a problem with XCOPY in Zenith 
DOS 3 . 21 . Because both I and the com­
pany I work for use it , I had to see what 
we had . (And yes, I was honest and 
bought my own copy. I seem to be in the 
minority with DOS .) 

One copy of Zenith DOS had the pro­
gram you described . My copy , a later 
copy with the same version number , was 
dated December 5, 1987. 

The programs , however , are the same. 
You may wish to warn people that any 
XCOPY that is 5402 bytes long is sus­
pect. If you do an ASCII dump of this 
XCOPY , you ' II find no reference to Ze­
nith and a program version number of 
1.0. The only reference to ownership is 
to Microsoft. Did Microsoft include this 
release of XCOPY in other OEM versions 
of DOS? 

Dave Pearce 
Cedar Hill , TX 

Yes; the XCOPY that is 5402 bytes long is 
defective and must not be trusted. Appar­
ently I didn't emphasize that enough. 
Thank you. -Jerry 

Just Another Operating System 
Dear Jerry , 

I read your column every month , and 
when it comes to Unix, usually I just tut­
tut your misstatements , but in your reply 
to Tony Dean ' s letter (September 1989), 
you said , " Unix remains a guru-friendly 
system that requires wizardry to get and 
keep it running. If you have access to a 
wizard , it 's probably wonderful." 

Jerry , what has your column been 
since it began if not a chronicle of the var­
ious gurus that you have had in your life , 
helping you to get and keep running the 
various computer systems that you have 
used? 

Unix is just another operating system, 
no worse from a system administration 
standpoint than any networking operat­
ing system, and it provides the tools that I 
have long wanted to have with other sys­
tems. The only differences between 
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Unix and MS-DOS , CP/M, and the other 
systems (besides its massively increased 
capability and the number of tools that 
come as standard equipment) are the 
names of the gurus. 

I don ' t claim to be a rocket scientist , 
but I have been successfully administer­
ing a six-user Unix system for about nine 
months without having previously used 
MS-DOS . I came to it directly from the 
Apple Sophisticated Operating System 
environment. 

My exposure to MS-DOS (outside of 
the reading that I've done in BYTE and 
other PC-oriented magazines) began via 
VP/ix under Unix. I always feel as if I 
have cut off three fingers on my right 
hand whenever I am forced to use MS­
DOS now on another machine . I miss 
background processing , and I especially 
miss being able to press Alt-function key 
to open another full-screen window 
while I'm waiting for something to finish 
processing . 

Any operating system short of Unix on 
a 386 or better machine is a waste of re­
sources. I just can ' t see what ' s keeping 
you from jumping in with both feet. The 
water isn ' t really all that deep . 

Tom Betz 
Yonkers, NY 

Well , you got me there: I could hardly 
exist without a lot of help. And, of course, 
my son Alex wem off and learned to be a 
guru. 

I don't jump in because I'm still a user, 
and the applications software isn't there. 
Sun Microsystems had me tempted for a 
while, but the folks there never sent the 
machine that they said would be so easy 
to use. -Jerry 

Large Print On-Screen 
Dear Jerry, 

I wonder if you might have some quick 
suggestions for my cousin, who has 
multiple sclerosis. His eyesight is failing , 
and he would like to get started in com­
puting. To be able to read comfortably , 
he needs letters that measure V2 -inch 
square. 

My first thought was a Mac with a 19-

inch black-and-white monitor. Then I re­
membered your comments about your 
eyesight difficulties and solutions. Do 
you have any suggestions regarding the 
Mac , the IBM PC , or any other machine 
that will allow my cousin to learn com­
puting? 

He has the financial resources to in­
vest in a good system. His main concern 
is the size of print that is displayed on the 
monitor. He needs word processing first 
and a drawing program second. 

Arni Fredrickson 
Bothell, WA 

The Mac II will certainly do the job , 
since you can use nearly any typeface you 
like; several very large monitors are 
available, including one good one from 
Apple. 

The alternative is a fast 386 VGA sys­
tem driving a 19-inch Electrohome moni­
tor. I have one of these , and it works fine 
for me. 

The letters in Q&A Write are almost as 
large as you describe; that 's character 
mode. You could also load Windows and 
use the graphics-mode editor. 

Another large-type word processor 
program for ?Compatibles , called Eye 
Relief, is available from Skisofr Publish­
ing (1644 Massachusetts Ave., Suite 79-
P, Lexington , MA 02173, (800) 662-
3622) for $295 plus $4. 95 shipping. You 
can edit text that is up to five times the 
normal size on the screen. 

Neither of the systems will be cheap, 
although you can put together a good 386 
system for less than the equivalem Mac 
system. 

As to whether to steer your cousin to­
ward a Macintosh or a 386 system, 1 
pass. I use a 386 and am about to go to a 
486; but I have a Mac available, and I'd 
hate to have to do without it. -Jerry • 

Jerry Pournelle holds a doctorate in psy­
chology and is a science fiction writer 
who also earns a comfortable living writ­
ing about computers present and future. 
He can be reached c/o BYTE, One Phoe­
nix Mill lane, Peterborough, NH 03458, 
or on BIX as "jerryp. " 
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Special September Issue! 
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1988 Inside the IBM PCs ...... . .. . ... . .. . .. . .. ...... . . . ....... .. .. . . $6.00 
1989 Inside the IBM PCs... . . . . . ....... . .. ....... ..... ..... ..... $6.00 
• June 1988 (Benchmark s) $3 .00 
*Decembe r 1988 $3.00 

The above prices inc lude postage in the U.S. Please add S.50 per copy for Canada and 
Mexico: and S2.00 per copy to fo reign countr ies (surface delivery). European custome rs 
please refe r to Back Issue order fo rm in International Adverti sing section of book. 

0 Check enclosed. Payments from fo reign countr ies must be made in U.S. 
funds payable at a U.S. bank. 

1989 

Name ______________________ _ 

Address ----------------------

City----------- State _____ Zip ___ _ 

All orders must be prepaid. Please allow four weeks for 
delivery. 

1990 
Available 
Issues D 

Please indicate which issues 
you would like by checking 
(.J) the boxes. 

Send requests with payments to: 

BYTE Back Issues 
One Phoenix Mill Lane 
Peterborough , NH 03458 
(603) 924-9281 

Charge: 0 VISA 0 MasterCard 

Card # --------------

Exp. Date -------------

Signature-------------
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-----THE BUYER'S MART-----
A Directory of Products and Services 

THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER'S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 

furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters is recommended, but up to 350 characters can 
be accommodated), plus company name, address and telephone number. Do 
not send logos or camera-ready artwork. 

Effective January 1, 1990. 
RATES: 1x-$590 3x-$550 6x-$525 12x-$475 24x-$450 
Prepayment must accompany each insertion. VISA/MC Accepted. 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For ex­
ample: November issue closes on September 8. Send your copy and payment 
to THE BUYER'S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, 
NH 03458. For more information call Brian Higgins at 603-924-3754. AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 

ACCESSORIES 

RADIOACTIVE? 
Kncm With The RM·SO RADIATION MONllOR 

For PCs. Serial or printer port. Detects: ALPHA • BETA• GAMMA • X-RAY. 
MicroR, 1000 times the resolution of standard geiger counters. 

Excellent for tracking RADON GAS. Find sources. 
Plot: • Background • Cosmic Rays • Clouds • Foods 

Call/VVrite for PC MAGAZINE review. • TSA • GM Tube 
VISA/MASTER Phone orders. Not satisfied? Full refund. 

Tel: (302) 655-3800 
Aware Electronics Corp. 

P.O. Box 4299, Wilmington, DE 19807 $149.50 
Inquiry 576. 

SIMMS DIRECT FROM MFG. 
'HP L.ASERJET SERIES II MOOULE"PS/2 70 & 80 MODULES' 
'l.ASERWAITEA NTH MODULES"MACINTOSH MODULES' 

' IBM COMPATIBLE MODULES"AST MODULES' 
2 YA WARRANTY 

~E 60% BUYING DIRECT AND RECEIVE A FREE Fl.OPPY DISK 
HOLDER AS WELL. MFG. IS ALSO AVAILABLE USING YOUR 

MEMORY CHIPS. CALL NOW FOR MEMORY NEEDS. 

BEPHYR INDUSTRIES, INC. 
PH : (714) 951-5193 FAX: (714) 951-1541 

Inquiry 5n. 

SPECIAL OFFER! CALL NOW! 
The new WET RIBBON RE-INKER will re-ink your old printer 
ribbons up to SO times. 

• Easy to use, compact and efficient 
• Best quality re.Inker on the market 
• Re.inked ribbons offer better quality than new 
• Aci::ommodates a wide range of ribbons without 

purchasing special adaptors 
• Power1ul synchronous motor and llmer 
• No assembly required 

BLUE RIBBON INK, LTD. 
'JT73 Cherry Creek North Drive #500, Denver, CO 80209 
(BOO) 477-3465 (303) 377-4655 

Inquiry 578. 

CUT RIBBON COSTS! 
Re-ink your printer ribbons quickly and easily. Do all 
cartridge ribbons with just one inker! For crisp, black 
professional print since 1982. You can choose from 3 
models : Manual E·Zee Inker - $39.50 

Electric E-Zee Inker - $94.50 
Ink Master (Electric) - $189.00 

1000s of satisfied users. Money-back guarantee. 
BORG INDUSTRIES 

525 MAIN ST., JANESVILLE, IA 50647 
1·800·553-2404 In IA: 319-987-2976 

Inquiry 579. 

80C31 DEVELOPMENT BOARD 
Space for 32K Eprom 2K Scram 8 Bit Latched Outputs 
12 1/0 Lines RS232 Serial Pon SV Only-All CMOS 

Components 
Can be used for development of mlcrocontroller·based projects. 
Currently used as the base controller for: display driver, remCMe 
scoreboard, seriaUparallel converter, thermal printer controller, 
transmission tine buffer, cartridge storage device and many more! 
$99 WITHOUT EPROM - $109 WITH EPROM 

CUSTOM FIRMWARE AVAILABLE 
COMPUTER ADVICE 

515 Calle San Pablo, Camarillo, CA 93010 
(805) 482-2002 

Inquiry 580. 
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ACCESSORIES 

COMPANION AND EXTENDER 
Place a keyboard and monitor up to 600' from your CPU 
with EXTENDER and COMPANION products. Keep a 
second Keyboard/Monitor at the CPU with COM· 
PAN ION. Supports MDA, CGA, EGA, VGA, PS2. Uses 
single l,-1" cable. 
Prices start at S149.00 for EXTENDER and S219.00 for 
COMPANION 25 ft . unit complete. 

CYBEX CORPORATION 
2BOO-H Bob Wallace, Huntsville, AL 35805 

205-534-0011 International Fax #205-534-0010 

Inquiry 581 . 

WHOLESALE COMPUTER SUPPLIES 
Diskettes • Computer Tape • Accessories 

Data Cartridges • Ribbons • 3M Products 

DISCOUNTS AVAILABLE for 
export and quantity buyers 

DIGITAL STORAGE, INC. 
921 EaSlwind Or. 1124 
Westerville. OH 43081 
6141895·6700 

Inquiry 582. 

Toll Free: 800-232·3475 
fax; 6t4/B95·6705 

Tlx: 9t02500898 OSI COL ua 

FREE CATALOG 
A complete source for all your computer supplies - media, 

paper, cables, furniture, software, ribbons, laser, 
cleaning , FAX supplies, accessories & morel! 
Order Bulk Disks, 100% Warranty, 50 Minimum 

5.25 " OS/DD 25c 3.5" OS/DD 45c 
5.25" DSfHD 45° 3.5" OS/HD 99° 

GAAN COMPUTER SUPPLIES 
186 8 East Sunnyoaks Ave., Campbell, CA 95008 

(800) 523-1238, In Calif. (408) 370·6747 

Inquiry 583. 

Finally a Better Toner Cartridge for your 
Canon" PC Copier: HP® or Apple" Laser Printer 

REAU KIT IS S19.95 SAVE NEAALY SZ50.D0 on mrqt 
or 3 FOR S50.0D lllre1 rtfllls mr 4 ntw tlrtrldgH 

N~ Modilie<I" inti CaMOoes to a«ept te1il kits ("t\Oles art p1e-<1rill~ 
PC 3-5 Cutridge $89.95 HP & ~ Series I. EP. ex $109.95 
?C 6,7 CWidge $129.95 HP & ApOle Series II. EPS. SX $109.95 
PC10.25Canri0Qt 599.95 l'Nfl'fOUlttl.astrPrinlmNtUS!~Engines 

These toner emridges are modified to usiJy be refill!d U!> 10 lllrtt adOrionaJ rimtS 
witnourinexpensiyei»it')<KJrsetfkitOrUS1yourowntt1101yca~ta.1dmootfy 
)Oll15filwitfl simpleiistructionsin l!fdlldt. ColMa!SOMilable. 

ca11 : Morack, Inc. 
9132 Windsor Dr., Palos Hills, IL 60465 

Phone: (708) 598-0580 1·800-837·9696 Fax: (708) 598-9203 

Inquiry 584. 

Printer Buffer: $99.95 
256 Kbyte buffer controls complete printing function. Never 
wait for your printer again. Simply activate buffer and return 
to any computing task while files are printing. 
Serial , parallel , and converter models available to 2 
Megabytes (5t2 Kbyte: 5119.95; 1 Megabyte: 5159.95). Liberal 
30 day return policy assures satisfaction! 

(513) 644-2230 

Technologic Systems 
1s2n Timber Trails • Marysville, Ohio 43040 

Inquiry 585. 

ACCESSORIES 

HEWLETT PACKARD 
Buy - Sell - Trade 

Laser Jet 11/110 1400/2400 Color Pro (7440) 550 
Genuine HP 2 Meg/4 Meg 400/1200 HP-75504. 1700 
Desk Jet 400 Draft Pro DXUEXL 3300/5000 
Rugged Writer 800 Orattmaster I/II 5500/6000 
Electrostatic PlottersC1600 (D Size)IC 1601 {E Size) 14000/16500 

Science Accessories Corporation Sonic Digitizers 
36" x 4B" {2750J so·· x 72" (3175) 

T. E. Dasher & Associates 
4117 Second Ave. S., Birmingham, AL 35222 

Phone: (205) 591-4747 Fax: (205) 591-1108 

Inquiry 586. 

ARTIFICIAL INTELLIGENCE 

MANA 
Intelligent Computing for 286f386 

Transform your PC into an Al-based workstation. 
Expert systems, Al , knowledge base appl ications, 
rapid prototyping, object oriented, multi·tasking, vir­
tual memory, USP/PROLOG etc. modes in multi­
language compiler, mouse driven , multi-windowed , 
fully integrated environment. 

BMS, Inc. 
700 E. Ogden Avenue, Westmont, IL 60559 

Tel : (708) 789·9160 Fax: (708) 789·0253 

Inquiry 587. 

NATURAL LANGUAGE C LIBRARY 
Increase your market share! Use JAKE to add a natural 
language front end to your application. JAKE translates 
English queries and commands into C funct ion calls 
and data structures. JAKE offers context-sensitive 
semantic processing; interfaces easily; < 64K mem. 

JAKE $495. INTERACTIVE DEMO $10 

ENGLISH KNOWLEDGE SYSTEMS, INC. 
5525 Scotts Valley Or. #22, Scotts Valley, CA 95066 

(408) 438-6922 

Inquiry 588. 

muLISP® 87 for MS-DOS 
Fast, compact , efficient USP programming environ­
ment. muUSP programs run 2 to 3 times faster & 
take 'h to V> the space of other USPs. 450 Com­
mon USP functions, multi-window editing & debug· 
g ing, flavors, graph ics primitives, lessons & help, 
demo programs, comprehensive manual. 

Soft Warehouse, Inc. 
3615 Harding Ave .. Suite 505, Honolulu, HI 96816 

(808) 734-5801 

Inquiry 589. 

The Knowledge Engine: 
Hypermedia for the rest of us! 

;a9m~~~r::i~~~~~ie~~=~~: ~ 
Knowledge Engine allows even non-programmers 10 create breathtakingly 

=~=-~~~~~Et~~i:rrJ~~~~~: 
PCX Hie suppon: memory.resident graphics snapshot program: graphics 
painier, animation edilot; pclYlerful programming langua~; and much more. 

~=fiea:Tu>'~~ ~~!~is~eM'£-~~~~~ a~~ 
available lor UNIX and />S/400. Demo disk 525. 

Software Artistry, Inc. 
3500 DePauw Blvd., Suite 1100, Indianapolis, IN 46268 
Phone: (317) 876-3042 Fax: (317) 876-3258 

Inquiry 590. 

.I 
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BAR CODE 

LABELING SOFTWARE 
On EPSON, IBM, OKI dot matrix or LaserJet. Flexible 
design on one easy screen. Any format/size. Up to 120 
fields/label. 18 text sizes to 3"-readable at 100 '. AIAG, 
MIL·STD, 2 of 5, 128, UPC/EAN, Code 39. File Input & 
Scanned logos/symbols (PCX)-$279. Other programs 
from $49. 30-day SS back. 

Worthington Data Solutions 
417-A Ingalls St . Santa Cruz. CA 95060 

(800) 345·4220 In CA: (408) 458·9938 

BAR CODE READERS 
For PC, XT, AT. & PS/2, Macintosh, and any RS-232 
terminal. Acts like 2nd keyboard, bar codes read 
as keyed data. With steel wand-$399. Top rated 
in independent rev iews. Works with DOS, Xenix, 
Novell , Alloy, ·ALL software. Lasers, magstripe, & 
slot badge readers. 30-day $$ back. 

Worthington Data Solutions 
417-A Ingalls St., Santa Cruz, CA. 95060 

(800) 345·4220 In CA: (408) 458·9938 

PORTABLE READER 
Battery-operated, handheld reader with 64K static RAM, 
2x16 LCD display, 32·key keyboard, Rea1:nme-Clock. 
Wand or laser scanner. Program prompts and data 
checking through its awn keyboard. Easy data transfer 
by RS-232 port or PC, PS/2 keyboard. Doubles as On· 
Line Reader. 30-day SS back. 

Worthington Data Solutions 
417-A Ingalls St, San1a Cruz, CA 95060 

(800) 345-4220 In CA: (408) 458-9938 

PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics characters to your pro­
gram. Print from ANY MS-DOS language. Bar codes: 
UPC, EAN, 2 of 5, MSI , Code 39. Epson, Oki, IBM dot 
matrix text up to 11z n. LaserJet up to 2". Font cartridges 
not required. S179-S239. 30-day SS back. 

Worthington Data Solutions 
417·A JngaUs SL, Santa Cruz, CA 95060 

(800) 345·4220 In CA: (408) 458·9938 

BAR CODE READERS 
Keyboard emulation for PC/XT/AT & PS/2 's, all 
clones and any RS-232 Terminal. Transparent to 
your operating system. Available with Steel 
wands. Lasers. Slot & Magstripe Readers. Same 
day shipping , 30-day money-back guarantee. 
One-year warranty. Reseller d iscounts available. 

AMERICAN MICROSYSTEMS 
(800) 648-4452 (817) 571-9015 FAX (817) 685·6232 

BAR CODE PRINTING SOFTWARE 
• MS/PC DOS SYSTEMS 
• 9 & 24 PIN DOT MATRIX 
• H·P LASER JET/PLUS/SERIES II 
• MENU-DRIVEN or MEMORY RESIDENT 
• CO DE 39, I 215, UPC /VE, EAN 8113 
• BIG TEXT & BAR CODE SOFTFONTS 

AMERICAN MICROSYSTEMS 
(800) 648-4452 (817) 571·9015 FAX (817) 685·6232 

BAR CODE 

PC-Wand Bar Code Solutions 
Bar codes are easy with a FULL line of readers & 
printers. They plug & play with your existing systems, 
most all makes of CPU/printer/terminal/software in your 
office, store, truck, factory or warehouse. Our bar code 
DOS programs print on matrix or laser printers. 30 day 
refund, 1 year warranty. 

International Technologies & Systems Corp. 
655-K North Berry St. , Brea, CA 92621 

TEL: (714) 990·1880 FAX: (714) 990-2503 

Inquiry 591 . 

BAR CODE READERS Only $285 
• Complete Bar Code Systems Available 
• Acts like a 2nd Keyboard !or IBM XTIAT, PS/2 and Clones. 

Macintoshes and any AS-232C Terminal 
• Wand/laser scannerfSlot readerfMagnetic card reader connectivity 
• POS Special Keyboard with Bar Code/Magnetic Card Readers 
• No software or hardware modification needed 
• 30-day Money-back Guarantee 

KASCO TECHNOLOGY, INC. 
486 Casita Way, Los Altos, CA 94022 

Tel : (415) 949·0969 FAX: (415) 949·3814 

Inquiry 592. 

5-YR. WARRANTY AT PERCON 
PERCON decoders are now covered by a five· 
year limited warranty That means you won't 
spend one cent replacing your PERCON bar 
code decoder for five full years. That's reliability 
you can count on! 

PERCON 
2190 W. 11th Ave .. Eugene. OR 97402 

Phone: (800) 873-7266 FAX: (503) 344-1399 
See our ad on page 345 

PC BAR CODE SPECIALISTS 
Bar code readers designed for fast, reliable, cost 
effective data entry. Looks just like keyboard data! 
Choose from stainless steel wand or laser interface. 
Also, pa.verful Bar Code and Text printing software. 
Great warranty. Dealer inquiries welcome. 

Seagull Scientific Systems 
15127 N.E. 24th , Su ite 333, Redmond, WA 98052 

206-451·8966 

Inquiry 593. 

BAR CODE READERS 
Among the best and most widely used bar code 
decoders. Reads all major codes (39, I 215, S 215, 
UPC/EAN/JAN , CODABAR, MSI). Connects between 
keyboard and system. IBM, PS/2, MAC, DEC-VT com· 
patible. OS & software independent. Same day ship. 
2 Year Warranty (pen incld). 

Large Reseller Discounts 

Solutions Engineering 
4705 L.angdrum Lane, Bethesda, MD 20815 
(800) 635·6533 (301) 652·2738 

Inquiry 594. 

DATA INPUT DEVICES 
Bar Code, Magnetic Stripe Readers & SmartCard Encoder/ 
Reader for microcomputers & terminals, including IBM PS/2 
& others, DEC, Macintosh, AT&T, CT, Wyse, Wang. All readers 
connect on the keyboard cable & are transparent to all soft· 
ware. UPC & 39 print programs, magnetic encoders, & por· 
table readers are also available. 

TPS Electronics 
4047 Transport, Palo Alto, CA 94303 

415·856-6833 Telex 371-9097 TPS PLA 
1·800·526·5920 FAX: 415·856·3843 

Inquiry 595. 

BAR CODE 

VARIANT MICROSYSTEMS 
BAR CODE READERS DELIVER 

WAND/LASER/MAGNETIC CARD CONNECTIVITY 
• Keyboard wedges (Internal/External) for IBM PCIXT/AT. PS/2 

and portables. 
• RS232 wedges for WYSE, Link, Kimtron terminals 
• Bar code and label printing software 
• Full two-year warranty 
• 30-0ay Money-Back Guarantee 
• Extensive VARJOealer Discounts 
3140 Oe t. Cruz Blvd., Sutte 200/San~ Clara, CA 95054/(«18) 980-1680 

FAX: 14151 623-1372 

Inquiry 596. 

BASIC CLIP MUSIC 

300 Songs & Sound Effects 
The ENTER·talner contains by far the biggest & best collection on 
the market for DOS machines. Play like a jukebox through your PC 
speaker or use selections in .,.,.:>ur cmn programs. 

No royalties required- source code included. 

An Excellent Gift! 
172-pg. manual. 5.25" or lS• disks. BASIC 2.0 or later req'd. 
Dealer inqu iries welcome. $29.95 (S3.50 U.S. s&h) MCIVISAJM.O. 

(800) 727-4140-Money Back Guarantee 
POI Music Software. 1511 481h St. . Sou~er CO 80303, (303) 44!;4140 

Inquiry 597. 

CABLES AND ACCESSORIES 

Parallel Pri nter Cables $3.59 and Up 
Serial Cables $4.95 and Up 
Switchboxes $11 .95 and Up 
We can supply ALL your cabl ing needs. Master­
Card & Visa Accepted. Dealer pricing available. 
Corporate & Government accounts welcomed . 

CONNECT-IT 
P.O. Box 14337, Arlington, Texas 76094 

(817) 461·9400 M·F 9-6 p.m. cs1 

Inquiry 598. 

CAD-DRAWING VIEWSTATION 
Allows non-CAO users to view drawings on PCs, print, plot, 
anach personal notes, and hyper-link bef'Neen files. Change 
views and layers . .Accurate entity representation . Easy to use. 
• Slrlln VJEW/DWG for AutOCAD OWG files: S295 
• Slrlln VIEW/PLUS for OWG, DXF, HPGL and dBase: S395 
Developers: ask about linkable Slrlin VIEW/LIB. Dealers 
welcome. 

Slrlln Computer Corporation 
225 Lowell Road , Hudson, NH 03051 

(603) 595-0420 

Inquiry 599. 

CASE 

INCREDIBLE STATE COMPILERS 
Our CASE finite state compi lers quickly develop 
table driven programs in a step-by-step process. 
A few keystrokes can replace hundreds of instruc· 
tions in: Ada, BASIC, C, FORTRAN , Pascal. IBM 
350K RAM. 

Price $200/300 per. lang. 

AYE CO 
INCORPORATED 

Inquiry 600. 

Free Demo 

5025 Nassau Circle, Orlando 
FL 32808 (407) 295·0930 

CD-ROM 

ALDE CORPORATION 
CD ROM players as low as $499 plus 
selected d isc. Choose from many titles. 
Aide does consulting , joint venture and/or 
royalty projects for qualified parties. Write, 
call or fax for complete information . New 
Ada release. 

Box 1086, Glen Lake, MN 55346 
1·800·727-9724 FAX: 1·612-934-2824 

Inquiry 601 . 
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CD-ROM 

Largest Selection and Best Price 
Microsoft Programmers Library & Drive $949. 
Computer Library 5695 • Public Domain SIW 549. 
NEC l>C or Mac Ortw Kit $749 • Bookshelf-Best Price! 

Drives from $499. Hundreds of titles from S29. 
MCNISAIAMEX/COD, Money-back Guarantee. 

Call or write for free 120-page catalog. 
Bureau of Electronic Publlshlng 

141 New Road, Parsippany, NJ 07054 
800-828-4766 

THE SOURCE FOR CD-ROM 
See OUf ao oo page 86. 

CD ROM, Inc. 
CO-ROM. WORM. MAGNElO·OPTICAL DRIVES, CO-ROM DISCS 

FOR IBM ANO MAC, OPTICAL CONSULTING SERVICES 
' PUBLISHING ' DISTRIBUTION ' NETWORKING 

QUALITY PRODUCTS ANO SERVICES AT COMPETITIVE PRICES 
FREE CATALOG 

TEL. 303-231-9373 
1667 COLE BLVD., SUITE 400, GOLDEN, CO 60401 

FAX: 303-231-9581, CIS: 72007,544 
VlSA/MCIAMEXIGOV'l POs 

Inquiry 602 . 

CD·ROM/WORM/ERASABLES 
WE BEAT ANY PRICE 

CALL FOR LOW, LOW MONTHLY SPECIALS 
CO·ROM Drives: HITACHI • NEC • SONY • TOSHIBA • 

PHILLIPS • DENON • CHINON 
Worm Drives: MAXTOR • PANASONIC • PIONEER • TOSHIBA 
Erasable Drives: MAXTOR • CANON • SONY 
ENORMOUS STOCK of CD·ROM discs, unmatched anywhere! 
AMEXIMCNISAICOD/PO s Welcome 

CD·ROM SHOPPER 
1168 Elm Terrace 
Rahway. NJ 07065 

Inquiry 603. 

(201) 886-1686 
Fu (201) IH-1041 

24-hr auto order line 
7 days a week 

COMMUNICATIONS 

PC SDLC SUPPORT 
Use Sangoma hardware and software to provide 

a cost effective, robust and easy to use SDLC link 
from MS-DOS, XENIX, AIX, PICK, PC-MOS, etc. 

All real time communication functions performed 
by intelligent co-processor card. 

X.25 support also available. 
Sangoma Technologies Inc. 

(416) 474-1990 
7170 Warden Avenue #2, Markham, Ontario, Canada L.3A 882 

Inquiry 604. 

COMPUTER INSURANCE 

INSURES YOUR COMPUTER 
SAFEWARE provides full replacement of hardware, 
media and purchased software. As little as $49 a 
year provides comprehensive coverage. Blanket 
coverage; no list of equipment needed. One call 
does it al l. Call 8 am-10 pm ET (Sat. 9 to 5) 

TOLL FREE 1-800-848-3469 
(Local 614-262-0559) 

SAFEWARE, The Insurance Agency Inc. 

Inquiry 605. 

COMPUTER UPGRADE 

THE COMPLETE XT UPGRADE 
The K-311 Upgrade Kit convens your XT to full 32-bit, 20MHz 
80386 CPU and high speed disk performance. The K-311 Kit 
includes 20MHz 80386 wf1Mb RAM, 1frbit Adaptec 1:1 con­
troller. 63Mb 28Ms Mitsubishi disk driw , choice of 1.2 or 
1.4Mb diskette drive, Key Tronic 101 Plus keyboard, 200 W 
PS, new drive cables. Matches or exceeds the performance 
of a new system but at far less cost. Top quality, easy installa­
tion, 1 year warranty. St, 795 

SG Corporation 
4131 Spicewood Springs Road A-4, Austin TX 78759 

800-333-4131 512·345-9843 Fax 512-345-9575 

Inquiry 606. 
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COMPUTER UPGRADE 

$799 FOR 386-20 
$599 FOR 386SX $399 FOR 286-12 

Upgrade your computer at a fraction of the cost. Send your 
computer in , we will do the work . Order now, we will send 
you a box for mailing your computer. Your old parts will be 
exchanged for labor charge. \Ne will put in new parts & charge 
wholesale prices for any pans which do not fit the new system. 
Prices shown are for motherboard and 1MB RAM. New 
system available at low prices. 

ABTECH Inc. 
1431 Potrero Ave., S. El Monte, CA 91733 

(800) 992·1978 In Call!. (818) 575·0007 

Inquiry 607. 

CROSS ASSEMBLERS 

CROSS ASSEMBLERS 
Universal Linker, Librarian 

Targets for 36 Microprocessors 
Hosts: PC/MS-DOS, micro VAX, VAX 8000 

ENERTEC, INC. 
BOX 1312, 811 W. Fifth St. 

Lansdale, PA 19446 
Tel: 215·362-0966 Fax: 215-362-2404 

Inquiry 608. 

CROSS ASSEMBLERS/SIMULATORS 
New unique full-function simulators for the 8096 and 
BOC196 controllers, featuring ALL MODES of interrupts, 
plus the HSI , HSO, and AID funct ions. 
We also suppon the 8048149, 8080/85, 8051/52, and Z80 
controllers with excellent , reasonably priced Cross 
Assemblers and Simu lators. 

Lear Com Company 
2440 Kipling St. , Ste. 206, Lakewood, CO 80215 
(303) 232·2226 FAX: (303) 232-8721 

Inquiry 609. 

MACINTOSH CROSS ASSEMBLERS 
~SM"'-New Version 3.01 Integrated text edilor, assembler, 
and terminal package. S or Hex output downloads to most 
EPROM programmers. Macros, cond 'I ass'y, local & auto 
tabets, symbol 1able cross-ref. S149.95 each plus S/H. 
MCN/AE. Tech. bulletin avail. MoSI 8-bit MPUs. 

30 day money back guarantee. 

MICRO DIALECTS, INC., Dept B 
P.O. Box 30014, Cincinnati , OH 45230 

(513) 271-9100 

Inquiry 610. 

CROSS ASSEMBLERS 
~~~~able GUARANTEED, 
PC Compatible SUPPORTED 

DEBUG SIMULATORS • DISASSEMBLERS 
EPROM PROGRAMMERS 

MICRO COMPUTER TOOLS CO. 
Phone Toll Free (800) 443-0779 

In CA (415) 825·4200 
912 Hastings Or .• Concord, CA 94518 

Inquiry 611 . 

6800-Famlly Development Software 
Our C Compilers for the 6800, 6801, 6809, & 
68HC11 feature a complete implementation (ex­
cluding bit fields) of C as described by K&R and 
yield 30-70% less code than other compilers. Our 
Assemblers feature macros and conditional 
assembly. Linker & Terminal Emulator included. 

Wintek Corporation 
1801 South St., Lafayette, IN 47904 

(800) 742-6809 or (317) 742-8428 

Inquiry 612. 

CROSS ASSEMBLERS 

PROFESSIONAL PC SOFTWARE 
• CROSS-DISASSEMBLERS 

Analytic, Automatic Label Generation 
• CROSS-ASSEMBLERS 

Relocarable. Macro. Universal linker + librarian 
• C CROSS COMPILERS 
• SOURCE TRANSLATION UTILITIES 

Support for Intel, Motorola, Zilog, Tl, RCA 

Order Today: (408) 773-8465 

LOG I SOFT PO Box 61929, Sunnyvale, CA 94086 
FAX: (408) n:l-8466 

Inquiry 613. 

DAT A ACQUISITIONS 

TLX01A Inserts a telex In your PC 
Telex interface with double or simple current (V11, V24128) 
Processor Z180 
Battery backup RAM memory 
2 auxiliary serial pons 
PC-AT-XT. PS/2 30 or compalibles 
Complete with communication software 
Manufacturing llcsnse available 

EXOR R&D 
P.O. BOX 548, West Chester, OH 45069, USA 

Fax: 513-n7-4817 Phone: 513-777-0570 

Inquiry 614. 

DAT A CONVERSION 

MEDIA CONVERSION/DATA TRANSLATION 
More than j ust a straight dump or ASCII transfer! 

Word Processing , DBMS, and Spreadsheet data on Disks 
or Tapes transferred directly into applications running on 
Mainframes, Minis, Micros, Dedicated Word Processors, 
Typesetters, and Electron ic Publishing systems. 

IBM PS/2 & Macintosh supponed 
#1 in the lranslation industry! 

CompuData Translators, Inc. 
3325 Wilshire Blvd., Suite 1202, Los Angeles, CA 90010 

(213) 387-44n 1-800-825-8251 

Inquiry 615. 

DBMS/COPY 
CONVERTS YOUR DATA INTO INFORMATION 

Now your lavorite stat package can access any database. 
OBMSICOPY can direct ly convert any database or spreadsheet fi le 
(ORACLE, PARADOX. dBA.SE. LOTUS etc.) into any stat package 
file (SAS. SPSS. SYSTAT, etc.) and vice versa. The PLUS version 
allOM sons. selections. and f'9Calcula1ions. $195. JO.clay guarantee. 
VISAJMCJAMEXJPOICOO. Call for free limiled version. 

CONCEPTUAL SOFTWARE INC. 
P.O. Box 56627, Houston, TX m56 

(713) 667·4222 FAX: (713) 667·3FAX 
1-800-STATWOW 

Inquiry 616. 

DAT A/DISK CONVERSION 

DISK CONVERSIONS 
Media transfer to or from: IBM, Xerox, DEC, Wang , 
Lanier, CPT, Micom, NBI, CT, Exxon, WRDPLEX 
also WP, WS, MSIWRD, DW4, MM, Samna, DEC 
DX, MAS 11, Xerox-Writer, ASCII. 

FREE TEST CONVERSION 
CONVERSION SPECIALISTS 
531 Main St., Ste. 835, El Segundo, CA 90245 

(213) 545-6551 (213) 322-6319 

Inquiry 617. 

FROM MACs TO MAINFRAMES ... 
Our 12 conversion systems 
support over 1000 formats 

DISK INTERCHANGE 
SERVICE COMPANY 

2 Park Drive • Westford, MA 01886 

(508) 692-0050 

Inquiry 618. 
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DAT A/DISK CONVERSION 

BUY YOUR OWN 
CONVERSION SYSTEM! 

With nearly a decade of experience in data conversion, 
you can 'M:>rk with the industry leader in 9-track tape, car­
tridge tape and d iskette conversion systems. Enjoy the 
convenience of your own conversion system. Call today 
to discuss your application! 

Flagstaff Engineering 
1120 Kaibab Lane, Flagstaff, AZ 86001 

(602) 779-3341 
MasterCard - Visa - American Express Accepted 

Inquiry 619. 

THE #1 CHOICE 
In disk & tape conversion 

tor many leading corporations, government agencies, law 
firms, and companies in fNery industry-world~ide. 

Free test • Satisfaction guaranteed 

Graphics Unlimited Inc. 
3000 Second St. Nonh, Minneapolis, MN 55411 

(612) 588-7571 or (612) 520-2345 
FAX: (612) 588-8783 

Inquiry 620. 

QUALITY CONVERSIONS 
10 °'from virtually 

ANY TAPE OR DISK FORMAT! 
Horan Data Services converts O'Jer 2000 formats incl . 

9-track tape, 3480 Cartridge and 8", SW' or 31/z " disk­
enes. All densities & most operating systems supported. 

Formats include EBCDIC, ASCII, databases, spreadsheets, 
and dedicated or PC word processors. 

Call 1-800-677-8885 
Hours 8:00 AM to 5:30 PM Eastern Time 

817 Main Street , Third Floor. Cincinnati OH 45202 

Inquiry 621. 

••• We RENT conversion systems or 
DO the conversion for you!••• 

Conversion Capabilities: 9 Track Tape, 8" Disk, 
v," Cartridge, Word Processors, Optical Disk, 

2.3 Gigabyte Backup, Fax Workstations 

WE WILL SOLVE YOUR OATA CONVERSION PROBLEMS! 

LIONSGATE DATA SERVICES 
CALL: (818) 704-5867 OR FAX: (818) 716-5647 

Inquiry 622. 

IBM PC •TO• HP FILE COPY 
FASTER EASIER TO USE 

Update version uses windows: Call for free demo! IBM 
PC <tO> HP File Copy alla.vs IBM PCs, PS/2, com­
patibles to interchange files with Hewlett-Packard 
Series 70, 80, 200, 300, 1000, 9000s. 

Oswego Software 
Box 310 708/554-3567 
Oswego, IL 60543 FAX 708/554-3573 

Inquiry 623. 

CONVERSION SERVICES 
Convert any 9·track magnetic tape to or from Mr 
2000 formats irduding 3V2'. SV• '. 8" disk formats & 
word processors. Disk·to·disk conversions also 
available. Call for more info. Introducing OCR Scan· 
ning Services. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. #B 

Buffalo Grove, IL 60089 (800) Convert 

DAT ABASE MGMT SYSTEMS 

dBASE file access from C 
Code Base 4 is a library of C routines which 
gives complete dBASE or Clipper fu nc­
tionality and file compatibility. Use DOS, 
Unix , OS/2 or MS Windows. 

$295 with Source! FREE DEMO 
Sequiter Software Inc. 

Call (403) 448-0313 Fax (403) 448-0315 
See our ad on page 191 . 

Inquiry 624. 

DEMOS/TUTORIALS 

INSTANT REPLAY Ill 
Build Demos. Tutorials, Prototypes. Presentations. Music. 
Timed Keyboard Macros. and Menu Systems. Includes 
Screen Maker. Keystroke/Time Ed~or. Program Memorizer. 
and Animator. Rectl Great Reviews! Simply the BEST. Not 
copy protected. No royalties. 60·day satisfaction money· 
back guar. IBM and Compatb. $199.00 U.S.Chk/C' Crd. 
Demo Diskette S5.00. 

NOSTRADAMUS, INC. 
P.O. Box 9252 

Salt Lake City, Utah 84109 (801) 272-0671 

Inquiry 625. 

DISASSEMBLERS 

µ PROCESSOR/CONTROLLER 
805x/804x/680x/Z80 versions available 

• Reads HEX or binary file 
• Writes 'assembler-ready' soorce 
• Multiple cross-reference listlngs 
• Line-by-line comment field hex dump 
• TAG file allows you to control disassembly 

Powerful, easy-10-use, PC/MS DOS based Cross­
disassembler. Adapt output lite format !or your assembler. 

only $179.95 
DLS Development, One Gale Rd.-Brick. NJ 011723 

(201) 920-6807 

Inquiry 626. 

80x86 .EXEi.COM to .ASM 
• Accurately reconstruct, study & modify (64K+) programs wi1h 

a minimum of input or editing of outptll. 
• Assembly language output is MASM 5.x~ompalible. 
• Exhaustive flow-trace distinguishes code from data. 
• Best formats for each. Commented BIOS caHsfDOS lune· 

l ions. SEGMENT/PROC/other vital pseudo-ops. 

PC-DISnDATa (5 V4" disk & manual) $165 

PRO/AM SOFTWARE 
220 Cardigan Road, Centerville, OH 45459 
(513) 435-4480 (9 A.M.-5 P.M. EST M·F) 

Inquiry 627. 

SOFT-X·PLORE 
See " BYTE"s May 088 issue pg. 78."" Disassemble 500 
kb(') program at 10.000/min. (') in any file, ROM/RAM 
memory up to 80386 instruction set('). SOFT·X·plore: 

• is for MS/DOS 2.0+ systems 
.. uses 20 algorithms and seven passes (") 
• only $99.95 plus S&H w/30-day guarantee. 

To order call (800) 423·2468 or info (203) 953·0236 

Or write: RJSWANTEK INC. 
178 Brookside Rd., Newington, CT 06111 

• beSI on the market MCNISA accepted 

Inquiry 628. 

DISK DRIVES 

PS/2 DRIVES FOR PCs ATs 
CompatiKiUPC .................... 5279 
CompatiKiUAT .................... $219 

Built-in floppy controllers-no problem. 
Supports multiple drives and formats. Lets your 
computer use IBM PS/2 1.4M diskettes plus more! 
Call fo r further information or to place an order. 

VISA/MC/COD/CHECK. 

Micro Solutions Computer Products 
132 W. Lincoln Hwy .. DeKalb. IL 60115 8151756-3411 

See our ad on page 286. 

Inquiry 629. 

DISK DUPLICATION 

SOFTWARE PRODUCTION 
• Disk duplication • Warehousing 
• All formats • Drop shipping 
• EVERLOCK copy e Fulfillment 

protection • 48-hour delivery 
• Label/sleeve printing • Consultation & 
• Full packaging guidance 

services Star-Byte, Inc. 
2880 Bergey Rd., Hatfield, PA 19440 

215-997-2470 800-243-1515 

Inquiry 630. 

EDUCATION 

B.Sc. & M.S. In COMPUTER SCIENCE 
The American lnS1itute for Computer Sciences offers an in­
depth correspondence program to earn your Bachelor of 
Science and Master ol Science degrees in Computer Science 
at home. SSC. subjects covered are : MS/DOS, BASIC, 
PASCAL, C, Data File Processing, Data Structures & 
Operating systems. MS program includes subjects in Soft­
ware Engineering and Artificial Intelligence. 

AMERICAN INST. for COMPUTER SCIENCES 
1704-BY 11th Ave. So., Birmingham, AL 35205 

205-933-0339 

Inquiry 631. 

Urgently Required 
Be a highly paid computer consultant. 
We offer a comprehensive training program. 
Upon successful completion of the program, we will offer 
you a license to operate your awn business and in­
troduce your business worldwide through our worldwide 
network. 
As we have limited openings, write us today! Send your 
resume and evaluation fee of SSO. USO payable to: 

Worldwide Canadian Management Consultant Inc. 
P. 0 .8. 639, Pickering, Canada L1V 3T3 

Inquiry 632. 

ENTERTAINMENT 

.3 8 6 SPYS 
.386 SPYS, the energy, excitement and superior graphics 

ie~~;~f;a11t~~i;~d?: ~'~ ~=~;r~~~~i~~i~~~ 
EGA graphics, 1 meg al memory and a hard disk. You will 
find incredible delail and action throughout. Try a demo disk 
now for $6.95 or the lull game for 549.95. Include S3 S&H. 

GENKI SOFTWARE CORPORATION 
" Imagination powered by the .386" 

(800) 673-9038 Mastercard or Visa (301) 997·6333 
P.O. Box 2563. Columbia. MD 21045 

Inquiry 633. 

NEMESIS"' Go Master® 
Go, a game of strategic elegance, has been a way of 
life in the Orient for over four thousand years. Many con­
sider Go to be the secret of the Japanese business­
man's success. 'While chess is a game of war. Go is 
a game of market share" (President of Nikko Hotels) . 
" If you are interested In Go, buy this program ." 

Game of the Month J. PourneUe BYTE 7M/ 

Toyogo, Inc. The Leader in Computer Go. 
76 Bedford St. #34-Y. Lexington. MA 02173. (617) 861·0488 

t·80IJ.4·TOYOGO 

Inquiry 634. 

FLOW CHARTS 

Flow Charting II+ 
For IBM and compat ibles. It will amaze you w ith its 
speed, power and simplicity. 26 standard shapes w ith 
over 120 sizes - 10 text fonts - 4 line styles. Place 
text , lines and shapes anywhere on your chart. For onty 
$229 you 'll never draw another chart by hand. 

Patton & Patton 
485 Cochrane Circle, Morgan Hill, CA 95037 

1-800-525-0082 Ext. 42 (Within U.S.) 
408-778-6557 Ext. 42 (Int ' !) 81370 

Inquiry 635. 
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FLOW CHARTS 

WINDOWS FLOWCHARTER 
RFFlow is a professional drawing tool for flowcharts 
& erg charts (requires Microsoft® Windows). 75 
shapes automatically adjust in size. Move, copy, 
delete groups of objects. 7 levels of zoom. Move 
flowcharts to other applications via the Clipboard. 
Supports Windows printers, plotters, and cartridge 
or sett fonts. Call for free trial disk. 

RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 

Phone: (303) 663·5767 FAX: (303) 669-4889 

Inquiry 636. 

FREE COMPUTER MAGAZINE 

FREE SUBSCRIPTIONS 
To More Than 200 Magazines 

Do n't spend a fortu ne on com puter, 
communications or business magazines. 
The SeaBird Directory lists over 200 titles 
you can get free and runs on any IBM PC. 
For more Into. and FREE DEMO DISK, 

call: 1-800-782-0194 
or fax to: 617-863-8684 

Inquiry 637. 

GRAPHICS 

EGAD Screen Print 
Prints contents of VGA, EGA, CGA displays on variety 
of dot-matrix and laser printers. Prints in gray tones 
or color. Crop box lets you print any region of the 
screen . Enlarge graphics 1 to 4 times (reduction too). 
Setup program for picking printer colors, etc. S25.00 
Postpaid. Call or write for free catalog . 

LINDLEY SYSTEMS 
4257 Berwick Place, Woodbridge, VA 22192-5119 

(703) 590-8890 

Inquiry 638. 

IMAGE CAPTURE BOARD 
Capture images from any VCR or Cam-Corder. 
Resolution : up to 512 x 480 pixels: 256 Colors or 
256 shades of grey. Images may be saved in GIF, 
PCX, TIFF formats and more. VGA Required. 
Available for PC/XT/AT and PS/2: $749.00 
JLaser5. Increase laser printer resolution to 4800 
x 300 dpi w/256 grey scale. PS/2: $599.00 
PC/XT/AT: $399.00 

PEGASYSTEMS (614) 885-1001 
P.O. Box 713, Westerville, OH 43081 

Inquiry 639. 

PEP Picture Editing Package 
Innovative structured drawing software. Fast. respon· 
sive, powerful. A free·.form drawing tool. High perfor­
mance even on the slowest PC. Many different applica­
tions including business forms, logos. diagrams, labels 
and graph annotations. For Epson, LaserJet, or Post­
script. Introductory price $125 to Feb. 1, then $180. 
VISA/MC. 

Trionum Inc. 
PO Box 305 Kendall Sq .. Cambridge, MA 02142 

1-800-TRIONUM 

Inquiry 640. 

HARD DRIVE REPAIR 

HARD DRIVE REPAIR 
WE WILL REPAIR YOUR HARD DRIVE AT A 
FRACTION OF THE COST OF REPLACING IT. 
FAST TURNAROUND! !! CALL FOR DETAILS. 

H & W micro, inc. 
528-C FOREST PARKWAY 
FOREST PARK, GA 30050 

(404) 366-1600 
See our ad on page 345. 

Inquiry 641. 
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HARD DRIVE REPAIR 

DISK DRIVE REPAIR 

DATA RECOVERY 
SALES of new, remanufactured and 

removable disk drives 

FULL TECHNICAL SUPPORT 

ROTATING MEMORY SERVICE 
1506 Dell Avenue, Campbell, CA 95008 

(408) 370-3113 
We buy used' drives good or bad 

Inquiry 642 . 

HARDWARE 

CHIP CHECKER 
• 74/54 TIL + CMOS • 8000 Nat. + Signetics 
• 14/4000 CMOS • 9000 TIL 
• 14-24 Pin Chips • .3" + .6" IC widths 

Tests/Identifies aver 650 digital chips with ANY type 
of output in seconds. Also tests popular RAM chips. IBM· 
compatible version S259. C128 + C64 version $159. 

DUNE SYSTEMS 
2603 Willa Or., St Joseph, Ml 49085 

(616) 983·2352 

Inquiry 643. 

FREE INTERFACE CATALOG 
Interfaces for IBM compatibles. Digital 110 
(8255) and Analog input 8 bit resolution 
(0-255). Control relays, motors, lights, measure 
temperature, voltage. Sample interconnect cir· 
cuits. BASIC programs, and 1/0 map are 
included. 

John Bell Engineering, Inc. 
400 Oxford Way. Belmont , CA 94002 

(415) 592-8411 9am to 4pm Pacific Time 

Inquiry 644. 

LATEST AWARD BIOS 
User definable hard drives, 1011102 keyboard 
and 3.5" 1.44Mb floppy support are now 
available in Award BIOS Ver. 3.1 for the IBM AT, 
286 and 386 compatibles. 

KOMPUTERWERK, INC. 
851 Parkview Blvd., Pittsburgh, PA 15215 

Orders : 800-423-3400 
Tech : (412) 782-0384 

Inquiry 645. 

WE BUY • WE SELL 
APPLE II & MACINTOSH 
SYSTEMS, PARTS & EXCHANGE REPAIRS 

SAVE UP TO 55% ON MAC II CPU 
CALL FOR A CATALOG 

800-274-5343 I 617·891-6851 
Pre-Owned Electronics, Inc. 

30 Clematis Ave • Waltham, MA 02154 

Inquiry 646. 

HARDWARE/ ADD-ONS 

Call Today 
for DRAMATIC Low Pricing 

on New Slimms~ Memory Modules 

1, 2, 4 and 8 Megabyte 72-pin modules available 

T ermo T rol Corp. 
1888 Century Park East, Suite 1900, L.A., CA 90067 
213-284-3242 800-365-0045 

Inquiry 647. 

HARDWARE/CONTROLLERS 

EMBEDDED SYSTEMS CONTROLLERS 
SC/FOX"'PCS (Parallel Coprocessor System) and PCS32 are 
PCIXT/AT plug-In boards, 16 and 32 bit. 15 MIPS average, 50 MIPS 
burst. PCS uses !he Harris RrX 2000"' 1&bit Forth CPU wilh 1<ycie 
multiplier, 14 prioritized interrupts. 31imerfcounters. 8-<:hannel 1/0 
bus. PCS32 uses the new SC32 32-bit Forth CPU. 
SC/FOX SBC (Single Board Computer) is an 18 MIPS average, 
60 MIPS burst , Eu rocard-size RTX 2000 S1and-alone computer. 
SC/FOX SCSI 1/0 Plug-on board tor PCS or SBC wilh SCSI, flop­
py. 56K-baud serial, 1&bit parallel ports, and software drivers. 
Forth development software Included. Ideal for embedded 
realtime control, data acQuisitlon. robolles. and signal processing. 

SILICON COMPOSERS INC. (415) 322-8763 
208 California Avenue, Pa lo Alto, CA 94306 

Inqui ry 648. 

HARDWARE/COPROCESSOR 

DIGITAL SIGNAL PROCESSOR 
DSP products for the IBM PC/XT/AT based on the Tl 
TMS32010 and TMS320C25 up to 12 MIPS operation . 
Designed for applications in communications, in­
strumentation , speech, and numeric processing. Of· 
fared with 12 bit 110 KHz AID and DIA and con­
tinuous-to-disk data acquisition & playback option. From 
$650. 

DALANCO SPRY 
89 Westland Ave .. Rochester, NY 14618 

(716) 473-3610 

Inquiry 649. 

HARDWARE/GRAPHICS 

CCD COMPUTER CAMERA 
The EOC-1000 sol id state camera provides gray scale 
imaging with IBM PC's. VGA recommended, but not re­
quired. The camera gives a live image display and 
stores images in TIFF and PCX formats. Features such 
as exposure time control , contrast enhancement, and 
image arithmetic are included. Resolut ion is 192x330 
pixels. System price with lens is $400. 

ELECTRIM CORPORATION 
P.0 Box 2074, Princeton. NJ 08543 

(609) 799-7248 

Inquiry 650. 

INVENTORY MANAGEMENT 

STOCK·MASTER 4.0 
Commerclal grade Inventory management 

software at micro prices. 
• Supports all 12 • Stock Status Reporting 

transaction types • Activity History Analysis 
• Trend Analysis • Bill of Materials 
• Quality Control • Purchase Order Wri ting 
• Multiple Locations • Order Entry 
• Purchase Order Tracking • Material Requirements 
• Open Order Reporting • On Line Inquiry 
• Serial/Lot Ii Tracking 

Applied Micro Business Systems, Inc. 
1n-F Riverside Ave., Newport Beach , CA 92663 714-759-0582 

Inquiry 651. 

dFELLER Inventory 
Business 1nventOI')' programs ~mnen tn modtfiable dBA.SE 
source code 

dFELLEA Inventory $150.00 
Requrres dBASE 11 or Ill. PC·DOS/CPM 

dFELLER Plus S200.00 
with History and Purchase Orders 

Req1.0res oBASE Ill or dBASE Ill Plus (For Stockrooms) 

Feller Associates 
550 CR PPA. Roule 3, Ishpeming, Ml 49849 

(906) 486-6024 

Inqui ry 652. 

LANS 

The $25 Network 
Try the 1st truly low-cost LAN 

• Connect 2 or 3 PCs, XTs, ATs 
• Uses serial ports and 5-wire cable 
• Runs at l15K baud 
• Runs in background. totally transparent 
• Share any device, any file, any time 
• Needs only 14K of RAM 

Skeptical? We make believers! 
Information Modes 

P.O. Drawer F, Denton, TX 76202 
817-387-3339 Orders 800-628-7992 

Inquiry 653. 
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LAPTOP COMPUTERS 

Laptop Savings 
Laptops: Toshiba • Zenith • NEC • Sharp 

• Epson • Mitsubishi • Compaq 
Also Laptop Accessories: Modems, Fax Modems, 
External Drives, Portable Printers, Memory, Key 
Pads, Hard Drives, Batteries, and Auto Adapters. 

Computer Options Unlimited 
12 Maiden Lane. Bound Brook, NJ 08805 

Phone: 201-469-7678 (Fax : 201-469-7544) 
Hours: 9am/10pm 7 days Worldwide sales 

Inquiry 654. 

LAPTOP BLOWOUT SALE!!! 
MITSUBISHI • SHARP • PANASONIC • TOSHIBA 
Laptops are now at their lowest prices ever. We buy direct 
from the factory. unlike our competition . We guarantee the 

=~i~i~ r~~~~~~~ ~e8 s~7gi~ ~~uhb~r:.n~~I~ ~~k ~: 
S1 million in laptops alone! Always buy from a factory-direct 
dealer. For your protection we check for stolen credit cards 
& ship only to your billing address. No COD's Please. 

TOTE·A·LAP 
1501 El Camino Real, Belmont CA 94002 

(415) 591-1663 ext. 603 

Inquiry 655. 

New Laptop Products for: 
Palmtops: Atari Portfolio, Paquet 
Notebooks: Compaq LTE, NEC-UL, Tandy 100/102, 
Tandy 1100, Tl-M12, Toshiba SE/XE, Zenith-MS 
PC-Laptops: All major brands and models 
Accessories : Au!o Adapters, Batteries. Carry Cases, Keypads 
Peripherals : Portable Printers, Hard Disks, 360Kfl .2M Drives, 
Keyboard Covers, Modems, Barcode wands, Laptop Software, etc. 

For a free newsletter & catalogue, please call or write: 

ULTRASOFT INNOVATIONS INC. 
1 Transborder Drive, PO Box 247, Champlain, NY 12919 

Tel: (514) 487-9293 Fax: (514) 487-9295 9·6 EST 
Canadian Orders & Dealer Inquiries are Welcome 

Inquiry 656. 

LAPTOP PERIPHERALS 

LAPTOP BACKLIGHTS 
Factory Installed • 90-Day Warranty 

Toshiba , Amstrad, Sanyo, DG, 
Kaypro, IBM, HP, etc. $295 

The Portable Peripherals People 

Axonix Corporation 
(801) 466-9797 

Inquiry 657. 

8051 SUPERMARKET 
Complete family of 12 single board computers fully accom­
modates any 8051 variant. Porwer management, plenty of 1/0, 
full memory map. Optional floating point, PC-compatible 
RS 232. PC versions reside on PC bus. Peewee's measure 
3x5''. 8051-optimized DIN52 bus aJIONS stacking or backplane 
mounting , interprocessor commun ication. Boards run 
8052AH BA.SIC. Starting at $99. Qu ick custom modifications. 

MODULAR MICRO CONTROLS 
109 S. Water St. , Northfield, MN 55057 

call or fax (507) 645-8315 

Inquiry 658 

TOSHIBA LAPTOP ENHANCEMENTS 
FAX/MODEMS: 960012400 bps, software, acoustic port 
MODEMS, INTERNAL: 2400 bps, acoustic or serial port 
MODEM, DEDICATED: 2400 bps (T1200, T1600, T3200SX) 
SERIAL 10 CARDS: RS232, RS422, SCSI, HPIL, Barcode 
BATTERY PACKS: 12V external battery + vehicle adapter 

Contact us for more information: 

PRODUCT R&D Corporation (Calif). 
805/546-9713, Fax: 805/546-9716 

Inquiry 659. 

MAILING LIST PROGRAMS 

ELIMINATE DUPLICATES 
Duplicates on your mailing list cost more than embar· 
rassment. You 're paying for all that extra postage and 
for the materials mailed. Invest $149.00 in Dupe 
Eliminator and say goodbye to your dupes. Dupe 
Eliminator is easy to use-and it works with your dBase, 
ASCII , ArcList and other compatible files. 

1-800-368-5806 

Group 1 Software, Inc. 
6404 Ivy Lane, Dept. BIT-5, Greenbelt, MD 20770-1400 

Inquiry 660. 

YOURS FREE! 
" How to Manage Your Malling List" ArcUs~ & AccuMail'" are 

two powerful programs for your IBM or compatible PC: 
• Duplicate Recogn ition 
• Postal Discount Presorts 
• Label Design & Printing 
• Carrier Route and Zip+4 Insertion 
• Address Correction 
• dBase'!l Compatible 

Call 800-368-5806. for a FREE GUIDE 
Group 1 Software, Inc. 

6404 Ivy Lane, Dept. BIT-5, Greenbelt, MD 20770-1400 

Inquiry 661 . 

ONLY A NICKEL A NAME 
Now small business owners can reach their direct mail prospects 
easily and economically-with the PC Yellow Page listings: • On· 
line 900 database with millions d U.S companies available for down 
loading. • Updated monthly with no minimum order. • Costs only 
$1/minute-a nickel a name (charged to your phone bilQ. For a limited 
time only, get our start·up kit, the PC Prospeaor, designed to make 
your d irect mail marketing the most results-oriented possible. It's 

~~~o~i~!!h~~f~~~~ec~~i~~!':~:~~?:~a ~{if;~ 
with either your modem or touch tone phone. 

1-900-860-9210 
For information call 404-455-8763 

Inquiry 662. 

MEMORY BOARDS 

S.S.T. MEMORY UPGRADES 
IBM PS/2 
2MB module-Model 50,70 S279 
2-SMB expan. bds~Model 55, 70 $643 
COMPAQ 
4MB module- DESKPRO 386/20E, 25, S $565 
4MB expan . brd~DESKPRO 386/20E, 25, S $622 
8MB single slot module-SYSTEMPRO $2900 
HP LASER JET 
2MB upgrades 

1-800-688·8993 
Inquiry 663. 

$279 

5 YR. WARRANTY 

NETWORK/WORKGROUP 

CoordiNet 
An unbeliew.bly easy.to-use workgroop package k>r NOYell local area 
netv.orks. Features Include: public and private calendars. electronic 
mail. telephone messages, pro;ect managemem. document mana~ 
mem. Btrieo.-e"' database manager, report generator, link to the Sharp 
Wizard'", and much more. Can be used either as a 6K TSR or as 
a standalone program. Insta lls in 10 minutes and reads Nelware 
bindery to create user lists. Simple mouse (Of ke-jboard) drr..en "poim· 
and-click" user interface with full context·sensitive help. Manual 
included but not needed. Only 5249 per server! Demo disk 525. 

Software Artistry, Inc. 
3500 DePauw Blvd ., Suite 1100, Indianapolis. IN 46268 
Phone: (317) 876-3042 Fax: {317) 876-3258 

Inquiry 664. 

NETWORKING 

SHANY NETWORK UTILITIES 
PRINT+ Transforms local printers into Network printers. (14Kbyle 
Lan Manager Print Server) SPOOL+ Transforms local printers into 
Network printers (Redirects jobs via the filesarver) 4 (min. configura· 
l ion) QUEUE+ Manages LAN printing queues from within an ap­
plication FILE+ Transforms local hard d isks into Network hard d isks. 
(1 Kbyte LAN Manager File Server) Supported Nerworks: 3Com 
3+Share. 3Com 3+0pen, XNS, NBP. Microsoft Lan Manager. 
Microsoft MS-Net, IBM PC LAN PROGRAM, IBM LAN SERVER 

Shany Computers Ltd. 
Fledller BuidinQ. 4 SmilartSl.y SL. Neita£¥!. Israel 42432 

Tel: (972) 53·333931 FAX: (972) 53·342418 
Distributors: Germ1ny Tel: (49) 612·139-7589 FAX: (49) 612·13(1..4864 
U.S.A. Tel: (213) 2114·0111 FR (213) 21!7·1817 
Europe Tel: {213) 21J7.2444 FAX: (213} 287·2447 

Inquiry 665. 

• 

NETWORKING 

MORE UTILITIES FROM SHANY 
DISK+ Enables centralized backup system to access all local hard 
disks. CHAT-ACCESS Extensive chatting and message applical ion 
for networks REMOTE-ACCESS Enables a remote station to con· 
trol local workstations. (New featu re: .. DOS workstations may con· 
trol 0$12 workstations and file servers') CO/FILE+ Transforms single 
user applications into netv.ork software. Supported Networks: 3Com 
3+Share, 3Com 3+ 0pen. XNS. NBP. Microsoft Lan Manager. 
Microsoft MS-Net IBM PC LAN PROGRAM, IBM LAN SERVER 

Shany Computers Ltd. 
Redl:er &ddlflQ. 4 Smilanskj SL. Na!aJ'lja, Israel 42432 

Tel; (972) 53--333931 FAX: (972) 53-342418 
Distributors: Germany Tel: (49) 612·130-7589 FAX: (49) 612·130-4884 
U.S.A. Tel: (213) 204·0111 FAX: (213) 287·1817 
Europe Tel: (213) 287·2444 FAX: (213) 287·2447 

Inquiry 666. 

NEURAL NETWORKS 

Brain Maker: 
"The most fascinating computer soft­
ware I've ever seen .. . learn about this 
stuff ,"John Dvorak, PC Mag. Predicts stocks, 
bonds, sales, inventories. Comprehensive 
documentation . Menus. Only $195! 

Free Brochure: 818/355-1094 
California Scientific Software 

Inquiry 667. 

OPTICAL DISK 

ERASABLE OPTICAL DISK DRIVE 
SONY 5.25" 600 MB per disk, SONY 4mm 1.3GB per 
tape. Mac II, SE. SUN workstation , and other SCSI 
DEC Q-Bus, UNIBUS, and SCSI. 10 to 25 years war­
ranty on Optical media. Highest quality in the industry. 
Will supply complete Kit to build or Finished product . 
International and Domestic order or Inquiry within. 

BENO SYSTEMS INC 
718-921-1200 

FAX: 718-748·1676 

Inquiry 668. 

OPTICAL DRIVES 

MASS-STORE COPY'" 
Don't spend thousands on a secon d optical drive to make 
backup copies of optical disks. MASS.STORE COPY"" copies 
any size file and any size optical disk using one optical drive. 
Also copies any removable DOS disk: 

WOftM • ERA.SABlE • BERNOULLI BOX"" • REMOVABLE HM!O OttMS • fl.OP?r' 

For IBM Pcrt:TIAT S195+S3 S&H CHKIMOICODIPO JO.day guarantee 

Informative Technologies Corp. 
1718 M St. NW, Suite 292, Washington. CC 20036 

Tel: (202) 675-4528 FAX: (202) 675-4529 

Inquiry 669. 

PROGRAMMERS TOOLS 

HYPERINTERFACE™ 
Menu Creator• - A program generator for menu­
driven user interface. Excellent ior complex menu 
systems. S99.95. Advanced Library - Extended 
capability for data entry and advanced text-d isplay con­
trol from your programs. S99.95, FORTRAN, Pascal, C, 
BASIC supported. HYPERMATH" - An application of 
Menu Creator• and the Advanced library. FREE 

Avanpro Corp. 
P.O. Box 969, Pacific Palisades. CA 90272 

(213) 454-3866 

Inquiry 670. 

TLIB™ 5.0 Version Control 
"TLIB' is a great system" - PC Tech Journal 3/88. 
Full·featured configuration mgmt for software profes­
sionals. All versions of your code instantly available. Very 
compact , only changes are stored. Check·in/out locks, 
revision merge, branching, more. Mainframe deltas for 
Pansophic, ADR, >BM, Unisys. DOS 5139 (OS/2 $195). 
5-station LAN $419 (OS/2 $595) 

BURTON SYSTEMS SOFTWARE 
1'0 . Box 4156, Cary. NC 27519 (919) 233-8128 

Inquiry 671 . 
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PROGRAMMERS TOOLS 

MULTI-TASKING TOOLKIT FOR DOS 
Multilasl< is a library ol routines I-Or Pascal or "C" programmers. It an.., 
you to run marrt procedures concurrently within a program. There is NO 
RESIDENT drM:r to load. the mulli·lasking environment is linke<I in your 
application. 
• l<eyboard. Serial llO and printer support. • Marrt mechanisms lor inter· 
task communication. • DOS non-reeotrancy handled internal~ • Easy to use 
and well documented. • Distributed in soorce code form. 

Only S99 Visa/MC mepted 

ITI Loglclel 
1705 St-Joseph E. Su ite 4, Montreal, Can H2J 1N1 

(514) 861-5988 

Inquiry 672. 

For QulckBaslc programmers 
SMARTmenu• Cuts your development time by 
more than 60% by giving you an integrated user 
inter1ace that easi ly configures to your applications. 
Dialogue boxes, pop-up & pull-down menus, as well 
as "fill the form" type entries. For QB 4.0 or later. 
Library, tools & manual are $69 + S&H. 

KALTEK 
P.O. Box 2166, Martinez, CA 94553 (415) 370-1920 

Inqui ry 673. 

TURBO PLUS $199.00 
Programming tools for use with Turbo Pascal 5.0 & 5.5. 
Screen Painter, Code Generator, VO Fields, Dynamic 

Menus, Programming Unit Libraries. OOP Support, and 
Sample Programs included. All routines work in both text 

and graphics modes! 60-day money-back guarantee! 
Demo Disk avail . For IBM and compatibles. 

NOSTRADAMUS, INC. 
P.O. Box 9252, Salt Lake City, UT 84109..0252 

(801) 272-0671 

Inquiry 674. 

FREE BUYER'S GUIDE 
Programmer's Connection is an independent dealer 
representing more than 440 manufacturers with over 
1200 software products for IBM and Macintosh personal 
computers. We have serviced the professional program­
mer since 1984 by offering sound advice and low prices. 
Call or write today to receive your FREE comprehen­
sive Buyer 's Guide. 

Programmer's Connection US 800·336-1166 
7249 Whipple Ave. NW Canada 800-225-1166 
North Canton. OH 44720 International 216-494-3781 

Inquiry 675. 

SPEED FORTRAN DEVELOPMENT 
AND CUT MAINTENANCE COSTS 

FORWARN-Finds comrron programming errors such as mismatched 
parameter lists and common blocks. and uninitialized variables. Prints 
detailed cross·references and call-tree diagrams. $329 
FORTRAN OMLDPMENT 100LS-inctudes Pretty ~ndents. renumbers., 
changes GOTOs to IF-THEN-ELSES. etc. ) an<I 6 more tools. 5129. 
For IBM PC. Also for UNIX-ask for details. 

Qulbus Enterprises, Inc. 
106 N. Draper Avenue, Champaign, IL 61821 

(217) 356-8876 

Inquiry 676. 

Pascal PrettyPrint 
Standardize your Pascal source code with this powerful , full 
featured reformatting and pagination system. This fully 
customizable program for all PC Pascals ( +OOP): 

• Adjusts indent , font and case to show program structure 
• Adjusts case by maintaining a standard identifier database 
• Provides menu and command line interfaces; on-line help 
• Saves time and improves readability 

529.95 + 55 S&H Visa/MC/Check/MO (717) 383-1188 

Qwikware 
P.O. Box 222, Peckville, PA 18452 

Inquiry 677. 
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PROGRAMMERS TOOLS 

MTASK Professional 
BASIC-C-PASCAL Programmers TOOL 
• MULTITASK Real Time •• 495$ •• 
• SERI AL COMMUNICATION by interrupt 

GRATIS: Demonstration diskette 

RAMSI France 53 rue Bernard lske 
F-92350 Plessis Robinson, FRANCE 

International FAX: 33 (1) 46.32.48.37 

Inquiry 678. 

Universal Report Generator 
Generate repons from ANY file or database! The Universal Report 
Generator is a programming library that allows you 10 generate a 
report from any file or database from within your C or Pascal pro­
grams. Features include output to screen . printer. or text files: totals 
and subtotals ; calculated fields; tree-form report layout: automatic 
sons and query selection; and much more. Also includes a "point· 
and·shoot ' ' mouse-driven report painter that can be used to easily 
define reports. Microsoft C, Turbo C. and Turbo Pascal $349. UNIX 
version $499. Source code available. Demo d isk 525. 

Software Artistry, Inc. 
3500 OePauw Blvd., Suite 1100, lndianapalis, IN 46268 
Phone: (317) 876·3042 Fax: (317) 876-3258 

Inquiry 679. 

C and C+ + DOCUMENTATION TOOLS 
• C-CALL (559) Graphic·trees of caller/called hierarchy. 
• C-CMT (559) Create, insert , update comment-blocks for 

each function , listing functions and identifiers used. 
• C-LIST (539) List, action·diagram, reformat programs. 
• C-REF ($49} Local/global/parameter cross-reference. 
• SPECIAL (5149) All 4, plus integrated C.OOC program. 

SOFTWARE BLACKSMITHS INC. 
6064 St. Ives Way, Mississauga, ONT Canada LSN-4M1 

(416) 858-4466 

Inquiry 680. 

Auto Function Tester 
• statement & branch test case coverage 
• self-documenting I regression testing 
·integrated 1esting environment 
Structure and Standardize the testing cycle 
Save time producing/verifying test cases 

The more you Test the Easler it gets 
requires MSC v5+ I TurboC v2+ S199 
Plus SS slh (CA. resident add Tax of S12.44) 

Talls Computer Service Inc. 
P.O. Box 1539, Nevada City. CA 95959 

(916)265-S177 

Inquiry 681. 

PROTOTYPING 

Frustrated with Demo II? 
You'll Love 

PROTOSCREENS 
Powerful Rapid Prototyping Sohware 

Easy to Learn and Use • No Programming 
Simulate mainframe, mini , and PC systems 

Training available on rapid prototyping 

BAILEY & BAILEY Software Corporation 
859 East 2850 North Ogden UT 84414 

(801) 782-2345 Credit Cards Overnight Del. 

Inquiry 682. 

PROTOTYPES FROM CAD 
Without the Wait 

BoardMaker' Systems produces single/double sided, .. ready­
to-stuff"' circutt boards up to 22 .. x 22 .. in-house. No chemicals 
or photographic tedmiques. Line/chann~ width d<1Nll to 418 mils. 
Accepts standard Gerber, HPGL, Quest, Emma formats. f>ays 
for ttself after 12 to 20 boards. 

Instant Board Circuits Corp. 
20A Pamaron Way, Novato, CA 94949 

Tel : (415) 883-1717 Fax: (415) 883-2626 

Inquiry 683. 

PUBLIC DOMAIN 

SHAREWARE 
FOR IBM~ AND COMPATIBLES 

FREE 112 PAGE CATALOG 
OVER 3000 PROGRAMS 

CALL 1-800-245-BYTE (2983) 
BEST BITS & BYTES 

P.O. Box 8225-B, Van Nuys, CA 91409 
FOREIGN COUNTRIES SEND 54.DD FOR SHIPPING 

Inquiry 684. 

FREE CATALOG 1500+ disks 
Public Domain - Shareware 

Software for IBM compatibles 

$1.44 per disk 
Canadian Software 

Distributors 
Box 199, Munster, Ontario, KOA 3PO CANADA 

Inquiry 685. 

FREE CATALOG 
IBM SHA REWARE/PUBLIC DOM AI N 

LOW AS $1 .25/DISK 

1-800-321-4270 
CRANSTON SOFTWARE 

PO Box 2679, Minneapolis, MN 55402-0679 

Inquiry 686. 

FREE SOFTWARE FOR IBM® PC's 
TRY US! Get 15 disks full of our best selling 
software-FREE! Great graphics, programmers 
uti lities, desktop publishing, finance, games, 
education, plus our 1600 disk catalog. Pay only 
$5.00 for shipping/handling - VISA/MC/AMEX 

INTERNATIONAL SOFTWARE LIBRARY 
511-104 Encinitas Blvd. • Encinitas CA 92024 

CALL TODAY (619) 942-9998 

Inqui ry 687. 

FREE CATALOG 
S1 IBM SOFTWARE 

For your free 32-page Master Edition 
catalog featuring the best of IBM Shareware 
fro m just $1 each, ca ll or w rite today ! 

1-800-338-2118 
SOFSOURCE 

Box 828, East Lansing, Ml 48826 

Inquiry 688. 

FREE SOFTWARE CATALOG 
Low as $1 .20/disk 

Over 1000 quality IBM software 
On 5.25" and 3.5" format 

From outside U.S.A. , except Canada, 
please send US $2.00 refundable with order. 

For fast service, write to 

SOFTSHOPPE 
P.O. BOX 3678, Ann Arbor, Ml 48106-3678 

313-761-7638 

Inquiry 689. 
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PUBLIC DOMAIN 

SDK85 (8 bit) and SDK86 (16 bH) 
NOW AVAILABLE ONLY FROM URDA, INC. which has an 
exclusive, 'M:>rld-wide. manufacturing and marketing license 
from Intel , Inc. The URDA SDKBS and SOKB6 educational 
trainers and microprocessor development systems are now 
furnished fully assembled and boxed with manuals. Call 
URDA, Inc. for new low prices and delivery schedules. Other 
8, 16 and 32 bit systems are available. 

Phone URDA, Inc. 
1·800-338-0517 or 412-683-8732 

Inquiry 690. 

REVIEWS 

Find "Hands-on" Reviews In Seconds! 
PC Reviews is an easy to use on-line database for NOVICES 
and PROS who need 10 locate and read "hands-on" reviews. 
BYTE, Data Based Advisor, PC Today, PC Magazine, Com­
puter Language, Info World and 35 more included. Natural 
language front-end helps define search terms. A perfect use 
for a modem. "Wonderful", say users. 

Compatible Technologies Group, Inc. 
88 Furton St. #2400, New York, NY 10038 

(212) 463-8989 (201) 653-7688 8·N·1 for FREE DEMO 

Inquiry 691 . 

SECURITY 

FIGHT PIRACY! 
Since 1986. companies worldwide have been choosing A.z·Tech 
security products. If you demand the strongest protection available. 
why noi choose one of these "proven leaders": 

• EVERLOCK Copy Protection 
• EVERTRAK Software Security 
• EVERKEY Hardware " Key .. Software Security 

For IBM and Compatibles. 30 day money back guarantee. Free info 
and demo disk available. 

Az-Tech Software, Inc. 
305 East Franklin, Richmond, MO 64085 

(800) 227•0644 Fax : «:~:/~:::~~~ 
Inquiry 692. 

THE ULTIMATE COPY PROTECTION 
• Completely Menu Driven 
• Defeats all Hardware/Software Copiers Ou/te 
• No Source Code Changes Simply 
• Multiple Layering The Best 
• No Damaged Media W.ys To 
• Full Hard Disk Support Protect 
• Unl imited Metering Your Valuable 
• FREE Demo Disk Software Investment 

STOPVIEW'" STOPCOPY PLUS" 
BBi COMPUTER SYSTEMS"' (301 ) 871-1094 

14105 Heritage LA .. Silver Spring. MD 20906 FAX: (301) 460·7545 

Inquiry 693. 

COP's Copylock II 
• Protects on standard diskettes 
• Cannot be copied by any device incl. Option Board 
• Fully hard disk installable 
• Normal back·up of protected programs 
• LAN-support 
• Creates safe demo version of your software 

Standard Version S975, Automatic Version $1950 

DANCOTEC Computer 
In US: 2835 Sierra Ra .. San Jose. CA 95132 AQ8..m.8162 or t-8Q0.342545 
lnl'I: 2880 Bagsvard. Denmark Phone ... 45'««0322 Fax: -44440722 

Inquiry 694. 

RID YOUR SYSTEM OF VIRUSES FOR EVER 
VIRUSAFE'" 

The most ettective anti-virus system available. 
• Recognizes over 70 viruses-regularly updated. • Protection 
against existing and future viruses.. • Seeks, identifies and relTICNeS 
known viruses resident in memOf)' and programs. • Checks in· 
tegrity of specified programs for viru s related changes. • Boot 
operated memory resident program constantly on guard against new 
virus attacks. 

Price S80. Visa/MC. 30-day money-back guarantee. 
EllaShlm Microcomputers Inc. 

520 w. Hgwy 436, suite 11180-30. Ahamonie Springs. FL 32714 
TEL: (407) 682·1587. FAX: (407) 869--1409 

SH us at PC New 'ltlrk Expo. Boolh 2565 

Inquiry 695. 

SECURITY 

BIT·LOCK® SECURITY 
Piracy SURVI VAL 5 YEARS proves effectiveness of 
powerful multilayered security. Rapid decryption 
algorithms. Reliable/small port-transparent security 
device. PARALLEL or SERIAL port. Complemented by 
economical KEY·LOK" and multifeatured COMPU· 
LOCK"' including countdown, timeout, data encryption, 
and multiproduct protection. {Dos/Unix/Mac) 

MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Littleton , CO 80122 

(303) 770·1917 

Inquiry 696. 

ENCRYPTION/DECRYPTION 
Protect your data! Encrypt files using this fast . secure, 
multi layered encryption program. Decrypt with the same ease, 
speed and security. 100K files done in under 2 mins. Uses 
64 character pasS'NOrds. MS·DOS, OS2 supported. 

Specify 5.25 or 3.5 in. disks. Free "wipe out" utility included. 
Price S39 US VISA/MC, Academic and Student S20 

International orders add S10, NY residents add sales tax 

M.J. Software Sales 
Box 575. Latham. NY 12110 

order line: 1·800-m-MJSS support line: 1-518·785-6362 

Inquiry 697. 

1st Defense 

ANTI-VIRAL 
software 

Protect your irwestment l:)y removing that virus before ;, strikes. 

$59.95 
1st Defense Anti-Viral Systems 

ModaLoglc Incorporated 
10474 Broadview Ad., Broadview Hts, OH 44147 

(216) 838-5238 
MS-DOS 2 .11 + • Ohio Residents Add S4.20 

Specify either 31/2" or 5 V• • d isk 

Inquiry 698. 

COPY PROTECTION 

T he world's leading software manufacturers depend 
on Softguard copy protection systems. Your FREE 

DISKETTE introduces you to SuperLock"--invisible copy pro­
tection fo r IBM·PC (and compatibles) and Macintosh. 

• Hard disk suppon • No source code changes 
• Customized versions • LAN support 

• New upgrades available 

(408) 773·9680 
SOFTGUARD SYSTEMS, INC. 

710 Lakeway, Suite 200. Sunnyvale. CA 94086 
FAX (408) 773·1405 

Inquiry 699. 

HANDS OFF THE PROGRAM® 
OPERATING SYSTEM SECURITY 

Secures subdirectories, files, printers and floppies 
Keyboard lock - automatic or manual 
Log PC boot, program exec, file opens, loginllogouts 
Prevents DOS FORMAT and most vi ruses 
Drive A: Boot Protection I Hard Disk Lock 
IBM PC or 100% comp. -DOS V 10+ -S89.95 + S3.75 S/H 

SYSTEMS CONSULTING INC. 
PO BOX 111209, Pittsburgh, PA 15238 

(412) 781·5280 

Inquiry 700. 

HANDS OFF THE BOARD® 
1/2 SIZE SECURITY BOARD 

Stop floppy boot - Require password to boot PC 
Real-time disk encrypt - prevent boot sector virus 
Prevent DOS FORMATIFOISK and low-level formats 
Set hard d isk READ ONLY or turn ONfOFF 
Turn floppies, printers and COM ports ONfOFF 
IBM XT, AT Bus - DOS \13.0+ - $149.95 + $5.00 S/H 

SYSTEMS CONSULTING INC. 
PO BOX 111209, P ittsburgh, PA 15238 

(412) 781-5280 

Inquiry 701 . 

SOFTWARE/ACCOUNTING 

PC TIME CLOCK 
AutoTime is an Employee Management System that 
allows you to turn any PC into an Electronic T ime 
Clock. AutoTime provides Time & Attendance, Job 
Costing, Payroll Interface, and Labor Distribution 
reporting. Network compatible. Prices start at $495. 
Other Business Products: Network FAX, Absence 
Call-In, db-EDI. 

Chase Technologles 
1617 Kingman Ave., San Jose, CA 95128 

(408) 998·2917 

Inquiry 702. 

dBASE BUSINESS TOOLS 
• GENERAL LEDGER 
• ORDER ENTRY 
• JOB COSTING 
• BILL OF MATLS 
•PAYROLL 

• PUACH ORD/INVNTORY 
• ACCOUNTS RECVABLE 
• JOB ESTIMATING 
• ~LES ANALYSIS 
• ACCOUNTS PAYABLE 

$99 ea. + S&H 

dATAMAR SYSTEMS Cred. Card-Check-COD 
4876-B Santa Monica Ave. 
San Diego, CA 92107 (619) 223·3344 

Inquiry 703. 

SOFTWARE/BASIC 

BASIC 7.0 TOOLS! 
FINALLY! Library and FINALLY! XG RAF (graphics) 
are now fully compatible with near/far strings and 
the QBX environment. Call or write for latest 
information. 

KOMPUTERWERK, INC. 
851 Parkview Blvd., Pittsburgh, PA 15215 

(412) 782·0384 

Inquiry 704. 

SOFTWARE/BUSINESS 

DATA ENTRY SOFTWARE 
Full-featured, heads-down data entry with two-pass verifica­
tion , edit language, operator stats. much more! Designed for 
the PS/20, PC. XT. AT or compatibles. Standalone $395. LAN 
version available. 

FREE 30·day trial 

Computer Keyes Tel : 206/776·6443 
21929 Makah Rd. Fax: 206/776-7210 
Woodway, WA 98020 USA: 800/356-0203 

MILP88-MIXED·INTEGER LP 
A general-purpose S)Sem lor solving mixe<}integer linear programs 
with up to 800 constraints and 4000 general integer or noninteger 
variables. Build MILPSB into your ONn programs with compiled Turbo 
Pascal units. MILP88 reads/Writes Lotus workSheets. Use 1·2-31 
Symphony as a matrix generator or post processor. Other features 
incilJcle interac:tMl and batch operation. spreadsheet LP display and 
editing, an equation processor, problem/branch list storage, file l/O, 
download/reload. repon generator. and sensitivity anatysis. $149 
with manual and 8087 suppon. S299 with Turbo Pascal units. 

Eastern Software Products, Inc. 
P.O. Box 15328, Alexandria , VA 22309 

(703) 360-7600 

Inquiry 705. 

ASAP! 
Automated scheduler, integrates worker availability with 
schedule requirements. Enter hours of operation, workers' 
stats .. ASAP! does the rest . Options include status and skill 
level checking, unlimited no. of depts., 65 "MJrkers per dept., 
flexible displays, menu-driven interface. Ideal for restaurants, 
retailers, etc. Will virtually pay for itself. Only S200.00! ( + S3.00 
S&H). Manual included. 

INflux Technologles 
PO Box 3318, Carbondale, IL 62902·3318 

618-549·3018 

Inquiry 706. 
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SOFTWARE/BUSINESS 

DATA ENTRY 
KeyEntry Il l*, a complete Data Entry System that provides 
all the capabilities for designing data entry appl ications, con­
trolling data flow, & monitoring/reporting operator activi ty & 
performance. Supports LAN and stand-alone environments. 
Evaluation copy {all programs & documentation) available. 
Call today for information! 

Southern Computer Systems, Inc. 
2732 Seventh Avenue South 

Birmingham, AL 35233 
(800) 533·6879/(205) 251·2985 

Inquiry 707. 

SOFTWARE/ENGINEERING 

COORDINATED MULTI AXIS$ 

MOTION CONTROL 199 
• Indexer LPT"' software converts ordinary printer port into 
a multi axis step motor indexer. 
• Easily used from any language: BA.SIC, C. Pascal, spread­
sheet or database macros, even DOS batch files! 
• Full functions for up to six axes, n<M includes line drawing. 
• Wtry FIGHT with AS·232 and PAY for expensive hardware? 
Inquire about Indexer LPT today!!! 

Ablllty Systems Corp. 
1422 Arnold Ave., Roslyn, PA 19001 (215) 657-4338 

Inquiry 708. 

Boolean Logic Simulator 
• LOGICSIM-a designer's assistant 

: ~:;hrc~~~~~~~~ru:S~:g;ms visible 
• Single, multi ple. simple & complex devices 

: ~~"ig~ ~~~~~~ ~i:e:~ c~~:s EGA, VGA 
• $89.95 includes 1 yr upgrade suppon 
• $15.00 demo 
• VISA, PO, MO, CHK 

ARCTOS SYSTEMS CORP. 
20 Sandwell Cr., Kanata, Ontario, Canada K2K 1V3 

(613) 592-0947 

Inquiry 709. 

Affordable Engineering Software 
FREE APPLICATION GUIDE & CATALOG 

Circuit Analysis • Root Locus • Thermal Analysis • Plot· 
ter Drivers • Engineering Graphics • Signal Processing 
• Active/Passive Fitter Design • Transfer Function/FFT 
Analysis • Logic Simulation • Microstrip Design • PC/MS· 
DOS • Macintosh • VISA/MC 

BV Engineering Professional Software 
2023 Chicago Ave., Suite B·13, Riverside, CA 92507 

(714) 781-0252 

Inquiry 710. 

The new approach to logistics 
TAYLOR, THE DYNAMIC ANALYST 

Taylor rs the fully menu-dnven factory simulation package that 
combines ease of use with great flexibility. Taylor offers interac· 
nve graphical modeling. llU'TlefOUS modelling options. a:Jlmation, in­
depU'I result analysis and the Taylor Language Interlace (TU}. Ver­
sion 4.0 of the easiest·t~use prolessional simUatiorl package on the 
market is available t'rf1N. 

F&H, Logistics • nd Autom• t lon av 
SpoorlH n 424, 5038 CG Tllburg, 
The Netherland• 
Phone: +3113366344 Fax: +3113427516 

Inquiry 711 . 

Analog Circuit Slmulatlon 
• Schematic Entry lntusolt has a complete PC 

• SPICE Simulator 

• Model Libraries 

• Monte Carlo Analysis 

• Parameter Sweeps 

• Plotting/Graphics Output 

Intusoft 
The leader in low cost, full 
featured CAE software 

Inqui ry 712. 

based system inciuding every. 
thing from schematic entry 
tlYough SPICE simwmon using 
extended memory to com­
prehensive interactive post pro. 
cesslng. Starting at S95 fo< 
lsSpice, the compte<e system 
sells fo< just S790. 

P.O. Box 6607, Sal Pedro, CA 90734 
(213) 833-0710 FAX (213)83t-3956 
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SOFTWARE/ENGINEERING 

4·BAR SYNTHESIS IN A PC 
Lear_ilnks is a powerful 4-bar design package with 
3 and 4 design position options and many optimization 
and analysis tools including fu ll animation. It runs on 
any IBM PC/XT, AT, PS/2, or compatibles w~h 256K and 
graphics display. 

Full package: $475.00, Interactive Demo: $25.00 

Lear Com Company 
2440 Kipling St., Ste. 206, Lakewood, CO 80215 

(303) 232·2226 FAX (303) 232-8721 

Inquiry 713. 

Person al Softwar e for 
" What If " Engine ering 

Cedar fuses mathematics and Intelligent geometric model· 
ing and works with geometrics the same way a spreadsheet 
works with numbers. Now you can have the power of a smart 
drawing system integrated with a scientific calculator and for· 
mula solver within one easy-to-use software package. Re· 
quires Microsoft Windows. $895 

MCAE Technologles Inc. 
Tel: 408·748·0334 Fax: 408·748·1915 

Inquiry 714. 

MICROSTRESS CORP. 
NEW MICROSAFE 2-D/3-D Rel. 1 Slructural Analysis Program. 
Finite Element Analysis for IBM PCs and compatibles. 
Number of nodes, elements and conditions limited by disk 
space and model bandwidth (11000 d.o.f.) Color graphics sup­
port on various display cards (EGA, VGA, VEGA and Her­
cules} $250. SAFECAO (bi-directional AUTOCAO Interface} 
$95. GRAFPLUS $55. Plus S/H. 

Accept Visa/MasterCard. Send for brochure. 
P.O. Box 3194, Bellevue, WA g5oog 

Tef./Fax (206) 643·9941 

Inquiry 715. 

MIDNIGHT ENGINEERING"' 
A new publication for entrepreneurial hardware and software 
engineers that will encourage and challenge you to personalty 
develop and market you r own products. 

• PRACTICAL ARTICLES 
• INSIGHTFUL INTERVIEWS 
• DETAILED PRODUCT REVIEWS 

call or write for a FREE copy of the premiere issue of Mid· 
night Engineering. 

Midnight Engineering 
H1 E. Drake Rd., Suite 7041, Fon Collins, CO 80525 

303·491·9092 

Inquiry 716. 

SIMULATION WITH GPSS/PC"' 
GPSS/PC~ is an MS-DOS compatible version of the 
popular mainframe simulat ion language G PSS. 
Graphics, animation and an extremely interactive en· 
vironment allow a totally new view of your models. If 
you are contemplating the creation or modification of 
a complex system you need GPSS/PC to help you 
predict its behavior. Call now. 

MINUTEMAN Software 
P.O. Box 171/Y, Stow, Massachusetts, U.S.A. 

(508) 897·5662 ext. 540 (800) 223·1430 ext. 540 

Inquiry 717. 

Circuit Analysis - SPICE 
Non-linear DC & Transient; Linear f'.C. 

*Version 3B1 with BSIM, GaAs, JFET, 
MOSFET, BJT, diode, etc. models, screen 
graphics, improved speed and convergence. 

•PC Version 2G6 available at $95. 
Call, write, or check inquiry # for more info. 

Northern Valley Software 
28327 Rothrock Or., Rancho Palos Verdes, CA 90274 

(213) 541-3677 

Inquiry 718. 

SOFTWARE/ENGINEERING 

FREE ENGINEERING MAGAZINE 
Personal Engineering is a monthly magazine sent 
free of charge (USA only) to scientists/engineers 
who use PCs for technical applications. Topics 
each month include Inst rumentation • Data 
Acq/Control • Design Automation. To receive a 
free sample issue and qualification form either cir· 
cle below or send request on letterhead to: 

Personal Engineering Communications 
Box 300, B rook line, MA 02146 

Inquiry 71 9. 

SAUNA: 
30 Thermal Analysis Made Easy/ 

• All heat transfer modes: convection, radiation, 
conduction. • Interactive menu-driven • Powerful 
edit features • Easy to learn and use • Models: 
enclosures, heat sinks, circuit boards, plates • In· 
tegrated color graphics • 3D thermal analysis 
•Thermal parameters library• IBM PC & Macintosh II. 

Tatum Labs Inc. 
3917 Research Park Dr. B-1 , Ann Arbor, Ml 48108 

313·663·8810 

Inquiry 720. 

SOFTWARE/FORTRAN 

FORTRAN for M~clntosh 
Language Systems FORTRAN 2.0 is a full-featured, op­
timizing compiler integrated in MPW. Full ANSI FOR­
TRAN 77 plus VAX-compatible extensions including 
COMPLEX"16 and NAMELIST. ArratS greater than 32K. 
68000120/30 and 68881/2 object code. Fast execution, 
high accuracy. Any Macintosh with 1·2 megabytes, HD 
required . 

Language Systems Corp. 
441 Carlisle Drive, Herndon, VA 22070 

(703) 478-0181 

Inquiry 721 . 

SOFTWARE/GEOLOGICAL 

GEOLOGICAL CATALOG 
Geological software for Jog plotting, gridding/con· 
touring, hydrology, digitizing, 3-D solid modelling, 
synthetic seismogram, fracture analysis, image pro­
cessing, scout ticket manager, over 50 programs 
in catalog. Macintosh too! Please call , or write, for 
Free Catalog! 

RockWare, Inc. 
4251 Kipling St. , Suite 595, Wheat Ridge, CO 80033 USA 

(303) 423-5645 Fax (303) 423-6171 

Inquiry 722. 

SOFTWARE/GRAPHICS 

SEGS 2.1 
Scientific E ngineering Graphics System 

• Logarithmic , Time/ D ate & Linear Axes. 
• Easy Curve Fitting and D ata S m oothing. 
• 1-2-3 Inte rface & Numeric S preadsheet. 
• Sup ports all V ideo & D evice Standards. 
• 10 C urves w ith u p to 16 ,0 0 0 p o in ts each . 

Advanced Micro Solutlons 
3817 Wind011er D' 405·340·0697 
Edmond, OK 73013 800.284·3381 

CAD/CAM Developers! 
You save hundreds of hours of programming and debugging 
time (and the thousands of dollars this time costs!) when you 
use the CAO/CAM math and OXF routines in the 

QuickGeometry Library 
Alt the routines ~u need for any type of CAO/CAM/CAE pro­
gram! 250 ready.to-use routines that construct, intersect and 
offset lines, arcs, circles, ellipses and eyen splines! 

51 99 Includes C source code and te lephone support. 

Cell (617) 628·5217 today for Information or to orderl 
Building Block Software, P.O. Box 1373, Somerville, MA 02144 

Inquiry 723. 
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SOFTWARE/GRAPHICS 

FRACTAL GRAFICS 
is a radical new kind of drawing program. Create 
beautiful, richly complex images with ease: plants 
and nature, dazzling graphics designs, wild letter­
ing, scientific models, and BEYOND ... ! Extensive 
Guidebook and on-l ine tutorial included. For IBM­
PC with CGAJEGAJVGA, mouse optional. 

Only $79, FREE brochure! 

Cedar Software 
R1 Box 924, Hardwick, VT 05843 

(802) 472-5503 

Inquiry 724. 

The Ultlmate CAD/CAM Engine 
TurboGeometry L ibrary 3.0. The most complete tool box of 
20 & 30 routines available today! Over 300 routines. Sur­
facing , Solids, Hidden line, Volumes, Areas, Transforms. 
Perspectives, Decamp, Clipping, Tangents & more. 30 day 
guar., S199.95 w/source S&H Incl. Foreign $225.00. MS/PC 
DOS 2.0+ . Turbo Pascal. Turbo C, MSC, MIX C, Zortec C++ . 
VISA/MC, PO, Chk, USA funds only. 

Disk Software, Inc. 
2116 E. Arapaho Rd., #487, Richardson, TX 75081 

(214) 423-7288, (800) 635-7760, FAX (214) 423·7288 

Inquiry 725. 

RAINDROP™ 
FAST, compact P~Scrn Utility for end users AND 
developers. Hardcopy as fast as 10 secs. Average binar; 
size - 6 kbyte. 12 video graphic standards. Scale, rotate, 
colorize and more. 'CALL' from user-written programs. 
Complete 9- & 24-pin dot-matrix, inkjet, and laserjet 
library S39.95+S3 s/h. 

ECLECTIC SYSTEMS 
8106 St. David Ct. , Springfield, VA 22153 

(703) 440-0064 

Inquiry 726. 

PEN PLOTTER EMULATOR 
FPLOT turns your dot matrix or laser printer into 
an HP pen plotter. Fast hi-res output. No jagged 
lines. Vary line width, color. Works with Autocad, 
Drafix. etc. Supports NEC P5/P6, IBM Proprinter, 
Epson LQ/FX, Toshiba, HP Laserjet, Okidata 
29x/39x, Hercules/CGAJEGAJVGA. $64 check/m.o./ 
VISA/MC 

Fplot Corporation 
24-16 Steinway St., Suite 605, Astoria, NY 11103 

718· 545-3505 

Inquiry 727. 

DoDOT for Microsoft Windows 
Wi1h OoDOT, you can: 
• Capture screens, windows. dialog boxes, and pull-dONn 

menus. 
• Convert between various file formats: 

TIFF, Postscript , PCX, IMG, GIF, MAC, PIC, PCL, MSP, 
Cllpboard, Bltmapr and more. 

• View and edit Image with full color support. 
• Print images to wide range of printers: 

LaserJet. Postscript, and more. 
With each purchase, you receive free upgrade and support. Only 
$129 + SS SIH! 

Halc'/on Software 10297 cold Harbor Ave. 
Cupenin , CA 95014 tel: (408) 257-0812 fax: (408) 257-2012 

Inquiry 728. 

POPULAR HGRAPH 
SCIENTIFIC 20 & 30 graphic routines for IBM PC, v,.;x., 
SUN and Macintosh. Powerful, easy to use. Multiple 
fonts, device and machine independent. Uses max 
resolution. Links with FORTRAN, Pascal, C, Modula-2 
and QuickBasic. $119.00 

Custom software development. 
UGraph-the graphics editor available now! 

Heartland Software, Inc. 
234 S. Franklin, Ames, IA 50010 

(515) 292-8216 

Inquiry 729. 

SOFTWARE/GRAPHICS 

GRAPHICS PRINTER SUPPORT 
/SJ tAST! Use the PrtSc key lo make quality scaled B&W 
or color reproductions of your display on any dot matrix, 
inkjet, or laser printer Qncl. Postscript) in up to 64 shades 
of gray or 256 colors. GRAFPLUS supports all versions 
of DOS with IBM (incl. EGA, VGA, Super VGA), Her­
cules, or compatible graphics boards. Linkable/OEM 
versions available. $49.95 

Jewell Technologles, Inc. 
4740 - 44th Ave. SN, Seattle, WA 98116 

(800) 359-9000 x527 (206) 937-1081 

Inquiry 730. 

FORTRAN PROGRAMMER? 
Noo you can call 2-0 and 3--0 graphics rou tines within your 
FORTRAN program. 

GAAFMATIC: screen routines S135. 
PLOTMATIC: plotter driver 135. 
PA INTMATIC: printer driver 135. 

For the IBM PC, XT, AT & compatibles. We support a 
variety of compilers. graphics bds., plotters and printers. 

MICROCOMPATIBLES 
301 Prelude Or., Dept. 8, Silver Spring, MO 20901 USA 

(301) 593-0683 

Inquiry 731 . 

VGA ColorWorks"' V2.2 
The most advanced image creation and manipulation package 

&;'1~=e!',=c~rr::'1e~x~~i= 
able on-the-fly). comple!e set of geometrics and patterns. §pecial 
effects include tint, shade, blend, mask, lountains, cut/paste, hard-

~~ ~°'fomm:~~:1;ar· ~~ri~~~~~~J$!~i:~~i 
son L.Q'FX. Producing up to 64 grey levels or 4096 cok>rs. $59. Call 
for our tree fully operational demo. 

SPG Inc. 
PO Box 171008 - Hialeah, FL 33017 

(305) 362-6602 

Inquiry 732. 

PC SOFTWARE FOR WORK OR PLAY 
$3.00 I DISK 

Written by some of the best programmers in the world and 
delivered to you. From DOS enhancement utilities to adult 
only, desk top publishing, business/investment, database, 
word processlng, games, etc .. etc., etc. Our FREE CATALOG 
contains hundreds of the best software programs on the market. 
Your complete satisfaciion is guaranteed when ordering from: 

SILICON VALLEY FREEWARE 
P.O. Box 70397, Sunnyvale, CA 94086 

(415) 965-9700 

Inquiry 733. 

GRAPHICS LIBRARIES for 
C, FORTRAN, PASCAL & QulckBASIC 

• Supports VIDEO, PRINTERS & PLOTTERS. 
• Linear, log, polar, smith, bar & pie charts. 
• Scalable fonts, line types, markers. 
• Multiple plots on a page. 
• Over 100 routines with full source code. 
• 240 page manual. No royalties. 

$295.00 (713) 491-2088 
Sutrasoft 

10506 Permian Dr. • Sugar Land, TX 77478 

Inquiry 734. 

SOFTWARE/INVESTMENT 

Compare 1,500 "Equity" and/or "Fixed Income" Mutual 
Funds on IBM or compatible PC. Simple menu commands 
search and sort 25 info fields. Contains 10 years' activity, up­
dated monthly/quarterly. Data transports to Lotus 1-2-3. 

One year quarter1y subscri)Xioo to either "Equity" or "Fixed 
Income" Funds diskettes only 5199; both for $299 plus S3 
H&P per diskette. Single diskette @ $69.95 plus S3 H&P. 
Call 1-800-5=5 to order or for Free Brochure, or write to: 

Business Week Diskettes 
Dept. BY190, P.O. 1597, Fort Lee, N.J. 07024 

Inquiry 735. 

I • • 

SOFTWAR8LANGUAGES 

DRUMA FORTH·83 
B,.•k the 84K b1rrler without apeed/ap1ce penalty. 
Powerful, 1ttr1ctlvely priced. '83 Stlndud. 

• 1Mb+ automated memory management 
• Full OS interface, extensive utilities 
• On-line documentation, A.SC!llblock files 
• Other products: windows, modules, profiler 
• IBM PctX:rlAT & all compatibles 

FREE leam/utlllty disks offered: INQUIRE 

DRUMA INC. 
6448 Hwy. 290 East E103, Austin, TX 78723 

Orders: 512·323-0403 BBoard: 512·323·2402 

Inquiry 736. 

SOFTWARE/LOTTO 

PC·LOTTO 2.81 540 us 545 CAN 
LottoProcessing program for IBM compatibles. 10 
LOTm databases included with all numbers since 
day one. Shareware available from most outlets and 
PC·Clubs. 

PC·LOTTOprlnt ver 1.1 S45US $50CAN 
20 LOTm BET SLIPS filled out in 10 min. (100-240 
tickets!) Send S10 + 5 slips for DEMO 

LOTTOWARE - 870 Gladiola Ave. Victoria B.C. 
CANADA V8Z 2T6 (604) 479-8536 Visa/MC 24HR 

Inquiry 737. 

SOFTWARE/MA TH EMA TICS 

Leo Tames TeX 
The Leo editor reads and writes TeX files. 
Displays, adjusts matrices, roots, symbols etc. 
as you edit. Fast math typing. Draft printer, font 
editor. For AMSTeX or LATeX. $150. Requires 
PC, 512K, graphics. MCNISA, check, or PO. 

ABK Software 
4495 Ottawa Pl. , Boulder, CO 80303 

(303) 494-4872 

Inquiry 738. 

MATH EDITING FOR THE PC 

x' = E"' [x"' (")) + { I j Fds) 
f lc •O k k 'J atfJX 

• MathEdit canstructs math equations to be inserted into 
WOrdPerlect, Word, WordStar; and others. 

• WYSIWYG interface-no codes need to be learned. 

• MathEdit-$199 

K-TALK 
COMMUNICATIONS 

Inquiry 739. 

30 Wast First Nenue, Suite 100 
Columbus, Ohio 43201 
(614) 294-3535 

MATHEMATICIANS-ENGINEERS 
Have you ever seen functions of a complex 
variable? Would you like to really understand 
differential operators like div, grad and curl? 
How about a peek into the fourth dimension? 
Call or write for information on our latest PC 
and Macintosh software. 

Lascaux Graphics 
3220 Steuben Ave., Bronx, NY 10467 

(212) 654-7429 

Inquiry 740. 

SOFTWARE/MEDICAL 

Medical Systems with ECS 
PPM offers a complete line of medical sottvme ranging from simple 
insurance Claims processing IO comprehensive AIR management. 
PC CL.AIM PLUs-daims processing with ECS IO CHM 100 major 
insurance carrief's.-31'.ay money4)acX guarantee 
THRESHOLD-complete AIR. patient bilfing. comprehensiYe practice 
management statistics 
CLAIM NET-NaOOnw;de electronic claims clearinghouse transmits 
claims to over 100 inSlJrance carriers 
Sottwara prices swt at $459DO. Dealer inquiries "'*<>me. 

Physicians Practice Management 
350 E. New York, Indianapolis, IN 46204 

800·428-3515 317-634-8080 

Inquiry 741. 
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SOFTWARE/PACKAGING 

HARD TO FIND COMPUTER SUPPLIES FOR 
SOFTWARE DEVELOPERS & POWER USERS 
Clclh bi..iei. & slipcases like IBM's. Vinyl binders, boxes, and 
foldefs in many sizes. Disk pages, e~. & labe~. l.a.v quantity 
imprinting. Bulk disks. Everything )00 need Jo bring ioor soltwara to 
market. Disk and binder mailers. Much more! l.a.v Prices! Fast ser­
vice. Call Of wri1e for a FREE CATALOG. 

Anthropomorphic Systems, Limited 
376-B E. Saint Charles Ad ., Lombard, IL 60148 

1·800-DEAL-NOW 708-629·5160 

Inquiry 742. 

SOFTWARE/SCANNERS 

Optlcal Character Recognition 
Stop retyping: PC-OCR" software will convert typed or 
printed pages into editable text files for your word pro­
cessor. WO<ks with HP Seen.Jet. Panasonic and most cxher 
scanners. Supplied with 18 popular fonts. User trainable: 
you can teach PC-OCR" to read virtually any typestyle, 
incl. foreign fonts. Proportional text. matrix printer output 
Xerox copies OK. $385. CheckNl&<l/MC/AmExplCOD 

Essex Publlshlng Co. 
P.O. Box 391 , Cedar Grove, NJ 07009 

(201) 783-6940 

Inquiry 743. 

INCREDIBLE OCR 
A 1oca1 soMion to an your OCR needs. Recognizes many common 
text typefaces. and can quickly learn most others. Supports all the 
major word processors. Faster and more accurate than systems 
oosting twice as much. Amazingly it v.oOOi with vinualty ewry brand 
ot hand-held scanner, most lull·page scanners, and all PC/lax 
boards. More than 15,000 satisfied users. 

All for only $184.00 including shipping• 
•JnternationaJ include $25 for airmail shipping 

Check. money 0tder, VISA, MC, and COD accepted. 

PAI OCR 
611 Tucker Street, Raleigh, NC 27603 

800-762-5542~ FAX: 919·828·5196 

Inquiry 744. 

SOFTWARE/SCIENTIFIC 

Chaos/Nonllnear Dynamics 
DYNAMICAL SOFTWARE I and 11 $250 I $350 
Ordinary and Delay Differential Equation Sol...ers • Biturca· 
tion Diagrams • Basin Boundaries • 2· and 3-0 Plotting 
• Poincare Sections • Return Maps • Spectral Analysis, 

Fractal Dimensions, Lyapunov Exponents 

CHAOS IN THE CLASSROOM lnstnJctlon1l Progrom1 

Maps and Bifurcations $49.95 Frac1als and Julia Sets $59.95 

DYNAMICAL SYSTEMS, INC. 
P.O. Box 35241 , Tucson, AZ 85740, (602) 292-1962 

Inquiry 745. 

free catalog! 
800-942-MATH 
MicroMath Scientific Software 

Inquiry 746. 

SOFTWARE/SORT 

OPT-TECH SORT/MERGE 
Extremely last Sort/Merge/Select u tility. Run as an MS· 
DOS command or CALL as a subroutine. Suppons most 
languages and file types includ ing Btrieve and dBASE. 
Unlimited file sizes, multiple keys and much more! MS· 
OOS $149. OS/2, XENIX. UNIX $249. 

(702) 588-3737 
Opt-Tech Data Processing 
P.O. Box 678 - Zephyr Cove, NV 89448 

Inquiry 747. 
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· SOFTWARE/TOOLS 

l.A.B., Industrial Applications Builder 
Tums PC Into DAC system 

Powerful SW tool kit helps you build IBM PC-based 
data acquisition and control systems for process 
and machine applicalions. Flexible, debugged and 
reliable. Low cost. Available in source code. No 
royalties. Request free catalog. 

EXOR R&D 
P.O. BOX 548, West Chester, OH 45069, USA 

Fax: 513-m·4817 Phone: 513-m-0570 

Inquiry 748. 

SOFTWARE/UTILITIES 

DUI (DOS User Interface) 
DUI ptrlorms many ol tne most lreauentty used oos comma.nos wllhOUt the cumber· 
some command Mnt entrie'S associated with OOS. OU1 enNncts the capallilitiu ol 
DOS b'j addino ~ fu tures not ICM.md In ttie 005 environmenl. 
OUl boasts Ult 'EASIEST TO LEARN AND USE ' um inltrlm .. Main commamb m 
conswittyvisiblelll!llCtiv.ltedtl'/smolekeystlokes{the FASTEST 11su in11rfac1). or 
b'f poin1 and snoo1 menu selection. 
llli:IUCled ls a •5+ l)i9e manual ll'lat C!etiils ucn command Vlei exuWns tne cotnDlo· 
ltiesolpiths, wiklearOS, MHI DOSsib!ettrotconditions. 
R!Quirements; IBMJcompa!ible, DOS 2.1/higher, 256 Kb)'tes memory. 
S2•.95 + $3.00 S&H, CA Resl4ents aOd 6.5% State Sales Tu 

Dlmestore Software 
22731 Via Tercero. Mission Viejo, CA 92691 

(714) 454-1550 

Inquiry 749. 

EZ-COPV PLUS™ 
The Ultimate Disk<ne Duplicator for the PC )OU already """' Tli lS IS SOFT­
WARE ONLY - new hardware usually not required! Great lof publisheis. 
dMlope/;. MIS d•edors. ~· 2JI+ fasler lherl DOS. Re>! diskette ooce. lherl. 
quickly & accurately mass duplicate 5.25" & 3.5" disks on )'t!Ur own 
PCIXTIAT/etc. Formais, copies, wrffies. optionally serialiles & prints labels. 
in 1 smooth operation. Save images 10 HO, more. 
Replaces dedicated l1aldware v.ort11 st000s-Only $129+ S&H.© 
EZX Publ., Box 58177-80690, Webster, TX 77598 

Orde" (VIMC/AX) & Brochures: 1-800 • US E/>Sf X 
INFO: 7131260-9900; BBS: 280-8180: FAX: 7131280-0525 

Inquiry 750. 

SOFTWARE/VOICE 

MULTI-VOICE® TOOLS 
Multi.\t>ice Tools is a complete development Toolkit for Pascal 
or "C" to access all the features of the 'NUSON or DIALOGIC 
Speech Boards. It is also a high level library of procedures 
to build MULT~LINE VOICE RESPONSE systems in minutes. 
A powerful TELEPHONE ANSWERING program is given as 
an exam pie with source code. 
DIALOG IC. RHETOREX, VBX $599, WATSON S99, Visa/MC 

ITI Loglclel 
1705 St. Joseph E, Sutte 4, Montreal, PO, Can. H2J 1N1 

(514) 861-5988 
We can also write vour Voice Response application prtv1rams. 

Inquiry 751 . 

SPANISH EDUCATIONAl S/W 

SPANISH EDUCATIONAL SOFT 
Fa teacher.;, studen1s and parents. Dewloped 17/ leache<s and 
programmers with years d experience in educational software. 

ARA/IO.J ESCAl10R CRE.IJl\-o (2 \bl) $17996 
C>EM:llop ;,our ideas inio a meaningful composition. All efficient 
mt for ai1ical thinking, pe;rad with an "'1S'f{O<JSe word processor 
in Spanish. 

ARAhOU l..ANGUtGE COl.l.ECl10N (2 \bl) $44.95 
ARAhOU MATH OOUECTION (3 \bl) $6495 
ARANOU WJ"H & PHYSICS SIMULATION COL (5 \ti!) $219.95 

30-Day Money.Back Guarantee. Please call tor info/order. 
AAANDU SO" Tel: (305) 591-3239 
7224 NW 31 St., Miami, FL 33122 Fax: (305) 591·1940 
800-627-3764 (305) 591·3105 

Inquiry 752. 

SPEECH SYNTHESIS 

SPEECH SYNTHESIS CHIP 
Want the most advanced phoneme synthesis chip 
available? One flexible enough to generate speech, 
music and sound effects . .. yet low cost and remarkably 
easy to use? The ARTIC-263 is all of this and more ... a 
versatile, high-qual ity, phoneme-based, speech syn­
thesizer circuit contained in a single, monolithic., 24-pin, 
CMOS integrated circuit. 

Artie Technologies 
55 Park Street, Troy, Michigan 48083 

Phone: (313) 588-7370 FAX: (313) 588-2650 

Inquiry 753. 

STATISTICS 

JUST RELEASED STATISTIX 3.1 
PC Magazine Editor's Choice! 

You can rely on STATISTtX to get your work cone EASILY an<I QUICKLY. 
Menu-driven. Powerful yet compact. STATISTIX offers basic and advanced 
smisticswith an easy·lO·lollowmanuallull of examples. 

" Technical supporr was excelfent .. . 
PC Magazine. 

Gel the qua lity you want at a price you can afford. U.S. & overseas price: 
$199. Money-back-guarantee. 

Tel: 612-631-2852 Fax: 612-636-3070 
Analytical Software, POBox130204,S1. Pau1.MNss113 

Inquiry 754. 

The BASS System™ 
Why use up 8 meg and 640K just to run a data 
step on you~ PC? Now you can run your data step 
code and statistical procs with a system that takes 
only 1 meg and 400K (and costs only $399)! Free 
information: · 

BASS Institute, Inc. 
P.O. Box 349, Chapel Hill, NC 27514 

(919) 933-7096 or BB: (919) 968-6755 (N ,8, 1) 

Inquiry 755. 

SOLO 3.0 from BMDP 
Popular statistics and excellent graphics for the PC. 
Quick and easy to use. For business professionals, 
researchers, or students. From the leader in statistical 
software for over 25 years. Top-notch support. 
Satisfaction guaranteed! $1 99 complete with 
graphics. Call today. VISA or MC. 

BMDP Statlstlcal Software, Inc. 
1440 Sepulveda Blvd ., Suite 316, Los Angeles, CA 90025 

(213) 479-7799 

Inquiry 756. 

Cover all the bases of design .. . 
with Methodologist's Toolchest~ a comprehensive package 
of five programs to aid in research design and analysis. 
Specifically, these programs offer assistance in sampling, 
data collection procedures, statistical analyses. experimental 
design, and measurement and scaling. $499.95 + slh. VISA, 
MC, AM EX, PO, Checks accepted. 

The Idea Works, Inc. 
100 West Briarwood, Columbia, MO 65203 

1·800·537-4866 FAX 314-445-4589 
Outside USA 314-445-4554 

Inquiry 757. 

Know where you're going? 
You will -by using Statistical Navigator:O: an expert 
system that helps you select the best statistic for a prob­
lem. Statistical Navigator suggests appropriate 
analyses and explains how each tits your needs. Ver· 
sion 1. 1-$99.95 + s/h. VISA, MC, AMEX. PO, Checks 
accepted. 

The Idea Works, Inc. 
100 West Briarwood, Columbia. MO 65203 

1-800-537-4866 FAX 314-445-4589 
Outside USA 314-445-4554 

Inquiry 758. 

NCSS 5.x Series - $125 
Easy-to-use menus & spread sheet. Multiple regression. 
T-tests . ANOVA (up to 10 factors, rep. measures, 
covariance). Forecasting . Factor , cluster, & d iscrimi­
nant analysis . Nonparametrics. Cross Tabulation . 
Graphics: histograms, box, scatter, etc. Reads 
ASCII/Lotus. Many new add-on modules. 

NCSS 
865 East 400 North, Kaysville, UT 84037 

Phone: 801-546·0445 Fax: 801-546-3907 

Inquiry 759. 
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SYSTEM SOFTWARE · 

PC Compatible Fiie System 
All 'C', very portable, rommable. Add floppy & win· 
chester support to embedded systems, or transfer 
data to-from pc floppies or partitions from your OS. 
Full , high quality implementation. 

High quality CD-ROM interface software available 
too. 

etc bin systems 
20 Higley St. , Groton, MA 01450 

(508) 448·9340 

Inquiry 760. 

UN INTERRUPT ABLE POWER 

HOW TO PROTECT YOUR COMPUTER 
And Make It Last Longer 

FREE money-saving literature. What you need to know about 
UPS-uninterruptible power supply. How 10 gel comptele protec· 
tion from power line problems. 350VA through 15KVA models from 
the world's largest manufacturer of single-phase UPS. 

Best Power Technology, Inc. 
P.O. Box 280, Necedah, WI 54646 

(608) 565-7200 ext. 3855 
TOLL FREE (800) 356-5794 ext. 3855 

See oor Ad on pags 358. 

Inquiry 761 . 

UTILITIES 

COPY AT TO PC-BRIDGE-IT 3.5 
"CPYAT2PC" RELIABLY writes 360KB noppies on 1.2 MB drives, saving 
a slol lor a second haid alSlc " 1ape back-0p. On~ S79.00 + S/H 
"BRIDGE<T 3.5" is a OEVICE DRIVER supporting 3Yz ' 120KB/1.44MB 
drives !or PctY:T/AT withoul upgrad'ing DOS/BIOS. On~ 539.00 + S/H 
BRIDGE<T 3.5 BUNDLED WITH INTERNAL 1.44MB DRIVE AT 
$129.00 + SIH VISA/MC/COO UPS BIA 

MICROBRIDGE COMPUTERS 
655 Sky Way Suite 220, San Carlos, CA 94070 
1·415·593·8777(CA) 1·415·593·7675 (FAX) 
1·514·845·0818 (CANADA) Hl00·523·8777 

0908·260·1 88 fUKI 

Inquiry 762. 

UNIX under DOS !I! 
Get the Feel & Power of UNIX 

Include awk. cb, cp, ditf, ed. find , grep, ls, make, more, mv, 
rm, sed, sort & 17 others. All V.3 and BSD 4.3 options 
included . Thorough documentalion. 

THE BERKELEY UTILITIES $125 order now 800-542-0938 
price EFFECTIVE JULY 15 $200 

OPE Network 
POWER TOOLS FOR POWER USERS 

215 Berkeley Pl. (B·2), Brooklyn, NY 11217 

Inquiry 763. 

Recover deleted files fast ! 
Disk Explorer now includes automatic file recovery. You 
type in the deleted file's name. Disk Explorer finds and 
restores ~. Disk Explorer also shows what's really on disk; 
view. change or create formals, change a file's status, 
change data in any seclor. MS·DOS 575 U.S. Check/ 
Credit card welcome. 

QUAID SOFTWARE LIMITED 
45 Charles St. E. 3rd Fl. 

Toronto, Ontario, Canada M4Y 1S2 
(416) 961·8243 

COPYWRITE 
CopyWrite 
Removes 
Copy Protection 

~~n'::~[; i;skettes, US $75 
codewheels. 
1 OOO's of products copied. 

QUAID SOFTWARE LIMITED 
45 Charles St. E. 3rd Fl, Dept B. 
Toronto, Ontario , Canada M4Y 1 S2 
(416) 961 -8243 Fax (416) 961·6448 

· UTILITIES 

OSITOOLS - THE MISSING LINK 
Powertul OS/2 command line utilities: 

-Quick Change Directory 
- Text Search/Replace 
-File Locate/Movel'UpdatetOelete 
-Directory Delete/Rename/Son 
-Change Attributes/Oate & Tlme Stamp 
-System Information 
-More .. 
A muSI for OS/2 users. INTRODUCTORY OFFER• 

OS/2 S69. MS.DDS S39. VISA/MC/Check. JO.day money back. 
Frontline Software Group, Inc. 

f'O. Box 257, Bolivar, MO 65613 (417) 326·6771 

Inquiry 764. 

Why You Want BATCOM! 
BATCOM is a batch file compiler that transforms your 
.bat files to .exe files to make them faster. BATCOM ex· 
tends DOS with many neYI commands so you can read 
keyboard input, use subroutines, and much more. In 
addition, BATCOM protects your source code. No 
royalties! Only S59.95. Order today! 

Wentiam Software Company 
5 Burley St .. Wenham , MA 01984 

(508) 774-7036 

Inquiry 765. 

WORD PROCESSING 

We can read 130 languages 
from Armenian to Zulu 

Use SPOT OCR Sohware witt'I an image scanner and your 
PC to read 130 foreign languages, typed pages. typeset 
material , magazines and books Into standard text files. 
Flagstaff Engineering can provide any OCR solution. Call 
today to discuss your application! 

Flagstaff Engineering 
1120 Kaibab Lane, Flagstaff, A2. 86001 

(602) 719·3341 
Mast&l'C•r0-1/isa-Am.nc&n Express .t«epted 

Inquiry 766. 

FARSI I GREEK I ARABIC I RUSSIAN 
Hebrew, all European, Scandinavian, plus either Hindi, Pun· 
jabi , Bengali, Gujarati, Tamil, Thal , Korean, Viet , or IPA. Full· 
featured multi-language word processor supports on-screen 
foreign characters and NLQ printing with no hardware 
modifications. Includes Font Ed itor. S355 dot matrix; $150 
add'I for laser; $19 demo. S/H in U.S. incl 'd. Aeq. PC, 640K, 
graphics. 30-day Guarantee. MCNISA/AMEX 

GAMMA PRODUCTIONS, INC. 
710 Wilshire Blvd., Suite 609, Santa Monica, CA 90401 

2131394-8622 Tix : 5106008273 Gamma Pro SNM 

Inquiry 767. 

DuangJan 
Bilingual word processor for Engl ish and: Armenian, 
Bengali, Burmese, Euro/Latin/African, Greek, Gujarati , 
Hindi, Khmer, Lao, Punjabi, Russian, Sinhalese, Tamil, 
Te lugu, Thai, Ukranian, Viet, .. . Only S109+S5 s/h 
(foreign + S12 s/h). Font editor included. For any IBM 
compatibles with dot-matrix & LaserJet printer. Demo 
S9+S1 s/h . Visa/MC 

MegaChomp Company 
3438 Cottman Ave., Philadelphia, PA 19149-1606 

12151 331-2748 FAX: 12151 331-4188 

Inquiry 768. 

YOUR SALES MESSAGE 
about the special computer product or service 

that you provide belongs in print. 

THE BUYER'S MART 
can help you reach computer professionals and 

produce valuable inquiries for your company! 

Call Brian Higgins for more information 

603-924-3754 
Inquiry 769. 
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11/GH TECHRQ\.~~ 
LIQUIDATORS 

"'9f'l lMl\NlofY ~-·---f'I ~ C,.,.,...WI 0.ctnHlic-. lns. 

FINAL 
CLEARANCE! 

ZENITNn 
data systems l:;.;,I 

TurboSPORT 386 
Portable Laptop 

Computer 

0~;JaE~~J1.?,995 
m~=~ 

80386 32-Bit Microprocessor 
2MB RAM 
640 x 400 Pixel Resolution 
25 Line by 80 Characters 
RGB Video Supon-Color 
Serial Pon & Parallel Pon 
Battery & Adapter/Charger 
Real Time O ock & Calander 
MS-DOS 3.3 Operating System 
3.5'' 1.44 Floppy Disk Drive 
80387 Math Coprocessor Socket 
40MB, 28ms Internal Hard Drive 
Internal 2400 Baud Hayes Modem 
12/6MHz (Switchable) Zero wait 
state 
Operating Speed-Land Mark Test · 
16.9MHz 
"Page White" Flourescent Backlit LCD 
Screen 
1 Year Full Warranty from Zenith Data 
Systems Nationwide 

ORDER NOW & RECEIVE 
ANOVATEL 

Transportable Cellular Phone! 
(Phone Activation Required) 

•FREEi! A Retail Value ofS595.00 
•Subject to Certain Special Tcnlll & Cmditiom, Credit 

wonhiness of Customer 
•Jmtallatioo Not Included 

800-336-8011 
404-446-8541 

M-F: 10amto6pm 
SAT: 9amto6prn 

SUN: 12 pm to 5 pm 

6555 JIMMY CARTER BL VD. 
NORCROSS, GEORGIA 30071 

DEPT. BYTE 
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AutoCAD® Users 

YOU NEED THIS UTILITY!!! 
FastBreak '" 

FastBreak™ - Cookie-cut, hatch, 'break' and/or 'trim ' thousands of AutoCAD® 
entities: JDFACES, JDPOLYLINES, JDLINES, SOLIDS, TRACES, ARCS, CIRCLES, 
LINES, POLYLINES, exploded SURFACES, MESHES, and JD-CONSTR UC TION. .. 
and A LL within seconds in a single 'window' or 'crossing' point and pick 

YES! YES! YES! - JDFACES, SOLIDS, TRA CES, surfaces, splines, JD-meshes, and 
any 2D or JD-construction can be broken and/or trimmed using Fast Break"" !!.' 

AutoCAD® wi ll not 
break or trim 3DF ACES 
and other 30-construc-
tion . 

Fas lBrea k"" can do 
the job - quick ly. ac­
curately, and reliably in 
any UCS. The drawing 
shown is S!TE-3D.DWG 
with four enlarged inse rt 
clips added. All four in­
serts were made on a 386-
PC using Fast Break in 
Je .;;s 1ban two m jmpe5! !! 

C lipView' "' - is integrated imo FastBreak and performs Automcuic clipping or 
trimming of the above entities to create inserts. Options include : Box or Bubble 
bou ndaries, Inside or Outside (makes a hole) trim. and borders. 

FastBreak™ and ClipView'" are integrated into DOS executeable code. run 
interactively in AutoCAD she ll s from 256K. use fast block binary da tabase, vi rtual 
memory paging. user frie ndly AutoLI SP® interface. and pe rform FAST. FAST. FAST 
in any AutoCAD Rel. 9 through Rel 10-386. 

FastBrea k" .. and ClipV i ewT~ are licensed in a si ngle user package. Contact you r 
dealer o r buy direct (credit or money order. fo r U PS Next Day add S6. sh pg. fee) from: 

BZ Technical 
P.O.Box 10, Bothell,WA 98041 

Phone: 206/258-1568 or FAX: 206/487-1357 
Retail price: $399.95 D emo: $25.00 

'OT Copy protected. NOT Au toll SP® encrypted. FULL docume ntation. technical 
su pport. J.5" and 5.25" media. 

"Quality software deve/opmefll locared near the home of MICROSOFT® in Botheil's 
High Technology Corridor. " 
Au10CAO and AuloLISP •r• 1• gist1red trademark• ol Autodesk .Inc. F1118rulc and O ipVi•w "" trademanis of az Tecnnieal. 

dBASE Data Entry 

The Trans Term 5 is a work station data entry/display terminal for on · line 
shop floor data collection into PC/ AT based systems. The unit is one of a 
family of such terminals which feature LC displays for operator prompting and 
data entry via a membrane keyboard or an optional barcode wand (Code 39 ). 
A mult i·terminal poll ing controller (up to 250 stat ions) and a dBASE Ill + 
compatible software package are also available. System costs below 
$300.00 per stat ion Call for info. 

Opt1ons-backhghting for display. RS-422 110 . 20 Ma current loop 110 . 
dBASE 1s a reg istered trademark of Ashton -Tate. Inc. 

L[JillPUTl!r1i\J7'l5l!, INC . 
302 N. Winchester · Ol athe, KS 66062 • 913· 82 9-0600 ·Fax 913 -82 9· 081 O 
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VOICE MASTER KEY® SYSTEM II 
VOICE RECOGNITION & SPEECH RESPONSE 

FOR IBM PCtx:r/AT/386, PS/2, LAPTOPS, COMPATIBLES 

' y 
FOR PRODUCTIVITY. PRESENTATIONS. SOFTWARE DESIGN, 

ENTERTAINMENT, LANGUAGE TRAINING, EDUCATION. MORE .. 
SPEECH/SOUND RECORDING AND PLAYBACK. Desktop Audio sound editing 
allows you to create custom sound applications. Variable sample rate (to 20 KHz) and 
compression levels. A four-voice music synthesizer is included also! 

VOICE RECOGNITION TSR utility allows you to add voice command keyboard 
macros to your CAD, desktop publishing, word processing. spread sheet. or 
entertainment programs. Up to 64 voice commands in RAM at once--more from disk. 

HARDWARE SYSTEM contains built-in speaker with separate volume and tone 
controls, external speaker and headphone jacks. Enclosure made of sturdy vinyl.clad 
steel. Attaches to parallel printer port without affecting normal printer operation (U.S. 
Patent 4.812,847). Headset microphone, printer cable. 9 volt AC adapter (110 volt 
ULJCSA listed). and comprehensive user manual included. 

QUALITY THROUGHOUT. MADE IN USA. ONLY $21 9.95 

ORDER HOTLINE: (503) 342-127 1 Mon-Fri . 8 AM to 5 PM PST 
Visa/MasterCard, company checks. money orders. CODs (with prior approval) 
accepted. Personal checks subject to 3 week shipping delay. Specify computer type 
when ordering. Add SS shipping charge Jor delivery in USA and Canada. Foreign 
inquiries contact Covox for C&F/CIF quotes. OEM configurations available. 

:JO DAY MONEY BACK GUARANTEE IF NOT COMPLETELY SA TISFIEO. 

covox INC. TEL (503) 342-127 1 
675 Conger Street FAX (503) 342-1283 @ 

CALL OR WRITE FOR FREE PRODUCT CATALOG 

Eugene. Oregon 97402 BBS (503) 342-4 135 

<ID II" 

300-9600bps MODEM $299 
$95-2400bpS ALL PRODUCTS ... 30 DAY FREE TRIAL 

The SPEEDMODEM ™ is a knock out for value and performance. It 
features DYNAMIC IMPEDANCE STABILIZATION™, DIS™, {patent 
pending). DIS improves signal quality, assuring maximum speed and 
data integrity. DIS is renowned for superior performance where other 
modems fail. All products are internal IBM cards, made in USA, 5 year 
warranty. If you aren 't totally satisfied, return within thirty days for 
full refund! DISis/T 

• SPEEDMODEM300-9600-bps 
• SPEEDMODEM+ FAX-9600 
• FAX-9600 full featuredhighspeedfaxcard 
• 2400-4800-bpsMNP-SMODEM 
• 2400-bpsMODEMwithSENDONL YFAX 
• 2400-bpsMODEM 

with DIS 
$299 
$399 
$299 
$193 
$159 
$119 

• FREE$69 EASYCOMT.,SOFTW ARE with modem 

no DIS 

$169 

$95 

CompuCom 
Corporation 

March '89 p102 BYTE MAGAZINE* 
"Real deal ... worked fine ... quite a bargain'.' 

CALL 408 732-4500 800 228-6648 
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9-Track? 
Just call us. 

Think of us as your one-stop 9-Track 
shop. Whatever your PC and operat­

ing system, we've got you covered, 
even for Novell backup. Our 
software is powerful and easy to 
use; DEPOT 4.0 guides you 

', through all its commands right on 
I the screen. And to help you get 

the most from all our products, 

~ 
we offer the best customer 
support intheindustry. So ifyou 

need complete 9-Track solutions, 
there's only one thing to do: call us. 

We'll send you a free demo disk just 
for calling. 

* 

00: O/,JERLRND DRTR 
San Diego, CA 

* 1-800.729·8725 US & Can. • 1-619-571-5555 · FAX 1·619·571·0982 

Only your imagination 
limits how you benefit 

from PERCON® 
keyless data collection. 

Checking out books or checking in employees-input 
data quickly and accurately using bar codes or magnetic 

stripes. PERCO has proven bar code solutions for IBM®, 
DEC", and Apple Macintosh®. Call 1-800-8-PERCON. 

PERCON 
2190 W. 11th Avenue, Eugene. Oregon 97402-3503 

(503)344-11 89 FAX(503)344- 1399 
©1989 Percon. Jnc. PERCO~. IBM. DEC and Apple Macintosh are tradema rks. 
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AT Portable Computer 
Gas Plasma 286 r- -- -- ---- :; 

e.' . • i 
i : ~1';! 

• 286 12 MHz Clock Speed l 11 1· 
• 1 Meg RAM Memory . · "'l \ 
• 360K "'A" Dr1·ve · ,, , , , ~ .. . -~\ 

• 1.44 Meg "B" Drive /~··>>·::: ... ·: ·::.:_.:~J 1 \ €i \ 
• 20 Meg Hard Drive --' 
• 1:1 Interleave Controller $1695 
OR: 
386 SX Gas Plasma Portable 
Same as above except with 1.2 
meg floppy and 40 meg hard drive 

We Pay Cash 
For Your 

Harddrives! ! ! 

$2195 

Working Or Not!! 
H & W Micro Laboratories, Inc. 

528-C Forest Parkway 
Forest Park, Georgia 30050 

404-366-1600 

• Intel 80386-1 6 Mhz CPU 
• I MB RAM Expandable co 8 MB 
• 40 MB Seagate Hard Drive 
• VGA Color Monitor (3 1) and 16-bit Card 
• 1.2 MB. Floppy 
• I serial , I parallel, I game port 
• I 0 I Keyboard 
• mini Tower case with power supply 
• 2 Year Warranty 

Other systems with the same configura1ion: 
286- 12: SI .299 / 386-20: S I .799 / 386-25: S2 .299 i 3 6-33: $2.999 

All upgrade op1ions are avai lable 

SPECIAL SALE 
Mother Boards (Ok): 
286- 12 . . . $ 129 2400 Internal Modem ... S 79 
386- 16 SX . . $299 2400 External Modem .S 99 
386-20 DX $575 9600 FAX/Modem . . . . . . . . .$289 
386-25/32K cache . $950 16-Bit VGA Card 1024x768 .... $115 
386-33/32K cache . Sl.250 UO Card (25, lP, lG) ......... S 23 
486 . CALL Panasonic 11 80 printer . . .. $ 175 

Drives: 
ST 25 1-1 Hard Drive . S295 
ST225 . . . . 5 195 
1.2 Floppy . . . . . S 68 
1.44 Floppy S 72 

Panasonic 1124 Printer . . .5285 
MS-DOS 3.3 or 4 .01 .. S 65 
Case with power Supplies ..... . CALL 

Prices Subject to changes without notice 
Quantities are limited! 

First Computer Systems, Inc. 
3951 Pleasantdale Road, Suite 224, Atlanta, GA 30340 

Tel . (404) 441-1911 Toll Free (800) 325-1911 Fax (404) 441-1856 
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AT BUS DESIGN 

At last, here is the timing book for the XT and AT Bus. 
Detailed text, tables and d iagrams tell you what each 
signal line is for, what it does and when it does it. All the 
information is compatible with the IEEE P996 Spec­
ification for the ISA (AT) Bus. In addition, the 8 and 16 
bit parts of the EISA Bus are included. AT Bus Design, 
by Ed Solari, has over 200 pages, with more than 100 
figures and tables. Handy 7" x 9" format, soft cover, 
$69.95. 

800-462-1042 
In California 619-271-9526 

Annabooks 
12145 Alta Carmel Ct., Suite 250 
San Diego, CA 92128 Money-back guarantee 

DISC DRIVE REPAIR COUPON · 
r------------------------------------------, Eormalled Cac .El.l1.B..l1f .s..e.f.klAJ. SHIPPING YOUR DRIVE FOR REPAIR I 

10-19 mb $99 9g , 10 Pack your drive carefully and well pro- I 
tected in a sturdy shipping box. Include I 

20-29 mb $125 112.50 with the shipment a note with your I 
30-39 mb $150 135.00 name, address, daytime telephone : 

number and a brief description of the 1 
40-49 mb $175 157.50 problem with the drive. If prepaying. 1 

50-85 mb $210 189.00 allow $9 for shipping and insurance 1 

86-120 mb $275 247·50 ~0:~~ RECOVERY . CALL FOR QUOTE i 
121-150 mb $325 325 .00 ELOPPYREPAJRS I 

151-275mb $425 425 .00 5.25.& 3.5-.$45 S"•$135 : 
276-380 mb $495 495.00 VALID THROUGH 7/31 /90 : 

TEST & EVALUATION $25 COUPON "4UST BESENTWITHDRIVE I 

------------------------------------------~ 
DISC DRIVES SALE - Unbeatable Prices 
3.5' w ith 5.25' frame. new. 35ms. Bare Sbit 16 Bit 
1 year warranty .. auto park. Qili!e lUJill &.Ki1 

PT 338 ............. 32 1 mb ... ..... MFM ...... ......... $249 ............. $299 ............. $349 
PT 351 ........ .. ... 42 .8 mb .......... MFM ................. 289 ............... 339 ............... 389 
PT 357 R ......... 49.1 mb ........... RLL ................. 299 ............... 359 ...... .. ....... 399 
PT 376 R ......... 65 5 mb ...... .. ... RLL ................. 349 ........... .... 399 ............ .. . 459 

MACINTOSH SCSI SUBSYSTEMS HARD CARDS 
HD/SCSI - 20 ............................... $295 Refurb. New· 
HD/SCSI - 30 ................................. 395 20mb/65ms .......... S199 ............ $265 
HD/ SCSI - 40 .. .. ........ .. .. ................. 495 30mb/65ms ...... .. .... 235 .............. 285 
HD/ SCSI - 80 ................................. 895 40mb/65ms ..... ....... 295 .............. 335 
HD/SCSI -150 .......... ................... 1195 48mb/36ms .............. .................. 365 

THOUSANDS OF DISC DRIVES IN STOCK - We Feature Technical Support 
for Everything We Sell - We Specialize in Dsc Drives - Ask for Our Brochure 

jb 1 TECHNOLOGIES, INC. 
5105 Maureen Lane Moorpark, CA g3021 

Phone: 805/529-0908 
Fax : 805/529-7712 

' 
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SUBSCRIPTION 

PROBLEMS? 

We want 
to help! 

If zou have a problem with your 
BYTE subscription, write 

us with the details. We'll do our best 
to set it right. But we must have the 

name, address, and zip of the 
subscription (new and old address, if 

it's a change of address). If the 
problem involves a payment, be sure 

to in.elude copies of the credit card 
statement, or front and back of 

can.celled checks. Include a "business 
hours" phone number if possible. 

El\ITE MAGAZINE 
Subscriber Service 

P.O. Box 850 
Peterborough, N H 03458-0850 



IBM PS/2 COMPAQ 
Models 30·286,50,50Z,60 Deskpro 286 

512K Kit 30F5348 ........... . $76.50 512K Kit 11301 2·001 .............. $70.00 
2MB Kit 30F5360 ........... $270.00 Deskpro 286·E,386-20/20E/25,Portable 3 

Models 70-E61 /121 1MB 1131 31-001 ............ $170.50 
1 MB 6450603 ........... $125.00 4MB 113132·001 ........ .. .. $440.50 

Models 70-E61 /121 ,50Z,55SX Portable 386 
2MB 6450604 ........... $240.00 1MB Kit 107651-001 ............ $325.00 

Model 70·A21 Deskpro 386· 16 
2MB 6450608 ........... $250.00 1MB Kit 108071-001 ........... $250.00 

Model 80·141 4MB Kit 108072-001 . . ... $869.00 
1 MB 6450375 ......... .. $265.50 Deskpro 386S 

Models 80-111 /311 1MB 113646-001 ............ $195.00 
2MB 6450379 ........... $359.00 4MB 11 2534-001 . . $495.00 

All Models 70 and 80 Deskpro 386-33 
0·8M8 with 2MB 2M8 11 5144-001 ........... $320.00 

6450605 ........... $575.00 
Models 50,50Z,55SX & 60 

2·8MB 1497259 ........... $675.20 

Portable L TE 286 
1MB 117081-001 ........... $295.00 
2MB 117081-002 ............ $485.00 

TOSHIBA SLT-286 
1 MB 110235·001 ............ $325.00 

Models T8500 ,T5200 ALL Compaq boards also available ! 
2MB PC1 0·PA8304V ..... ... $399.00 

Model T5100 ZENITH 
2M8 PC7-PA830 1 V ......... $399.00 Model Z248 

Model T3200SX 2MB Z-605·1 .................. $225.00 
2M8 PC 12-PA8307V ........ $399.00 Models Z386·20/25 

Model T3200 1 MB ZA3600ME ........... $149.00 
3MB PC6-PA7137v .......... $699.00 Model Z386·20 

Model T3100 2MB ZA3600MG ............ $275.00 
2MB PC3-PA7135e .......... $439.00 Model Z386·33 

Model 3100E 1MB ZA3800M E ............. $149.00 
2M8 PC9-PA8341V .......... $399.00 

Model T1600 
Super Sport 286 

1 MB ZA 180·66 .............. $199.00 
2MB PC8-PA8302V .......... $399.00 4MB ZA 180·67 ............... $899.00 

LASER PRINTERS 
Hewlet1·Packard LaserJet II & 110 

1 MB 334438 ............. $169.00 
2MB 334448 .. .. $279.00 
4MB 33445B ............ $459.00 

Hewlet1-Packard LaserJet llP & Ill 
1M8 33474A .... ......... $169.00 
2M8 33475A ............. $279.00 
4MB 33477A ............ $459.00 

IBM Laser 4019 
1MB 1039136 ........... $315.00 
2MB 1039 137 ........... $449.00 
3.5MB 1038675 ........... $670.00 

FSI stocks 1 M & 4M memory boards 
for the Apple Laserwriter 11/NTX ! 

Premium 286 
512K Kit 500510·001 ........ $70 .00 

Bravo-286,Workstation 
512K Kit 50051O·O10 ........ $70.00 
2MB Kit 500510-002 ...... $180.00 

Premium 386·16/20C 
1MB Kit 500510-007 .... .... $95.00 
4MB Kit 5005 10-008 ... $356.00 

Premium 386·20 
1 MB Kit 500510-003 ...... $175.00 
4MB Kil 5005 10-004 ...... $356.00 

Bravo 386-SX 
2MB Kit 500510-002 ...... $180.00 
4MB Kit 500510·008 ...... $356.00 

Premium 386-SX/25 
1 MB 500718-001 ...... $175.00 

Premium 386·33,486-25 
1 MB 500718-002 ...... $175.00 
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IBM TYPE 
ADD St0.00 FOR SIPPS 

4Mx9-80 . $595.00 
1 Mx9-12 ... $80.00 
1Mx9·10 ... $82.00 
1 Mx9-80 ... $86.00 
1Mx9·70 ... $95.00 
256x9- 12 ... $25.00 
256x9-10 ... $30.00 
256x9-80 ... $35.00 
256x9-60 .. . $49.00 

APPLE TYPE 
ADD S\0.00 FOR SIPPS 

1Mx8·1 2 ... $78.00 
1Mx8-10 .. . $84 .00 
1 Mx8-80 .. . $94.00 
256x8-12 ... $30.00 
256x8-1 O ... $36.00 
256x8-80 ... $38.00 

DIP,ZIP ,OR SOJ 
1MG X 1 

1MX1·10 .... $8.75 
1Mx1-80 .... $8.95 
1Mx1-70 .... $9.00 
1 Mx1 -60 .. SCA LL 

256K X 4 
256x4- 10 .. $10.50 
256x4-80 .. $11 .00 

256K X 1 
256x 1·12 .... $2.40 
256x 1·10 $2.80 
256x 1-80 .... $3.20 
256x 1-70 .... $3.45 

64K X 4 
64Kx4· 10 ... $4.00 
64Kx4·80 ... $4 .50 

64K X 1 
64Kx 1-1 2 .... S1 .49 
64Kx1-10 ... $1.59 

WE ACCEPT PURCHASE ORDERS 
FROM UNIVERSITIES, QUALIFIED 

FIRMS AND GOV'T AGENCIES 

TERMS AND CONDITIONS 
V' Ne acce~: Mas:e•carc V·sa Aoo .: 0

0 0"1 f..Mencan 

E·~ress C 0 D Casn o· Casner Cl'I~ 
ti' I Year warranty on all products. 

t/ 20-., Reslocklng lee ~n non<lelect:~e returns & re\;Se<l 
~HC1!'5 AMA• rec1.111e<l re'.vms .,...,tno.11 A1.1.; : W'. oe •1!11.Jsea 

Sf' oo ~ c;r.ar!;l!S ron·rl!'<,noao'e Credit only aner 15 days. 
""" PRICES ANO AVAILABILITY SUBJECT TO CHANGE 
WITHOUT NOTICE! 

,.osHIBA 
PTOP-.$ 

T.P.C. TELEPHONE 
PRODUCT CENTER 

Call for low lease rices 

TOSHIBA TlOOO 
TlOOO SE 
TlOOO XE 
Tl200 XE 
T 1600 286 20MB 
T 1600 286 40MB 
T3100 E 286 40MB 
T3100 SX 40MB 
T3200 SX 40MB 
T5100 3B6 lOOMB 
T5200 386 40MB 
T5200 386 lOOMB 

$599 
SCA LL 
SCA LL 
SCALL 
$2749 
$2999 
$2595 
$3595 
$3749 
$4299 
$4549 
$4945 

~jl~ 
LEADING EDGE LAPTOPS 
386SX w ith 20MB $2095 
386SX with 40MB $2195 

SHARP 
MZlOO 
* 8088- l OMhz 
• 640K RAM , 2 720K floppies 
• CGA backl it screen 
• Serial , parallel. battery 
SHARP 4602 $1265 
• Some as MZlOO and more 
SHARP 4641 $1595 
* 8088· l OMhz 
• 40MB hard drive 
* 3.5" 720K 

floppy drive 
• 640x400 res 

backlit 
screen 

Circle 309 on Reader Service Card 

fi~ARP 
efTOP-$ 
NOTEBOOK $CALL 
• PC 6220: 286 with 20 MB & 

VGA 
• 8.5"xl l "x l.4" · 41b 

SHARP 386 Color 
VGA $CALL 
* PC 8041 w ith 40MB 
SHARP 5541 $2395 

286-40MB 
Bock lit VGA screen 
3.5" l .44MB floppy 

~ 
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Jameco® 24 Hour Order Hotline (415) 592-8097 

ELECTRONICS QUALITY PRODUCTS • COMPETITIVE PRICING • PROMPT DELIVERY 

Intel Math Coprocessors 

8088 or 8086 Systems 
8087 SM Hz $89.95 
8087-2 8MHz $129.95 
8087-1 10MHz $169.95 

80286 Systems 
80287 6MHz $139.95 
80287-8 8MHz $209.95 
80287-10 10MHz $239.95 

80386 Systems 
80387-16 16MHz $349.95 
80387-20 20M Hz $399.95 
80387-25 25MHz $499.95 
80387-33 33M Hz $649.95 

SIP Modules 
41256A9A-80 sons. 256Kx9 SS4.95 
41256A9A-10 100ns. 256Kx9 $44.95 
421000A9A·70 70ns. 1 Mx9 $169.95 
421000A9A·80 sons. 1 Mx9 $124 .95 
421000A9A·10 100ns. 1 Mx9 $116.95 
94000L.SO 80ns. 4 Mx9 $499.95 
94000L·10 100ns. 4 Mx9 $499 .95 

SIMM Modules 
41256A9B-80 80ns. 256Kx9 $49.95 
41256A9B-10 1 OOns. 256Kx9 $39.95 
421000A8B-10 100ns. 1 Mx8 $109 .95 
421000A9B-70 70ns. 1 Mx9 $169 .95 
421000A9B-80 80ns. 1 Mx9 $119 .95 
421000A9B-10 100ns. 1 Mx9 $113.95 
94000$-80 80ns. 4 Mx9 $499.95 
94000$-10 100ns. 4 Mx9 $499 .95 

t~~tSfSl$Jt1JlH~ttiK~tW~ilitW~~@%~tltilitW"W 

NEC V20 & V30 Chips 

UPD70108-5 5MHz. V20 Chip $5.25 
UPD70108-8 BMHz. V20 Chip $6.95 
UPD70108-10 10MHz. V20 Chip $10.95 
UPD70116-8 BMHz. V30 Chip $7.95 
UPD701 16-1 0 lOMHz. V30 Chip $13.49 

:minntr1r:11rtrn1miw.w&1tt:lKtttmw 

Dynamic RAMs 

TMS4416·12 12ons. 16Kx4 $2.75 
TMS4416-15 150ns. 16Kx4 $2.49 
4116-12 120ns. 16Kx1 $1 .49 
4116-15 150ns. 16Kx1 $1 .09 
4116-20 200ns. 16Kx1 S.89 
4164-100 100ns. 64Kx1 $2.75 
4164-120 120ns. 64Kx1 $2.39 
4164-150 150ns. 64Kx1 $2.15 
4164-200 200ns. 64Kx1 $1 .75 
41256-60 60ns. 256Kx1 S5.25 
41256-80 80ns. 256Kx1 $3.75 
41256-100 1 OOns. 256Kx1 $3.15 
41256-120 120ns. 256Kx1 $2.95 
41256-150 150ns. 256Kx1 $2.59 
41464-80 80ns. 64Kx4 $5.95 
41464-10 1 OOns. 64Kx4 $4.95 
41464-12 120ns. 64Kx4 $3.95 
41464-15 150ns. 64Kx4 S3.59 
511000P-70 70ns. 1 Mxl $13.95 
51 1000P.SO sons. 1 Mx1 $12.95 
511000P-10 100ns. 1 Mxl $12.35 
514256P.SO SOns. 256Kx4 $13.45 
514256P-10 1 OOns. 256Kx4 $12.95 

Static RAMs 

6116P-3 150ns. 16Kx 1(CMOS) $2.79 
6264LP-10 100ns. 64Kx1 (CMOS) $6.95 
6264LP-15 150ns. 64Kx1 (CMOS) $4.95 
43256-10L 100ns. 256Kx1 $10.95 
43256-15L 150ns. 256Kx1 $9.95 
62256LP-15 150ns. 256Kx1 iCMOS)S10.95 

Niche Tek 9600 Baud 

FAX Board 

• 9600 Baud Communication Rate 

• Unit will turn the computer on, 
send or receive FAX . then turn off 

•Features: Multiple Te lephone 
Directory, Scheduling System 
and Transaction Log 

FAX96 ................ . ... $299.95 

Jameco SMB EMS RAM 

Expansion Card 

• IBM AT/286 and compa1ible compu1ers 
• Capable of opera1ing al a bus speed of 
12MHz • Expandable up 10 8MB using 1 MB 
SIMM modules in increments of 2MB (zero­
MB on-board) • Selec1able configuration 

JE1084 ...... ....... ............ ... $199.95 

Sony 3 .5 " 

720KB 

Disk Drive 

· IBM PC/XT1AT Compatible 
• Oouble-sided. double-density 
• Documentat ion included 

MPF11 Disk Drive .............. .... .. $69.95 
SMK 5.25' lns1alla1ion Kit for MPF1 1 .... S14.95 

A .R.T. EPROM 

Programmer 

• Programs all current EPROMs in the 
27 16 to 27512 range plus the X2864 EE­
PROM • RS232 port for connection to 
computer (required) • Software included 

EPP •••••••••••• •••••••• $179.95 

Metex Digital 
Multi meters 
General Specs: 
• Handheld. high 

accuracy • AC/DC 
vol1age. AC/DC 
current . resistance. 
diodes. continuity. 
transistor hFE 

• Manual ranging w/ 
overload protection 

M3650, 36508 & M4650 only : 
• Also measure frequency and capacitance 

M4650 only : • Data hold switch · 4.5 d1g1t 

M3610 3.5 o,g,1 Mu~meter ..... ............ S49.95 
M3650 3.5 o.g11 Multimeter w Frequency & 

CapaatanCE ......................... $69.95 
M3650B Same as M3650 w1Bargrap· ..... $74.95 
M4650 t.5 01911 w Frequency. Capacitance and 

Da:a Hold Sw'1ch .............. ..... 599.95 

Jameco 12MHz 80286 D esktop Compute r Kit 

· Fully IBM AT Compatible 

• Free t DR DOS (Disk Operating System) 

Software Included 

• Free t OAPLUS Diagnostic Software Included I 

• Free ' WORDSTAR EASY Word Processing 

Software Included ' 

• 512KB RAM Included. Expandable to 4MB on board 

• 8/12MHz Keyboard Switchable Operation 

• AMI BIOS ROMs Included 

• Ffiptop Case w/200 Watt Power Supply 

• Teac 5.25" 1.2MB DSHD Disk Drive 

• Parallel Printer Port. Serial 

(RS232) Port, Game Port 

• Fujitsu 101-Key (Enhanced) Keyboard 

Shown with EGA Option (not included) 
JE 1059 EGA Monitor and EGA Card .... $459.95 

(See Right) 

JE3008 12MHz 80286 Compatib le Kit . .. ... ................................... $599.95 

Seikosha Printers 

9-Pin IBM Compatible Printer 
SP2000 ............ .... ........ .. .. .......... ........ .... $199.95 

24-Pin High-Quality IBM Compatible Printer 
SL90 ......... .... .. ...... .... ........ .... . .. .. .. ........ .. $329.95 

24-Pin Multi-Font Wide Carriage 
IBM Compatible Printer 

SL230 .. ..... ............................ ..... ...... ...... $499.95 

9-Pin High Speed Wide Carriage 
Black & White I Color IBM Compatible Printer 

SK3005 ...................................... ...... ... ... ... $469.95 
SCK2 Optional Kit allows Color Printing on the SK3005 ...... $149.95 

Jameco 16MHz 80286 

Mother board 

• Baby size motherboard 
• Expandable to 1 MB RAM using 256KB ORAM 

chips or 4MB using 1 MB DRAM chips 
• Additional 1 MB with 256KB ORAM SIPs or 4MB 

with 1 MB DRAM SIPs for a total of 8MB 
• Uses 1 OOns ORAMs 
• 8/16MHz hardware or keyboard 

selec1able operation 
• AMI BIOS ROMs included 
• 16MHz CMOS Harris CPU 

SEIKOSHA 
A SEIKO GROU P COMPANY 

SL90 

• Supports all NEAT® CHIPSet' " functions including • Banery-backed clock/calendar 
shadow RAM. LIM EMS 4.0 RAM. re-mapping, • Five 6-bit and three 8-bit 
selectable wait states, memory interleaving. etc... expansion bus slots 

• S12e : 13" x 8.S-
J E3010 ................. . ......... ... ................ .. ..................... $299.95 

Jameco 20MHz 80386 

Motherboard 

• Baby size motherboard 
• Expandable to 2MB RAM using 256KB SIPs. 

8MB using 1 MB SI Ps or 16MB using the 
optional JE3530 memory card 
(Please note the minimum RAM 
expansion is 4 SIP Modules at a time) 

• Uses 100ns SIPs 
• Includes battery pack 
• 8/20MHz keyboard selec1able operation 
• AMI BIOS ROMs included 
• Shadow RAM for fast BIOS and video performance 

• 8 expansion slots - one 32-bit (for 
optional memory card). five 16-bit. 

• Adjustable bus speeds and wait states and two 8-bit 
• Size: 13" x 8.S-

J E3520 20M Hz 386 Baby Motherboard ............................... $629.95 

JE3530 8MB 32-bit Plug-in Memory Card for JE3520 (Zero MB RAM) ........... $129.95 

Partial Listing • Over 4000 Components and Accessories in Stock! • Call for Quantity Discounts 
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Jameco® 
ELECTRONICS 

Request Jameco's 1990 Catalog for a Complete 
Listing of Components, Test/Measurement Equipment 

and Computer Products 

Jameco 20MHz 80386 Desktop Computer Kit 

• Fully IBM Compatible 
• Free! Concurrent 386 (Disk Operating System) 

Software Included 
• Free! OAPLUS Diagnostic Software Included! 
• Free! WORDSTAR EASY Word Processing 

Software Included! 
• 1 MB RAM Included, Expandable to 8MB on board , 

16MB with optional expansion board 
• 8/16/20MHz Keyboard Switchable Operation 
• AMI BIOS ROMs Included 
• Fliptop Case w/200 Watt Power Supply 
• MiniScribe 3.5" 40MB ALL Hard Disk Drive 
• Teac 1.2MB Floppy DSHD Disk Drive 
• Fujitsu 101 -Key (Enhanced) Keyboard 

Shown with VGA Option (not included) 
JE2059 Multiscan Monitor and VGA 

Card .... $669.90 (See Below) 

JE3550 20MHz 80386 Compatible Kit .... ................................... $1599.95 

Jameco IBM 
PC/XT/AT 
Compatible 
Cards 

JE1057 

JE1043 360KB/720KB/1.2MB/1.44MB Floppy Disk Controller Card (PC/XT/AT) .. $49.95 
JE1050 Monochrome Graphics Card w/Parallel Printer Port (PC/XT/AT) ....... $49.95 
JE1052 Color Graphics Card w/ Parallel Printer Port (PC/XT/AT) .... ..... .... .. . $49.95 
JE1055 EGA Card w/ 256KB Video RAM (PC/XT/AT) . .. .......... ....... ......... $139.95 
JE1057 8/16-Bit VGA Card w/ 256KB Video RAM (PC/XT/AT) .. ................ $199.95 
JE1060 1/0 Card w/ Serial, Game, Printer Port & Real Time Clock (PC/XT) .. . $59.95 
JE1062 RS232 Serial Half Card (PC/XT/AT) ......... .... ............................. $29.95 
JE1065 1/0 Card w/ Serial , Game and Parallel Printer Port (AT) .................. $59.95 
JE1077 Multi 1/0 Card w/ 360KB/720KB/1.2MB/1.44MB Floppy Controller (AT) .. $99.95 

EGA, VGA & Multiscan Monitor Packages 
Relisys 14" EGA monitor and EGA card package 
(720 x 350 max. resolution) 

JE1059 EGA Monitor & EGA Card .................. $459.95 

Re lisys 14" Multiscan monitor and 16-Bit VGA card 
package (800 x 600 max. resolution) 

JE2059 Multiscan Monitor & VGA Card ............ $669.90 

Relisys 14" VGA monitor and 16-Bit VGA card package 
(720 x 480 max. resolution ) 

JE2061 VGA Monitor & VGA Card .................. $599.90 

. ' 

. -~p• . 

JE2061 

IBM PC/XT/AT 
Compatible Keyboards 

MEI 100-Key 
Microtype Keyboard 

FKB4700 

JE2015 84-Key Standard AT Style 
Layout .......................... $59.95 

FKB4700 101 -Key Enhanced Layout 
with 12 Function Keys .... .. .. $69.95 

• IBM PC/XT/AT/386 Compatible 
• Saves an amazing 60% of the desk 
space used by equivalent standard 
keyboards 

MIRU ............ ............ $129.95 

Jame co 
Digitizer Tablet 

• AutoCAD 10 template and four­
button puck • Resolution: up to 
1016 lines per inch • Accuracy : 
o.025" • Emulates three of the 
worlds most popular formats: 
Summagraphics MM, Summa­
graphics Bit Pad One. Calcomp 
2000 • EEPROM allows custom 
config uration 

JCAD Digitizer Tablet $1g9.95 
Stylus Two Bunon Stylus .... $39.95 

Logitech ScanMan Plus 
Scanner 
• IBM PC/XT/AT 

Compatible 
• 4 • Scanning 

Window 
• 400 dpi 

SCANP .......... .......... $219.95 
tiliMi.J.MWlTMfilWiiilllfil~@1llifiij 

Logitech > 
Mice ,,. 

' ..iii 

MSER Serial Mouse & MouseWare 
Software .. .. ....... $89.95 

MBUS Mouse w/Bus Board & Mouse· 
Ware Software ... .. $99.95 

M PS2 PS/2 Mouse & MouseWare 
Software .. ...... ... $79.95 

Modems 

-.....9600E 
Pictured 

External Modems 
1200C Oatatrorics 1200 Baud $89.95 
2400C Oatauoocs 2400 Baud $149.95 
9600E Prome1heus9600 Baud $699.95 

Internal Modems 
12008 Jameco 1200 Baud .... .. ... $49.95 
24008 Jameco 2400 Baud .... .... . $99.95 
Modems hsted above Include ProComm Software 

IBM 
Compatible 
Cases and 
Power 
Supplies 

JE1030 JE2ll12 

JE1010 Fl!> Top Stlrda!lf PC'XT Case ............ $39.95 
JE1011 SldeStlrdatdPCrXTCase .............. $39.95 
JE1030 1sowanPCrXT_,S<JWy ............. $59.95 
JE1032 200 wanBaD,. AT "°"'r&Wr .......... $89.95 
JE1035 300wan AT -&Wy .............. $139.95 
JE2011 Veroca/ Casewl.lOOW f>M.SoWt ..... $249.95 
JE2012 Mr>Ver>:aJ Gasew'200Wl'M.&.¢! $149.95 
JE2019 ~TopBaD,.ATCase ..................... $69.95 

Floppy 
Disk 
Drives 

Mitsubishi 
MF3538 3.5' 720KB lnlernal Drive ..... $99.95 

Toshiba 
356KU 3.5' 1.44MB lnlernal Drive .. $109.95 

Teac 
FD558 5.25' 360KB Hatt Ht .... ...... $89.95 
FD55G 5.25' 1 .2MB Halt Ht. .. ........ $99.95 

lil&.•1MWJWS.¥fffiWMW~ 

Miniscribe 
Hard 
Drives 

MFM 
M8425 20MB (68ms) 3.5'HH $224.95 
M8425XT 20MB (6Bms) 3S'HH (Kit) $269.95 
M8425AT 20MB (68ms) 3S'HH (Kn) $339.95 

RLL 
M8438 30MB (68ms) 3.5'HH 
M8438XT 30MB (68ms) 3S'HH (Kit) 
M8438A T 30M8 (6Bms) 3.5'HH (Kn) 

$249.95 
$299.95 
$389.95 
$329.95 
$369.95 
$429 .95 

M8450 40MB (46ms) 3S'HH 
M8450XT 40M8 (46ms) 3.5'HH (Kit) 
M8450A T 40MB (46ms) 3.5'HH (Kn) 

( K ~I) includes Hard Disk Drive. Controller & Cables 

Wll&ltltHHMfil'Wllii'tilliW!tillW@%'-'%l!&Jt 
Colorado 
Memory 
Systems 
40MB Tape 
Back-Up 

• IBM PCtXT/AT/386 Compatible • Back-up 
40MB in 40 minutes • Back-up 60 to 120MB 
with extended tapes and data compression 
software • Includes 40MB tape cartridge 

DJ10 40MB Tape Back·Up ..... . .. $299.95 
KE10 External EnclOsure Kit ............. $149.95 

TB40 40MB Tape Cartridge ................ $24.95 
TB60 60MB Tape Cartridge .... ............ $32.95 

ijffiW-

Jameco" 
ELECTRONICS 

1355 Shoreway Road, Belmont, CA 94002 

24 Hour Order Hotline 
(415) 592-8097 

SS0.00 Minimum Order 

FAX'S (41 5) 592-2503 or (4t5) 595-2664 
Telex 176043 ·Ans. Back : Jameco Blmt 
Data Sheets · SOc each 
For a FREE 48·Page Flier send $2.00 to cover 
Firs t Class Postage and Handling 
© 1990 Jameco Electronics 6/90 
CA Residents Add 

6.25%. 6. 75% or 7.25% Sales Tax 
Shipping· Add 5% plus Sl .50 Insurance 
(May vary according to weight and shipping method) 

Terms: Prices subject to change without notice. 
Items subject to availability and prior sale. 
Complete hsl of 1ermS1warran1ies is available upon request 
IBM is a regis 1111ed trademark of ln1ernauonal Business Machines 

z 
~---~ 

• 1~1 

Please 

refer to 

Mail Key 1 

when 

ordering 
~---~ 

Customer Service •Technical Assistance• Credit Department· All Other Inquiries· (415) 592-8097 • 7AM - 5PM P.S.T. 

JUNE 1990 • B Y T E 349 



MOHO 
MOOEUDESCRIPTION BASE MONO CGA EGA VGA 

88-12 1 I (1) 360K Floppy Drive . $399 $4QQ $619 $808 ssn 
640K 2 I (2) 360K Floppy Drives $469 $569 $689 $878 $689 

12MHZ 20 I 22MB,45MI LS,MFM.3.5' $649 $749 $869 $1 ,058 $869 

30 I 33MB, 45MILS, Rll , 3.5' $679 $n9 $899 $1 ,068 $899 

286-XT 1 I ( 1) 360K Floppy Drive S.499 . ssee $719 $908 $719 
1 MBRAM 2 I (2) 360K Floppy Drives $569 $669 $789 $978 $789 

10MHZ 20 I 22MB,45MILS,MFM.3.5' $749 $849 $969 $1,158 $969 
30 I 33MB, 45MILS, All, 3.5' $n9 $879 $999 $1,188 $999 

286-12 1 / (1) 12MB Floppy Drive $699 $799 $919 $1,131 $885 

1 MB RAM 20/ 45MILS,MFM,1-1 ,KL320 $899 $999 $1,11 9 $1,331 $1 ,085 
12.5 MHZ 20 i 38MILS,MFM,1·1,ST125 $979 $1 ,079 $1,199 $1 ,411 $1,165 
O·WAIT 30 / 38MILS,MFM,1 ·1,ST138 $1,039 $1,139 $1,259 $1,471 $1,225 

Ncrlon S"14 40 /60MILS,IDE.1-1.WD $1,029 $1,129 $1,249 $1,461 $1,215 
Speed-1 61.t12 40 / 38MILS,Rll ,1·1,MS8450 $1,079 $1,179 $1,299 $1,511 $1 ,265 
Exp. lo4MB 40 / 20MI LS,I DE.1-1.CONNER! $1,099 $1 ,199 $1,319 $1,531 $1,285 

AWARD BIOS 65/38MILS, RLL.1-1.PTI $1,1 19 $1,219 $1 ,339 $1,551 $1 ,305 
DIP DRAM 85i20MILS,I DE,1 ·1,CO NNEA: $1,269 $1,369 $1 ,489 $1,701 $1,455 
EMS 4.0 120/20MILS.IDE. 1·1,CONNER $1 ,509 $1,609 $1,729 $1 ,941 $1,695 

200 / 16MILS.I DE, 1-1,CONNER $2,179 $2,279 $2,399 $2.611 $2,365 
320 / 16MILS,ESOI, 1-1CDC $2,979 $3,079 $3,199 $3,41 1 $3,165 

286-16 1/ (1)12MB Floppy Drive $799 $899 $1,019 $1,Zl1 sees 
1 MB RAM 20 / 45MILS,MFM.1-1,Kl 320 $1,019 $1 ,119 $1 ,239 $1,451 $1 ,205 

16MHZ 20 / 38MILS,MFM,1-1,ST1 25 $1 ,069 $1 ,169 $1 ,289 $1,501 $1 ,255 
0-WAIT 30/ 38MILS,MFM,1-1,ST1 38 $1,139 $1,239 $1 ,359 $1,571 $1.325 

Ncrton S"18 40 / 60MILS,IDE,1-1,WD $1 ,129 $1,229 $1 ,349 $1 ,561 $1,315 
Speed-221.tiz 40 / 38MILS,Rll,1-1,MS8450 $1 ,169 $1,269 $1 ,389 $1,601 $1,355 
Exp. to4MB 40 / 20MILS,IDE,1-1 ,CONNER! $1 ,189 $1,289 $1 ,409 $1,621 $1 ,375 
AMI BIOS 65/38MILS,RLL1 -1,PTI $1 ,209 $1 ,309 $1,429 $1,641 $1 ,395 

SIM Modules 85 / 20MILS,IDE,1-1,CONNER! $1,359 $1,459 $1,579 $1,791 $1,545 
120 / 20MILS,IDE.1-1.CONNER $1,599 $1,699 $1,819 $2.031 $1,785 
200 I 16MILS,IDE, 1-1.CONNER $2,269 $2.369 $2,489 $2,701 $2.455 
320/ 16MILS,ESDl,1-1 ,CDC $3,079 $3,179 $3,299 $3,511 $3,265 

286-20 1 / (1) 12MB Floppy Drive SlS99 $El9EI $1 ,119 $1,331 $1,085 
1 MB RAM 20 / 45MILS,MFM,1·1,KL320 $1, 11 9 $1 ,219 $1 ,339 $1,551 $1,305 

2DMHZ 20 / 38MILS,MFM.1-t.ST1 25 $1,1 69 $1 ,269 $1 ,389 $1,601 $1 ,355 
0-WAIT 30/38MILS,MFM,1-1,ST1 38 $1,239 $1,339 $1 ,459 $1 ,671 $1 ,425 

Ncr1on S"22.5 40 / 60MILS.I DE.1-1,WD $1,229 $1,329 $1 ,449 $1,661 $1,415 
Speed-24 t.flz 40 t 38MILS,RLL.1-1,MS8450 $1 ,269 $1 ,369 $1 ,489 $1 ,701 $1,455 
Exp. to 4MB 40 / 20MILS,IDE .1 -1,CONNER~ $1,289 $1,389 $1,509 $1,721 $1 ,475 
AMI BIOS 65 / 38MILS,RLL1 -1,PTI $1 ,309 $1,409 $1,529 $1,741 $1,495 
DIP DRAM 85 / 20MILS,IDE,1 - 1,CONNER~ $1,459 $1,559 $1,679 $1,891 $1 ,645 
EMS 4.0 120 / 20MILS.IDE,1-1,CONNER $1,699 $1,799 $1,919 $2,131 $1,885 

Shad"" RAM 200 / 16MILS,IDE,1-1,CONNER $2,369 $2,469 $2,589 $2,801 $2,555 
320/ 16MILS,ESDl.1-1 ,CDC $3,179 $3,279 $3,399 $3,61 1 $3,365 

386SX 1 I (1) 12MB Floppy Drive $999 $1,181 $1,219 $1 ,431 $1,185 
1 MB RAM 20 / 45MILS,MFM, 1-1 ,Kl320 $1,219 $1,319 $1 ,439 $1 ,651 $1 ,405 

16 MHZ 20/38MILS,MFM,1-1,ST1 25 $1 ,269 $1 ,369 $1.489 $1,701 $1 ,455 
0-WAIT 30/ 38MILS,MFM,1 -1,ST138 $1 ,339 $1,439 $1 ,559 $1,nt $1 ,525 

Ncrton Sl-22.5 40 /60MILS,IDE.1-1,WD $1 ,329 $1 ,429 $1,549 $1,761 $1,515 
Speed-25 t.flz 40 / 38MILS,RLL,1·1,MS8450 $1,369 $1,469 $1,589 $1 ,801 $1,555 
Exp. to BMB 40 i20MILS,IDE.1-1.CONNER! $1,389 $1,489 $1,609 $1 ,821 $1,575 
AMI BIOS 65 I 38MILS,RLL, t-t.PTI $1 ,409 $1 ,509 $1 ,629 $1 ,841 $1 ,595 

SIPP Morules 85 /20MILS,IDE,1-1,CONNER! $1,559 $1,659 S1 ,n9 $1 ,991 $1 ,745 
EMS 4.0 120 / 20MILS.IDE,1-1,CONN ER $1 ,799 $1 ,899 $2,019 $2,231 $1 ,985 

Shad"" RAM 200/ 16MILS.IDE, 1-1,CONNER $2,469 $2.569 $2,689 $2,901 $2,655 
320 / 16MILS,ESDl.1-1,CDC $3,279 $3,379 $3.499 $3,711 $3,465 
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14" VGA .,. XVGA 
256-Coiors 

W Tilt W TH 
800x600 1024xi68 

16 8.1 '6 811 
256~ ;i/K 

COLOR VGA 

VGA SYNC 

$899 $El9EI 
$969 $1,068 

$1 ,149 $1 ,248 
$1,179 $1,278 - $1,008 
$1,069 $1 ,168 
$1,249 $1,348 
$1,279 $1 ,378 

$1,1119 $1,325 
$1,399 $1 ,525 
$1,479 $1 ,605 
$1,539 $1 ,665 
$1 ,529 $1,655 
$1,579 $1,705 
$1 ,599 $1 ,725 
$1,619 $1,745 
$1,769 $1 ,895 
$2,009 $2.135 
$2,679 $2,805 
$3,479 $3,605 

$1,2119 $1 ,425 
$1,519 $1,645 
$1,569 $1,695 
St.639 $1,765 
$1,629 $1,755 
$1 ,669 $1,795 
$1,689 $1,815 
$1,709 $1,835 
$1,859 $1 ,985 
$2,099 $2,225 
$2,769 $2,895 
$3,579 $3,705 

$1,3119 $1,525 
$1 ,619 St.745 
$1 ,669 $1 ,795 
$1,739 $1,865 
$1 ,729 $1,855 
$1,769 $1,895 
$1,789 $1,915 
$1 ,809 $1,935 
$1,959 $2,085 
$2,199 $2,325 
$2,869 $2,995 
$3,679 $3,805 

$1,499 $1 ,625 
$1,719 $1,845 
$1,769 $1,895 
$1,839 $1,965 
$1 ,829 $1,955 
$1 ,869 $1,995 
$1 ,889 $2,01 5 
$1,909 $2.035 
$2,059 $2,1 85 
$2,299 $2,425 
$2,969 $3,095 
$3,n9 $3,905 

I les.s . '2" Wi•ie 14 VGA 1.t XVG!. 
Monier ·a AMBER 14· .!·C·:i•or ·.:1 · 16-Coor VGA 256-COiors 
CGA w Tilt w -1 VI Tilt w n w Til w n 

- ~ ~ - llGA /,/GA CGA EGA 5'0 ,io 800 ~ lC'' '68 
: ~ • ~ : • : ~ • E P_ersona/ Card 720dA8 5'Ct20C 543x350 •6'8 : ,6x Bit ~;~ 
~..:.., ~ ~ ~ .=.........: ( omplllers lnc'uded 31 Dot Pi s· Do: ct 31 Dot ct 25€1< 256K 5 , 2~ 

MOHO COLOR VGA 
MOOEUDESCRIPTION BASE MONO CGA EGA VGA VGA SYNC 

386-20 1 I (1) 12MB Floppy Drive $1299 $1,3&9 $1,519 $1,731 51,485 $1,799 $1,925 
1 MB RAM 20 i 45MILS,MFM.1-1 ,Kl320 $1,529 $1,629 St.749 $1 ,961 $1,715 $2.029 $2,155 

2DMHZ 20 i 38MILS,MFM,1-1,ST1 25 $1 ,579 $1,679 $1,799 $2.01 1 $1,765 $2,079 $2,205 
0-WAIT 30 / 38MILS,MFM,1-1,ST1 38 $1,649 $1,749 $1,869 $2.061 $1,835 $2,149 $2,275 

Ncrton S"22.5 40 / 60MILS ,IDE.1-1,WD $1,639 $1,739 $1,859 $2.071 $1,82; $2,139 $2,265 
Speed-24 >.tiz 40 138MILS ,Rl l , 1·1.MS8450 $1,689 $1,789 $1 ,909 $2,121 $1 ,875 $2,189 $2,315 
Exp. to8MB 40 / 20MILS.I DE.1-1 ,CONNER> $1,709 Sl,809 $1 ,929 $2,141 $1,895 $2.209 $2,335 
AMI BIOS 65 / 38MILS,RLL1-1.PTI $1,719 $1 ,819 $1 ,939 $2.151 $1,905 $2,219 $2.345 

SIPP Morules 85 / 20MILS,IDE,1-1 ,CONNER> $1,869 $1,969 $2,089 $2,301 $2,055 $2.369 $2,495 
EMS 4.0 120 / 20MILS,IDE, 1-1,CONNER $2,109 $2,209 $2,329 $2,541 $2,295 $2,609 $2,735 

Shad"" RAM 200 / 16MILS,IDE.1-1.CONNER $2,n9 $2,879 $2.999 $3,21 1 $2,965 $3,279 $3,405 
320/ 16MILS.ESDl,1-1,CDC $3,589 $3,689 $3,809 $4,021 S3.ns $4,089 $4,21 5 

386-25 1/ (1) 12 MB Fl oppy Drive $1499 51,599 $1,719 $1,931 $1,665 $1,1199 $2, 125 
2MB RAM 20 / 38MILS,MFM,1-1,ST1 25 $1 ,n9 $1 ,879 $1 ,999 $2.211 $1 ,965 $2.279 $2,405 

25MHZ 30 / 38MILS,MFM,1-t,ST1 38 $1,849 $1,949 $2,069 $2,281 $2,035 $2,349 $2,475 
0-WAIT 40 / 60MILS,IDE.1-1,WD $1,839 $1,939 $2,059 $2.271 $2.025 $2,339 $2,465 

Ncr ton S"27 40/38MILS.RLL.1-1,MS8450 $1,889 $1,989 $2,109 $2.321 $2.075 $2,389 $2,515 
Speed-36 t.flz 40 i 20MILS.IDE,1-1,CONNER! $1.909 $2,009 $2,129 $2,341 $2,095 $2,409 $2,535 
Exp. to8MB 65 / 38MILS,RLL1-1.PTI $1 ,919 $2,019 $2,139 $2,351 $2,105 $2,419 $2,545 
AMI BIOS 85 / 20MILS,IDE.1 -1 ,CONNER> $2,069 $2,169 $2,289 $2.501 $2,255 $2,569 $2,695 

SIPP Morules 120 / 20MILS,IDE.1-1,CONNER $2,309 $2,409 $2,529 $2,741 $2,495 $2,809 $2,935 
EMS 4.0 'NJ / 16MILS.IDE. 1-1,CONNER $2,979 $3,079 $3 ,1 99 $3, 41 1 $3,165 $3,479 $3,605 

Shad°" RAM 320/ 16MILS.ESDl.1-1,CDC $3,789 $3,889 $4,009 $4,221 $3,975 $4,289 $4,415 

386-25 1 / (1) 12 MB Floppy Drive $1 769 $1 ,1169 $1 ,1199 $2,201 $1,955 $2,~ $2,395 

4 MB RAM 20 / 38MILS.MFM,1-1,ST125 $2,039 $2,139 $2,259 $2,471 $2,225 $2,539 $2,665 
25MHZ 30/38MILS,MFM,1-1,ST138 $2,099 $2,199 $2,319 $2,531 $2,285 $2,599 $2.725 
0-WAIT 40 / 60MILS.I DE.1 -1.WD $2,089 $2,189 $2,309 $2,521 $2275 $2,589 $2,715 

Ncrton S"36 40 / 38MILS,RLL ,1-1,MS8450 $2,139 $2,239 $2.359 $2.571 $2.325 $2,639 $2,765 
Speed-44 t.flz 40 /20MILS,IDE.1-1.CONNER: S2. 159 $2,259 $2.379 $2,591 $2.345 $2,659 $2,785 
Exp. I> 16MB 65 / 38MILS,RLL1-1,PTI $2.179 $2,279 $2.399 $2.611 $2.365 $2,679 $2,805 

AMI BIOS 85 / 20MILS,IDE,1-1,CONNER: $2,31 9 $2,419 $2.539 $2751 $2,505 $2,819 $2,945 
SIMM 120/20MILS.IDE,1- 1,CONNER $2,569 $2,669 $2,789 $3,001 $2,755 $3,069 $3,195 

EMS 4.0 200/ 16MILS,IDE, 1-1,CONNER $3,229 $3,329 $3,449 $3,661 $3,415 $3,729 $3,855; 
32K CACHE 3201 16MILS,ESDl, 1-1 ,CDC $4,039 $4,139 $4,259 $4,471 $4,225 $4,539 $4,665 

386-33 1/(1) 12 MB Fl oppy Drive $2,719 $2,819 $2,939 $3,151 $2,905 $3,219 $3,3451 
4MB RAM 20 I 38MILS.MFM,1-1 ,ST125 $2,989 $3,089 $3,209 $3,421 $3,175 $3,489 $3,615 

33MHZ 30 i 38MILS.MFM,1-1,ST1 38 $3,049 $3 ,1 49 $3,269 $3,481 $3,235 $3,549 $3,675 
0-WAIT 40 160MILS,IDE,1 -1,WD $3,039 $3,139 $3,259 $3,471 $3,225 $3,539 $3,665 

Ncrton S"44 40 / 38MILS,RLL.1- 1,MS8450 $3,089 $3 ,1 89 $3,309 $3,521 $3,275 $3,589 $3,715 
Speed-58 t.flz 40 / 20MILS, IDE,1- 1 ,CONNER~ $3,109 $3,209 $3,329 $3,541 $3,295 $3,609 $3,735 
Exp. to BMB 65 / 38MILS,RL L,1-1,PTI $3,129 $3,229 $3,349 $3,561 $3,31 5 $3,629 $3,755 
AMI BIOS 85 / 20MI LS,I DE,1-1 ,CONNER~ $3,269 $3,369 $3,489 $3,701 $3,455 $3,769 $3,895 

SI MM 120 / 20MILS,IDE, 1·1,CONNER $3,519 $3,619 $3,739 $3,951 $3,705 $4,019 $4,145 
EMS 4.0 200/16MILS,IDE,1-1.CON NER $4,179 $4,279 $4,399 $4,611 $4,365 $4,679 $4,805 

64K CACHE 320 / 16MILS.ESDl,1-1,CDC $4,989 SS.089 SS.209 SS.421 SS.175 SS,489 SS,615 

486-25 1 / (1) 12MB Floppy Drive $4.619 $4,719 $4,839 SS,051 $4,805 $5,1 19 $5,24! 
8MB RAM 20 / 38MILS,MFM,1-1,ST125 $4,889 $4,989 SS,109 $5,321 $5,075 $5,389 $5,51 

25MHZ 30/ 38MILS,MFM,1-1,ST138 $4,949 $5,049 $5,169 $5,381 $5,135 $5,449 $5,57! 
0-WAIT 40 / 60MILS.IDE.1-1,WD $4,939 $5,039 $5,159 $5,371 $5,125 $5,439 $5,56! 

Ncrlon Sl-44 40 / 38MILS,Rll,1 ·1 .MS8450 $4,989 $5,089 $5,209 $5,421 SS,1 75 $5,489 $5,61 
~117t.flz 40 i 20MILS. I D E.1-1,CONNER~ $5,009 $5,109 $5,229 $5,441 SS.195 $5,509 $5,63! 
Exp. I> 16MB 65/38MILS,RLL1-1,PTI SS,029 $5,129 $5,249 $5,461 $5,21 5 $5,529 SS.~ 

AWARD BIOS 85 / 20MILS,IDE,1 -1 ,CON NER: $5,169 $5,269 $5,389 $5,601 $5,355 $5,669 ssn 
DIP 120120MILS,I DE, 1-1,CONNER $5,419 SS,519 SS,639 SS,851 SS,605 $5,919 $6,04: 

EMS 4.0 200 / 16MILS,ID E, t-t.CONNER $6,079 $6,179 $6,299 $6,511 $6,265 $6,579 $6.70! 
320/ 16MILS, ESDI, 1-1.CDC $6,889 $6,989 $7,109 $7,321 $7,075 $7,389 $7,51 



Dear Consumer. 

We at NETWORK PC are here to seNe you 
with the highest quality computer products 
money can buy. We strive to help you 
purchase not just o computer system or 
component. but the RIGHT products for you. 
NETWORK PC gives you factory d irect pricing . 
over 300 different computer systems to 
choose from . toll free seNice and support. 
and the qua lity help that you need. 

~dd~~ 
... ~ - - - ~ - - - • 12114,17e87!a!P~6Disf C/,,1i!!i£S IV'" z:::;j- Works wirh XTIAT. 2 . Drives $35 

So I invite you to toke a test drive and 
EXCEL Into The FUTURE with on ever upgrad­
able computer system. Give us a free coll 
and we will listen to your needs. wants. 
wishes and we will deliver. 

Sincerely yours. Stuart D. Howerter II President 

.,.. 101 Key Tronic Keyboard 

.,.. 0-Wait States 
~ 8-Expanison Slots 
"" (1) Serial Port 
.,.. (1) Optional Serial 
.,.. (1) Parallel Port 
.,.. (1) Game Port 
.,.. Battery Backup 

Real Time Clock 
Coprocessor Support 

.,.. DR DOS 3.41 
Gr Eight In One 

Integrated Software 
Package 

Gr 10 Year Limited Warranty 

Add $50.00 for : 
Mini Vertical Case 
Or Slim Line Case 

Add $125 fo r : 
Full Vertical Case 

Add $1000 for: 
Gas Plazma Portable 

808i-2 $119 
808i-I $159 
80187 $127 
80187-8 $189 
80187-10 $215 
80387SX-16 $327 
80387-16 $319 
80387-10 $349 

803 7-15 $449 

80387-33 ssss 

I 2Mh: XT 1\i/orherboard 
640Kl/ MB . OK . S/-1 .9 
IOMh: 286XT Motherboard 
IMBShadowD iskcache.OK 
286-12!..fh:. Morherboard 
Upto ./MB. EMS -1 .0 
286 -16Mh:. Motherboard 
Upto 4MB on sys1em board 
286-lOMlr:. Motherboard 
Upro .JMB. C & T Chipser 

EXCEL 88-12 Turbo Barebom• 
Turbo Case. 150W PS. M.B. OK $149 
EXCEL 286IT /OMh: Barebone 

$:Z09 
$:Z95 
$369 

Case. !SOW PS. Motherboard OK 
EXCEL 286-12 /2Mh: 8arebo11e 
AT Case. 100 W PS. £.\p . .JMB. OK 
EXCEL 286-16 /6Mh: Barebone 
AT Case. 200W PS. E.tp . .JMB. OK 

~icf~/8f;f;?t . 2~~:1i~.\!':l:~,1;110K $449 
EXCEL 386-SX 20Mh: Barebone 
AT Case. 200W PS. £rp.2MB. OK 
EXCEL 386-20 20Mh: Barebone 
AT Case. 200W PS. Exp.SMB. OK 

$5:Z9 
$769 

1~cg;s/8JJlv 2t~:"fx~C:S,f1';,n~K $81 9 
EXCEL 386 -25C 32K Cache $1399 
AT Case. 200W PS. Exp./6MB. OK 
EXCEL 386-33C 33Mh: Cache $1799 
AT Case. 200\t' PS. Exp.SMB . OK 
EXCEL -186-25 15Mh: Barebone $W9S 
AT Case. 200W PS. Exp.SMB . OK 

.4.RCNET L4.N CA.RD 
r .... ·isred Pair. Coax Bus 
.4.RCNET ACTfl .E HUB 
8 Port Huh 
.4.RCNET PASSIVE HUB 
.+Port H14b 
ETHERNET L.\N C..\RD 
8 Bit .\T IAT. NE/000 
ETHERNET L.\N C..\RD 
16 Bir AT, N£2000 
18.~'1 J2 7X EMUL.\TOR 
3278179 XT!AT \\'fsojtware 
UNIXtXENIX 
.J.porr MULTl-TER.HIN.4.l 
UNIX XENIX 
O·porr .\ IULTl·TERMINAL 
UN/XtXENIX 

·port ,HULTl·TERMU•lAL 
NETBOARD L.\N ADAPTER 
XTt.4.T. 2.5Megahits.RJ/I 

$77 
$:Z59 

$18 
$145 
$169 
$359 
$109 
$:Z67 
$375 

$99 
iY,f~t:g~hi~~~/)fi:o~Egpr. $120 
NETW ORK OS b\' CB/S Inc. 
IBM L~N.\IS·NF.tNO\ 'EU 
Compatible Price per node. $119 

$79 

$129 

$199 

S:Z9S 

$345 

EXCEL 14·· FLAT SCREEN 
Amber Mono wltil1 swfrel bme 
SAMTRON Jr CGA COLOR 
640x200. 16 color. TTL 11·/Tilt 
SMefTRON 14" EGA COLOR 
6.JO.d50. 6-1 color, 7TL w!Till 
IMTEC 12" \!CA MONO 
720x480. paper 11·hire. 11·/Ti/r 
3Lynx lmelliSrnc 2A 
8dox600 . .28br. Color.wltilr 
3Lwv: /melliSync 
I024x768 . .JiD1Sy11c . w/tilt 

(2) Floppy Drfre Controller 
Works ll'ith Existing Comroller 
(4) Floppy Drive Comro/ler 
XT or AT. lmemal or £nemal 
AT /JO Ca' d 
Serial.Parallel.Game Pons 
1 Megabyre RAM /IQ Card 
Extended MemSP.GP.PP Ports.OK 
2.5 Megabyte RAM Card. OK 
Exrended Mem. Wirh EMS 33 soft. 
£\t£R£X RAM 3000 EMS -1.0 
3MB Expanded 1Wemory Card. OK 

[i~~{'J°t'l' ffftfff f,,~;ifi;~;i,,oK $119 

~~ ; ~~;~ifa~Je~ia/2f':S:rional $67 
(I I Pon High Speed GAME CARD 
Works grem 1ri1h Fasr Comprers 

PCIXT BOARDS 
(2 ) Pon Floppy Comroller 
Cowrols 360K & 720K Drit·es 
(2 ) lmemal (2 ) External 
Floppy Drive Comro/ler 
XT Multi 110 Floppy Comrol/er 
Serial.Parallel.Game .Clock Porrs 
PCIXT 640K RAM Card 
Expands up from 64 to 576K. OK 
£V£R£X 2MB -1 .0 EMS RAM Ca'd 
Upto 2MB. LIM -1 .0. OK 
PCIXT Clock Ca'd 
Barte')' Backup \V/Sofn1 ·are 
PCIXT Clock/Serial Card 
Battery Backup WIRS-232 Port 
(2 J Port GAME Card 
PCIXT Half Ca'd 
(21 Po" GAME/CLOCK Ca'd 
Bauer:-· Backup with Software 
PARALLEL PRINTER PORT 
Ser 10 LPT I or LPn 
RS-132 SERIAL (21 Po" Card 
( I ) Populated & ( I ) Optional 

MISCELLANOUS 
K£l' TRONIC IOI KErBOARD Ss9 
GENIUS GMF303 1000 DP! Mo11se Ss9 
GENIUS GM6000 3 -B11rton Mo11se $39 
EXCEL SUPER JOYSTICK $19 
COMPUTER TOOL KIT $17 
MT-81 Printa 130cps30 NLQ $149 
FOR LOIV PRICES ON ALL CABLES CALL 

$110 

$219 

$329 
$119 

$375 

1100 BAUD WTERNAL 
5 Yr Warranf\', 12001300 Baud 
1-100 BAUD iNTERNAL 
5 Yr Warrant\'. 240011200 Baud 
1400 BAUD EXTERNAL 
5 Yr Warrann·. 240011200 Baud 

j,~~:~i°? f,AKi;, ,:::..:MODEM $139 
9600 BA UD llVTERNM $459 
5 Yr Warrann·. 96001480011400 
960012400 BAUD FAXIMODEM $299 
/mernal. I Yr Warranry 

CALL FOR 
LATEST 

MEMORY 
UPGRADE 
PRICING 

if:,~s~A:~M~ ;1~"';;,~~~1 S39S 

lf:,~2~if8M1~ '1°~"c~~;;~, S729 

$419 

GRAPHIC BOARDS 
MONOGRAPH/CS WtPRINTER 
MGA. Herrnles Compatible $29 1.4 MB Floppy Dril'e 

J -112 " 
$89 
$89 
$69 
$69 

386-25C 25Mh: 31K Cache~1309 
Upro 16MB on morherboarcT 
386-33C 33Mh: 64K Cache$1709 

•••••••••••••• Upro SMB on Morherboard 

SALES-800-873-9235 

COLOR GRAPHICS IV/PRINTER 
CGA. IBM Colo' Standa'd $35 
VGA GRAPHICS ADAPTER 
8 0 ' /6bit . 256K. 800x600 $139 
ENHANCED \/GA GRAPHICS CARD 
8 o' /6bit. 512K. 101-lx768 $199 

1.2 MB Floppy Drit·e 
j . / J./" 
720 K Floppy Drive 
3-112" 
360K Floppy Drive 
j.//2" S:Z7S 

ORDER24HOURS 
7DAYSAWEEK f SERVICE-800-666-3440 

VIS A MC Money orders and cashiers checks welcome Company 
or personal checks. please allov. l\\O v.eeks Co!'J>Ora!e and 
lns111u11onal P<Ys are welcome Dealers or VAR 's please call AJI 
Shipping Handling and Insurance costs are excluded A.II Produc1s 
carry a I r ltmned warrant ans and labor ex-factory All Sales 

OiV1S1onOtWAAlncorporoted 5020N w 39thStreef Lincoln ebrosk.o 685 are Final ~fect1ve items w1i'i ~ r~ced at our d1scre11on Re-

CREDITDEPT. (402)470-3446-FAXNUMBER(402)41l}J 179 ~~~ ~ ,~0~;;;r~:ck~~?~~[ ~~s Ee~r;~d -~1/o~~t~o~1~nmed 
NETWORKPCFACTORYOUTLETLOCATEDAT48TH&OSTREET,L/NCOLNNEBRASKA68510 this advenisement ate su6Jeii to change w1thout nouce 
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Lr~ 
· - .~~J. 

Compact & Rugged Chassis 
for PC-Bus Node Computer 

PCXU-205 
• Passi»e backplane with 5 AT slots 
• Built·in 65 watt power supply 
• Supports one 3.5" or 5.25" floppy dri,·e 
• SupportS one 3.5'' hard disk 
• Built-in 8 ohm speaker and cooling fan 
• Dimensions 4.76" • 15.85" • 9.7" 
• Low cost and easy-to- use A1 

Advantech For Your Catalog Call 
408-293-6786 ..u:u 

Circle 24 on Reader Service Card 

EZ-WRITER™ 
(E)EPROM MUL Tl PROGRAMMER ' 

Best Portable (E)EPR 
Programmer Money Can Buy. 

• 

Models from 

0 $495. 
*100% USA 

Made 

• Remote Control 
• 40-pin Micro Option 
• All models wrth 40 char LCD 
e GANG SET IEIEPROM Opuon 
• RAM expandable to 16 Megabit 
• Model KF. with Parallel Port for fast Up Download 
• Universal (E)EPROM Support mcludmg ' 0-Pm Devices 
• Model K31C3. easy 3 key Opera11on 
• Data 110· Compaub1llry features 

B lam K 
1-800-523-1565 
In Florida (407) 994-3520 
Fax: (407) 994-3615 
CA (40B) 437·2414 

· Data l O is a r 1siered 1rademat'11. ot DATA I 0 Coroora11on 

Circle 47 on Reader Service Card 

Call for FREE DEMO DISK ! 
Specialists in ponable and battery backed up 
as well as PC compatible modular systems. 

M ~ 
~ 

Circle 106 on Reader Service Card 

RAM/ ROM Disk Card 
for "Diskless" PC 

PCL-790 
• Replaces mechanical disk dri,·e by solid ·state disk 
• Interchangeable SRA'I or EPROM memory module 
• Suppons up to ; cards in a single PC with 

power-on autoboot capability 
• Ideal for high speed. hea,·y duty access and high 

reliabili tr applications 

Advantech 
t.:SA & Canada; San jose.C~ A1 Tel: -!08-293-6-86 Fax: -!08·29.1...69-
Europe & Asia: Taipei. Tai\\:tn Adv ante ch 

Tel: 886-2-918-667 fa.\: 918-!)66 ..u:u 
Circle 24 on Reader Service Card 

VIDEO FRAME GRABBERS 

MODEL RESOLUTION 
HAT 256·4 256 x 256 x 4 495 
HAT 256-8 256 x 256 x 8 795 
HAT 512·8 512 x 512 x 8 995 
HAT 512-24 512 x 512 x 24 1995 
- IBM PC/XT/AT COMPATIBLE 
- DIGITALIZE IN REAL TIME 
- COMPOSITE VIDEO IN 
- 24 BIT RGB OUT except model HRT 256-4 

16 level gray scale out 
- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 
- FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 
- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 

RETURN OLD BOARD AND JUST PAY DIFFERENCE 

HIGH RES TECHNOLOGIES 

HRT P.O. SOX 76 
LEWISTON, N.Y. t4092 

PHONE 416-497-6493 FAX 416-497-1988 

Circle 146 on Reader Service Card 

Great 
Connections! 

Tell us the make and model of 
your computer and peripheral and 
we will guarantee a cable that 
works. N-E-D CABLE also 
stocks standard cables fo r IBM 
and Apple as well as switch 
boxes, gender changers, adaptors, 
Atlas modems, and related items. 

N-E-D Cable 
14 Kendrick Road , Unit 3 
Wareham Industrial Park 

Wareham , MA 02571 
Tel: (508) 291-2880 
Fax: (508) 291-2882 

Circle 217 on Reader Service Card 

All-in-One 
80286-12MHz CPU Card 

PCA-6125 
• 12\!Hz 80286 microprocessor 
• Socketed for 80287 math coprocessor 
• Popular AMI BIOS assures compatibility 
• Up to ; Mb flexible memory configuration 
• Built -in HD/ FD interface 
• Suppom 2 serial/I paral lel ports .A 
• VI.SI CMOS for low power consumption ,/j I 

For Your Catalog Call Advantech 

408-293-6786 ..u:u 
Circle 24 on Reader Service Card 

$120 to repair a 
hard disk failure! 
That same $120 could hame . · \ 
paid for breakdown insur- '? 
ance on a basic com- · · .. 
puter system for an \ l~ 
entire year. Insurance · · 
against hard disk failures 
and any other losses. Now SAFEWARE FIX:IT 
provides insurance for mechanical breakdown , 
(wear and tear) as well as external losses 
(theft , fire, power surges, natural disasters 
and more) . Al l in a single policy, for as little 
as S100. per year. Call free for full information. 

(1-800-822-2345 
Local 1-614-262-0708 Fax 614-262-1714 

SAFEWARE , The Insurance Agency Inc. 

~
-------) 2929 N. High Street l::JF PO. Box 02211 

l!i Columbus. OH 43202 

------- Not Available m All States 

Circle 273 on Reader Service Card 

9TRACK 
TAPE SYSTEM 

• Mainframe lo PC Data Transfer 
• High Speed Backup 
· All Software . Complete System 
• Service and Support. easy 

Installation 

call (818) 343·6505 or write to: 

CONTECH Computer Corp. 
P.O. Box 1S3 Taruna, CA 91356 

CONTE CH 

Circle 66 on Reader Service Card 
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Scottsdale Systems - Since 1980- 1-800-777-2369 

COMPUTERS 

SCOTTSDALE SYSTEMS 
PLOTIERS 

IOLINE Roland DESKTOP PLOTIEAS 
A&O L::i35GJ 52339 

.:.osA egro 
A:;s 32..:;; 

PR INTERS 

.:..-i: Acee 500 
Ca-o- 3.J. · JOE 

53J5 
73S 

1299 
72S 

LASER PAINTERS 
OUt.lE AP 0 u: & SM 
r'o LASEM ll 
PANAS0\1C 3..:..: ) 
?ANASO IC ..: ..:5 ) 
L::ia.s· 

53199 
1699 
1199 

A&D Lo T'.:C 2889 DXY- · ~co 
386 SX .......................... 51655 L? TOO·S 3129 OXY • 2CC E ec:·os:a; c 
386-33 MHz ...................... 53925 LP .!000" 3579 Paoe· ,...oo 

5914 

::i,:i:'aSC"' C . ·9·, 237 
1339 P3n.;:so.,c · ·so 185 LPS- ..: 

3935CAfl.ON 
$1795 

5959 
C!"'O ce o~ Fu Sze Oes-.~op Case o· Fi,. S·ze Tom:· Case le ..:ooo a 3935 

V'r J C,, '.; "'g 1 .. 1acr "i'S CALL 
DXY · 300 := ec:•os:at.c 0-. ea ta A Mooe s CALL 

p~~~~~~
0

DRAFTI NG PL0,-;~
5

~S ~;~ c~~·~OCl~;~eis ~:~~ 
PACI FIC DATA 

Eacii ScouscalE.< I.lac" ne Has a · Vea · \"/a··a"l: 01"1 °ar:s 8 Laoo· .- a 
Ove·n·g"l1 Serv ce o:i '.'/a·ran;eec Pro::: .. cts 3 aces & r-o: T OS CALL 

HOUSTON INSTR UMENTS 

25 ., . 
? loner 1 ~ a Car:r cge 

IOMEGA 
8e'1'10u Box 

5265 
239 

Altos WIXenix ... ............ ... SAVE l-rg t.1-.r 
OMP 52 52 
DI.IP 6 ' 62 
Dl.IP O· D:.. 
Q!.IP62 Dl 

S982 
2425 2866 
29..\l 3895 

3743 
J 737 

• Year 1Narranty Tos.,•oa Al /Aooe s CALL 
Gqx 30,) AR S3229 c i zer A l.lOCe's CALL 

WYSE 386 25 MHz WYSE 286 Gqx ..:oo AR 3890 D con ... SOP 300P CALL B· • 20- l 21 ..: ~.1 8 lnte·'la S89S 
T YearWarramy S3920 Moce121· 2 51284 Ro land FLATB ED PLOTTERS NEC P-2200 315 

• v-:ar Warran;y NECP·5200 505 
1..:.: . · ..: ,: 1.18 lnterna 1095 

\ 'JVSE 386 •6 f.1Hz 2214 t.1oce 21 · s 1351 
OPX 2000 8 Peri w S1aro 51~89 ~EC P-5300 659 

Pr.ces do nor mctuae :nrerrace 
MATH CO·PROCESSORS ..... CALL ENTE R DPX·2200 8 °e.,w Staroo ~EC LC 890 3159 

ALLOY 

TERMINALS/MONITORS 5599 SP600 
CALCOMP 

Pace· '-lo c 3859 Authorized S e rvice Fo r 

.~~~a:~oo Peno· Pe"c CALL ~ 

A oy JI.IP 2 & It.IP 8 Cards S 
r.11..1 I ware 386 & 256 Vers O'"S AV 

WYSE TERMINALS 
'NY 30 GA .·1 Keyboaro 
WY 50 GA w Keyboaro 
WY 60 G w A .'I Keyooa·o 
\'/Y 99GTA w Ke~ooa• 
'r"IY • 50 G w A w KeyOOa•o 
\'VY 2t2G W w ... eyooard 
WY He:gn: Aa:us;ao~e ArM 

OUME 
QVT ' 01 P'usGA '.'! 
OVT · 19 Pius GAW 
QVT 203 Pius GA\'! 
OVT PCT GAW 

MONITORS 
s299 ri::c 2A JD 5499 649 
377 '.JEC .!O 50 S1160 2385 
405 f.l!SL.o.sri D·al'"'onc Sea"' 528 
468 Se ~o ·.: ..:o 615 
367 So'1y • 303 • 302 S577 649 

1489 H '. aC'i• Suoer Sea" S1999 
95 Phi' OS 20 t.l Res 2059 

WYSE MONITORS 
S316 \ '.'Y 530G A 
395 \ 'IV 550 AW 
443 WY 650 
385 \'1 Y 700 

IMTEC 

5169 
179 
4S9 
695 

'023 ~ C25 
·0.:301.1 · o..:..: 
:sJ2 ssn.:.. 
or.15222..: 

S3715 4519 
5869 8739 
3819 4275 

11.919 

HE\'ILETI PACKARD ............ CALL 
OPTICAL SCANNER B SOFTWARE 

Da'.a Coo1 CALL 
"'arasO" C rlS 505 506 51037 1315 
t.I cro:e•. CALL 

AMT 
Af.11' ACCEL 500 lr :e ·s P Cl 51699 

g:~.;~~~ ~:~~·1·~~:,a;a 3329 TriMatrix ·w 
w S:a"'c CALL BOARDS 
Roland THER MAL PLOTTERS Ge.-oa tr-;e 

LTX ..:20 510.496 
l TX-320 7499 
L TX· · 2'J 2246 

Roland CAMM MACHINES 
So·i\·.are & ACCE'SSOr es CALL 

Authorized Ser.iice for Rolland 
Plotters and Camm Mach ines 

Ve--:co1"1A r: oces 
BOCA 
Coora ;., 1.1oce s 
Pa·ao se VGA P ..is 
Pa·ao se P·o' 
Cor:·o· Sys:e-s NEC 
Nuroe- N '"E' la como 

MODEM 

CALL 
CALL 
CALL 
CALL 
5289 

49S 
CALL 
CALL 

DIGITIZERS MUL TITECH SYSTEMS 

Rev.eve· 60 o· 2CO E 
POWER PROTECTION 

Datas., e o all r-ooe s S 
Sa'e ?o ... er S)s:e...,s a I ""oce s Av 
- ·poL:ea races E 

TAPE BACK UPS 
E-e·a c 5:,-s:e....,s a r-oce s 
Ge'"oa a11 rioce s 
lr .•1., a rodes 

HARD DRIVES 
CDC IMPRIMIS 

1 Year \"lar-ar/y 
72 1,19 !h•u 600 MS CALL 
l.\a,ior CALL 

IBM TERMINALS lm T~c 12:-0 i.::-o 590 121 
348 293 

42S 

KURT A SUMMAG AAPH ICS a roce s 

us Ro:>o: cs a fT'OCE'·S 

SAVE 
SAVE SOFTWARE 

IBM 3 Yea1 War1an1y CALL Im Tee 1..:30 · :...:v 
Lm-. MC 5 405 Im Tee ·.:321.1 
Altos i 457 ACER 

KIMTRON 
hT 70PC 

· .: M i..t1scan 
5349 • .!"VGA 6.! QA .!80 

5438 
3J9 

IS • • 2\ 1 2 Cote ess ..: o.,:;o~ 

•n :er ~ace "· 
JS · ~ 2\ · ;Core ess ..: Owi:oro 

Ldet.r1.;> Lrm./ea \Vifrramy 
· 2~ 12 Su-if"'lasi..e:c" 11 5355 
· 2, · 8 Pro·esS·O'"a 620 

5439 

~ N 0 v E L L DESIGN~~~ SOFTWARE 
ARCNET EZCAD 

5112 TURBOCAO 

5220 
139 
69 

·:. A,,..oe·..,orga·e 129 CJISO· pe.- S!j .. s a""l::: 
HITACHI .................................. CALL 

GENIUS TABLET 
·Coa · S:a·1000 Of; 1 
· · os:Coax 

TIARA ETHERNET 
360 MUL Tl USER 

629 . 21 12 ? wC• S:·1 wS a.-c So':.-.a1e SCO Xei,, 386 5510 

Authorized Service for WYSE 
LEASING AVAILABLE 

INTERNATIONAL ORDERS WELCOME 

CALCOMP 
Ca Co,...o23 "2J · 21 · 2 5365 
ca cc--os · co Se es CALL 
Ca Co.,..:i 9580 Se· es CALL 
Ca Co-o\"! z ............................. 165 

3 '"'ear \"Ja··a";I O"' Tao e: 5299 

Call for pricing on 
larger digitizers 

·Larca·c E PC 8 B · 
TIARA ARCNET 

·-a-ca·o A PC 
SYNOPTICS 

·2500 25 · j \ 'to·-.i;;·o_o 

215 Co'"c_,11e.,· DOS :?85 ~ o Use· 310 

91 

CALL 

All software sales are final. 
Call Service on 

Printers. Terminals. 
Monitors. Computers 

..-· Scottsdale Systems • 1555 W. University Dr., Tempe, AZ 85281 • 1 v1s.1 
. _.4~ · ? · ces ,steo a·r> ·01 cash D scove·>· i..1as:e·Ca·o arc v sa ace · 6~ ·. AZ resoe'":s ace 6· · 2= 0 id\ ace 3•: ·o· C 0 D aoo 5' = '.c· P 0 :r:e·'la:o.-a o·cers .·. eco,..e ;., tef"'S a•e ... e.·. :. :" -a ... :ac: ... e· s -

'.. _,• ro: guarantee comoa1ao1hly Pe·sona ario co-:oarl' c"ec -.s lche 1..0 to 5 cays !O c ear o, ces a~c soec ·ca'. O'"S s~o_ec '. :c :..,a.,i;;e ?·oc-ct s-o,ecl :o a\a ao 1,. a aop; cao e :·aoe--a•·s ·ecog., zeo arc O""l • e ,..... " .... 
; ·~::..ii ·.:'"""''' Retu<'eo o·oocc:s sco,ec110 20'o "" '" ng 'ee a•o '" cew co-c: o· • o· g •a oac,age ·g .·."" a .-.a•·a·:y ca-cs -a•ca s a-c cao es 'oc•eo: ss . eo a':e< 30 cays "O~ ca:e o• sn o~e·: l'le co EB·•-Co-

.... 602-966-8609 SERVICES (Mon - Fri ) 602-731-4742 FAX 602-966-8634 

Alloy .. . .......... Call 
Archive VP·60E ......... 830 
Archive VP· 1 SOE .... 1150 
lmpnmis 182 Mb .... 1340 
lmprimis 350 Mb ... 1645 
lmprimis 702 Mb .... 2295 
Miniscribe 3180 ..... 1099 
Mitsubishi Worm ........ Call 
Mou1ain 4440 ............. 555 
Panasonic Worm ....... Call 
Plus HardCard 20 .... 5 0 
Plus HardCard 40 .... 576 
Quantum Pro1501 ... 840 
Praim. Iomega. Rodime. 
Storage Dimensions. 
Others ......... Call 

BOA RDS 
A~ist XJ 0116 ... ....... 1914 
Boca VGA 640 ........... 130 
Calcomp ................... Save 
Genoa .......................... Ca ll 
Intel Aboveboard+ .... 460 
Intel Inboard 386 PC 375 
Melheus 1128 ......... 1899 
Orchid Pro Design .... 250 
STB VGA EM 5 2K .220 

Acer SX .. 410 
Acer 20Mhz .............. 2220 
Acer 25 Mhz ............. 3005 
Acer 25/4 ................... 3530 
Acer 33Mhz ......... . 4050 
ALR 286140 .............. 1295 
Altos .......................... Save 
AST ............................... Call 
Everex ...................... Save 
Hyundai Work/ST ..•.. Call 
Mrtsubishi .................... Call 
Nee ProSpeed .......... Call 
Packard Bell .. . . ... Save 
Racor WoMST .......•.. Call 
Sharp 4602 ............. 1540 
Samsung AT .............. 870 
Samsung 386 .......... 2200 
Tl L T286112 .............. Call 
Tl L T286145 . . .......... Call 
Toshiba Laptops ........ Call 
Wyse 2108 ................... 665 
Wyse 3216-01 .......... Call 
Other Models ............. Call 

CD-ROMS 
Hitac i CDR360 ........ 565 
Hilachi CDR1503S . 605 
NEC PORT35 ........•.. 420 
NEC CDR-77 .........•.. 560 
NEC CDR-80 

Circle 344 on Reader Service Card 

Calcomp 1023 ........ 3665 
Calcomp 1025E ...... 4 785 
Calco p 1043 DM 5790 
Calcomp 1044GT ... 8615 
Enter SP600 ............ 605 
Houston DMP 52 ...... Ca ll 
Houston DMP 62 ...... Ca ll 
HP 7475 A ................ 1380 
HP 7550 .................... 2895 
HP 7570 ................... 2895 
HP 7595 ................ 6470 
HP 7596 .................... 837 
HP DrahPro ................ Call 
loline 3500 .................. Call 
lolme 3700· 1 .............. Call 
loline 3700·8 .............. Call 
lohne 4000· 1 .............. Call 
lohne 4000·8 .............. Call 
Roland 885 ..... . ... 7 5 
Roland CAMM-1 .... 3155 
Roland CAMM-2 .... 2110 
Roland DPX 2000 • 2110 
Roland DPX 2200 .... Call 
Roland DPX 3300 • 2802 
Roland DXY 1100 .•. 910 
Roland DXY 1200. 1330 
Roland DXY 1300 • i 755 
Roland GRX · 300 D2805 

Canon BJ 130E ...... 705 
Canon LBP·4 ........... 955 
C.ltoh C5000 .. 6 0 
Data Products 870p 1i 95 
Diconix 150 PluslP ... 345 
Fujitsu DL3400 ........... 520 
Genicom ................... Save 
HP Paintjet ................ 1025 
Mrsubishi Color ........ Call 
NEC LC 890 Laser 3240 
NEC P2200XE .......... 335 
NEC P5200 ... . ... 52 
NEC P5300 ................ 705 
O idata ML 321 ......... 475 
Okidata ML 390 ........ 475 
OTC 850XL ......... 1645 
Panasonic All ............ Call 
OMS ............................. Call 
Oume Crystal Pnnt. 2725 
Oume Script Ten .... 3145 
Seiko Smart Label ... 195 
Texas Instruments . Save 
Toshiba 321SL ..... Save 

SOFTWA RE 
We carry every 
major publisher 
and title 1 Call now 

ATI 2400 E;c E 
Corporate Voice 
Everex ...................... Save 
Hayes Sman 2400 ... 345 
Hayes Smart 2400B 250 
Megahertz laptops • Ca ll 
Multitech 9600 ........... 475 
Multitech v.32 ............. 675 
Telebit T1000 9600. 590 
TelebrtT2000 ........... 1050 

Ven-Tel Mac 24 ESave 

TE RM INALS 
Altos ............................. Ca ll 
IBM 3151- 110 ........... 350 
Kimtron KT-iO PC .... 345 
Link MC·5 ................ 315 
Oume 203 ................... 335 
Televidec 955 .. . ... 379 
Televideo 965 ........... 395 
Texas lnstrume ts .Save 
U isys ......................•. Call 
Wyse'!IJ ....... 295 
Wyse so ..... ·············· 365 
Wysef/J .............. ......... 399 
Wyse99 GT 
Wyse 150 

........ 4 0 
Mnsubishi HL 6605 205 
Mttsubishi Hl 6905 2025 
Nanao 9070S .. ····-·· 995 
NEC Mul\lSync II .... -· 610 
NEC Mult,sync 2A ·- 485 
NEC Mulnsync 3 _ 650 
NEC Mulfisy c 4D . 205 
NEC M ~ sync 5D . 2420 

EC Mu 1sync XL .1 915 
PGS Ultra 16 .............. 885 
PGS ltraSynch ....... 500 
Phillips ... . ......... Call 
Samsung 4· EGA • 375 
Seiko 1a40 ................. 590 
Seiko 2050 ............ 2095 

........ Call 
............... 680 

................. 505 
.... 2445 

Ca'comp 12x12 ....... 375 
Ca comp 36x48 ...... Call 
GTCO 12x12 .............. 325 
Hitachi .. . .............. Ca ll 
HP ........................ Call 
Kuna 12x12 ................ 380 
Ku a lS12 x17 ...... 616 
u onics ................. Save 

S 1ptel ....................... Call 
S1eko 3503 ................. 285 
S m a Sketch II ...... 285 
Su ma 12x 18 ........ 625 
O'J"er sizes are availab!e. 
Call ior currem pncing! 
SCANNERS 

Calera TrueScan S 2015 
Calera Scan IX· 12 .... 185 
Daracopy 730 .......... 1099 
Datacopy 730GS ..... 819 
Datacopy 830 .......... 1695 
DFI Handy Scanner . 250 
logitec .......................... Call 
Mitsubis i MS200 ..... 725 
Panasonic AS307U 1050 
Panasonic RS505 . 795 
Panasonic RS506U 1055 

SPECIALS 
Co putone .... . .. Call 
Ze ith 1490 S;ands .... S5 
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TM 

~ 
"gives you all the C 
language routines you 
need to write an impres­
sive scientific graphing 
program of your own. 
Highly recommended. *" 
- PC Magazine 

sin(y)*cos(x - y) 

J .1 • 1 

IBM® PC (with source code) $395 
Circle 277 on Reader Service Card 

Macintosh® (no source code) $295 
Circle 278 on Reader Service Card 

Licensed for personal use only 

"its ease of use, high 
resolution graphics, 
emulation, and price 
make it a more attrac­
tive purchase than the 
other products.*" 

- MINI-MICRO Systems 
Only $150 until 3/1 /90 

$195 thereafter 
Circle 279 on Reader Service Card 

"Full reprints on request 

Sc}en·~.1~c Encieavorr;s 
508 North Kentucky Street 
Kingston, TN 37763 USA 
(615) 376-4146 FAX:(615) 376-1571 
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Intelligent Solutions 
NetWare, DOS, OS/2 & Xenix 

~ SCSI 
CONTROLLERS 
FORISA&MCA 

Novell tested 
under NetWare 286 

H 0 V ( L L l A 8 S 
AUT H OlltZtO 

Use with NetWare 
286 or 386 

TESTED AND 
APPROVED 

Use any size 
SCSI disk drive 

NetWore Compatible Handle large SCSI 
hard drives and 
erasable opticals 

~O,ff!!.~hone: (216) 234-6387 
~ FAX: (216) 234-2233 

The SCSI Professionals 

6801 ENGLE ROAD, CLEVELAND, OH 44130 

Circle 240 on Reader Service Card 

SAME DAY SHIPPING 
R & R Electronics 

6050-X, McDonough Drive, Norcross, GA 30093 
(404) 368·1777 • Fax (404) 368-9659 

Prices subject to change uiithout notice 

SIMMs add $2 for SIPP 
1Mx9-80 
1Mx9-100 
1Mx8-80 
1Mx8-100 

$82 256Kx9-80 $28 
$80 256Kx9-100 $26 
$74 PS/ 2 Call 
$70 1Mx9· 70 $85 

D-RAMS 
256K-70 $300 64xl-10 $1.80 
256K-80 $2.50 64x4-100 $3.50 
256K-100 $2.25 256x4-80 $8.75 
256K-120 $2.10 lMxl-100 $8.25 
256K-150 $2.00 lMxl-80 $8.50 
MATH CO-PROCESSORS 

8087 
8087-2 
8087-1 
80287-8 
80287-10 
80287-12 • 

$ 89 80387-SX 
$115 80387-16 
$165 80387-20 
$185 80387-25 
$210 80387-33 
$285 80287-6 

800-736-3644 

Circle 265 on Reader Service Card 

$299 
$310 
$355 
$450 
$550 
$135 -""' -

SIBEC-11 

• Intel 8052AH-8ASIC CPU 
• PRO/\I programmer 
• Now rC'quires 5V.5tJpph on/\ 
• Enh.;mced memon mapping: 

5upporr .. 2K-6.JK dei1CC''-
to a rota! of 128K. 

Still only $228.00 QTY 1 
Call 1ow! (603) 469-3232 

lnqu1rC'<1bout our PKD51 8051-8052 product dt:'\clopment 
l.11 1or lhC" 18 \I PC/\ TIA T· 5595 and 80 51 /80 52 BASIC 
w mpilC'r. S295 

COMPLETE 68000 
ENGINE 

ONLY $295 
Yo ur PC and an EPROM programmer are the only 
development system required . On board Forth 
development language will also launch C 
applications. 

• 8MHz 68000 • + 5V only power up req . 
• up to 128K RAM & 256K ROM onboard 

VESTA TECHNOLOGY, INC.•7100 W. 44th Ave.•Suite 101 
Wheatridge. CO 80033 • (303)422-8088 • VISA & MC 

Circle 328 on Reader Service Card 

El-ROUTE VERSION II 

SCHEMATIC TO PCLAYOUT $500 
INCLUDES llUTO ROUTER 

El-ROUTE Version II lrom AMS lor IBM PC. PS /2 and Com­
pat ibles rs an integrated CAE Sys1em which supports 256 
layers. trace width from O 001 inch to 0.255 rnch. flexible 
grid . SMO components and outputs on Penp1otters as we ll 
as Photo plotters and printers. 
Schema11c Cap1ure 5100. PCB Layou t 5250. Auto Router 5250 

FREE EVALUATION PACKAGE 
30 DAYS MONEY BACK GUARANTEE 

1-800-972-3733 or [305) 975-9515 
ADVANCED MICROCOMPUTER SYSTEMS. INC. 

1321 N.W. 65 Place - Ft. Lauderda le. FL 33309 

Circle 33 on Reader Service Card 

The Ideal Keyboard covert 
Protect your computer and eliminate down­
time caused by liquid spills, contaminants, 
environmental hazards, etc. with VIZIFLEX 
SEELS · the only keyboard cover that: 
• Remains securely in-place during the 

operation of the keyboard and will not 
interfere with computer performance in 
anyway. 

• Is designed to "fOrm-flt" to the exact con· 
tours of the keyboard to provide superior 
tactile sensitivity & feel for individual keys. 

• consists Of UltraAeJCTM material, a trans­
parent, flexible "film" which allows all 
·markings· to be clearly visible. 

VIZIFLEX SEELS are the only keyboard covers 
for your computer! 

Circle 330 on Reader Service Card 



€~ COMPUTER DISCOUNT WAREHOUSE™ €~ 

I Mountain. 
MOUNTAIN 4440 Internal . 
MOUNTAIN 4440 External .. . 
MOUNTAIN 150M Filesafe ... . 
MOUNTAIN 300 Meg External .. 
MOUNTAIN 2.2 Gigabyte ... 

... .............. ....... ................ $385.80 
. ................................ 557.75 
............................ 1J98.J9 

.. . .. ... .. . 2538.80 

WHY PAY 
RETAIL? 

SAMSUNG S-3000VE 
e 10MHz e 640K 
SEAGATE 20MB Hare! Drive w/Controller 
SAMSUNG Amber Monrtor 

PACKAGE 
#1 

Monochrome Graphic Carel 
COW- Price ... ............................... ...... $880.00 

. ...... . 445J.30 

IRWIN 145C 40M8 lntemal... . ........................................... .$339.94 
IRWIN 2080 BOMB Internal PS'.? ...... . ............................. 442. 70 

:=~:~~~~=~~~= ·····~~ .. : :~:~ IRWIN 785SP BOMB External... ... . ; ............... .567.05 
IRWIN 485A BOMB External AT .. . .................. . ....................................... $38.64 

CDW"' Setts 
for less 

PACKARD BELL 686 
• Enhancec Keyboard • DOS 3.3 
• 286112MHz Microprocessor • 640K 
SEAGATE 40MB Hard Drive w/Controller 
PACKARD BELL VGA Card 
PACKARD BELL 8541 VGA Monrtor 

PACKAGE 
#2 

.. ............. .... .. ........................ .... ........ .... .. $1395.00 IRWIN 645 t E 250MB External .. . . .................................... .................... 10n.86 
IRWlN 787SP 120MB External... . .......................................... .592.77 

COMPUTERS 

SAMSUNG 
S·3000VE, 4.n/1 0 MHz ...... .... .. .. .. ....... ........ ... $499. 11 
S·550 AT Comp .. 8/12 MHz. .. . ................. 885.64 
S-550. 20 Meg .. . ..................... 1198.80 
SD700SX ........ ..... ........................... ....... ....... 126J.21 
SAMSUNG PC Term;nall/286 .................... .. ........ 835.60 
S·6JO · 286. ... . . .................. 693.50 

PACKARD BEU 
PB686V, 12MHz ..... _. . ... _..fil56!!7 
PB286.20Megl.at:<q> ······---······· ...... 1799.55 
PB286. 40Meg VGA ~··-·- ...... CALL 
PB386'25.-·······················-····-····-············-·-···-···· ............. 251920 
FORCE386SX.16MHz._. __ ······--·-···- ...... - .. 127170 
FORCE 386SX. 40 Meg . . . .......... 1595.1J 

TOSHIBA 

t11~~E/)(E g(.j. mgg.~OM~ iir~~~~ 
T1200XE 286 ....... FOR T5200. 100 Meg ...... ALL 

mgg: ~goM~egdTHE~T mgg~~ ;;..~.SmrE 
WYSE 

................ NEW MDL 2116 ........... $1027.20 
............ PRICE 

C/JmPAa· 
..... $1549.95 386584 ..... ... ......... $3280.40 

286E. MDL 1 ........ 1899.50 386,2Miz. M:nll .... 8177.99 
386·20E. 100Meg4911 .22 386·20E.40 Meg .. .4298.12 
J86S. MDL 1 ... ..... 2J24.49 LTE Laplops ... .. .... .. .. CALL 
386·25E ....... .. . ..... CALL 

HP & CPQ COMP. MEMORY 

1 MB Module CPO · J86.J86S. 20E ............. $165.66 
4MB Module CPO· J86. 386S. 20E. . ....... 564.50 
1 MB Exp. Bd. · J86S. 20E ......................... 221.86 

~~~ D~r~9e -L~~~~Je~91E no :~ . ................. _._J~k~i 
1MB Upgrade LaserJet llP Ill ......... .......... .... 219.65 
2MB Upgrade LaserJet UP 1 Ill ....... .......... 299.13 
4MB U~rade LaserJe1 JI J llD ....................... 521 .87 

T~~h~:rs;~!f~~~e~0~ Memo~ ::::::::::::::::::::::g!tt 
WYSE TERMINALS 

.................. S37J.40 / 300.16 
.375.90 1294.10 

....................... ........ ................................. 394.82 
.............. 272.45 

CD-ROM 

HITACHI 3600/3850 ... .. ........................................... $589.n 
NEC External / Internal ...... .. ...................... 559.10499.55 
NEC XT I AT I PS'2 ................................................... 138.9J 
TOSHIBA CD·ROM External ................................... 799.29 
TOSHIBA CD·ROM PM External ... ... . ............ 1069.12 

PLOTTERS, DIGITIZERS & SCANNERS 

~ca/Comp 
1023 .................... $3598.40 12 x1 2 ............... $368.12 
1043DM. . ... 5825.15 12 :x 18 ...................... 719.10 
1025 ...................... 4544.06 J6 x 4<l ................... 3236.15 

MUFITFI 
12121S1....... . .. $349.06 J6 x 48. . ... S2891.5J 
l 2 :x 17 .... . . .... 499.35 4 Bunon Cursor ......... 75.00 

lOGiHCH 
.............. s1n.89 t S214.50 

..................... 9J.OO 

......... ...... ...... $354.40 
........ . $599.50 

nJs'WJffi~T 
HI DMP·52 
DMP·52MP 

HI DMP·61DL 
DMP62DL 

Image Maker/Jetpro 

MOST ORDERS RECEIVED 
BY 5:00 P.M. C.D.T. 

SHIP SAME DAY 

DOT MATRIX & LASER PRINTERS 
EPSON' 

l.X8t0 ................. CALL L0510 ........... ALL EPSON 
LQ850 ................ CDW " L0950 .............. MODELS 
FX850 ............. FOR BEST L01050 .............. READY 
FX1050 ............... PRICE L02550 ............. TO SHIP 
LOI 010 ............... EVER CALL FOR ACCESSORIES 

CDW" stocks all cut sheet feeders and ribbons. 

NEC 
P2200XE ............... $344.65 P5300 .... .................. $685.63 
P5200 ... ......... ........... 509.12 LC290 ...................... 2822.60 
CALL FOR ACCESSORIES LC890XL .................. CALL 

!Ql l§@t\il~~( by KODAK 
150P /300... . .......... $339.75 1418. 17 

TOSHIBA 
Exp<esswmer311 .... CDW- 321 SL ............ ALL MODELS 
Expresswnter J01 ....... HAS 341 SL ............... ..IN STOCK 
351 SX ....... ALL TOSHIBA Page Laser6 

brother 
M·1809 .................. $363.63 M-1909 ....... .............. $457.10 
M· 1824L .................. 482.95 M· 1924L... ................. 599.65 
HL-8e .... . ... .. 1699.90 HL8PS Postscnp1 .... 2883.20 

OKI DATA 
ML 182Turbo ....... $234.48 ML321 ..................... $479.28 
ML 172 .................... 199.95 ML 390 ....................... 475.96 
ML380 ............... 299.95 Ml391 ... . . ........ 639.48 
LASER 400 ............. 930.00 ML 39J ....................... 995.90 
ML320 ..................... 329.68 ML 39J Coklr .......... 1067.60 

Panasonic 
1124 ..................... $304.49 1592 ......................... $409.44 
1695 ................ ......... CALL 1191 .......... .................. 2J2.12 
1180 .. . . ............ 193.95 1624 .......................... 445.32 

[hf.] ~~~K';.";ic'; 
H·P LaserJet Model llD .................... ..................... $2497.95 
H·P Desl<jet Pi.JSIH·P Laserjet llP ................ 679.3311034.07 
H·P lase<jet Ill . .IN STOCK H·P Deskwri1er .......... 819.22 
H·P Parnqet ................ CALL H-P Pain¥t XL ........... CALL 

PACIFIC DATA 
PACIFIC DATA 25 ;n 1 Cartridge ...... . ............... $272.86 
PACIFIC DATA Postscript Cartridge ......................... 478.60 
PACIFIC DATA Ploner in a Cartroge ......................... 247.50 
PACIFIC DATA 1 Meg Upgrade for LaserJet II ........ 193.39 
PACIFIC DATA 1 Meg for 2P / Ill ................................ 223.94 
PACIFIC DATA Heacmner... . .............................. 268.28 

w1:,, 39:I•t-i; l·HJ:t .. :.: 1;<•:tifii•l;tW 
INTEL Above Board Plus 512K ............... $385.68 
INTEL Inboard J86 PC .. . .... .. .... .. .. .... ... .. 514.60 
INTEL Visual Edge .. ........... ..... ..................... 448.39 
INTEL Connection Co-processor ... . . .... 495.67 

INTEL 8087·2 .. .. ... 119.90 INTEL 8087·J ....... 95.20 
INTEL 80287·6 ..... 1J7.JO INTEL 80287·8 .... 206.55 
INTEL 80287· 10 ... 22J.55 INTEL 80J87·16 .. JJ7.60 
INTEL 80J87·20 ... J90.65 INTEL 80387·25 .. 478.92 
INTEL 80387·SX .. 299.82 INTEL 80387·JJ .. 575.20 
INTEL 80C287·A .268.50 

DRIVES, TAPES & CARDS 

ST225 Kit 20 Meg ... $259.58 SEAGATE 4096 BO ... S559.95 
ST238 Kit30 Meg ..... 269.J2 SEAGATE SH51 ·1 ... J1720 
ST4383E J29 MB 1588.10 ST4766E 676 MB ... 2452.40 
ST•182E 160 MB .. 998.44 ST1126A 111 MB ...... 710.68 
ST1162A 143 MB ... 919.44 ST2383A 338 MB ... 1864.40 

MICROPOLIS 
13J5 70 Meg ....... $589.40 1 J55 142 Meg ....... $998.40 
1375 153 Meg ..... 1230.85 1558 338 Meg ....... 1512.52 

NOVELL NETWORKING 

SOFlWARE STARTER KITS 
Entry-Leve! 286 Starter Kit, 4 Users ........... .. ... .. .. CALL 
Entry-level 286 Staner Kit. 8 Users .... ...... FOR BEST 
NOVELL Netware 386 ...... .. ... ..... .. ..... ......... ... NOVELL 
NOVELL 286 Advanced Nerware V. 2. 15 ....... PRICING 
NOVELL SFT NW1are V. 2.1 5 ... ............ AUTHORIZED 
NOVELL Netware Assurance ...... SALES & SERVICE 

INTERFACE CARDS 
JCOM ETHEALINK .. . .......................... SJ75.45 
ARCNET PC 110 LANboard PS/2. . ... 343.75 
ARCNET PC 130 LAN board .......... .... .. ... ...... ... .. 146.27 
ARCNET PC1 JOE LAN board ...... ......... . ......... 165.50 
AACNET SMC 16-Bit File Server Board ............ 369.41 
ARCNET SMC 16-Bit Workstation Board .... ..... . 276.15 
ETHERNET lntertace Connector (NE 1 000) .. .... 189.25 
G·NET Interface Card w/Cab!e ...... ..................... 298.52 
NOVELL NE2000 ... .... ........................................ 226.40 
THOMAS CONRAD t6 Pon Hub .... ................... 699.25 
THOMAS CONRAD 8 Pon Hub ..... ................. .. J78.65 

MODEMS & COMMUNICATIONS 

intel 
2400 lntemal ..... $149.75 2400 Exiemal ......... $176.94 
24008 MNP ...... ..... 197.72 2400 Exiemal MNP .. 224.11 

PRACTICAL PERIPHERALS 
240QMNP Int ....... $169.1 1 2400 Int .................. $128.88 
2400SAMNP ........ 191.22 2400SA .. .. ................ 172.97 

HAYES 
1200 External ...... $278.60 24008 Internal ....... $224.45 
12008 Internal. ... 163.20 2400 PS'2 ... ..... ..... 345.40 
2400 External ........ 338.84 

[Il, 'floboticS 
Courier 1200 ....... $189.60 1200 External ...... . $129.10 
Cou1er 2400 ... 279.60 24008 ............ ........... 199.70 
12008 ..................... 108.45 14.40Q HST .... ......... 586.75 
Dual 14.400 HST ... 952.65 

!'AFJ. MEGAHERTZ CORPORATION 
2400 for ZENITH .. $167.10 240017CCM'!'OSLT.s5l.OO 
2400 for NEC ....... . 225.88 2400 for TOSHIBA ... 167.10 

BATTERY BACKUP & SURGE 

AMERICAN 
AME· 1200VX ...... $764.45 AME·520ES ........... S3n.48 
AME·330XT ... 257.72 AME·BOORT ............. 599.19 
AME450AT ........... 321.82 AME·600LS ......... .... 449.19 

•e_e t e Shield 

500 Wan ......... .... $555.05 SS700+ .................. $887.90 
BOO Wan . . ... ... 628.56 12oowan ................ 962.75 
5 100 ........................ 59.55 60utletSurge ............ 27.85 

• Durant Technologles, Inc 
BPS·JOO ... ....... .... $314.00 BPS·550 ................. $429.11 
BPS·SOO ............ J99.88 BPS· 1200 .. .. ............ 738.82 
BPS·800 ................ 648.30 ea 
BC·•50 .......... ... $298.50 4 Outlet. ... .. ........ ....... $44.25 
BC·1200 ................ 649.55 LC·1200 ................ .. 158.85 
BC·2000 .............. 1179.80 LC· 1800 ............ .. ..... 196.BO 

MISC. & ACCESSORIES 

~~Etl18"0~ ~~~~~.8.<J.'.' .. ••.· ··•··•· .... ~.
9 

9.~~rn KENSINGTON Masterpiece!P!us ................ 99.99/123.40 
KEYTAONICS51 51 IBMorAT&T .. ...................... 133.95 
KEYTRONICS 101 ............ ......................... ........... ... 94.95 

~~~~y~~=:X~-~-~~~.~-~~·~.:.-~~:.~ 
Electronic 4 10 2 Parallel Bo:x ................................. 109.65 
XT Power Supply 150 Wan ................................. 59.00 

FAX MACHINES AND BOARDS 

SOFTWARE 

WORDPERFECT 5.1 5.25- or JS ...... .. ............ S256.J9 

~§~¥5~'i9A~~~~~e· ii i~· i· d·sase·iv· ... .. 424.oo·i·~~:~ 
ASHTON TATE Multimate Advantage 4.0 ............ 288.12 
LOTUS 1 ·2·J 5125-13.5- V2.2 ...... ...... ......... .. .. ...... 349.12 
LOTUS 1·2·J VJ LOTUS Ne;worll J.O .. 415.00 , 511 .20 
BORLAND Paradox J.O ......... .... .. ........ ............. .. .... 45J.64 
BORLAND Ouanro I Ouanro Pro ............... 94.52 J 255.60 
BORLAND Sidekick P!us ....................................... 131.25 
5TH GENERATION Logical Con.5.1 2 .................... 514.36 
MICROSOFT Excel ......... ........................................ 299.04 
MICROSOFT Windows 386 ................................... 129.05 
MICROSOFT Word V. 5 ........................................... 214.n 
LAN Spool I LAN Space ........................... 265.10 /Jl 9.00 
MERIDIAN Carbon Copy ................................... 119.37 
PROCOMM Plus .... . ....... ....... ... ........ 52.12 
SYMANTEC O&A .... ................. ............................... 227.60 
SOFTWARE PUB. Harvard Graphics .... ..299.71 
XEROX Ventura Soltware Version 2.0 ................... 510.00 

MONO & COLOR MONITORS 

CDW'" Color I Mono Cards wlP ................. $84.00 I 79.00 
HERCULESr11 Color I Mono Cards w/P .. 146.14 1179.84 
AMDEK 41 0A / 1280 ................................. 149.99 1679.78 
COMPAQ Mono I VGA Mono ................... 167.00 1209.95 
IBM PS'.? 8503 .. ...................................................... 209.95 
IBM PS'.? 8512 / 851 J ... . .... ......... 459.40/545.20 
SAMSUNG 12- Amber ................................... ........ . 84.10 
PACKARD BELL 1472 14~ Amber or White .......... 115.35 
PGS MAX 12E I MAX 15 .......................... 1J9.40 / 258.20 
PACKARD BELL 12" Green or Amber ..................... 89.95 
SAMSUNG RGB Coklr .......................................... 219.JG 
MAGNAVOX RGB Color ... ...................................... 247.05 

VGA & EGA PRODUCTS 

VGA & EGA MONITORS 
COMPAQ VGA Monnor ........................................ $499.68 
MAGNAVOX 943EGA ............................................ J17.40 
MAGNAVOX 9CM062 ........... ............................... J72.52 
MITSUBISHI 1410 ................................................. J60.50 
MITSUBISHI 1 J81 D;arnond Scan. . ..... 499.80 
N::.C Mu!llsync 40 5D ........................ 1099.36 2189.75 
NEC Multisync XL 19-lnch .................................. 1n8.40 
NEC Multisync 2A I Multlsync 3D. ..494.85 1599.85 
PACKARD BELL 8541 VGA ................. ................. J19.20 
PACKARD BELL 8531 .......... .. ........ ................... 369.70 
PGS Ultrasync 12.......... . .. 469.56 
PGSUltrasync 14 16 .... . ....... 499.66 859.n 
SAMSUNG VGA .31 mm ....................................... 392.50 
SAMSUNG CT 4581 Multisync .............................. 456.30 
SONY Multiscan 1302 /1 J04 ... ..619.95 / 660.52 
ZENITH Z·1492 ....... .. ............................................ 594.BO 

VGA & EGA DISPLAY CARDS 
ATI VGA Wonder 256 / 512 ................... $262.98 1327.84 
GENOA6100 ......................................................... 144.76 
GENOA 6300 16600 .... ...................... ..... 157.26 1309.85 
HERCULES VGA Card .................................. .... ... 199.00 
PARADISE 1024i. . ............... . .. ........ .. ...... 272.10 
PARADISE VGA / VGA + 16 .................. 168.70 1204.30 
PARADISE AU1o Swi1c'1 EGA480 .... ..................... 98.70 
VIDE0 7102<:; ............................ .. ......................... 272.10 
VIDEO 7 VRAM VGA 512K ............................ ....... 456.25 
VIDEO 7 Vega Deluxe ........................................... 187.05 

CAD MONITORS & CARDS 
'AITSUBISHI 6905. 19·1nch . . ... S206J.90 
MITSUBISHI 6605 ........ ... ............. ......................... CALL 
MITSUBISHI J905ADK ........................................ 1798.80 
SIGMA Laserview......... . ........................... 1687.18 
VERMONT Cobra.... . ..2777.75 
METHEUS 1104 ............................................ 919.BO 

LOGITECH C9 Serial /PS/2 ................................ $99.95 
LOGITECH BUS ............. ...................... .. ... ............ 94.99 
MICROSOFT Mouse (Bus Version) ..... .......... ... 109.34 
MICROSOFT Mouse (SenaJ Version) ......... .... ... 117 .25 
MICROSOFT Mouse w1Windows ...... ... ...... .. .. .. . 138.37 
MOUSE SYSTEMS (Serial Vers;on) .... .... ..... ..... .. 99.55 
MOUSE SYSTEMS (Bus Vers;on) ................... .. 108. n 

HIGH VOLUME BIDS INVITED PC Magazine says ... "Vou may find a 
better cfeal here than an here else." 2840 MARIA, NORTHBROOK, IL 60062 FAX (708) 291 -1737 

WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSETM NOW! 060 

WE SELL NAME BRAND ITEMS FOR LESS! MMC [[8WEEK 

/toW\ (800) 233-4426 ~~~;~=~ ~ 
~E-E.~~~.=.= \~'~"~!J In Illinois FAX ~::';~~';~,'°' I vis. l~l••o)l•:JF@i ~'!~~.;.~~'¥!'=;~; '~ (708) 498-1426 (708) 291-1737 :~,mo~~,~~';oi = ~ ~ ~ 

CDW" E>rTDmED HOURS 
Sales 7:31H:30 COT Moof\i. 

9:ro;J:30 COT Sat 
Tech &.,.,oo 9:QCH;:OO COT Moof\i. 
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1ill\illCC®JJ3F1 
YOUR l.C. SOURCE 

COLLIMATOR PEN -
(INFRA-RED) 

A low power collimator pen containing a 
MOVPE grown gain guided GaAIAs laser. 

This coll imator pen delivers a maximum 
CW output power of 2.5 mW at 25°. 

These coll imated laser sources are 
designed for industrial applications 

such as data retrieval, telemetry, 
alignment, etc. 

The non-hermetic stainless 
steel encapsulat ion of the pen 

is specifica lly designed for 
easy alignment in an optical 

read or write system, and 
consists of a lens and a 
laser devi ce. The lens 
system collimates the 
diverging laser ligh t. 
The wavefront quality 
is diffraction limited. 

The housing is ci rcu lar and precision manufactured with a 
diameter oft 1.0 mm and an accuracy between + and -11 µ m. 

LI ST PRICE: $180.00 OUR PRICE $39. 99 
•QUALITY COMPONENTS ... LOW PRICES SINCE 1983 • 

LASER DIODE 
(INFRA-RED) 

Designed for general industrial 
low power applications such as 
reading optical discs, optical 
memories, barcode scanners, se-
curity systems. alignment, etc. 

The gain guided laser is con­
structed on an n-type gallium 
arsenide substrate with a Metal Or­
ganic Vapor Phase Epitaxial proc­
ess (MOVPE). 

ihe device is mounted in a 
hermetic SOT148D encapsula­
tion . (diameter 9.0 mm) 

The 581053 is standard 
equipped with a monitor diode, iso­

lated from the case and optical ly 
coupled to the rear-emininQ fascet of 

the laser.This fast-responding moni­
tor diode can be used as a sensor to 
control the laser optica l output level. 

LIST PR ICE: $38.00 OUR PRICE: $9. 99 
•WE CARRY A FULL LINE OF COMPONENTS!• 

EPROMS 
STOCK• P1HS DESCRIPTION 1·24 , .... 100. 

1702 24 256 x .1 '" 3.99 3.73 3 4 1 
2708 24 102'x8 '""" 5.49 6.17 5.55 
2758 24 102.: xa '""" 3.99 3 79 3'1 
2716 24 20.:8. 8 ;~ rn~~~ 3.29 3.13 2.82 
271 6-1 24 '°'8•8 379 3.60 .. 3.24 
TMS2716 24 '°'8 • 8 450ns 6 29 598 5.38 
27C 16 24 ~xS .:50ns (25v·CMOS) 3.99 3 79 3.4 1 
2732 24 ~xS ~: t~~~! 3.79 3.60 3.24 
2732A·2 24 

-· 8 
3.79 3.60 3.24 

2732A 24 
-· 8 

250ns {2 1v) 3.69 351 3.16 

2732.t.-4 24 -·· .:sons (21v! 3.19 3 03 2.73 
TMS2532 24 4096 x 8 4S0ns (25v 5.79 5 50 4.95 
TMS2532 24 '°96• 8 450ns (2Sv >.99 , 89 1.70 
27C32 24 4096 x 8 450ns (25v-CM0S) "' 398 3 58 
2764-20 28 8192x8 200ns (2 1v) 3.99 3.79 3 .4 1 

2764 28 8192 x 8 250ns {2 lv) 3.79 3.60 3.24 
27&4A·20 28 8192x 8 ,..,,,'!', .• ,) 3.99 3 79 3'1 
2754A 28 8192x8 250ns 12.Sv) 3.29 3.13 2.82 
TMS2564 28 8192x8 250ns 25v) 6.79 6.45 5.8 1 
27C&4 28 8 Hi2x8 250ns 2 1v·CMOS) .,. 3.98 3.58 

27128-20 28 16.384 x 8 200ns (2 1v) 5 79 5.50 4.95 
27128 28 16.384 x 8 ~~~ ~~~~Jv ) 509 4.S.:. 4.35 
27128A 28 \ 6,38-4 x 8 5.79 5 50 4.9 S 
27C128 28 16.J8..:.x8 ~! i~~~Jv) 5.79 5.50 4.95 
27256-20 28 32.768 x8 5.29 5.03 • .53 

27256 28 32.768 x 8 250ns {12.Sv) 4.79 4.55 ,., 
27C256 28 32,768 x 8 ''°"' !"''·CMOS) 5.29 5 03 • .53 
27512·20 28 65.536 x 8 = ~ ~: ;~~ 7.49 7.12 6.4 1 
27512 28 65.536 x 8 6.99 6.6'1 5.98 
27C512 28 65.536 x 8 250r.s 12.511·CMOS) 6.99 .... 5.98 

27C1024 32 13 1.0 72 x 8 200ns j1 2.Sv·CMOSJ 17.99 17.09 15.38 
68764 24 81 92x8 450ns 13.99 13.29 11.96 .. , .. 24 a 1n x a 450n5 14.99 14 24 1282 

£ •CALL FOR A FREE CATALOG!• ••• 

AIINlcoRN 
'VfL-(C-T R 0 NI CS 
10010 Canoga Ave. , Unit 8-8 • Chatsworth, CA 91311 

• 

OUTSI DE CALWOR NIA: !800! 824-3432 
IN CALIFORNIA ...... .. 818 341·8833 
ORDER BY FAX. ........ 818 998· 7975 
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Little Giantrn 
C Programmable Controller 

This shirt pocket 
sized computer 
interfaces d i­
rectly to the out­
side world. Use 
it to control any­
thing. Instantly C 
programmab le 
with your PC 

i 
I 

and our Dynamic C. ROM and banery backed 
RAM to 1024k bytes. 8 Channel, 10112 bit, N D 
with conditioning. High voltage/current drivers. 
Banery backed time/date clock. Watchdog I power 
fai l. 4 serial channels. 24 parallel ports. Timers. 
Integral power supply. Terminations for field wir· 
ing. Expansion connector. Plastic/ metal packag­
ing available. OEM versions from $199.00. 

Z-World Engineering 
1340 Covell Blvd., Davis, CA 95616 

(916) 753-3722 
Fax: (916) 753-5141 

Circle 341 on Reader Service Card 

DYNAMIC RAMS 
SIMM 80/100 $CALL 
1MBIT 100ns $ 7.75 
514256 100ns $ 8.25 
41464 120ns $ 3.25 
41256 100ns $ 2.75 

./ 41256 120ns 4ia1111r 
51258 sons ~ 4.25 

./ 4164 ••1111: 120ns 
'For h1gh·speed, Zip, P1cc. Simm Please caw 

• MATH COPROCESSORS • EPROMS 

80387-33 33mHz 5550.00 27C101 250"' s 1700 

80387·25 25mHz $445.00 27C512 ?00"5 s 975 

80387·20 20mHz 5355.00 27512 2501""15 s 775 
27C256 250n5 s 525 80387·16 16mHz S295.00 27256 2$0n5 s .:.25 

80387SX 16mHz S290.00 27128A 250,,5 s "'0 
80C287A 12mHz S260.00 27C64A '°"" s '25 
2C87·12 12mHz 52£0.00 ,,.. 250"S s 350 
2C87·10 tOm~z $202.00 • CP U 
80287·10 10rnHz S202.00 V-30 "'""' Sl27S 
8087-1 10mHz S155.00 VC·20 S.iQrnH: $85115 

l.C. EXPRESS 
15140 Valley Blvd. City of Industry, CA 91744 
Customer 5eMCe (818) 333-8880 FA:J. (8 18) 369·1236 

ORDER: (800) 877-8 1 88 ,"~" -F" 8-SPST) 
Call !or current OOCe5 & 'o<>lume a•scounts 

PrcesSl"'O'iT"lbrcash MasterCarc.Nasaaod :Jlo'o Prcesa.resuo,ectr:icoange.. 
MllWTUTl oroer $10.00. Shtppng & Hancin;· UPS Grouno S5.00 Al SlOO (1 ti.) 

AU merchana15e 15 100% GUARANTEED witn orompt delrv&ry 

Circle 154 on Reader Service Card 

96 LINE 
1/0 BOARD 

• For IBM PC/XT/AT 
• 96 input/output/ 

bidirectional lines 
• 8 interrupts shareable 

and selectable 
• Dipswitch addressing 

(214) 559-7175 

r-r::nTRUm 
L...-RESEaRCl-I 
4514 Cole Avenue , Suite 600 

Dallas TX 75205 
Fax: (214) 528-4638 

Circle 53 on Reader Service Card 

PC Communications 
Coprocessors 

Our communications coprocessors off load serial and 
parallel communications tasks from PC's used in 
dedicated applications. RS232 and RS485 style 
communications. Easily programmed using C. A 
memory mapped interface to the host PC allows high 
speed data transfer and simple buffer schemes. 
From 64k to 512k of memory local to the coprocessor 
but acc~ss i b le !ram the host PC. Used in many in­
dustrial and business systems to dramatically im­
prove performance compared to standard PC serial 
port implementations. 

Z-World Engineering 
1340 Covell Blvd. , Davis, CA 95616 

(916) 753-3722 
Fax: (916) 753-5t42 

Circle 342 on Reader Service Card 

Terminal Emulation 

VT320 
• VT320, VT220, VT102 emulation 
• File transfer 
• 132 column modes 
• Color support 
• Hot key 
• Extensive network support 

•• Diversified Computer Systems, Inc. 
3775 Iris Avenue, Suite 18 
Boulder, CO 80301(303) 441·9251 
FAX 303-441-1406 

Trademarks: VT102, VT220 - DEC: Tektronix - Tektronics Inc. 

Circle 97 on Reader Service Card 

There is a Difference. 
Jjf eti~ Free Updates 

EP-1140 
$895 

- _,O 

A progranuner is not just another programmer. That is 
11·h" BP ~licrosystems is commited to bringing our 
customers the highest quali~· programmers at an 
affordable price. This commiunem is e<ident in our 
EP-1140 E/ EPRO\I programmer supporting thousands 
of 2+. 2&. 32-and 40 pin devices. A 32-pin model. 
EP-1132. is available also for $695. And. all of our 
progranuners include future chip support at no charge 
and an unconditional moner back guarantee. 

BP~ 
1-800-225-2102 

(713) 461-9 4 3 0 

Circle 43 on Reader Service Card 



~ !_~~ ~~~ -"'=~ (l 
ESTABLISHED 1976 We Accept International Orders. 

We Accept Purchase Orders from Quali fied Firms, 
Universities and Government Agencies 

111• 
4'..1Gx9 80'5 $649 6450608 · For 70A2T 

· MG:.. g. i2ors S7S 2MG x9. 80.,s S2J9 

iMG ) 9. ·oo-is SSS 6450603 
"MG :i.9· sons S90 For - oe61 :-0-121 

··MG x9· /Ors $100 502 & sosx 

ALSO IN STATIC COL ' MG lt9 · 801"1S $120 

6450375 
1f.~G For 80·0.! i S199 

6450379 
2MG 'or 80·111 &31 · 

S399 
6450604 $249 
· 10 o~ more un,ts $239 

F¥1Ai!#·i·iff1M 
256 x 9 · 120ns 

-l MGl ' · ' 20rs sa.oo 
1MG:.. 1. · oons SS.75 
1MG:.. • sons SS.75 
1MG l • i0<'1S $9.25 

256 x 1 . ·.sons $2.25 
256' 1 12ons S2.65 
256 )( 1 '.0Qns $2.95 
256 l" . SOris $3.25 
256 x. 70-is S3.95 
256x 1 60.,s S4.50 

27tt 
256 ( ..! . 120ns $11.00 
256 ~ 4. 100ns $11.50 
256 ~ .: . 80ns $12 .00 

&~ 

• r VISA 
1 

l\'Mlf!jj;I 
• Up to 200• ~ Fas:e· 

than ln:er" Matr·Cos 
·S yearWarranty 

FOR 286 MACHINES 
2c8 :--a s155 
2cs:--10 s219 
2CS7-12 5 5280 
2C8i-20 S324 

FOR 386 MACHINES 
3CS:' - '. 6 S305 
3CS:' -20 S350 
3C8i ·25 5450 
3C89-33 S549 

MATH CO-PRO 
808i·3:5MHz S88 
8087·2i8MHZ \ $115 
806i-1 $165 
8028 -:' ·6 5120 
8028i·8 5183 
8028i· · O $208 
8-0C287-·2 $280 
80387 . . 6 $:305 
80387 -20 SJSO 
80387-25 $450 
80387 ·33 $549 
80387-SX S320 

CPU CHIPS 

~~ 30F5348 !Kt-2ea 
S.: · i ·sors 51AO 

~j!.J• l@il if1:!iM 5.: x . . 120rs 51.99 

H.~G x 9 · 100"S $140 
S.:.x1 10Qns $2.49 

30F5360 K.t·2ea i $280 

1·'fiM!1· 64 l" 4 . 1so~s $3.50 
s.: ,.: - 20 .. s S4.00 

6450603 ~ 1 MG \ 5120 s.:x .: 100ns S4.50 
6450604 2MGI $249 5..!t.!- eons 55.00 

PART NO. 1MG 4MG 

•!~11m1 
Wfltiiihf!33.!M • 

. 
' . 

' 

386 25·33·SX $1 
386 16 S9 S375 
386C S9 $375 

PART NO. lMG 2MG 6.! , .:. · so.,s S3 

~ l'l.Stat-O" $249 
6.: "i.: ·2o~s $5 

w ..... sca:10" 38 $249 6.J. • .: ·oo~s S7 

Raripaoe 28 S9 $190 Avallable ln DIP or ZIP 

HEWLETT-PACKARD 
LASERJET MODULES 

2&20 

2 & 20(1 MG ) ............... .. ........ $159 
2 & 20(2 MG) . . . ............ $249 l 
2 & 2D (OK) ............................ S 89 

>~~~~' -
2

i&l
2

iDl
1

1
4

1MIGE
1

~··3··3···E························· s1
4

i
29

ill -,;.._, 2P & 3 (OK) ......................... S 109 
2P & 3(1 MG). . .......... $179 
2P & 3(2 MG) ........................ $269 
2P & 3 \4 MG ) ....................... $449 

5 YEAR WARRANTY 

WARRANTY - 2 YEARS ON PARTS 

VIDEO ADAPTERS 
ATI TECHNOLOGIES 

VGA WONDER 512' .. 512K vcec-e'l"1ory , 
Hg.,oer'o•rnaf"lce VGAgraoics ·oo~~reg s:e·· 
1e.-e coii-pat b :y ."l VGA EGA CGA MD.A 
a~o f-lero.ies D so ays Sucer·VGA aoo-600 n 
256coorsa"lO 102.:. - 58 .n 16co ors Sw11cn ess 
nsta :at on Includes Mlc rosof! comoa!lble 

""""" $369 
VGA WONDER 256"• 256K .. ceo rre'""Ory 

use1 uogracao e Sar-ie as VGA wo~ce· 5· 2·,, 
eJceo1w1n 800-:600 1n l6co1o·s a"o · 02.:•768 
n 4 co o•s Includes Microsoft comoat!b!e 

lll2J.!>O $299 

BOCA RESEARCH 
1024 VGA ·02.: x -153 " • 6 s,.. _,;1aneous co o·s 

5.:o.::eo .n256coo·s "32co. X50 .:325 '.02'" 

x 768 - 800600one·s 132co $269 

SUPER VGA 800 x 600 Reso J! 0'1 256r\ RAM 8 

or "60'. ' 32co X 50 .:3 25 LIM Dr 1e·s 800 X 
500 c··ve•s for W 1nco1-1s l\u:o CAD $169 

VGA S.:.ox.:ao:ieso ... :o-i 255r\RAM 8o··sa1 

$139 
Mult i EG A 1540 x .:ao Reso ';.11 O"l O" ..,,u: o·e 

'•ecuercy -or> to·s- &JO X 480 • :'52 X 4 • 0 256K 

RAM 0, ve·s 'O• Au'.O CAD W "00NS ano LO!i..S 
$119 

EGA 6-!0 x 350 Reso.u::O<'I 256K RAM 5129 

UNIT EX 
MONOCHROME GRAPHICS CA RD $39 

I\ ;r PAR :;)Q'i • MGA Herci.. es 
COLOR GRAPHICS CA RD $39 

RGB coo•"" :1 PAR oo-; • ~IGACGAHe1cu es 
EGA CARD $119 

5-!0 r.!80 16coo· EGAMGACG.A Herc_ es 
VGA CARO $149 

· 02.: ~ ~68 · scoc• VGAEGAMGACGA 

, 258-'.00"lS 5~ 
@h;1h.!3g.I 

5"258 ;QOns s.> .00 
51258 80"lS s.us 
5'258. 70ns SS.SO 

8088 
80386·'6 
80386-20 
80386-25 
V·20 18MHz1 
V-20 "OMHz 

SS.00 
$180 
$240 
$330 
$7 .5 

$12.0 

IBM LASER PRINTER 

MODEL 
LP6000 

Can also be used in Toshiba & Fac 11 
Laser Printers 

5 YEAR WARRANTY 

MODEMS 
AND 

HAYES COMPATIBLE 
MODEMS 

EVEREX Evercom 12 fnternal 1200 BAUD .... ... $69 
EVER EX Evercom 24 Internal 2400 BAUD ..... $129 
EVEREX External 2400 ...................... ....... .. $175 

UNITEX 12001 Internal 1200 BAUD .................. S59 
UNITEX 1200E External 1200 BAUD ................. $99 
UNITEX 24001 Internal 2400BAUD ........... ...... . $109 
UNITEX 2400E External 2400 BAUD ............. ... $129 

SUPER SPECIAL 

EZ-FAX 
Th•'!!l!ill li 1~hl~ 1un.:1wn:il . Full~ -
IC'..1dnl. Co•! ClkCU•t: F·\X bo;mJ 

m:inufa,·1ul'\'"d. :.. • 
CC.: ITT(; rnup lll 

Pro\1dc• lull\ con.ur.:m t'l:ic l 1:r.)Uod 

~~?:~:~~:~1u=%:~\:~~;;~~- - I 
::~~~~~df~~~~~r~~~~-~~~\ ~~:n:~dL·~~~~~d~~ ru1urc. or d1-.·..1rdr:d off 

CAL OOIFX 1 ~800 baud ) UN /TEX PRICE $199 
CAL 002FX 19800 baud ) L'S/TEX PRICE $199 

SCAN \.;--"' 
iVIAN \..--f 

i(<'Omple l e l~ 

rompalihll-" ilh the 
Calculus EZ· FAX . 
S1;an man i ~ a J. ~oo :O.lulli· 
Resolution Sc:.mner. Rea l rime 
:.cr rtn im:ige i;enera tion \\hile 
sc:i oning. t.:s ing th is hand 
SC'anner makes ra,inl! \ Our 
S<"3nnedimagesa!>implt\..3\£> 
of rhe hand. 

$
c

3
,\L00

8
2H1

9
. ~~~~u~~~ 

El-FAX 

permits up10 5 ~ hee r s. pro\ ides 
up 10 J2 •hadoof 2ra~. 

LAL 00.1BL 

$589 
INCLUOES 
CALCULUS 

EZ·FAX 

Retail Office 
4025 S . Industrial Blvd. 
Las Vegas, NV 89103 
Phone: (702) 732-8689 
FAX : (702) 732-0390 

TERMS AND CONDITIONS 
~o s_rc-iarg;; lo· MC 01 VISA 

- e--.s "'-~C . VISA . coo . CA$'"! • A!.1EX ace 4•. 
P .;•ci ase O·cers 'ro11 o:..a ' ec 'rr"'S 

2Yo res:OC"·"9 'ee or <'IO"-<le'ec: Ye rertirr'IS 
Prces sub.ec; :o C'lar:ge 

Mon - Fri Sam - Spm 
Sat 9am - 1pm 

Circle 326 on Reader Service Card (DEALERS: 327) 

SEND ALL MAIL ORDERS TO 
P 0 . Box 19772 
Irvine. CA 92713 

FROM ANYWHEREIN 1-(800)-533-0055 
THE U.S. & CANADA 

ll\TER~A TI ON AL ORDERS: (714) 251-UNTX 
(714) 25 1-8 6 8 9 

MEMORY EXPANSION BOARDS 

COMPAQ MEMORY 
ADD-ON MODULES 

MODEL 1MG 

386!20'20E/25125E 
DESK PRO 286E.386S S189 

MODEL 2MGI 

PonaoleLTE $219 $325 S495 

SL Tl286 $325 

MEMORY UPGRADE KITS 
MODEL 512K 2MG 4MG 

Ponabte 11 1 S70 S178 

OESKPAO 386/ 16 5250 $795 

5 YEAR WARRANTY 

ORCHID 
RAMOUEST EXTRAT"'e or-;· l.t;!t · •u~ct . o., care 

;nat o•ov cas up to St AG a.,a two se· a oorts o., 
ore ooarc 'or the IBM PS 21.'ooa s SO '50 & BO 
Gt.a•a,..:eedEMS.: Oar.a OS 2cor-1pat oe Easy 
:o :~s :a ' w>t"'I O"'Y 4--.eystro:...es Uses 256 anc 
o· ' l.'G SIMM's S229 

RAMOUEST EXTRA 16 32 "':' ne or ·, 0-"81.1G 0 
Na: staie care ·or PS 2 '1100 50. 60 & 80 v. h c~ 

:u: y suOOO'iS oo:n • 6 anc 32-b t r-el""'o-y access 
lnc!uci=s1 SEl:laroc • PAf:lpo-;oiusa•reesa'la 
cat1·e ~MS .: Oa,,oOS 2co,-oat b'e Uses256~ 
and o· 1r.~G S I M~.IS $299 

ACCELERATORS 
TINY TURBO 286 Low-cost r. gi-s~ ia' sot 

PC XT · Acca·a,ates your PC XT W'." a., 8/;1rlz 
80286 -i.croo·ocessor 80287 "'la' " c., o soo .. e1 

S229 
TJN Y TURBO XT I-' or-speed ha 1 s·o· acce e·ator 

!01 PC XT · Acce·e·a:es yo,;r PC XT uo :o .: ::mes 
!asrerwi;n a • 2MHz 80286 m1c1oo·ocessc· 8028; 
ra:icr·osoc:...e: $259 

D-RAM TESTERS 
UNl-001 RT 

Tesis a . oararreters e~ceot soeeo 
S.: • 1 2ss~· · 1.1i' 
~ • ..! 25Sx .: ..!M:i. 1 

5119.00 

UNl-002 RT $149.95 
Tes:s speea pus ::iarameters 
6 ..! A ' 256 l 1 1t,I -,. ' 

UNl-003 RT $199.95 

· 61·.'G o• e:.:;e~ceo ~emo-y •us "G 2 ooa·cs 
Ul.-1 EMS Ver .: O a1oarcec -e'!'O-y a o· a 
oona., 11th :"'e 1a1es; LIM .: O SC"'. ,., a·e 
aoo ca::o"s S"'ooo-;s DOS OS 2 XE"J rX a~c 
UNIX S 'l'O e to rs;a ~o sw :c-es :c se· 
SOFT\'/ ARE re ~ced Uses 255'< '9 c· · ' .'G ..( 
9 Sl\!\-ls $269 

MEMORYZATlON2 Fits all popular Micro 

Channel computers inc luding IBM PS 2 
Models 70 and 80. ca~ .::i-e-. ce _,o :o · ti ,.~G o: 
ex:e~caa ...,.,e..,o-y _s-g 2 ::>ea res. _l '.1 E!_.,S 
Ver .: G exoa~ceo -e-o; ·a o· a 00.-:10., w :n 
;re aies;U ~.' ! Oso ... Na•ea:::aca:ons Suooo-;s 
DOS OS 2 XEN x a· c l>"< 'X s·,.-o·e:c "S!a'I 
"Osw:c-es:.ise: $0.~.'/A RE "C:uceo Use.s 
256K x 9 o· · '. 'G ~ S $1'.1Ms $309 

CONCENTRATION Fits all popular 286 386 
computers including slimline systems like 
the IBM XT286. Four ...,oces o' ooeai or are 
2.'a ab'e I.JO :o '. 5\1G o' AT ex!e"'Cea -. e""O'Y 
uo:o 32MG .roe· ;re re UM EMS~ O. 0· 6-!0I< 
co~. e.,:c~a ne...,o-y o· ~o :o ·2sMG ng., 
so.:ec ·a!"!" a.sic. 1us·r>g 'o.ir ooarc s• Svooo'"'.s 
DOS OS 2 XENIX UNIX 386. WINQO\'/S 3B6 
aro o: ·e· r-u: ·r.1se• anv.·o..,me.,:s To1a1 y 
SW '.C"' ess '1Stal at·O"' SOFTWARE re .JO'ec 
Uses 256K .i; 9 aro o· 1 MG .i; 9 SlMUs $389 

BOCA RESEARCH 
TOPHAT · Does bac.llt conve-i11onal riemo-y 

' ro1 512 :::i f>'OK O"lAT w 1~6K S69 

TOPHAT ll - SameasToohAT w1n · 2aK SSS 

BOCARAM XT P·ov oes uo 10 2MG oi exoal'ceo 
memory lcr 8 o 't b.Js Ooerates uo 10 i 2 l.1 Hz. 
Uses 256K D-f:? AM w \!'I GK $120 

w:r5 . 2K $179 

BOCARAM AT P~O\ des u::i to2M6 UM E ~.·s .: 0 
and or .:MG o! ex;e.,dea exoandec:! or oaek' 
rremory Fo· ·5 O;\ ous Ooera:es uo 10 · 6~.'Hz 

Uses256K 0-AAM w:nGK $140 
with 5 "2;( $199 

BOCARAM AT PLUS Prov.ces uo 10 8MG o' 
eX"tenoec e-xoarCedo·oac..; ' r-emo-y Ooe 1 a:es 
i..o 10 33Mt"z a"d s se; t'1ru sotrware Uses · MG 
0-AAM wt'1 eK $140 

W1"12MG $349 

BOCARAM AT 1'0 PLUS Prov 1oes up ro <: VG o' 
e .. terded. exoanoec O! oac-:1: r-er-ory For 16 
b•t oi..s Ooera:es uo to 33 MHz and ·S se; 1"'ru 
so't\ ... are ~as ser a a,..o oara e oar: Uses 1 MG 
0-RAM w1:n6f< $165 

Wl'.11 2MG $379 

BOCARAM 30 Pro ... oes LO 10 2'.tG o' expardl?d 
mef'lory lo· IBM PS 2 riooe 25. 30ano 8-o:t ous 
PC that u: ze 3 5 1r>C"l 'opoy d sl\s Uses 256K 
0-RM.1 w:.,SK $149 

'.'; t'i 2 ~/.G $329 

BOCARAMSOZ Pro\ des uo102MG Owa 1 state 
exoa~oec er ex:ercec r-er-O')' 'o• 18".~ PS 2 
Mooe·s 50 502 60. Uses • '1G D·AAM 

wt'leK $160 
w·th 2MG $379 

BOGARAM50 60 Prov•aesuoto .: t.'G exoa~ceo 
8ltended er oacl\'1: rTPer-iory •o· PS 2 moce 5-0 
60 Uses 1\.lG D-RAM w tr GK $ 160 

y., tn 2MG $379 

I OXT0241 For8·o,: 01..s Hascrocl\.oara e per: 
ser·a oo:i a"a co; o.,a 2nd ser.a· oo-: $49 

I OAT For ' 6-b: ous Has oara1'e'DO'"'. ser·a ,por; 
a.,c oo: O"a' 2no ser ,a' oon $69 

I OSER 2 AcC2roser1a1 oo-; to 1 OA-$Vs~9xJ 
BOCA MCA PARALLEL CARO Ades • oara ·;e 

por: 10 PS 2 Sys:er-1 $89 

BOCA MCA SERIAL PARALLEL CAR D Ades 2 
ser:a ar:o • oara1 1e' pan io PS 2 Sys:amS139 

EVE REX 
RAM 3000 DELUXE Uo :o 3MG Se ectao•e 

me-o·y addresses e~oarceo l.lemory 
Soecf ,ca:o~s 1 E"'-IS ! .: O OS2 Ca.,be\..Seoto 
bac·-.i : base rre"'.'o~y e1::i :o 6-!CK a""'c the res t as 
expanceo a·o o· el:e-ioeo -e..,o')' Uses 256K 
0-RAM $99 
Wtn 512K $139 

RAM 8000 U::i '.O Sl.1G ca;)aC!y supoo'i '.O oase 
exte"ceo o· eYoa~ced ~e'l'O"f .r ary 
co ... o .,a: 0'" = ... i co..,pat o;e w th Lotus tr:te l 
M.croso': E\~$ .! O EEMS Supoo-:s Mu:1 · 
TaS""9 a~c :)P.IA M-.t·Tasi<.1ng ., harcware 
So':'.\ a•-: co-· g ~ ·an' e 1no d p sw ;Ches :o se: 
=u · 9/G .... "'cow •o· ~ ... :u•e expans on 2e·o 
.~·a'. S'.a'.e ->-?S • MGD·RAM $279 

RAM 10000 Uoto ·oMGcapac ":"! s:.;poo-;:obase 
ec;;-c.;o ~· e• Oa"lceo me'Tlory ., a.,y 
c~r::i ..,a: er Co-pa1 01e w.:h Lo:us lnte 
V croso': EMS .:. O O:>erates win no ado :1onat 
• ..-a · s·a1es Uses • ~.-IG D-qAM S179 

UNITEX 
3MG Multifunction . 101 AT 5109 

E~oarcs :o 3MG- r-as SER PAR po-: 
256K ORAM 

384 Mu lt lfunctl on Card· ~o· PC XT $89 
faoancs :o 38o!K·SER PAR CLK.Gar-e oor: 
Uses~l(QRAM 

LAPTOP MEMORY 
TOSHIBA 

5 '. 2K •o· Tos'" ba T3 ~ ooE $1 69 
2MG ·o· 7os~ ::ia r · soo $399 
2MG ·o· .,.os,. oa T3 · oos $399 
2MG for 7os" oa T3ioosx $399 
2MG 'o· - os'"1 :)a T3200S·X $399 
2'.-IG 'o· :osh oa T51 00 $399 
2MG lo• Tes" ba T5200 $399 
3~.'G ·o· Tos li oa T3200: $595 

SHARP 
· MG ~o· S.,aro 55.! · $509 
JMG 'o· Sriaro 55.! · • $75 9 

ZENITH 
· ~.~G !or Ze-i .t"'SS 286 5199 

Corporate Headquarters 
17222 Armstrong Ave. • Irvine, CA 92714 

Phone: (714) 251-UNTX(251·8 6 8 9) 
Fax: (714) 251-8943 

Mon - Fri 7am - 5:30pm 
Sat Sam - 2pm 
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Circle 19 on Reader Service Card 

A·Bus 
Data Acquisition 

and Control s 
Latched Dlgltal lnput:Eight 
optoisolated inputs. This board will read 
inputs and hold them for the computer to 
read. Catches inputs which might be 
missed if the computer is "otherwise 
occupied" . Use for debounced switch 
Ln_P.uts. Ll-157: $85 
MlcroChannel Adapter: Adapts 
the bus of a PS/2 MicroChannel 
computer to the A Bus. Controls up to 25 
A· Bus application cards. AR-170: $93 
32 Channel Multiplexer: Switches 
up to 32 channels to a single common. 
Will operate as 16 channel differential 
multiplexer. MX-155: $83 

Popular A·Bus Boards 
Fast 12-blt 8-channel AID 
converter: 1 OµS conversion time. 
Variable gain amplifier for low level 
signals. Resolution to < 0.001 volts. 

FA-154: $179 

Single Board Computer: A-Bus 
compatible 11 MHz CPU board with 8k 
RAM. 16k ROM. Programmable in BASIC. 
Optional battery backup and 64k RAM 
upgrade available. SP-127: $189 

12 Bit A to D: Analog to digital 
converter with variable gain amplifier. 
Resolution 0.001V. Integrating type. 
Conversion time 130ms. Expandable with 
MX-155 multiplexer. AN-146: $153 

Relay Card: a individually controlled 
industrial relays each with status LED's 
(3A at 120VAC contacts, SPS1). 
RE-140: $142 

24 llne TTL 1/0: Connect 24 input or 
output signals (TTL 0/5V levels or 
switches) . Variety of modes. 
DG-148: $72 

Dlgltal Input: 8 optically isolated 
inputs. Input can be 5 to 100V voltage 
levels or switch closures. IN-141: $65 

Counter Timer: Three 16 bit 
counters/ timers. Use separately or 
cascade for long (48bit) counts. 
CT-150: $132 

Smart Step Motor Controller: 
On board microprocessor controls four 
motors simultaneously. Uses simple 
English commands like "MOVE ARM 
10.2 (INCHES) LEFT". SC-149: $299 

The A·Bus works with: IBM 
PC/XT/AT & compatibles: Commodore: 
Apple ; TRS-80. 
Macintosh and most other computers are 
supported by our serial adapter. 

Call for new 1990 catalog: 

(203) 656-1 806 
Mon-Fri 9-5 EST (or Fax 203 656-0756) 

~ALPHA~ 
242-B West Avenue, Darien, CT 06820 
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-~ ~-.... ----PHONE & FAX on 1 Line! 

• Voice-guided 
• Compatible w/ all (800) 292-7771 

phone & FAX devices VISA, MIC 

DEMO 
~DD0N 
~MERICA 

(714) 855-0727 
Call or FAA 

ff ·sion of ROHM Corporation 
8 Whatnw.1r.;ne. CA 92718 

Circle 12 on Reader Service Card 

Cross-Assemblers .. 1owusso.oo 

Simulators .. ,ow .. s100.oo 

Cross-Disassemblers .. ,ow .. s100.oo 

Developer Packages 
as low as $200.00(a $50.00 Savings) 

A New Project 
Our line of macro Ooss-usemblers are easy 10 use and full featured, 
including conditional assembly &!'Id unlim ited include filas. 

Get It To Market-FAST 

~~:!1 e"i'~~ ~~11:S1·~~=~~ 1~~~,~?e ~:~tcrw~e ~tuti~~ - o.ir 

No Source! 
A minor glitch has shown up In lh• fi rmwar1, &rid you can't find the original 
source program. Our tine of d isasumblen can help you re-cteate the 
original assembly l&l'lguage source. 

Set To Go 
Buy our d•veloper package and the next time your boss says "Get to work.·. 
you11 be ready tor &l'lything. 

Quality Solut ions 
PseudoCorp has been providing quality solutions lor m icroprocessor 
problems $Ince 1985. 

BROAD RANGE OF SUPPORT 
e Currently we suppon the lollov.ing m ic:roptocessor lamilies (with 

more in development): 
lntel8048 
Motorola 6800 
Hitachi 6301 
Rockwell 65C02 
Hitachi HD64180 
1 All prOducts require &fl 

Intel 8051 Intel 8096 
Motorola 68HC11 Motorola 6805 
MOS Tech 6502 woe 65C02 

8 ~~~58010 ~~:58196 
orcompati t>le. 

So What Are You Wait ing For? Call us: 
PseudoCorp 

Professifi~~f!;!'~"::~~~c'~ Group 
:"\e":pon :"\C'~ VA ll606 

(804) 873-1947 FAX: (804)873-2154 

Circle 248 on Reader Service Card 

How to Protect 
Your Computer 

And Make It Last Longer 
FREE money-making li1era1ure. Whal ) OU need 
10 know aboul UPS - uni n1errup1ib le powe r 
:-.y:-. tem ~ . How to get complete protec tion from 
power fine problems. 500 VA 10 I KVA models 
from 1he world \ larnest manufac1urer of 
si ng le-phase UPS. ' 

Best Power Technology, Inc. 
P.O. Box 280. Necedah. WI 5.\6.\6 

Toll-Free 800-356-5794, ext. 3866 
See us at Comdex - Booth 253 

Circle 38 on Reader Service Card 

CORTEXcoRPORATION 
MASTER CONTROL 
For Industrial Control and Multiple 
File Server Applications: Control up 
to 16 CPU's with a single Monitor 
and Keyboard! 

·Units to Control from 2 to 16 CPU's 
• Enclosed Keyboard Drawer and 

Monitor (5 inch screen) 
• 16 Gauge Steel Rack - mount 
construction, Double-plated 

• Black Anodized Aluminum 
Faceplate 

CORTEXcoRPORATION 
(612) 894-3354 •Fax (612) 894-2414 

12274 Nicollet Ave. S. • Burnsville, MN 55337 

Circle 68 on Reader Service Card 

68HCOS AND 68HC11 
IN CIRCUIT EMULATORS 

The TECICE-HC05 and TECICE-HCI I are low 
cost real 1ime in ci rcuit emula1ors for 1he Motor­
ola 68HC05 and 68HC 11 families of single chip 
microcomputers. Any host computer with a 
serial pan and terminal emula1ion software· ean 
be used with these emulators. Complete develop­
ment system software is included fo r MS-DOS 
based computers. The base prices are S 1.195 fo r 
the HC05 and 5995 for the HC I I. 

• THE ENGINEERS I ECI COLLABORATIVE, INC. 
RR#3, BOX SC 

Phone (802) 525·3458 
Barton. Vermont 05822 

FM (802) 525·3451 

Circle 109 on Reader Service Card 

5.25" OS/ HD 1.2 MB .... DK. BLUE - 59¢ 
~Cll!O I\' LOTS OF 50 ~'.1ni TYVt C SI. EM S .;. T.:.9S 

5.25' OS/ HD 1.2 MB INCL ....... ""'· BLACK 

LOIS of 50 39c 

5.25" OS/ OD 360K, ISCL •-e '""' 
lots of 1.000 - 2lc ............ lots of 100 - 2sc 

3.5'' OS/ DD 720K (1MB) 
PRE ~ IUM QUALITY B lK ....... lots of 50 - 39C 

3.5" OS/ DD 720K (1MB) - SONY BULK 
lots of 50 59c 

ZOOM 2400 Bd Int. Modem n1P1'lC.-"!:l:r. s/1. S 99. 
External ....... S 109. (w/ Cable: XT or AT or Mac) 
~ .. ~---··~ ............. ... 
-=~:=~:::.=: :,,;~:.:::~ . ····-··· .... ~·- ............ ... 
800·288·8025 

12132 Sherman Way, N. Hol l)WOOd CA 91605 
CALL OR MAIL [!!l~ffi ji5!2 

Circle 23 on Reader Service Card 



• Expands usa ge of ex1s t1ng line 

• Ope ra tes fou r d iffe rent te le:phone 
devices on one hne 

• Operates on single or mu ltiple line 
phone sys1ems 

• Proce sses ~ac h call after first ring 

• Automat ic switching to fax 
answering machine and phones 

• Screens each call tor auto-d1a hng 
fax tones o r reverse modem tones 

• Automatically transfers voice calls 
to phone system 

• Tone or pulse (r..;tary ) transfer 10 
lax 

• Remote tone access to fa x and 
au xiliary device (PC . etc } 

Share your FAX, MODEM, PHONE and 
ANSWERING MACHINE with ONE line. 
Brainstorms ASAP TF 505 

• Pays for itself 1n less than six 
months 

• User programmab le features 
• Programmab le security codes tor 

auxiliary oev1ce and fax 

• No announcements to '-onfuse 
voice callers 

• Use w ith or w ithout answering 
machine 

• Prohibits line access. w ith busy 
signal to extensions wh ile fax or 
PC 1s in use 

ormal phone use is not inh1b11ed 
• No switches to turn on or off 
• Automatic nng through 10 ohones 

11 power falls 
• Memory retention 11 power fa ds 
• Automa tic reset after power surges 

• Always on hne 10 accep t sw11ch1ng 
commands 

How The ASAP TF 505 Works 
W hen the TF SOS is connected to your te lephone line . i t w i ll answer each 

incoming call on the fi rs t r ing listening for an incoming fax signal (beep tones) 
transmitted by most fax machines. If the "beep tones" are heard . the ca l l is 
1mmed 1ately t ransferred to your fax without ringing you r phone. All other calls, 
1nc lud1ng fax calls without " beep tones" will r ing th rough to your phone(s) . 
These ca ll s can a lso be transferred to your fax from an y extension phone. 

When you're awa y from !he phon e. a caller can leave a message on your 
answering machine and also t ransfer to you r fax . If an answering machine is not 
used fax ca ll s without " beep tone" signa ls are automatically transferred to your 
fax on th e second ring . 

.. . and you save 
$800 to $1400 per year! 

Dealer Inquiries Welcome 

PRINTER HOOK-UP WITH NO CABLES!! 
Now connect printers and computers w ithou t cab les by using existing AC power lines . 

why pay for cabling that's already there? Equ ipment can be anywhere in a room or even in 
different rooms. Add as many computers to the printer network as you want by just 
plugging in another Cable- Eliminator ... No spec ia l tool s. expensive cables or ex o rb itant 
installation costs. Adds another d imension of flex ib il ity and convenience when laying out. 
adding to or just moving things around in new or existing offices . W ith Cable-Eliminators, 
when printers, plotters or computers are in the wrong p laces. just move them and p lug 
them in . Since spec ial software is not required. Cable-Eliminators operate w ith any 
computer o r printer equipped w ith the industry standard Centronics compatible para ll el 
printer port. Add itional computers can be added to the Cable-Eliminator printer network at 
any time and , in addition . two separate and independent networks can operate s1mul­
tanet>usly on the same AC power line circuit. 

COMPUTER MODEM .... .. . .. . s159 
PRINTER MODEM . . ........... s159 
ONE COMPUTER MODEM AND 
ONE PRINTER MODEM .... . ... s279 
TWO COMPUTER MODEMS AND 
ONE PRINTER MODEM ........ s399 

Dealers Inquiries Welcomed 

Ccible- Eliminator 1 •Easy to expand •Plugs into any AC outlet Ccible-Eliminator 1 
l"OPD" L /'1C CDrl/n;? M1/ll!1' l"OK7 l./1IC l'CAl'fF1f...,.. 

PN'£R "" 
•N othing else to buy •Complete and ready to use 

"""'' "'" OJT '"" ""'"' •N o software to install •H ook up several computers '"'"" 
..,., 

0 0 0 0 0 0 0 
•All plug-in installation to 1 printer 

'-' ... '-' '-' 

HARD DRIVES I KITS CONTROLLERS MEMORY CARDS MONITORS 

EAG ATE 
OM B: ST-225 KIT w/WD 8 BIT CONT. $262 
NCLUDES CABLES & SOFTWARE 
OMB: ST-251-1 HALF HIGH 28ms $367 
OMB: ST-251-1 HALF HIGH 2Bms $503 
NCLUDES CABLES & CONTROLLERS & 
OFTWARE 
BMB: ST-157N 3.5". HIGH SPEED 28ms 
CSI $415 
OM B: ST 296N HALF HIGH. 28ms SCSIS524 

CARD DRIVES 

ARD DRIVES ON A CARD. PC/ XT 
G 124CD-20 21MB, 40ms $283 
G 13BRCD-30 33 MB. 33ms $345 
G 157RCD-50 49MB. 33ms $425 

ADAPTEC 
AD1540 16 BIT INTELL. SCSI HOST 
ADAPTER 1: 1 $303 
AD1542 16 BIT INTELL. SCSI/ FLOPPY 
HOST ADAPTER $325 

WESTERN DIGITAL 
WD200 AT 16-BIT HARD DRIVE 
CONTROLLER $104 
WD206 AT 16-BIT HARD FLOPPY 
CONTROLLER $125 
WD216 AT 16-BIT HARD DR. CONT. 
1:1 INTERFACE $125 
WD216 AT 16-BIT HARD FLOPPY CONT. 
1:1 INTERFACE $147 
WD252 AT 16-BIT ESDI HARD DRIVE 
CONT. $213 

DFI 260 MEMO 2000-AT 16 BIT. 2MB 
ABOVE BOARD WITH OK $93 
DFI 264 MEGABIT 2MB. 16BIT EMS 4.0 
ABOVE BOARD OK FOR 286 & 386 $125 

MATH CO-PROCESSORS 
INTEL 
80287- lOMHz 
80387-16MHz 
80387-20MHz 
80387-25MHz 
80387-33MHz 
80387-SX 
· Pric es subject 10 fluctuate 

VIDEO CARDS 

PARADISE 

$252 
$384 
$424 
$550 
$667 
$345 

NEC 2A 
NEC3D 

PRINTERS/LASERS 

PANASONIC KX-Pl 124 
BROTHER HL-8 LASER 
PANASONIC 4450 LASER 

KEYBOARDS / DRAWERS 

CLICK & NON-CLICK 
DRAWERS: 
TABLE TOP 
UNDER TABLE 

POWER SUPPLIES 

XT 150 W 
BABY AT 200W 
TOWER AT 230 W 

$494 
$656 

$303 
$1994 
$1469 

$52 

$41 
$36 

$60 
$72 
$79 

PAR 500 BASIC VGA CARD VGA-EGA-MGA 
640x480 256K RAM $141 
PAR 560 VGA PLUS CARD. VGA-EGA-MGA 
800x600 256K RAM S 177 
PAR 580 VGA PLUS 16 CARD. 16 BIT VGA­
EGA-MGA 800x600 $230 
PAR 620 1024-256 VGA CARD. 16 BIT VGA­
EGA-MGA 1024x760 $250 
PAR 660 1026-512 VGA CARD. 16 BIT VGA­
EGA-MGA 1024x760 $314 

BATTERY BACKUP SYSTEMS 
TAPE BACKUPS 

RCHIVE 
R 5540XL - 40MB INTERNAL TA PE DRIVE. 
IC-STREAM SOFTWARE $345 
R 5580XL - BOMB INTERNAL TAPE DRIVE. 
IC-STREAM SOFTWARE $492 

MULTI-FUNCTIONAL - 110 CARDS 

Fl 224 MF-100 6-PAK CARD OK. 
AR-S ER-GAME-CLOCK $79 
Fl 228 MF 3000-AT EXPANDABLE TO 
MB $146 
0 CARDS 
Fl 244 1/0-500-AT PAR-SER-GAME-
HORT CARD $62 

FAX BOARDS 

SUPERFAX-CALCULUS w/SOFTWARE $209 

VIDEO CARDS 

ATI 
AT 1307 VGA WONDER 256. 16 BIT. 
VGA-CGA-EGA-MGA ANALOG & TTL 
1024x768 
AT 1310 VGA WONDER 512. 16 BIT. 
VGA-C GA-EGA-MGA ANALOG & TTL 
1024x768 

MODEMS 

US ROBOTICS 
$278 SPORTSTER 1200. INTERNAL 1200BPS-

HALF CARD w/SOFTWARE S83 
SPORTSTER 2400. INTERNAL 2400BPS-

S345 HALF CARD w/SOFTWARE $147 

Circle 193 on Reader Service Card (DEALERS: 194) 

TRIPP LITE 
BC-200 WATTS 2 OUTLETS 
BC-325 WATTS 4 OUTLETS 
BC-450 WATTS 4 OUTLETS 
BC-750 WATTS 4 OUTLETS 
BC-1200 WATTS 4 OUTLETS 

SCANNERS 
FULL PAGE+ INTERFACE KIT + 

SCANNING SOFTWARE 

10 FT. PARALLEL 
15 FT. PARALLEL 

CABLES 

25 PIN SERIAL - 10 FT. 
AT &AT MODEM 

$261 
$377 
$419 
$576 
$891 

$835 

$14.95 
$16.95 
$12.95 
$9.95 



WE'RE OVER STOCKED CALL 800-654-7762 
CONDITIONS: ALL NEW WITH 6 MONTH WARRANTY-WILL NOT BE UNDERSOLD-LIMITED TO STOCK ON HAND 

• 300 DPI • 16 Secs per page • 32 l evel Gray Scale 

: i ~A/A~l<tt~~ i ~dr,,o tm~E :aAd~UP ~ ·flil ~~ 
• 6.5MB per minute • Wangtec 5099EN24 drive ~f / • ~-

• 1 year warranty • Ready to go Interface card and cable included 

List 1595 Your Price 79900 
: ~~~g~e~a~r~~g~i:6~3~~~~~~~~at~o~oftware • Menu driven ~ 

OPTIONS: OCR . .199" List 99900 Your Price 49900 40MB backup no controller 249oo 

'' Gal I I I '' 't====i 
by Princeton Graphics Ready to go for IBM . Type Machine 

~~!~n°t. LS
3

oo List 109500 Your Price: 49900 
2400 BAUD INTERNAL MODEM ZOOM 12HZ 
• fully Hayes Compatible • Addressable COM 1.2.3.4 • Compatible with IBM PC. XT. AT and Compatibles 

STANDARD FEATURES: 300 DPI · Allows for the creation of high resolution graphics/text. Automatic Sheet 
Feeder . Efficient document handling. Image Input . Sheet or card (up to 5 sheets can be set with the built-in 
Automatic Document Feeder) Scanning Speed · 12 seconds/page (at 300 dot/inch) 6 seconds/page (at 150 
dot/inch) Gray Scale · 32 shades either panern or 2 shades. 

• Full Duplex Operation with Software • Auto Dial/Auto Answer Lisi 19900 Your Price 5900 Each 

2400 BAUD EXTERNAL MODEM List 299" Your Price 109" 
VGA 14" MONITOR 
• .31 Dot Pitch • 3 month warran1y • Samsung • Demo units List 59900 Your Price 27900 

OPTIONS: PC Paint By Z·Soft 1.65 7900 PC·OCR Software 199" Super Fax by Calculus 249" EGA Card 540 x 350 89" VGA 800 x 600 16 Bil Card 119" 

cqMPAQ 
Equiv. Compaq 

Description Part Ii 
1MB Add·On Module 11313i.D01 

For 
Model # 

3B6/20/25120e/286E 
Deskpro 386S 

386/20/25120E/286E 
Deskpro 386S 

Oeskpro 386/20e 
Deskpro 386S 

Deskpro 386/20e 

1MB Add·On Module 113646-001 
4MB Add-on Module 113132·001 
4MB Add·on Module 112534'001 
1MB Memory Exp. Bd 113644·001 
1MB Memory Exp. Bd 113633·001 
4MB Memory Exp. Bd 113545·001 
4MB Memory Exp. Bd 113634·001 
1MB Memory Exp. Bd 117428·001 
4MB Memory Exp. Bd 117429·001 
1MB Upgrade Bd 110235-001 
4MB Upgrade Bd 108070-001 

Deskpro 386S 
286E 
286E 

SLT/286 
386116 

Your 
Low Price 

23900 
23900 
529" 
529110 
459on 
459ao 

1149°0 

1149" 
45900 

1299°0 

469" 
129900 

Ii ~f! :LJAsajei :n;:ilo;iiiit#5=3 
1Meg 
HP !IP 

189" 2Meg 289" 4Meg 419'' 
1049" HP LASER JET II 1499" HP Ill 179900 

All memory boards expandable to 4 Meg. 

f ~~c~dlft i FIUE ~i:=J~ 
Data base with forms & repons Ust Price 195oo Your Price 79oo 

80 MB HARD DRIVE KIT BY EVEREX 
• 80 MB for MAC II & SE • EMAC 8010 • All installation manuals. 
cables & software included Ust Price 149500 Your Price 74900 

• Works with 2000J3500 series list 39900 Your Price 49°0 

• Cut sheet feed guide list 9900 Your Price 1900 
I· l1~ 1 - ii!l 39 J 

~~Lwr-
• 512K exp 2 Meg for above board • Pan no. 4220 

LISI 545" Your Price 14900 

PFS PROOF· 
• typographical errors 
• repeated words 
• misspelled words 
• irregular capilitaztion 
• retains original text enhance· 

ments m corrected copy 
• allows you 10 add words 

beyond its 100.000 1·.~rd 
dictionary 

• gives you help screens at 
the touch of a kf'/ 

PFS GRAPH: 
PFS GRAPH you can produce 
bar. line or pie charts of 
presenta1ion Quality in 1ust 
minutes. 
• Values or automa11c percent 

calculation 
• Automa1ic scaling 
• Up to 4 compatable bars 

and lines 
• Automatic date labeling 
• Automatic panem fill or 

color graphics 
List 99" Your Choice 1900 each 

~ :::il-E-A-~-, -. . . ~ol)iiliiJjj 
The Real Thing ORIGINAL BOARDS 
• 512K memory expansion board tor IBM AT • Model 6450203 lBM 

List price 39500 Your Price 59110 
• 512K expandable to 2 Megs for IBM AT • Model 6450343 

List price 49500 Your Price 8900 

:~~ ~~~-: 
2 Meg 27900 4 Meg 44900 8 Meg 849" 

MEMORIES ... 
I I 

Description 150NS 120NS lOON S SONS SONS 
64 x 9 IBM 1900 2900 3400 3900 
256 x 8 Apple 1900 2400 2900 3900 
256 x 9 IBM 1400 1900 2900 3300 5900 
1Meg x 8 Apple 9500 9500 9900 
1Meg x 9 IBM 5400 g900 9400 10900 
4Meg x 9 IBM 79900 99900 

_ __,1 ..... NTfutriiR~ 
! . r ' 

8 Bit 32 Bit 
8087 SMHz or less saso 80807·16 16MHz 309011 
8087·2 8MHz 119' 0 8038?.20 20MHz 35900 

8087·1 10MHz or less 14900 80387-25 25MHz 45900 
16 Bil 80387-33 33MHz 55900 80287 6MHz 12900 

80287-8 8MHz 18900 80387-SX 29900 
80287·10 lOMHz 21aoo Above Piggyback 512K 19900 
80C287·12 Laptop 2a9oa exp 2 Meg #4220 

• 360K full height drive • The original IBM drive 

List 19900 Your Price 7900 

Thousands in stock & lowest pricing available 

Buy LOTUS 1 2 3 & Get Always FREE 
Version 2.01 5'/• Lisi 49500 Your Price 19900 
Lotus Metro 1.0 List 85" Your Price 2900 each 

1
-. ---=;MPijO~e cdRD=-L~f~ 

• Vi card PC. XT. AT compatable • Text card only 

Lisi 6900 Your Pri ce 800 

:~-~ 
• 2400 baud internal fo r PS2 • for models 50/60180 
• Auto dial • 2400/12001300 baud rate • Auto answer 

List 399" Your Price 14900 

RAMOUEST II: 
• Memory card for PS/2 models 50 & 60 
• Comes with 1 Meg of Ram expandable to 2 Megs (uses 256K's) 
• EMS 4.0 compatible & OS/2 • Ram disks. disk caching & 

print spooling software included 
List price was 79500 Your Price 14900 
" . I ' I . ' . I . . ! 1 1-c:==:= 
~-. --~u~1vk4S~Yffs~1~E~MHS~r-'-'-·"--I~-

8088·10 80286· 10 80386·20 
256K exp. 640K 640K exp. 1Meg 1Meg exp. 8Meg 

S349" S649" 1299" 
All systems include 101 Keyboard . Po-: • ., Supply. Case. 

Motherboard. Drive & Memory 

ORDERS ONLY 

800-654· 7762 
SE HABLA ESPANOL ND SURCHARGE FOR MCNISA/AE 

TERMS: 
TECHNICAL I CUSTOMER SERVICE I ORDER STATU S: 

• \-'I E ACCEPT INTERNATIONAL ORDERS 

• WE ALSO PURCHASE EXCESS 
INVENTORY-FAX OR CALL 

MC • VISA • COO CASH • NET 
Purchase Ord ers l rom Qualified Firms 

Personal Checks • COO add $5.00 

=ta:~-1~--i-Mfmttr«'~ 
,·~~ 

Description 
512K Upgrade 
2MB Upgrade 
1MB Module 
2MB Module 
2MB Mem. Board 
1MB Mem. Board 
2MB Mem. Board 
2MB Exp. BMB 

Description 
64x1 0os 
64 x 4 i;Mu~~oc\1-
256 x 1 \~all ro< 
256 x 4 ()\'j · \)IS · 
1Megx1 

Equiv. IBMPS2 
Part # 

30F 5348 
30f 5360 
6450603 
6450604 
645060B 
6450375 
5450379 
6450605 

150NS 
1" 
3" 
2" 

120NS 
2" 
JI! 
2" 

11n 
5" 

For 
Model H 
30/286 
30/286 

70-E61 & 121 
7a.E61 & 121 

70·A21 
80·041 

80-111 & 311 
70/80 

100NS SONS 
2" 
4" 5" 
2" 2" 

12' 5 1215 

6" 6" 

Your 
Low Price 

99" 
299" 
14900 
269" 
29900 
35900 
569'' 

124900 

70NS 

4" 
13° 
7" 

n--., I rj· j(· t.ttiO~ 

~ING;JBERNµU~- letr ~ 
BERNOULLI BOX EXTERNAL 
• Two 20 Meg removable drives • Uses ST/: removable canridges 
• Use SCSI interface compatible with all MACS 
LISI 2299" Your Price . . . ... 99900 

. ~nn~"-,,~u1--tH\'f\i·cr: - 12sJ 
-~ ~H---¥f/U- ~-=!:.~ 

• MS Dos 3.1 with GW bas ic 
• Packaged with great documentation from AT & T 

List 99" Your Price 2900 each 
r-- I I I I I ! I I I -

~~~ 
By C. ITOH 

DAISYWHEEL PRINTER -~ 
MANUFACTURED "'--=-- illlSSI,. 
Why pay $1149 lor a C.floh ~ 
STARWRITER™ F-10 

When our 40 cps !ener Quali1y da1sywhee1 prmter rom the same 
manufacturer is only list Price i249oa Your Price 39900 

• 6 ft . Serial Cable 
• Bidirectional Trac1or 
• Serial to Para llel Convener 

OPTIONS 
S i9aa 

9900 
9900 

~~-co1-~~~I~ . 
-- ··- ~~AU---·l~ · 

• Mono & color graphics • Parallel port • Manufactured by STB 

List 99'' Your Price 2900 

• Full HT • 60 day warranty • 10 Meg St412 

. . 125 -
___ _ L~tr -

Qty 1 List Price 199 Your Pr ice 7900 
Controller & Cables Add 5ooa 

----.-=woa:oSTAR-sh ~~-=~~ 
• Write or edit text based business reports as documents 

• Advanced page preview 10 save time 
• Organize format & merge info from other software 

List 495" Your Pr ice 14900 

Formerly 
Mead 
Computer 

702-294-0204 
FAX 702-294-1168 

T~dt!Mrq •rt Rtgls/tl!d wil/l lntir ru~tivt Co:s. Pricts Su~Jttl to Clm'lgt: 

• MEMORY ?RICES ARE FLUCTUATING 
AGAIN - CALL FOR CURRENT PRICES 

• NO SOFTWARE RETURNS 

2011/a Restocking Fee on Returns Within 15 Days 
No Rel unds Arter 30 Days • 1000 Nevada Hwy. • Uni t 101 

Boulder City, NV 89005 All Products 90 Dav Warranty unless stated otherwise.. SHIPPING: (min Si~) UPS 

360 BYTE•JUNE1990 Circle 210 on Reader Service Card 



PROMPT DELIVERY!!! 
SAME DAY SHIPPING (USUALLY) 
QUANTITY ON:: ?R1c ::s Sl-iOWN for APRIL 29, 1990 

DYNAMIC RAM 
1 MB COMP DeskPro 386 20 $295.00 
SIMM AST Prem386 33Mhz 225.00 
SIMM tMx9 80 ns 90.00 
SIMM 256Kx9 100 ns 35.00 
1 Mbit 1Mx1 80 ns 8.75 
41256 256Kx1 60 ns 4.50 
41256 256Kx1 80 ns 3.50 
41256 256Kx1 100 ns 3.10 
41256 256Kx1 120 ns 2.40 
4464 64Kx4 100 ns 3.50 
41264• 64Kx4 100 ns 7.50 

EPROM 
27C 1 000 12sKxs 200 ns 
27512 S•KxB 200 ns 
27256 32Kx8 150 ns 
271 28 t 6Kx8 250 ns 

STATIC RAM 
62256P-10 32Kx8 100 ns 
6264P-12 8Kx8 120 ns 
611 6AP-12 2Kx8 120 ns 

SAT DELIVERY 
INCLUDED ON 

FED-EX ORDERS 
RECEIVED BY: 

Th: S.2 $6.25' 1> 
Ft: P.1 S1L!011b 

MasterCard VI SA or UPS CASH COO 
MICROPROCESSORS UNLIMITED. INC. 
2' ·000 5 Peo·" ..... (918) 267 4961 BEGGS. OK 7.:;!21 • 
No minimum order. =use nc:e :i·:H 1.1..:~::Gena,~e· 
s~ o:i ~ .nsu 'a'"ICe e•:•a 1.00 :o ;,1 •o· ~"~' -.c; .-a•er ii~ 

Circle 190 on Reader Service Card 

200 MHz LOGIC ANAL VZER 

~-~·~ 
• 200 or 100 MHz max samp. rate (6 channel) 
• 24 Channels (50 MHz), Timing and State 
• Optional expansion to 72 channels 
• 16 Levels of triggering 
• 16K samples/channel (6 channel mode) 
• Variable, TIL, or ECL threshold levels 
• 3 External Clocks and 11 Qualify lines 
• FREE software updates on 24 Hour BBS 
$1299 • LA27100 (1 00 MHz) Price includes 
$1899 • LA27200 (200 MHz) Pods and Sohware 

Call - (201 ) 994-6669 
Link Computer Graphics, Inc. 

•
• 4 Sparrow Or., Livingston. NJ 07039 
• FAX:(201)994·0730 

Circle 170 on Reader Service Card 

8031/51 
Single Board 

Computer 
$99 

A fast and inexpensive way to implement 
an embedded controller. 8031 /32 

processor, 8+ parallel VO, up to 2 RS232 
serial ports, +5 volt operation. The 

development board option allows simple 
debugging of 8031 /51 family programs. 

KfE 
HiTech Equipment Corp 
9400 Activity Road 
San Diego, CA 92126 
(619) 566-1892 

Circle 147 on Reader Service Card 

• C source code 
•ROM-able 
• Full porting provided 
• No OS required 

GCOM, Inc. 
41 E. University 
Champaign IL 61820 
(217) 352-4266 

Specialists in Computer Communications 
FAX 217-352-2215 

Circle 365 on Reader Service Card 

UNIVERSAL PROGRAMMER 

FREE software updaies on BBS. 
Powertul menu driven software. 

Call - (201 ) 994-6669 
Link Computer Graphics, Inc. 

•
• :: Sparrow Or .. Livingsto"'l . NJ 0;039 
• FAX:(201 )99<·0730 

Circle 171 on Reader Service Card 

Intelligent Disassembler 
snOOp II is an intelligent, 

interactive disassembler that 
automatically comments each line 
of code and labels jump targets. 

snOOp's tutorial disassembles a 
specially commented file to explain 
its workings to you. As you move 
through the file you learn how to 
identify data areas snOOp couldn't 
catch and how to interpret what 
you see. 

snOOp correctly interprets all 
instructions for the 8086-80386, 
8087-80387 processors. 

Ca t. #SNOO, $49. 30 day money 
back guarantee. Add $5.50 S&H, 
CA & NY res. add tax. Visa, MC, 
Amex, Discover. Order today!! 

°rr::..r 1 •800•456•4123 
1r"1ffe:ii;tf11' 330 Central Avenue 
~ ~·0~-G Fillmore, CA 93015 
5li':e~gsf:,;~;!:,' FAX (805) 524-4026 

Circle 52 on Reader Service Card 

Circle 91 on Reader Service Card (DEALERS: 92) 

.... 5.25" 3M Brand Dis ettes 

.... 3.50" 3M Brand Diskettes .. 

3M DAT A CARTRIDGES 
DC-2000 . . 14.29 DC-600A .... . ... 19.95 
DC-300XLP . . .. . 17.99 DC-61 50XTD .... 20.95 

3M COMPUTER TAPES 
7i7-Vi"·2400'·C55 ... 11.95 700·'ii"·2400"C55 ... 12.95 
i77·'h"·1200'·C55 .... 8.95 700·'h" ·2400'·C143 .. 13.45 
DEC·TK-50 .... ..... 25.95 DEC·TK-52 .. 39.95 

5.25" DS-DD 5.25" DS-HD 

3 ~~ '°' .... 3M HIGHLAND DISKETTES . . . 6!~ •ox 

~BASF 
DS-DD Quantity Discounts Available DS- HD 

4 ~,t .. .... 5.25" BASF Brand Diskettes . . n,t " 
71.~ ., ..... 3.50" BASF Brand Diskettes .... 15~.t,, 

32 BASF 5.25" OS-DD No-Logo Bulk 
• .. · · with sleeves, labels & W/P tabs 

2400' w/tape seal .... 10.95 600' witape seal ..... 6.95 
1200' w/tape seal ..... 7.95 300' w/tape seal ...... 5.45 

~'j Verbatim DataLifePlus 
lt'Ptm !Prt'ft1rmulletl 

DS-DD Quantity Discounts Available DS-HD 

5~,t., . . 5.25" Oatalife Plus Diskettes 9~,t., 
8 ~.~ '°' ... 3.50" Data Lile Diskettes ..... 171,~ ,., 

maxell. 
I 

DS-DD Quant ity Discounts Available DS-HD 

5~,t •.... . 5.25" Maxell Brand Diskettes .... 1 Q~,t. 
8~,t. , .... 3.50" Maxell Brand Diskettes .... 1 nt., 

BULK COLOR 
5.25" OS/DO 5.25" OS/HD 5.25" OS/OD 5.25" OS /HO 

.25* .49* .39* .69* 
3.50" OS/OD 3.50" OS/HO 3 50" OS/DO 3.50" OS/HO 

.49 1.39 .69 1.49 
'WIT rl SLEC: ES LABELS A \JD W P TABS 

PRINTER RIBBONS STORAGE BOXES 

CALL FOR BEST PRICES!! 
TERMS: No surcharge on VISA . Mastercard or AMEX. 
Order packaging and processing = 52.95 per order . COD 
orders add S3.95 . PO's accepted from recognized institutions 
on Net 30 days L/C. TIT and Bank Draft acceptable. Pr ice 
quoted for case ( 100 disks or 10 cartridges ). For quant ities 
less than 1 case add 10%. 
SHIPPING: UPS sur1ace 51 .95 /5 cartridges; 50.95/50 
diskettes. (Prices subject to change without notice . Errors 
and omissions not accepted. Al l warranties are from 
manufacturers. 

Toll Free Order Line· 

1-800-523-9681 
TLX-9102404712 

Information Line· 

1-801 -255-0080 
FAX·801-572-3327 

ii DISKCOTECH 
213 Cottage Avenue 

P.O. Box 1339 Sandy, Utah 84091 
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Circle 94 on Reader Service Card 

Diskette Emporium 
Box 402 , 110 E . Hotchkiss Ave ., 

Hotchkiss , CO 81419 
Orders Only: 

1-800-322-5254 (24 Hrs. , 7 days) 
1-303-872-8955 (24 Hrs., 7 days) 

Inquiries : 1-303-753-3306 

Diskettes 
Bulk diskettes are sold in lots (multiples) of 50 for 5.25 
disks and lots of 25 for 3.5 disks. These diskettes are 
sold without sleeves or labels. The minimum is 1 lot. 
White Box is sold with I 0 disks to a box plus sleeves 
and labels. The minimum is 5 boxes. 

CREDIT PRE· 
CARDS COD PAYMENT 

Bulk 5.25 DSDD s .19 s .18 s .17 
Bulk 3.5 DSDD .55 .53 .41 
Bulk 5.25 DSHD . 38 .36 .32 
Bulk 3.5 DSHD I.IO .89 .85 
White Box 5.25 DSDD .26 .25 .24 
White Box 3 .5 DSDD . 60 .58 .55 
White Box 5.25 DSHD .49 .47 .43 
White Box 3.5 DSHD 1.20 1.1 5 1. 12 

Sleeves and Labels 
Sleeves and Labels are sold in lots (multiples) of I 00. 
The minimum is l lot. 

CREDIT PRE· 
CARDS COD PAYMENT 

5.25 Paper Sleeves (JOO pack) S3.00 S2 .88 S2 .79 
5.25 Labels (100 pack) 3.00 2.88 2. 79 
3.5 Labels (J OO pack) 3.00 2.88 2. 79 

Ribbons 
Diskette Emporium carries over 150 printer and 
many typewriter ribbons. Please write us or call us at 
1-303-753-3306 (the 800 tel. number Order Dept. will 
NOT have this information). 

Take the industry by storm!!! 
Storm Systems-The computer 

that's lightning FAST! 
Storm XT-10 

8088-1 Processor 
640K RAM Installed 
l Floppy Drive (360K) 
Floppy Controller 
20MB Hard Drive and 

Controller 
Mono Monitor 
Mono Video Card 
101 keyboard 
1 ParalleUl Serial/ 

1 Game Port 
8 Expansion Slots 
Software 
15 Mo. Warranty 
Fully Assembled and 

Tested 

Mfgr. in the U.S.A. 

Complete System 

Cr. Card 
Prepayment 

$1024 
S953 

Storm AT-12 
80286-12 Processor 
l Meg RAM Installed 
1 Floppy Drive (1.2) 

Meg) 
Floppy Controller 
Mono Monitor 
Mono Video Card 
101 keyboard 
1 ParalleUl SeriaU 

1 Game Port 
8 Expansion Slots 
Software 
15 Mo. Warranty 
Fully Assembled and 

Tested 

Mfgr. in the U.S.A. 
Complete System 

Cr. Card 
Prepayment 

S880 
S818 

Due to the fact that we burn-in and test all of our 
systems for 72 hours , please allow additional time for 
shipping. 

Terms & Conditions 
Prices are subject to change. Minimum Credit Card 
order is S20. Shipping Charges: Add S.015 for each 
5.25 Bulk Diskette; S.25 for each 5.25 White Box: 
S.025 for each 3.5 Bulk Diskette ; S.45 for each 3.5 
White Box; S. 15 for each pack of 100 sleeves; S.15 for 
each pack of 100 labels ; S.25 for each small ribbon ; 
S.45 for each large ribbon (indicated by an ··•"); S25 
fo r each computer. The shipping charges refer to UPS 
Ground shipped in the continental USA. For Parcel 
Post, please double the shipping charges. The 
minimum shipping charge is SI. Handling Charge: add 
SJ .50 per order regardless of the order size . Sales 
Taxes: New York residents, add 8.25%; Colorado 
residents , add 5%. Payment Methods: We accept Visa, 
MasterCard and American Express ; COD is Cash or 
Certified Check only (add S3.30 to order for COD fee) ; 
for Prepayments. Personal and Company check orders 
are held for 14 days. 

362 B Y T E • JUNE 1990 

.- ,,. . ~ 
• ~v<i'cE MAW{[ELEMARKETING 
... I CALL r-HOCESS/NG 

· Le\ Powerline transform your PC/XT/AT/386 -
u into a multi-line volCaDrocessin~ comman 
~ center. Have you~mputer intelligently 
~ process your sales, inquiries and mes­

j · \., s~es. Co'!'plete package. 
¥. · Single Line (Bigm<Mll) • • $295.00 
~ Multi-Line . . . , . . ... $895.00 
~ (Developer/OEM packages available) 
~ . VISA·MC·AMEX·COD I 

~ . Call: (415) 652-9600 .• i FAX: (415) 652-5311 ~ 
'" TALKING TECHNOLOGY. INC • 

4383 P!Ep~ AVE._. OAJ<l.AND. CA 94611 

Circle 304 on Reader Service Card 

Put Your Phone, 
Fax & Modem on 
One Phone Line 

New microprocessor-based Phone 
Line Manager will operate 3 units 
on 1 line, automatically deciding 
the correct device for the incoming 
or outgoing transmission. 

• Prices starting from $295 
• 5 Year Warranty 

In Canada or the USA, call toll-free 
1-800-848-8731 

Programmer's Odyssey 
120 Hudson St., Northborough, MA 01532 USA 

phone: (508) 393-5560 fax: (508) 393-1456 

Circle 241 on Reader Service Card 

At $495, Wintek's Universal EPROM Pro­
grammer is a los-cost and versatile tool for 
programming most industry-standard 
EPROMs (2716-27256). Since it can operate 

· with an IBM PC, as well as stand-alone, the 
Programmer is ideal for use with PC-based 
microcomputer development software. 
Credit cards are welcome. 

Wintek Corporation 
1801 South St., Lafayette, IN 47904 
(800) 742-6809 or (317) 742-8428 

Circle 335 on Reader Service Card 

IMAGING CARD 

• Composite video in/out 
• 256 x 240 resolution 
• Digitize/display at frame speed 
• 16 Meg. color palette out (DV-02) 
• External trigger input option 
• PC/XT/AT compatible 
• Complete with software & library 

DV-02 8-bit 256 gray levels. $849 
DV-03 6-bit 64 gray levels .. S549 
VISNMC Demo disk available 

~ , • . Ill: • ~~ .. . 110Dl/'01 11/SIOD ~,~p: . 
PO Box 596 Pittsburg KS 66762 
800/292-1160 316/231-6647 

Circle 364 on Reader Service Card 

WRITE or CALL for YOUR FREE 
COMPREHENSIVE 8 & B -
ELECTRONICS CATALOG TODAY! 
Pages and pages ol photographs 
and illustrated. descriptive text 
for B&B's complete line of RS-
232 converters , RS-422 con­
verters. current loop convert-
ers, adapters. break-out box-
es, data switches, data spln-
ters , short haul modems, 
surge protectors, and much. 
much more. Most products meet 
FCC Pan t5J. Your RS-232 needs 
for quality. seN1ce and competitive 
prices will be more than met by B&B TODAY l SAVEi 
ELECTRONICS. Manufacturer to you, no mid· 
dlemanl Money·back guarantee ' Same-day 
shipment! One-year warranty on products! 
Technical suppart is available. 

Write For Your FREE Catalog Today! 

B&B ~!!5!r.~n!!:~ 
4002F Baker Road P.O. Box 1040 • Onawa. IL 61350 

Phone: 815·434-0846 

Circle 34 on Reader Service Card 

New, Grldless, 100% Autoroutlng 
Create schemat ics and PCBs quickly and 
simply with HIWIRE-Plus® and your IBM 
PC. With the new, gridless, multi layer autor· 
outer (AR) for HiWIRE-Plus, creating printed· 
c ircu it layouts is even faster . AR and 
HiWIRE-Plus are each $895 and come with 
30-day money-back guarantees. Cred it 
cards welcome . 

\\'IN'l'EI~ 
Corporation 

1801 South St., Lafayette, IN 47904 
(800) 742-6809 or (317) 742-8428 

Circle 363 on Reader Service Card 



Infra-Red 
Remote Control 

OCTACOMM®/IR 
Change TV channels from your PC. Control 
DOS programs from a hand-held remote. 
Use a PC to send and receive the infra-red sig­
na ls used by hand-held remote controllers like 
those used with TVs. YCRs and other dev ices. 
Maimains a database of JR signals learned f rom 
your own hand-held remote comro/ler. Hard­
ware attaches to the serial port of the IBM-PC. 
Software for DOS 2.0 and greater. 

Price: $395.00 
Houston Computer Services, Inc. 

1133 1 Richmond Avenue / Sui1e JOI / Houston. Texas i708 2 

(713)493-9900 
M/C - Visa ·Discover· AmEx - COD 

OCT ACO~IM is a reguterC" d ! r:ldC"matk 

of Hounon Compu1er Sel"'\.'ices. Inc. 

Circle 151 011 Reader Service Card 

8051 68HC11 

For info call: 
Australia . 
Austria . 
Benelux . 
Denmark 
Finland .. 
France . 
Great Britain . 
Israel . 
Italy 
Korea . 
New Zealand 
Portugal 
Scandinavia 
Singapore ...... . ... . . 
Spain . 
Switzerland . 
Ta iwan . . 
Thailand ........... . . 
West Germany .. 
U.S.A. FAX 

• EMULATORS 

(02) 654 1873 
(0222) 38 76 38 
+31 1858-16133 
(02) 65 81 11 
90-452 1255 
(01) 69 412 801 
0962-73 3140 
(03) 484832 
(011) 7710010 
(02) 784 7841 
(09) 392464 
(01) 83 56 70 
+46 40922425 
065 743·2086 
(93) 217 2340 
(01) 740 41 05 
(02) 7640215 
(02) 281-9596 
08131-1687 
(408) 378-7869 

NOHAU CORPORATION 
51 E. Campbell Ave. • Campbell. CA 95008 

(408) 866-1820 

Circle 211 on Reader Service Card 

THE SENERAb STBRE 
RETAlb 9PERATl8N§ SY§TEM 
The premier system for retail store management. 
Supports cash drawers, barcode readers, receipt 
printe rs , cus tom er d isplays. d igital sc ales and 
complete online credit card authorization. Controls 
all ty pes of retail stores blllh hardgoods and apparel 
with complete size/color matrix management and 
reporting. Easy to inslall and use. Field proven for 
speed a nd reliability. Provid es all the features 
needed for today's retail merchant at a price far 
below comparable systems. Demo system available. 

Accounts Receivable 
Point of Sale 

Inventory Control 
ccounts Payable 

General Ledger 
Mailing List 

... Mult iuser/Network Read y ... 

Circle 71 on Reader Service Card 

Small AT Systems 
Complete Single Board Solutions 
For Rom and Disk Based Designs 

CPU Card : 

Expansion: 

Software : 

VSO CPU. 8086 Code Compatib le 
1 Meg Ram, 256k Eprom 
5 Serial Ports 
CMOS (2 watt) 4.5" x 7" 
Backplanes for PC/AT cards 
Piggyback card with : 

Floppy. SCSI , Printer. Keyboard 
DOS and Applications on ROM 
Debug Monitor. B IOS. Utilities 
Source code available 

Cards $299 
Systems $449 

303-444-7737 
fax 303·444-9983 

655 Hawthorn Ave .. Boulder CO 80304 

Circle 366 on Reader Service Card 

erSound. 

DISCOVER the PO"WE R of SOUND in 
YOUR IBM-PC or PS/2 from $19.95! 

Best Digital Audio Software/Hardware. 
30 Da\' l\lonev-Back Guaran tee if not Satisfied 

• · Stt r l'O; SoundFX" Graphic:i! Edi1or 2nd SoundC:ird .. B JQ 
• ~ lonoH~ r sion soft..., are and hard-.. :i rc 1239 
• Eni:r \tr~ion special har._lv.:ire S()ftw;i.rc for tech. 

l:i\hJckeduor. v.aHformgcncraior"' , SoundB. 

r ucu. 
OE.\ 1 Ot• tlo~n: Stnd RFQs fo r Cuslom Dlgit:i\ Audlo Sonw:i rt. lhnl,.·an or 
IC!. Analog D!gl1al \"I.S I Bipol:i r/C!>IOS lnltj:r:ittd Ci rcuil Dts ign / Jl roducilon. 

Tech:(40SH46-u 21 b~· Silicon Shack FAX: (40S)·J74-un 

Sl !O C.:impbtllA•t. ,,1 12. S:in J ost. CA 9~1 .10. 

Orders only: 800-969-4411 VlS.-\11- lasterCa rd 
~ Sup. rSoa nd. ~nd•"X. So<.nd n :.Jr. ~ndJr.S..Cndl'ud. d llitn. ud Tu rbo.sou nd arT 
t~dcmari..> ,;I SilM-oa SU.I.. U d. Otb., pn>d1><I "-'<Dn arT ~d.....,.'4 ol lh< lr - nyfJoCI U."ft•. 

Circle 282 on Reader Service Card 

lllf MAAYMAC® 
of discounting 

Tandy® computers, 
Fax and Radio 

Shack® products 

ftadte Jhaek® Tandy® sco 
We will meet or beat . . . 

GUARANTEED LOWEST PRICES 

mf MAAYMAc INDUSTRIES 1Nc. 

225ll Katy Fwy. 
Katy (Houston ), T X 77450 

1-713-392-0747 FAX (713) 574-4567 

Toll Free 800-231-3680 

Circle 180 on Reader Service Card 

Circle 93 on Reader Service Card 

··worldwide·· 
Orders Acceptec 
F//'09 HEWLETT 
a!~ PACKARD 

LASER CARTRIDGES 
SERIES lorll LASERJET llPLUS 

79~. / 63~. 
Canon 

Minimum Order S20.00 NO SURCHARGE on VISA I MC 
COD orders add 53.00 UPS Surtace shipping add $4.00 
per each 100 Disks ( First Class US Mail delivery extra ) 

( Prices are subject to change without notice ) 

( 405 ) 495-4598 
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--------- - - --- - --- - ---- - - ------ ----- ·-
PS/2 model 30/286 ...... . . ... .. 1895 
PS/2 model 50/30 meg ... 2395 
PS/2 model 70/60 meg . .. 3695 
PS/2 model 80/40 meg .. 4395 
PS/2 model 70/120 meg . . . .. 5595 
PS/2 model 80/1 15 meg . . . Call 

Call for other models 

l'DlllPAQ 
386 S 40 meg ...... Call Call 
386 20E - 40 meg ...... 4015 
286E 40 meg . . . . . . . . . . . . . .. 2150 
386 110 meg/25 MHz ........ .... 7295 
386 60 meg/25 MHz ........... 5895 
Portable Ill 40 meg/12 MHz ....... 3995 

CARD & MONITOR EXTRA 
Call for other models 

Macintosh 
Mac llCX/80 Meg, 40 Meg RAM ...... 5095 
Mac-11/40 Meg .................... 4095 
Mac-SE 30/40 Meg ........... . .. .. 3595 
Call for 60 and 100 Meg 
Lazer NT . . .. 3495 
Lazer NTX ... . .. .. . .. .... .... . .... 4795 

WE STOCK CITIZEN 
OKI DATA 
EVER EX 

GOLD STAR 

ffiSHIBA 
NEC 

WYSE 
HITACHI 

LOW 
PRICE 
LEADER 

SINCE 1983 
LAP-TOP 

Compaq SL T 286-20/40 . . .. 3795/Call 
Toshiba T1000 . . .... 659 
T1 OOOSE ......... Toshiba ......... Call 
T1200HB .. Sale! .. Call 
T1600-40 Meg . . .... Call 
T1000 XE/10 MB .... ....... .. Call 
T3200-40 Meg/SX40 . . . . . . . . . . . . . . Call 
T5100-40/100 . . .. Call 
T5200-40/100 ... Call 
T3100SX . . . . . . . . . . . . . . .. . . . . .. Call 
T1200 XE/20 MB . . . . . . . . . . . .. . . . Call 
Zenith 286-20/40 Meg . . .... ... Call 
Mitsubishi 286-20/40 . . . . . . . . . . . . .1795/2195 

DISKS 
DYSAN 51/• HD I 3112 HD . . . .. 13/26 
MAXELL 51/4 HD I 3112 HD ... 12/25 
Min. 1 O Boxes Order 

~~EEVERE~ 

Everex 
Step 286 - 12 & 16 MHz & 20 MHz 
1 Meg RAM 
Set up utility in ROM 
S/P, CIC 
Enhanced keyboard 
1.2 MB floppy 
DOS/BASIC 

Everex 

Call! for 
your 

configuration 

Step 386-20 MHz & 16 MHz & 25 MHz & 33 
MHz 
Up to 256K cache of very high speed RAM 
2 Meg RAM, expandable to 16 Meg 
SIP, CIC 
Enhanced keyboard 
1.2 MB floppy 
Dos1BAs1c Call! 
Everex 386-33 Special of the Month 

AST 486 ................. .. . . . Call 
. .. 1190 
... 2695 
. .. 3095 

AST 286 model 70 . 
AST 386 model 300c . 
AST 386 40 Meg . 
AST 386SX . . ........ Call 

CARD & MONITOR EXTRA 
CALL FOR OTHER MODELS 

PRINCEffiN GRAPHICS 
SONY 
ACER 

HOUSTON INSTRUMENTS 

AMDEK 
HAYES 

SAMSUNG 
CALCOMP 

PC MOUSE 
MICROSOFT MICE 

LOGITECH 
MITSUBISHI 

IRWIN & ARCHIVE 
TAPE BACK 

TAXAN 
MAGNOVOX 

SOFTWARE SPECIALS 

~ PRINTERS LASER PRINTERS BOARDS 
Paradise VGA+ ...... 219 
Vega VRAM ......... 409 
ATI VGA Wonder .... . 259 
Everex EGA ......... 149 
Tatung 16 bit ........ 239 

MONITORS 
Nee Multisync llA .... 499 
Nee M ultisync 3D .... 599 
Magnavox EGA ...... 339 
Nee M ultisync 5D ... 2350 
Samsung EGA ....... 359 
Sony 1302 . . ...... 619 

dBase IV ........... 455 
Wordperiect 5.1 ...... 260 
Aldus Page maker .... 495 
Ventura Publisher . ... 525 
Clipper ............. 435 
WordStar 5.5 . . . 150 
EasyExtra ......... . .. 40 

PACIFIC 
DATA PRODUCTS 

P. Page 11. . . . 459 
P. Page llP ......... 365 
P 1-2-4 Mem II . . . . 159 
P One Meg llP . . . . . 180 
P. 25 in One Ill . . .. 325 
P. Headlines ........ 245 

NOVELL 
Authorized 

Dealer 
Intel 

Coprocessors 
8087-3 .. . .. 105 
8087-2 ...... .. . . ... 145 
80287-8 . . . ... 225 
80287-10 .... 249 
80387-16 . .. .. 395 
80387-20 .. 425 
80387-25 . . . .. 495 
80387-33 . . . ..... 599 

EPSON 
LX-810/LQ-510 ... 199/339 
LQ-850/1050 ..... 545/749 
FX-850/1050 . . . :i59/479 

OKI DATA 
320/321 .. 359/490 
390/391 .... ... . 490/649 

TOSHIBA 
321-SL/341-SL .. 399/595 
T311 . . .... 365 

PANASONIC 
1524/1624 . . . ... Call 
1124 . . ... .... 319 

Call for others 

HP Laser llD ....... 2750 
HP Laser 2P . . ... 995 

HP Laser Ill ........ 1695 
Panasonic 4450 .... . 1395 

Brother HL-8-E . . 1895 

Nee LC 890 . . . .. 3195 

Toshiba Laser 6 ..... 1095 

MODEMS 
Everex 1200 Int . . . ... 79 
Eve rex 2400 Int ...... 149 
Hayes 2400 B ....... 299 

More in Stock ...... Call 

ALL QUOTED PRICES ARE CASH PRICES ONLY. 
Visa and MasterCard 30/o higher, American Express 50/o higher 

EXPORTS 
Available COMPUTERLANE 

HOURS: 
M-F 9-6 
s 10-6 

CORPORATE ACCOUNTS WELCOME 
CALL FOR VOLUME DISCOUNTS 
CONSULTANTS CALL FOR PRICING 
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1-8()().526-3482 (Outside CA) 22107 ROSCOE BLVD. 
CANOGA PARK 

(818) 884 8644 (In CA) 
(818) 884 8253 (FAX) 

Prices subject to change without notice 
* Quantities are limited 

112 BLOCK W. OF IDPANGA 
CA 91304 

Compaq is a Registered Trademark of Compaq 
IBM is a Registered Trademark of International Business Machines 
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9-Track Tape 
For Your 

IBM PC/XT/AT/PS-2'" 
Read 1600 bpi 9-track 

tapes from a micro, mini or 
mainframe in EBCDIC or 
ASCII as mirror image or 
by individual files. 

Use the 2000 PC'" for 
disk backup, data inter­
change or archival storage. 
PC/XT/AT/PS-2 are trademarks of IBM. 
2000 PC is a trademark of Digi-Data. 

DIGl-DATA CORPORATION 

II ~;:~u~.0~6Y 2~~4~~i~ 
(301) 498-0200 

-.... 800-782-6395 
• FAX (301) 498-0771 --!> ... First in Value 

Circle 90 on Reader Service Card 

8086188. 80x86!88 
80386 

• Fast , reli able operation 
• Compact and ROMable 
• PC peripheral support 
• DOS hie access 
• C language suppon 
• Preemptive scheduler 
• Time slicing availab le 
• Conl1gura11on Bui lder 
• Full documen1at1on 
• lnSigrit .. Debugging Toor 

68000/ 10120 
Z80, 64180, 8080185 

• Intertask messages 
• Message exchanges 
• Dyn amic operat ions 

- task create/delete 
- task pr1orn1es 
- memory alloca11on 

• Event Manager 
• Semaphore Manager 
• L1s1 Manager 

Ho Roy•ltfet 
Soun:• Code lnch1dftd 

Oemo01sk 
M1n u11only 
AM X86 

S25 us 
$75 us 

$3000 us KADAK Products Ltd. 
rSt1111o""P' n•na1• t1P t •frt J 206· 1847 Wes t Broadwa y 
C•ll lor ;mces tor Vancouver. B.C . Canada 
or11er processors V6J 1Y5 
At.I X. AMX &e. rnS1gn1 111111oem1r~• :II; Telephone. (604) 734-2796 

l(AQAI( P10dutts l1d 'r: Fax : (604) 734-8114 
Z&0 1$& 1l1<11m1ro o1Z1109 Inc 

Circle 160 on Reader Service Card 

QUARTERHORSE 
High Capacity 

Tape Subsystems 

for Disk Backup, Data Acquisition, and 
Archiving 

on IBM PC/XT/AT & PS/ 2 
Everything you need in a single high qualify 
package: Drive. SCSI Host Adopter, Enclosure. 
and DSl's Bockup Software. 

• 150 Mb 1/4' CT ........ $1,395 . 
• 320 Mb 1/4' CL .. .. ... Sl.495 . 
• 1.2 Gb 4rnm DAT.. ... $3, 195. 
• 2.3 Gb 8mrn HS ......... $3,695. 

Optional Application Interface Library 
(in 'C') ava ilable . Full Support. 

DATA STRATEGIES 
INTERNATIONAL, INC. 

9020 Capitol of Tx . Hwy. SUie 570 
Austn. Tx. 78759 
(512) 338-4745 FAX (512) 345-1328 

Circle 78 on Reader Service Card 

TOUCH-SCREEN KIT 

- ----.. ·--· 

·-"' I -

l)A toucb)Cfftu ·a fllLtr:uuparcnt plate thatcanbcu.s.ilyi.Mt3llcdinthcfront 

of a monitor. Thisis \-c ryiimilvtothc i.Mtallatio.n. of:ui:u:ili·glatciaccn. 

(PrC$Cntl)· a\"3.il.abk iltC$CTCCnsforl3aod l J.. incb inoc.itors..) 

' ) A dls l.:rtt · pfO\ides !.!iJ2.!My (for C Uquagc) 11o hich includes comm.auds tb:it 

aUow the ~r to~ dnw boxed arc.u and lllig:i lhC$C :uc.u 10 uscr.de; rmcd 

spccificc.omma.!lds.. to rc1W'!lthcX ai::d Y posilionsbciug 1outhcd; 1Jllilin:: 
which Q.Li1irate$ the touth plate to cow:itcract the moiU!or's drift by simply 

touchiug1bcfou:t0n:crs ofthe sc:rccn:~to11ohic.hplay11ouoffu.:u. 

J) A TSCOOOl touch SCf'ttll conU'Olltr card . :add·Oll 10 ~c PC·bill iJO(. It is Olli)' 
4•x.;·. The X & Y coordinate$ ca.n be rc.;11d from the i:ipu1 poru 011 the COD· 

tr01lcrCtd 3.58-bitd:i1.:1..,•1ords. Eaiilyaca:.u\i.:1.hi&h·lcvcl!aiigu.a.gci.. 
o&) WeU •rlttc:11 maouia.I - Lllsu'ucu the b..udwarc setting. plltc 111ow:itiq. expb.ins 

Oty. 1-9 1().49 I 50.199 500+ 

Each 5375 S335 5300 S255 SI99 
Hl·TECH L"STRU!>LE~'TS 

P.O. eox 1.509. STA.HORD. TE.'&IS n-197-1509: or call (7JJ 98{).AAQ. 

Circle 148 on Reader Service Card 

TurboSoundN 
DEVELOPER'S KJT 

SOFTWARE DEVELOPERS: 

ADD VALUE to YOUR PC 
APPLICATIONS with 

REAL VOICES, SOUNDS 
- but with NO ADDED 
USER HARDWARE!!! 

Digita l Audio Authoring Worksta tion 
Software I Hardware Kit for PC *S l ,280 

JO 03~ ) l on t~·B3cl.. Umit td Cu3r:anttt 
• SoundrX -111 • ProfesSon:il Gt..: I So:ind ~ditor for c.;c.•~ M)ur.d in:q;r:ition. 
• Crr:itt,\) \ R:idio Qu3lit~ Sound· Ck:ir. rich \OLCC~ :ind pol\"Phon1c mu•it 
• l'!itAn~ L:aniuaRt fo r \ okt \l ouitu · C!c:ir pho:1emc• lnd fru::n iHs' 
• L'u rorflopp~ \ okt)bil: . !>Cnd,·oicc.Mlunds..sour.dcf!ct::}~ ~il. 

: ~~~d~R~~~,a;\!!~~~~:~1~:i1or. fC{~~c~r~J~~. ~~: .... '!~~~\':.'d 
• ,\d,anctd Algori1hnn · Rc:il·iimc Sot.ind File Compreuion , Decomp:c~ion. 
• \'Ou h:a•t To1:a l Control o•t r cruLl•t conttnl ·So out.Ude K r.1ce5 1eqci red. 
• Add Sound!! 10 Slldt Shows· An.im31or. Gr~p. ShOllo";>~rtner. S:o:) Board. c:c. 
• flr tlk.s tht 6-1 i..: b~t t B:arrit r · Sound fito no: re•tricted to a •ir.'lc segmcr.t. 

: ~n°t~~~!:~·~~tnd i~~i~~~~ t~~d c:~~:~?;;.~~'.~~;.::h~j~~;:1r~;1)'6~'. .rc. 
• • Plu• So-Sol'.5e:I..~ TurhoSound Lice rue Fee st:imng a1 S \0 for 2,500 co~:c•. 

Trch:(40S)- U 6-t:; 21 by Silicon Shack FA.X: C40S)-J 74-441 2 

5120 Cimpbf.11 A•t. Iii 12, S:an J ost. CA 95130. 
~ Souo~n: ud Tbrt.oSoil•d at'f tndni.>rl.> ol s n;,...., Shaclo.. Lid. Ocl.ir p!'Cidu<111U11:1" an 
tnd<.,.>rl> d chdr ~oulM!unn.. PM• ud •pcd findo•n oubjrc'I IG rbai:t •l1h ... 1 a Olk • . 

Circle 283 on Reader Service Card 

LOW·LOW·LOW 
[hP.J Laser Printers/Scanjet Plus 

Inte1face/Plotters - Call 

Memory for Hard Drives, Tape Bach11p 
for above and Sun & DEC Systems 

J:~m comPAa ti 1p;•k ALR 
· ifEVEREJE- AST' & other 

XT/AT Compatibles & 386 Computers 
CALL for LOW PRICES 

Gov't, Corporate, Schools, Dealers, 
& Export I QUIRIES WELCOME. 

SLJAAH inc. 
44912 Osgood Road , Fremoni, CA 94539 
Ph: (415) 651·5101 Fax: (415) 651-5241 

1-800-1>43-1001 
VISA, Master Card accepted. wise 

Circle 302 on Reader Service Card 

1 
k:.sk data'" v~ory for NO-WAIT access. 

- Caches up to SM bytes in Expanded or 
Extended memory. 

- Lookahead reads it before you need it. 

- Speed Switches ta ilor caching to your 
system. 

- Compatible with Windows, memory 
managers . AutoCAD. networks ... 

- Needs less than 9K bytes base memory. 

Vcache 5.0, DOS 2 - ~ $59.95 

TOLL-FREE 1-800-284-3269 

GOLDEN BOW SYSTEMS 
2665 ARIAl\ E DRIVE #207 

SA~ DI EGO, CA 92117 
(619 ) ~83-0901 FAX ( 619 ) -IB3-192~ 

Circle 136 on Reader Service Card 

IEEE 488 
Easiest to use, 
GUARANTEED! 
• I B~t PC. PS/2. ~ t ac int o:!i h . HP. Sun. DEC 
•I EEE device drivers for DOS. Ui\ IX. 
Latu :- 1-2-3. V~ I S. XENIX & !\lacintosh 

• rvtenu or icon-driven acqui si tion .,oflware 
• IEEE ana lyzers . expander11 . extenders. buffers 
• An:ilog 1/0. digilll 1/0. RS-~3 2. RS--122. SCSI. 

modem · Centronics conveners to IEEE ~ 8 

Free Catalog & Demo Disks 
(216) 439-4091 

• 

lOtech 
25971 Cannon Rd. · Clev.!'land, OH 44146 

Circle 156 011 Reader Service Card 

25 MHz 80486 Motherboard 
Faster than the Everex Step"" 

11.4 MIPS! $2,980(Ok)Qty1 

Features : 
• i486™Microprocessorwith Built-In BK cache & FPU 
• Burst Mode Utilization for Maximum System Throughput 
• External Dual READ/WRITE Back cache Archttecture 
• External Scalable 64K/256K Fast Direct-Mapped cache 
• Intelligent Refresh Optimized Scheme 

486/25 
386/33 
386/25 
386/20 

MIPS 

11.4 
8.3 
6.2 
4.9 

Cache 
256K 
64K 
64K 
64K 

Ok 
3380 
1649 
1199 

999 

4M 

3720 
1989 
1519 
1319 

Technology Power Enterprise, Inc. 
4656'.l Fremont Blvd # 118. Fremont CA 94538 

Tel (415) 623-9162 FAX (415) 623-9462 

Circle 307 on Reader Service Card 



Intelligent 
multiport, 

supports RS-422 
SmartLynx ATr1.1 intelligent 
4-port serial adapter for PC-AT 
and compatibles supports 
RS-422 and most multi-user 
operating systems. On-board 
processor takes burden off CPU. 

For order info, call: 
1-800-553-1170 

gauATECH 
666 Wolf Ledges Parkway 

Akron. OH 44 311 

PC-AT is a trademark of IBM Corporat ion. 

Circle 252 on Reader Service Card 

Synchronous 
Communication 
Boards for AT 

Quatech synchronous/ 
asynchronous serial boards for 
PC-AT and compatibles support 
RS-232 , RS-422 , and RS-485 
communication. 

Call for our free 
PC Interface Handbook: 

1-800-553-1170 

gauATECH 
666 Wolf Ledges Parkway 

Akron. OH 44311 

PC-AT and PC are registered 
trademarks of IBM Corp. 

Circle 255 on Reader Service Card 

Quatech interface cards 
connect IBM 5218 Display­
Writer printer to PS / 2 
and AT .* Available now. 
Hundreds installed. 

For order info, call : 
1-800-553-1170 

gGUATECH 
666 Wolf Ledges Parkway 

Akron. OH 44 311 

18\1 , Oisplay\\'riter. PS. 2. and AT are trademarks oi 18\I Corp 

Circle 258 on Reader Service Card 

Eight Serial 
Ports 

One Board 
Quatech's ES-100 provides eight 
RS/232 serial ports in a single AT 
slot. RJ-11 modular connectors. 
16450 UARTS are standard. Optional 
buffered 16550 UARTS. PC-AT, ISA, 
or EISA compatible. Priced below 
$500! Quantity Pricing Available! 
Call for our PC Interface Handbook: 

1-800-553-1170 

gGUATECH 
666 Wolf Ledges Park way 

Akron. OH 44 311 

PC-AT is a trademark or 
registered trademark of fBM Corp. 

Circle 253 on Reader Service Card 

Joystick 
Adapter 
forPS/2 

Quatech GPA-1000 works with 
IBM Micro Channel for PS/2 
Models 50, 60, 70, and 80. Connect 
two joysticks or four paddles. Also 
compatible with IBM Game 
Control Adapter for PC-XT and AT 

Call our toll free order line: 
1-800-553-1170 

gGUATECH 
666 \Volf I.edges Parkway 

Akron. OH 44 311 

IBM. ~licro Channel. PS/2. PC-XT. AT. 
and Game Cont rol Adapter are trademarks 

or registered trademarks of I B~1 Corp. 

Circle 256 on Reader Service Card 

2 parallel, 
2 serial, I board 

Quatech DSDP-402 for PC-AT 
has two parallel ports, and two 
serial ports for any combina­
tion of RS-232, 422 , and 485 
communication. DSDP-100, 
two parallel and two RS-232 
ports, available at lower cost. 

For order info, call: 
1-800-553-1170 

gGUATECH 
666 \\'olf Ledges Parkv.-ay 

Akron. OH 44 311 

Circle 259 on Reader Service Card 

RS-422/RS-485 
Boards for AT, 
Micro Channel 

RS-42 2/ RS-485 asynchronous 
serial communication boards from 
Qua tech available in 1 to 4 ports 
for PC-AT and compatibles and 1 
to 4 ports for PS/2 Micro Channel. 

Call for our free 
PC Interface Handbook: 

1-800-553-1170 

gGUATECH 
666 Wolf Ledges Parkway 

Akron. OH 44311 

PC-AT. Micro Channel. and PS/2 are trade­
marks or registered trademarks of IBM Corp. 

Circle 254 on Reader Service Card 

Digital 
I/OBoard 

Single-slot Quatech PXB-721 for 
PC-AT has 72 digital l/O lines. 
Connect three choices of data 
acquisition modules. Supports 
Labtech Notebook':" 

Call for our free 
PC Interface Handbook: 

1-800-553-1170 

gGUATECH 
666 Wolf Ledges Parkway 

Akron. OH 44 311 . 

LabTech Notebook is a trademark of 
Laboratories Technologies Corp. 

Circle 257 on Reader Service Card 

The WSB-100 Wave Form Synthe­
sizer Board from Qua tech has the 
best set of numbers in the market. 
With speed to 20MHz and a 32K 
memory at $1290, it's making 
waves in more ways than one. The 
WSB-100 is also a star performer 
as a digital pulse/word generator 
with the optional digital module. 

Call for our free 
PC Interface Handbook 

1-800-553-1170 

~GUATECH 
666 Wol f Ledges Parkway 

Akron. OH 44311 

Circle 260 on Reader Service Card 



PROTECT YOURSELF 
!IESEAiCH HAS REVEAlED Ri:-O!Ail()N FROM C01.'f\JTE'2 

,Y,QNITORS 1,..,1..y BE HAZARDOUS TOYOJR ME.Al TH 

"' I -a 
~ 

ON LY 
57995 

Screen Elf " 
Electronic limiter of field Rodiotion 
• Reduces hormful effec~ of 

Electrostatic radiation 
• Revitolizes computer 

environment wiih heolihy 
flo'll of onions 

• Silent. oir movement 'llith 
no moving ports 

• lnsrolls on ony monitor 
• One Yeor Worronty 
plus 54 hondling 
CA residents odd 6.25% 

?H~~~ 1-800-477-5297 
MC and VISA or Checks accepted 

Techn1col repon~ ond info only S 14 95 per ~I credit 
roword~ purcho~ of ELF if ordered wilhin 60 day~ 

ZENION INDUSTRIES, INC. 
5430 Commerce Blvd. Rohnert Pork, CA 94928 

Circle 338 on Reader Service Card 

J Laser 5 • • • $399 
. : : ~: : I - .· 
~aser ~ri~t~ ~o.ntrol~ 
~ ,. . ~ .. _ ~ .: ·~1·ul · ~ 

Thinking of buying a ~ 
• LaserMaster Was g 
• Intel Visual Edge '" $ 
• Kofax board 

J Laser 5 gives you the functions 
of all three boards combined Into one, 
plus EMS: 

• Fast laser printing 
• Halftones on a laser printer 
• Group 4 file printing and display 

~TALL TREE SYSTEMS 
2585 E. Bayshore Rd. • Palo Alto, CA 94303 

(415) 493-1980 •FAX (415) 493-7639 

Varalon• available tor HP Serles IV111 and Canon LBP-4 laser printers 
All products are trademarks of their tespoctive companies 

Artwork for th11 ad created wiih Jlaser 5 and Included software 

Circle 305 on Reader Service Card 

PAe /PLO SOFTWARE 
Sets The Standard 

Pm~~,.,r. 
~\Tt)J 

'~~ 
CUPL ' PLD complier, the most powerfu l language 
for the state machine logic design, now allows 
front end des ign entry wi th popu lar schematic 
captu re packages such as OrCAD, P-CAD, Schema, 
Hi-Wire, PADs or RACAL. CUPL supports all PLDs 
and carries the most extensive update program. 
Available on MS-DOS~ Apol l o~ SUN~ VAX 'and 

most UNIX' based platforms. 1101 ,,w ""'"" 

LOGICAL 
DllVIC•S, IMC. 

rt Lai:ci!ml~ Fl 33309 

Fax: (305) 974-8531 
1-800-331-7766 

Circle 172 on Reader Service Card 
(DEALERS: 173) 

MULTI-SPEED 111 
9 TRACK TAPE SUBSYSTEM 

fo r IBM PC/AT/386 

1 YEAR WARRANTY 

•IBM/ANSI compatible at 800*/1600/3200 bpi 
• Controller. cables and software included 
• Interfaces for PS/2* , Xenix* and DEC* 
• SCSI*, AT or MCA* Bus 1/0 at 25/50/100 ips 

*Q?TlQNAL SHO\'IN W/OPTlQNAL OUST COVER 

AKSystems Inc. 
20741 Mari lla St. Chatsworth CA 91311 
TEL:818/709-8100 FAX: 818/407-5889 

Circle 16 on Reader Service Card 

TERABVTEINTL 
MOTHER BOARD 

386-33132K CACHE 1MB $13~ 2MB $1450 4MB $1615 
386-25 1MB $ 850 2MB $1020 4MB $1105 
386SX-16 1MB $ 455 2MB S 550 4MB $ 7~ 

MODEM 2<00 8SP INTERNAL $ 69 00 
VG A 16 BIT 1024X768 $165.00 
EVEREX MFM U lt<TERLEAVE HO'FO CONTROU.ER S CALL 

D-RAMS 
256x4 -08 S 9.50 
1 MEG -08 S 8.80 
64X4 ·10 $ 3.50 
41256 -08 SCALL 
41256 ·10 s 2.50 
41256 -1 2 s 2.00 I 
SIMMS & SIPPS 
1 MEGX9 ·BO $90.00 
256X9 -80 $30.00 

MATH CORPORCESSORS 
80387 -33 $550 
80387 -25 $450 
80387 ·20 $355 
80387 -1 6 $315 
80387SX SCALL 
80287 ·10 $21 0 
CACHE MEMORY 
8KX8 -20 SCALL 
BKXB -25 SCALL 

CALL FOR CURRENT PRICE & VOLUME DISC. 

IN USA 800-688-BYTE ASK FOR TERI 

CANADA 604-263-0988 ASK FOR LCH 

TERABYTE INTL INC. 
17777 CRENSHAW BLVD .. #103 TORRANCE. CA 90504 

_-. TEL 213-323-8778 FAX. 213·323-8896 '"'="" 
~ PRICESUBJECTTOCHANGEWITHOUTNOT ICE -

Circle 310 on Reader Service Card 

UNIVERSAL/GANG 
PROGRAMMER 

made in U.S.A. 

$695.00 
includes 
One Year 
Update 
and 
Warranty 

HUSKY "programs EE/EPROMS. CMOS PLDS. 
and Micros . It's your best bet when low cost 
and quality are both important. 
From the people who make CUPL and ALLPRO . 

LOGICAL 
1201 N.W. 65th Place 
Ft. Lauderdale. FL 33309 
FAX: (305) 974 8531 

1-800-331-7766 

Circle 174 on Reader Service Card 
(DEALERS: 175) 

Circle 343 on Reader Service Card 

I PC BASED UNIVERSAL 
DEVICE PROGRAMMER $695/895 
• Programs EfJEPRO~h. ~1 1 CR0s. BIPOU.R s.PAL.s, GALs. EPLDs, PEEi 

(Cl.lrrcnt libraries support over 900 devices by over 35 ma nufacturerO. 
• Sof'twart drh·tn pin drh·er.s. 0 /A gtntrattd programming voltage~ (H hn 

DACs used to generate \'Ohages from 5.25v .... ·i1h 0.1 V resolution ior all pir;q, 
• Fas1 dt\ice programming / verify f read via dedicated parallel interface. 
• Upgradnblt ror \i rtually a n~· ruturr programmable de,icu up to .ao pins. 
• Self·5ubsisten1 operation. So additional modules o r plug-in adapter~ requ red 
• Includes user friendly MEMORY BUFFER FULL SCREE.'O EDITOR. 

Commands include: Fill, ~IO\'C, Insert, Delete, Search. Oi!ta cnir. can he clo ne 
in ASCII or HEX form. FUSEMAP EDITOR for Logicdc\i ceS:. 

• Friendly ~hnu·Drl\·en inttrfact. Oe\•ice selection by P/'S and ~tanuracturer . 

• Supports 8116!32 bll dal3 word fo rmats. 
• Programming algorithms: Normal, Intelligent I & II. Qu ick Pu he Program· 

ming. Automatic selection of fastest algorithm ior an)' given p:m. 
• Verify operation performed at normal & worst case oper:i1ing \'Oh:ige. 
• Functiona l mt: J EDEC standard func tional tming for logic de\ ice·-. 

TTL Logic functional test for 7..:w s..:xx series devices and memory de\ice'. 
Tcs1 library can be updated by the user. User Cefinahle tc~t p;mern gcner:rnun 

• File formats accepted: JEDEC (full), JEDEC(kernal). Bin:ir:- . \! OS Tech· 
nnlogy. Mo1orola Hu, In tel Hu. Tektronix Hu. 

• Base price {S695) includes Interface c:ird. cable, ~tcmory- ~l c cro - Bipo!:ir 
library. TIUC~tOS/MEMOR Y dc\ice 1cs1 capabi li ty. one ~car irec 1.1 pC:i1c~. 

• Complete price (S895) includes all of the abo\·e plus Logic De\ ice Libn r:- . 
• Libra ry updates can be rece ived via fioppy or B&C Cu~tomer Suppo n BBS 
• Full I year ~arranl~" Customer ~uppou via vo:ce line, Fax & ded icated BBS 

iUNIVERSAL RS-232 
PROGRAMMER $345/495 
• Progra ms E£1EProms, ZPRams.lntrl Micros. Flas h EProms.Memor:-· Ca rds. 
• Stand ·A.lone Mode for EE/EProm and ~temory Card Duplication I Verify. 
• A ll 24/28/32 pin EE/EProms 10 4 ~!B i ts (upgradeable 10 32 megabits). 
• .\1ieros: 74 l/A.·21A.·4,·8.·9,·51.·C5 l,·C51 FNB,-52.·53,·55,·C521.·C54 l,9761. 
• ~1odel UPIOO ( s,:µs). Model UP200 (S495) accepts dedicated modules. 
• Mem ory Cards Programming r-.-!odulc (Seiko/Epson. Fujitsu.) · Sl45. 
• GANG Programming :-Olodule (.: sockets) · Sl45. 
• Optional built·in Eruer/Timer module· SSO: Condu cli\e foa m pad. 
• On-Board Programming capability: Cl.mom interface modules a\'ailable. 
• User friendly Menu.Orhen Interface Program for I B~l·PC and Macintosh. 
• Can be operated with any computer containing an RS·l.32 serial port. 
• OEM open board programmer configurations a\'ai\able (from S245 ). 
• One year (rec software updates and Customer Suppor!. 
• Cus1omer support via voice line. dedicat ed BBS or fax: Full I yea r warrant). 

I INTELLIGENT 
ROM EMULATOR $395 l 
• Emulates 2716 through 27512 EProms (2k to 64k bytes) with a single unit. 
• Megabit pa.rts can be emulated u.ith multiple units (~·fega adapter require d). 
• Conneru to the standard parall el pri nter port. Uses standard printer cable. 
• FAST data loading via parallel printer pon (64k b)1U in less than 10 seconds). 
• Inte lligent "l n·Circuil·Emulator· rypc features include: Address Compare 

(with HALT output), Address Snapshot (for target addr. bus monitoring), 
Trigger Input (for external C\·ents monitoring). Programmabl e Reset Outpu1. 

• Po~erfu l Memory burrer edi1or. Selectable wordsizes (8, 16.32). 
• User friendly sohware. Command set includes: Load, Writr, Display, Run, 

Type:. Edil. Fill, Run·Command.file, Monitor, Port, Reser.. Help. Calculator. 
• Cascadable 10 8 units. Includes target cable u.ith Trigger, Halt & Reset clips. 
• CMOS model '"ith l"iCad ~hargeable 9V halle.I')' backup · S495. 

(Can be used in stand-alone mode: Built-in banery recharging circuitry.) 
• File formats arxepted: Bin ary. Intel Hex. ~totorola S. 

MC / VISA I A.MEX Call today fo r datasheets! 

B&C MICROSYSTEMS INC. 
355 WEST OLJVE AVE., SUN1'-YYALE. CA 9'4086 USA 

TEL: (408)730·551 I FAX: (408) 730·5521 BBS:(408)730·2.317 
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OVER 2 MILLION DOLLARS WORTH 
OF INVENTORY DROPPED IN OUR LAP 

TO SELL TO YOU AT WHOLESALE PRICES 

SUPREME 
2014 McCULLOCH BOULEVARD, SUITE A 

LAKE HAVASU CITY, ARIZONA 86403 

8. [3] (602) 453-9555 • 1-800-752-6016 ·Fax (602) 453-9379 

FIVE YEAR WARRANTY 
ON ALL SPREE SYSTEMS SPREE COMPUTERS PLEASE CALL ON 

SPECIAL CONFIGURATION 

286-12MHZ 
80286 12 JMHZ AT 
1MEGMEMORY 

1.2 or 1.44 FLOPPY DRIVE 
40 MEG HARD DISK 

101 KEYBOARD w/TRACKBALL 
VGA MONITOR & CARD w/256K 

TWO SERIAL PORTS 
ONE PARALLEL 

$1499 

386-20MHZ 
80386 20 MHZ AT 
1MEGMEMORY 

1.2 or 1.44 FLOPPY DRIVE 
40 MEG HARD DISK 

101 KEYBOARD wffRACKBALL 
VGA MONITOR & CARD w/256K 

TWO SERIAL PORTS 
ONE PARALLEL PORT 

25 MHZ AVAIL- $1899 
ABLE CALL 

- All Seagates Available -
CALL FOR PRlCING BLOW-OUT SPECIALS 

055> seagate 
MFM DRIVES DRIVE 
ST225 65MS 21 MEG 
ST125 28MS 21MEG 
ST138 28MS 32MEG 
ST25H 28MS 42MEG 
ST151 24MS 42MEG 
ST4096 28MS 80MEG 
RLL DRIVES 
ST225R 70MS 21 MEG 
ST238R 65MS 32MEG 
ST138R 28MS 32MEG 
ST250R 70MS 42MEG 
ST157R 28MS 49MEG 
ST277R 28MS 64MEG 
SCSI DRIVES 

-On~ XT Kil 

$199. $239. 
$229. $279. 
$279 .. $329. 
$329. $389. 
$379. $439. 
$559 . $609. 

$189. 
$219. 
$259. 
$279. 
$389. 
$379. 

$239. 
$269. 
$309. 
$339. 
$419. 
$439. 

ST138N 28MS 
ST157N 28MS 
ST177N 24MS 
ST1096N 24MS 

32MEG $349. 
48MEG $439. 
60MEG $559. 
83MEG $799. 

$399. 
$489. 
$609. 
$849. 

DTK 
BAREBONE AT (10 MHZ) 

CASE • MB • P.S 
$299 

(Unbelievable) 

DELTAGOLD XT 
(lOMHZ) 

Sl2K • 1 DRIVE • I/0 CARD 
MONOCHROME MONITOR & CARD 

KEYBOARD• MS 005 •BASIC 
$449 

Panasonic 
Otfce 1>.u1cma101~D ll 

PANASONIC l124
1Vrl\ 

$289 

EMERSON 
MONOCHROME 

CARD & MONITOR 
$109 

EMERSON 
VGA 

MONITOR & CARD 
$399 

REPLACEMENT 
POWER SUPPLY 

150WATT $39 
200WATT $49 

HAYES 
COMPATIBLE 

1200 INTERNAL $39 
2400 INTERNAL $79 

LAPTOP COMPUTER ACCESSORIES PRINTERS 

TOSHIBA ACCESSORIES 

T-1000 T-3200 

HP DESK JET PLUS $ 699 
HPIIP (hl) ~;~gJ6 $ 979 

TlOOO $ 599 AC ADAPTER T-100/JIOO+ 4200 CARRY CASE 99.00 

T 1000 SE $1100 2400 B MODEMS 199.00 3MB MEM BRD. 1079.00 
CARRY CASE FABRJC 39.99 

T 1200 FB $1319 UNN. 9 VOLT ADAPTER CALL T-5100 

T 1200 HB $1799 T-1200 F/H 
LEATIIER CARRY CASE 299.00 
FABRIC CARRY CASE 99.00 

T 1600 20 MEG $2999 2400 B MODEM 199.00 2MG MEM BRD. 699.00 
BATTERY PACK 79.00 

HPII (hi.) ~!~K'tJ6 $1565 
HPIID (hi.) ~!~K'tJ6 $2750 
HP III (hl) ~;~gJ6 $1775 

MEMORY & ACC. 
T 160040 MEG $3359 BATTERY RECHARGER 279.00 T-5200 

T 3100 E 40 MEG $2819 CARRY CASE 79.00 16 BIT LAN CARD 49.00 
2400B EXP SLOT 179.00 

T3100SX $3550 
T-1000SE 

2MB MEM BRD. 539.00 BATTERY PACK CALL 
T 3200 1.44 20 MEG $3299 2400 B MODEM CALL FABRIC CASE 99.00 

LEA TIIER CARRY CASE 299.00 
T3200SX $3779 UR:;RADFS 132 MEG CALL 

T-1600 UNIVERSAL 
T5100 $3899 BATTERY CHARGER 279.00 LAPTOP 
T 5100 100 MEG $4499 LOW CAP BATTERY PACK 69.00 PARTS: 

T520040MEG $4619 FABRJC CARRY CASE 89.00 MS. 0053.3 99.00 
2400 B MODEM 199.00 LAPUNK &: All LAPTOPS 99.00 

HP II & II 0 PACIFIC DATA 
1 MB $249 
2MB $359 FONTS 
4MB $599 

POSTSCRIPTS $479 
TONER $ 79 

SPREADSHEET $110 
HP II P 25 IN ONE $265 

1 MB $250 
PLOTIER $249 2MB $359 

T 5200 100 MEG $4979 2 MB INT. MEM. BRD. 699.00 MS. DOS 4.01 CALL TONER $ 59 HEADLINE $749 

368 BYTE • JUNE 1990 Circle 301 on Reader Service Card 



• Make PC/XT/AT and compatibles diskless terminals 
with local DDS and program storage. 

• Single or dual disk emulation of 51;, " or 31/2" 
diskettes up to 1.2MB, read/write up to 770K. 

• On-board EPROM programmer- simply copy a 
diskette to program the EPROMs or Flash EEPROMs. 

• Flash EEPROMs remotely programmable on LANs. 
• Two Autoboot modes, a f ile (read) and a 

Programming .mode- automatic disk drive 
designation set-up duri ng booting . 

• Flash EEPROM models are electrically erasable. 
SRAM models are ba ttery backed. EPROM models 
are ultraviolet erasable. 

• Programmi'lg utilities i'lduded v.ith programmable modelS. 
• List prices with memory !Cs from 5295. OEM prices 

and models available OEM with or without memory !Cs. 

~ 2137 H~~!!!1!~. !t~.~·MH 5S1 1J l~H I 
~ 6121631·9512 Fa.x 61 21631-9508 

· 1e.~"C ,1 " l P$11-l>t00Sat• 1'.CO..-a1 •.l~ IS!lo 1'1S tlOS,., ·,~.,· ~< V <: •U.;.'I 

Circle 75 on Reader Service Card 

LPC Serial/2A 
HDLC/SDLC Data 

Communication Controller 
for IBM PC/ AT Bus 

Dual Channel Synchronous 
Controller (Z85C30) 
Runs 800K BAUD 
Full Duplex OMA 
HDLC LapB software option 

~~···· ComputEI' ModulEs. Inc. 2348C Walsh A,·e. 
Sa nta Clara . C~ 9505 1 
Tel: (408) 496-1881 
Fax: (408) 496-1886 

IBM PC/AT is a trademark of IBl\.·I. Inc 

Circle 60 on Reader Service Card 

NEW FREE 384 PAGE DATA ACQUISITION 
& CONTROL HANDBOOK FOR IBM PUXT/ 

AT, PS/2 AND COMPATIBLE COMPUTERS 

• PC INSTRUMENTS 

• IMAGE ACQUISITION 

"SEND TODAY FOR YOUR FREE 384 PAGE METRABYTE 
DATA ACQUISITION & CONTROL HANDBOOK 

iijill#il§1 METRABYTE 
440 Myles Standish Blvd., Taunton, MA 02780 
(508) 880-3000 TLX: 503989 FAX: (508) 880-0V9 

Circle 162 on Reader Service Card 

AVPROM™ 
$295 \~,,/ 

For IBM-PC's & com­
patibles , menu-driven 
AVPROM programs 
EPROMs up to 8x 
faster than serially­
connected units (20 
sec. for 2764) . .«: 

y 
• Programs 2716 
thru 27512A. 

• 4- and 10 socket 
gang versions too. 
Call for prices. 

For complete 
specs, free 32 pg . 
development tool 
catalog . call 

or 207-236-9055 

AV.tJCET 
SYSTEMS, INC: 

120 Union St. , Rockport, ME 04856 

Circle 347 on Reader Service Card 

VT240 Keyboard 
for your PC 
Turn your PC into a VAX 
workstation with the 
PowerStation. "' 

•an exact VT200/VT300 
layout keyboard to plug 
into your PC, and 

• ZSTEM 240 or 220 
terminal emulation 
software 

3738 North Fraser Way , Unit 101 
Burnaby, B.C .. Canada VSJ 5G 1 

Tel: 604-431-0727 Fax: 604-431-0818 
Toll Free Order Desk: 800-876-6089 

ZSTEM ar.d PowerStaho:i ate trademaf1(S o! KEA Systems Lta 

Circle 161 on Reader Service Card 

9-Track Tape Subsystem 
for the IBM PC/XT I AT 

ow you can exchange data files between 
your IBM PC and any mainframe or mini­
computer using IBM compatible 1600 or 6250 
BPI 9.'.frack tape. System can al so be used for 
disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com­
patibles. Subsystems include 7" or 101h'' 
streaming tape drive, tape coupler card and 
DOS compatible software. For more informa­
tion, call us today! 

0URLSTRR; 
9621 lrondale A ve., Chatsworth, CA 91311 

Telephone: (818) 882-5822 

Circle 261 on Reader Service Card 

Circle 48 on Reader Service Card 

LOW COST 
INTERFACE 

CARDS FOR 
PC!Xf/AT 

i 

\ RS-485/422 Card [PC485] $95/125\ 
• Seri al Async. Communiution up to -t.000 1'\: 2 ot ~ v.ire-;: SSl~ ~ll UART: 
• Can be configured :is CO.\f 1 -CO~f-I : ~laximum Uautl R:ite 56KB. 
• Flexible configut:i.tion options. RTS or ff! R control of uan,mi,,iun l.lir.::n1or.. 
• Ful Ull a trdu pln oprration. Suppons hard·" are h:indsh:ikrng (RTS,CTS). 
• Dual driver rcccivcrs·,\b ndln (>.$ dt,itts:Compmhle -...i1h mn•\ cnmm. ~iNr 
• High spttd ,·ns ion :-; ,·ailahle- C~upport' bautl r:iies up to l56 KB l · Sl6:' 

I Dual-Port RS-485/422[PCL 743] $175 I 
• Two i nde~ndcn1 ch3nncls / UART~: 2 or .: v. ir t" opu:iuon. ~fa .. \ . B:iud 5nKB 
• Dipswi1ch configurable :is CO~\ \ • .! (IR0:?-7). On ho:irJ tcrmm:itor re•1,t11r. 

I IEEE-488 Card [PC488A] $145 j 
• lncludcs l ~STALLABLE DOS DE\l CE DRIVERS Jnd support fur BASIC. 
• AdditionJ! Support for ASSD1BL Y. C, Pasul and FORTRA-.; · S 50. 
• lRQ (1-6). O ~'A channel \ or l . !Jp 10 4 bo:ndsper compum. 
• Comp3tiblc with mos1 IEEE--188 Son .... ·:i re packa'n fo r IB~l-PC (e.g. AS r s­

TA:-.;T.G PID. Lotus ~t easure ). Comp3tible wi1h 1\l"s C PIB -PCllA. 

IEEE- 488 Card [PC488B] 
With Built-In Bus Anal zer 
• Software Support (or BAS ICA OuickBASIC and GWB..\S IC. 

$345 

• Additional libraries for C, Pa sn l. fORTRA." . A!.stmb! ~· a\·aibble · S~O (a ll ) 
Full r3nge of Talker. Listener. Controller. ScriaVParallel Poll. SRO. etc ... 

• Po""·erful menu-driven BUS A:"'AL YZER c:in be run in the backgroun!J -.i.hile 
:.SS progrnms or commands are execu ted : Fe:uures Program Ste pping. Brea !. 
poinl s. Rea\ T ime Bul Dala Cap\urr (:.K buffer), ln sta nl Scrt"rn Toggli ng. 

• Complr le Controller I Ta lkft I U s ten er cap3bility. Based on Tl"s T.\f S-991-1. 
• Memory· residem Printer Porl Emula ti on Utilily included. (LPTl-3). 
• NEC-721 0 b:md card (comp:nible with i'l's GPI B- PCll ) - W S. 

jDIGITAL 1/0 Card [PCL720] 

LOW COST 
DATA 

AQUISITION 
& CONTROL 

CARDS 
FOR PC!Xf/AT 

\ 12 BIT AID & DIA rPCL711s] 

I 12 BIT AID & DIA [PCL812] 

$175 \ 

$295 \ 

$395 1 
• ~n 15n:;~~B~~ t~ii~g~~:g~~~~~~~ets~a~~~~~:f~~:~~~%e~~i~5~~: 11V~ 
• DIA con\·erler: 2 channels; 12 bit resolution.; Output Range 0-SV. 
• Digi c:i l UO: 16 Inpu t / 16 Ou1pu1 ch:i.nnels; All l/Os TTL comp3tib!c. 
• Count er. l channel progr:imm:iblc intel'\'31 coumer/1imcr; Uses Intel 8254. 
• D;\fA and imerrup1 capability. L:tihry sofr.,,,·are for B:isic included. 

!FAST 12BIT AID/A [PCL718] $795 j 
• AID ron\·ert er: 16 single ~ndcd or 8 differential channels; 12 bil r esolution: 

Programmable SC3.n rate; Bu ilt-in Interrupt and OMA cont rol drcui1ry. 
Conversion s~ed 6-0.000 smplslsec (standard), 100,000 smplstsec (optional). 

• lnpul ra ngu: Bipolar : lOV, :5V, :2.5V. : JV, : 0.5V: Unipol3r 10.5.2.1\1. 
• DIA con\l?rter: i channels; Resolu tion: 12 bits res: Settling time: 51"-''icc: :SV 
• Digital tJO: \60 IT, 16 t~:T!l...compatiblc: All IJOs TTl..comp:i.tiblc. 
• Coun trr:16 bit progt. intc l'\'31 counier/1i mer: Uses Intel 825.!: Pace r clock: 
• Sonware: U1ili~ sofi"i'3re for BASIC and QukkBASIC included. 

Supponed by Lab DAS (S 195/:.95), ASYST. l.ABTECH. Unke JScope 

16 Channel 12 bit D/A [PCL726] $495 1 

)STEPPER MOTOR CARD $395 1 
• Capable of inde~nden1 and simuhaneous con1rol of up to 3 stepper motors. 
• Spetd: Progr3mmablc from 3.3 PPS to 3,: 10 PP5: Bu ilt-in acceleration control. 
• Output ~f ode: One dock (Pulse. Direction) or i"i"O clock (CW. CCW pulses) 

: f~~Fu~!it i~~t ~fgi~;1b;"c;~£ru\~~~~~~o~~rr0~~ ~Ptt ~~~liming. 

MC/ VJSA / AMEX Ca ll today for da tashettsl 

Circle 49 on Reader Service Card 

B&C MICROSYSTEMS INC. 
355 WE.ST OUYE AVE.. SUN1'WALE. CA 94086 USA 
TEL: (4-08)73-0-5511 FA.X: (4-08)730-5521 885:(408)730·23 17 
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EDITORIAL INDEX BY COMPANY 

Index of companies covered in articles, columns, or news stor ies in this issue 
Each reference is to the first page of the article or section in which the company name appears 

Company, Page# Inquiry # 

A 
Above Software, 50 
Academic Press, 382 
Adobe, 184 

1152 

Advanced Logic Research , 164 854 
Advanced Micro Devices, 256 
Advanced Television Research 

Consortium , 269 
Agilis, 50, 224A 
Aldus, 116 
ALSoft , 91 
AMD, 269 
American Electronics 

Association , 269 
American National 

Standards, 252 

1149 
986 
982 

1052 
American Precision Optics 

Manufacturing Association, 269 
Apple Computer, 91 , 184, 

252 , 269 
Arche Technologies, 42 
Art isoft , 142, 252 

Ashton-Tate, 116 
AST Research , 164 
AT&T, 269 
Athena Software, 52 
Atlant ix, 203 
Award Software, 44 

B 
Balthrop, Brader, Wood 

Associates, 58 
Banyan Systems, 252 
Bauer, 184 
Bay Technical Associates , 252 
Bell South , 233 

1051 
1123 
1059 
1072 
990 
855 

1151 

1140 

1167 
1070 

1062 

D 
D-Link Systems, 142 1074 
Data/Voice Solutions, 52 1148 
DaVinci Graphics, 178 853 
Defense Advanced Research 

Projects Agency, 269 
Dell Computer, 42, 297 1121 
Digital Communications 

Associates, 50 1157 
Digital Equipment, 203, 252 1060 
Digital Products, 252, 269 1063 
Dragon Systems, 44 1136 

E 
Emerald Computer, 186 861 
Ergo Computing , 116 987 

F 
Fifth Generation Systems, 252 1053 
Free Software Foundation , 97 
Fresh Technology Group, 142 1075 
FTP Software, 281 1104 

G 
Grapevine LAN Products , 142 1076 
Great American Software, 58 1170 

H 
Hanlon Data, 184 
Hewlett-Packard, 203, 269 
Hoover Inst itution, 65 
Hummingbird Communicat ions, 

852 

281 1105 

BellCore , 269 
Borland International , 116 
Bourbaki, 65 
Brown & Company, 48 
Button Ware, 58 

900 · I 
995 

1142 
1168 

IBM, 42, 203, 252, 269, 297 

lnfoChip Systems, 44 
Information Processing 

Technolog ies, 142 
Institute for New-Generation 

1061 
1131 
1133 

c 
Cabletron Systems, 52 
Candlelight Software , 56 
CBIS, 109, 252 
Center for Optical 

Manufacturing , 269 
Cheetah Industries, 132 
Cisco Systems, 203 
Columbia University , 269 
Compaq Computer, 190, 252 , 

297 
Computer Accessories , 43 
Computer Associates 

International , 58 
Consortium for Scientific 

Computing, 269 

1147 
1158 
1065 

885 

1068 
1130 

1165 

Corporation for Open Systems, 203 
Corvus Systems, 142 1073 
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Computer Technology, 269 
Intel, 184, 269 
lntelliCorp, 56 
Invisible Software, 142 

J 
John van Neumann Center for 

Scientific Computing, 269 

1077 

1164 
1078 

Joint European Sub-micron Silicon 
Initiative , 269 

K 
Kent State University , 269 

L 
Lotus Development, 116 985 

M 
M&T Books, 382 
Massachusetts Inst itute of 

Technology, 269 
Massachusetts Microelectronics 

Center, 269 
Matesys, 56 
Microelectronics and Computer 

Technology, 269 
Microsoft, 65, 103, 109, 122, 

184, 188,252 

Midnight Beach , 65 
Ministry of International Trade 

and Industry, 269 
Mobius Computer , 42 

N 

1162 

859 
993 

1066 
992 

1120 

National Center for Integrated 
Photonic Technology, 269 

National Institute of Science and 
Technology, 252 1057 

National Science Foundation , 269 
National Semiconductor, 269 
NEC Technologies, 43 1127 
Newport Systems, 85 1103 
Nippon Telephone and 

Telegraph , 269 
Novell , 185, 203, 252 1064 

0 
O'Neill Communications, 224A 
Online Computer System, 109 
Optoelectronics Technology 

Research , 269 

p 
Pacific Data, 184 
PCPower&Cooling,48 1141 
Prescience, 193 884 
ProtoView Development, 56 1159 

R 
Racal lnterLan , 281 1106 
Rational Systems, 188 881 
Rochelle Communications, 52 1153 
Rupp,252 1055 

s 
Sarnoff Research Center, 269 
Scenario, 48 
Schedule Master, 85 
Seagate Technology, 297 
Semiconductor Manufacturing 

Technology Initiative, 269 
Semiconductor Research , 269 
SemWare , 103 
Server Technology, 252 
Siemens, 269 
Software Link, 252 
Sony, 109 
Springer-Verlag, 382 
St. Martin 's, 382 
Sun Microsystems, 136, 203, 

1144 
1102 
1103 

984 
1054 

1058 

269 860 
Swanson Analysis Systems, 64 1179 
Synchotron Orbital Rad iation 

Technolog ies, 269 
Systat, 64 ·• 1180 

T 
TA Engineering, 64 1176 
Tandy, 190 862 
Telesystems SLW, 224A 
The Lambda Group, 142 1079 
The Learning Company, 65 994 
Three-Sixty Pacific, 65 991 
3X USA, 252 1069 
TOPS, 142, 203, 252 1056 

1080 
Tutsim Products, 65 996 

u 
U.S. Marketing , 252 1181 
U.S. Sage, 142 1081 
UCLA, 269 
UnderWare, 103 983 
Univation , 44 1134 
University of Rochester, 269 
University of Southern California 's 

School of Engineering, 269 
Unix International, 269 
Untied Te lecom, 50 1150 

v 
Vertex Design Systems, 64 1132 

w 
W. H. Freeman, 382 
Wayzata Technology, 65 997 
WeatherTrac Industries, 48 1146 
Woods Hole Oceanographic 

Institution , 256 

x 
XenoSoft, 65 998 
Xerox Palo Alto Research 

Center, 252 1067 
Xircom , 281 1107 

z 
Zeta Solt , 91 981 



ca11°11 Full Page Sca'1ner u~.~~,$398 
Includes Free Photo Graphic Scanning and Editing Software Deluxe OCR Softwar e ... 198 r-======~=======~~ 

• 300 Dots Per Inch · Fast ... 7 Seconds Per Page 
• Automatic Sheet Feeder • Up to 32 Gray Sca les 
• Includes PC / AT lntertace Card • One Year Canon Warranty 
• Software Selectable 300/ 200/ 150175 DPI 

JADE COMPUTER 
.... Turbo-88 

Diii s4ga 

-:: 

Monitor Opt ional 

. 8008 microprocessor n.irr 
ning at 10 MH1 or 4.77 

. 640KB 

. 5.25" 360KB Dive 

. Dual diskette drive controller 

-A PROVEN 
BEST SELLER-

. 102 Key enhanced keyboard 
. Pa.rallel orinrer porr 
. Eight e.Xpansion slots 
. serial RS-232C pore 
. Game Port 
. C!ock/Ca!endar 
. 1 50 watt ~wer supply 
. 8087 sccket 
. Front panel display 

Monitor & Hard Drive Options 

Floppy I 20 \ 30 
Only Megabyte M egabyte 

complete Monographics System 

ssss I s79s I $848 
For Complete Color System add s100 

JADE COMPUTER . 
Will PR0-286 
~ 12MHz 

- saga 

_:~:~£::::::~"'··= 
80286 processor running at 
12 MHz or 20 MHz • I I 

. Zero wart stare 

: : -~~9~%-'·1.~i4 ~1 
drive · 200 watt powa- supply 

· Hcrdtftoppy controller : ~~~;C~~~~r 
.six 16-Bit&TWoBBit . NorconS.l. l 3.71203 • 

expansion slots . landmark 16/ 25. 9 • 
· 102 key enhanced keyboard . One Year Warranty 

Monitor & Hard Drive Options ( 12 MHz) 
Floppy 40 80 
0 nly I Megabyte I Megabyte 

Complete Monographics System 

$798 I $1oss 1 $1398 
Complete VGA System 

$1098 I $1398 I $1698 
• For ZO MIU Sy~m Add ' Z98 

L 
__ ..::.::.:C:o_m~p-le-t~e~V-GA __ S_y~.i...em--~~_.·ll"\fo..-I® sags s1098 $1148 I l'tJ' 

Panasonic sos7 . ... . . sss so2s1- 12 . s21s 

Microsoft DOS 
3.3 _s79 
4.01 - sss 

EPSON. 8087-2 .. .'118 80387-SX .'318 
8087- 1 . . .' 158 80387-1 6 _s343 

LX-810 .. . 5178 
FX-850 . ... Call 
FX- 1050 . .. Call 

KX-1180 .. 5169 
KX- 1191 .. 5238 
KX-1124 . . 5289 
KX-1624 . . 5428 

80287 .. . . s 128 80387-20 .'388 
80287-8 . .'198 80387-25 .'488 
80287-10 .'228 80387-33 . 5598 Modem 

JADE COMPUTER 
Super-386 
16 MHz (SX) 

~-:;;~,- saga 
f "' - -- Monitor Opt iona l 
::.- -

20 MHz 25 MHz 

St398 St498 
25 MHz Cache 33 MHz Cache 

St898 SZ398 
-FIRE BREATHING 386-

. 80386 proces.sor runmng at . Fu\\ si112 C2S€ 
16 MHZ (SX). 20 MHZ. 25 MHz . One 3Z·Bit. FiVe 16-Bit 
or 33 MHz Two B·Brr slots 

. 1 MB RAM ~xpands to 4 MS . 102 Key enhanced Keyboard 

. 384K Shadow RA.M · 200 wan powe- supply 

. t .2 MB or 1.44 MB Drive · Clock/ Calendar 

. t:l lnterteave Ha-d Disk / · Norton 5.1. 18 / 23/ 31.6131.6 
Floppy Disk Controller . L<ndmark 21 125.5/ 32.6143.5 

. 80387 Socket 

Monitor & Hard Drive Options (16 MHz SX) 
Floppy 40 80 
Only I Megabyte I Megabyte 

Complete Monographics System 

sggs I s139s I s1sss 
Complete VGA System 

s13ss1 $1698 1$1898 
For 20 MH1 add s498 

For 25 MH1 add ' 598 

For 25 MHz Cache add '998 

For 33 MHz Cache add s 1798 

Trackballs 
LQ-510 ... 5328 
LQ-850 ... . Call 
LQ-950 . . .. Call 
LQ-1 0 10 . . . Call 

1~.":1~~.1 IlT Co-Processors 
2C87-8 ..... 5 198 2C87- 12 . . ' 268 
2C87-10 . . . . 5228 2C87-20 . . .. ' 328 

2400 Internal 
w/Software s74 

Logitech Trackman Serial .. .... . s93 
Logitech Trackman BUS . ...... s108 
MicroSpeed PC-Trac Serial ..... . s88 
MicroSpeed PC-Trac BUS .. . .... s93 

LQ- 1050 ... Call 
LQ-2550 . .. Call 
EPL-6000 Laser Printer ... ' 999 

rflij'J HEWLETT 
~~PACKARD 

New LaserJet llP . .. .. . ... . . 5 1098 
H.P. LaserJet I ll .. . .. . ..... 5 1698 
H.P. DeskJet Plus ....... .. ... 5698 
H.P. DeskWriter/For Mac . . . ... 5848 
Extra Toner .... .. ........ . ... s98 
Extra Ink Cartridge . . . ... . .. . . .519 

Tripplite Battery Back-up 
450 Watt UPS . . .... ... .. ... s393 
750 Watt UPS . .. . . . . . . . .... s493 
1200 Watt UPS .. . . . .. ... . .. s593 
3 \/2" Disk Drives 
720K internal / external . . . . s73; 178 
1.44 MB internal/external . s33;s1 88 

Tripplite Line Stabilizer 
600 Watt Line Condit ioner .. : .. s98 
1200 Watt Line Condit ioner ... s 1 58 
1800 Watt Line Conditioner ... ' 188 

No Surcharge 
for Credit Cards! 

VGA Pack.age 

Card $148 
Monitor $Z98 

~riE5 rb'ifl. HEWL.ETT 
1>.c;;,, ~our ~~ PACKARD 
Pacific Page PostScnpt U l lP/ ll / 111 ' 398 
POP 25 in 1 ( 172 Fonts)U 11 /ll P .. ' 278 
PDP 25 tn 1 ( 172 Fonts) u Ill . . .. '398 
POP Plotter tn a Can:ridge llP/ 11 / 111 ' 248 

4 MB Memory Card ior u 11/llD 
Without RAM . '98 2 MS . . . . ' 298 
1 MB.. . . 5198 4 MB. . .. ' 498 

J'1ew\ Memory Card for U llP/111 

Without RAM 5 148 2 MB. . . . ' 298 
1 MB. . . . 5 198 4MB . . .. ... ' 548 

1200 Internal w / software ...... s44 
1200 baud external ...... 588 
2400 baud ext ernal .' 1 28 
2400 PS/2 internal .... s198 

Roland Plotters 
DXY-1 100 .. . . .. .. . . . . . .. . .. s793 
All Roland Models Available 

Hard Disk Sale 

20 MB 60ms 
20 MB 35ms 
30 MB 60ms 

30 MB 35ms 
40 MB 40ms 
40 MB 28ms 
60 MB 40ms 

80 MB 28ms 
120 MB 28ms 
150 MB 23ms 

Onve 
Only 

s1 93 
s243 
s21s 
S288 
5298 
5348 
S388 
5538 
5698 
'998 

KitW/ 
ContrOllff 

s243 
S298 
s253 
s333 

s343 
s398 
5448 
5598 
s753 
s1 Q98 

40 MB Tape Back-up . . ...... .'268 
150/ 250 MB Tape . . .. .. S628/'728 

MicroSpeed FastTrap Serial . . .. s1 08 
MicroSpeed FastTrap BUS . . ... s1 13 

Panasonic VGA 
PanaSync Monit or $468 
1024 x 768 
14 • .28 Dot Pit 

Logitech 
LogiMouse Hi-Rez. Bus . . . . . . ' BB 
LogiMouse Hi-Rez Serial . ..... . . sgs 

Microsoft BUS Mouse 

200 DPI s4s 
w / Drivers Software 

Scanner 
Diamond Flower HS-3000 Plus . s198 
OCR Software for HS-3000 ..... 588 
Keyboard 
102 enhanced click .. .. . . . . ... .'68 
Keyboard Drawer .. . ... . ...... .'34 

JADE COMPUTER I V54 I 
4901 W. Rosecrans Ave. Box 5046, Hawthorne, California 902.51-5046 2.13-973-7707 

California 
Torrance. Costa Mesa. woodland Hills Continental U.S.A. 1-800-421-5500 Inside California 1-800-262-1710 

Kearny Mesa. Sunnyvale MMC 10 Day Money Back Guarantee -------
Texas Georgia Arizona iMCAOcoMP u TE R We accept checks, credit cards (or purchase orders from qualified firms and institutions. ) No 

Addison. Houston Smyrna Phoenix :=:.~ !!~~.'..'.~::.,i;.~."..':'.c:.• surcharge on credit card orders. CA.. TX. GA. & AZ. residents add sales tax. Prices and availability 
Not all items in stock at our nine retail locations. subject to change without notice. 54.00 minimum shipping and handling charge. 
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READER 
SERVICE 

To get further information on the products advertised in BYTE, fill out 
the reader service card by circling the numbers on the card that cor­
respond to the inqu iry number listed with the advertiser. This index is 
provided as an additional service by the publisher, who assumes no 
liability for errors or omissions . 

• Correspond directly with company. 

Alphabetical Index to Advertisers 

Inquiry No. Page No. 

8 3X USA CORPORATION . . 108 
9 ABACUS SOFTWARE .INC . 181 

10 ABACUS SOFTWARE.INC . . . 181 
350 ABOVE SOFTWARE . . . . . . . 301 

11 ABAAXASSOFTWARE.. . . 182 
12 ADD ON AMERICA . . . 358 
13 AGI . . . . . . . . . . 177 
14 AHEAD SYSTEMS ... 70 
15 AHEAD SYSTEMS .. 70 
16 AK SYSTEMS . . . . . . . . . . 367 
17 ALL COMPUTERS.INC ... 93 
18 ALL COMPUTERS.INC ........ 93 
19 ALPHA PRODUCTS . . 358 
20 ALA 2,3 
21 ALR . . . . . . . . . . . 2,3 
22 ALTEC TECH.CORP . 202 
23 AMERICAL GROUP . . . . . . . 358 
24 AMERICAN ADVANTECH . 352 
24 AMERICAN ADVANTECH . 352 
24 AMERICAN ADVANTECH . . . . . . . . . . 352 

353 AMERICAN POWER CONVERSION .. 325 
354 AMERICAN POWER CONVERSION . 325 
25 AMERICAN RESEARCH CORP ..... 314 
26 AMERICAN RESEARCH CORP . . 314 

348 AMPRO COMPUTERS . . . 69 
27 ANNABOOKS . 346 
28 ARTISOFT .. . . . . . . . 247 
67 ARTIST GRAPHICS . . . . . . . 175 
29 ATRON CADRE TECHNOLOGIES . 29 

347 AVOCET SYSTEMS.INC . 369 
30 AXSYS . . 137 
31 AXSYS . 137 
32 AXSYS 137 
33 A.M.S. . . . . . . . . 354 
34 B & B ELECTRONICS . . . . . . . . 362 

343 8 & C MICROSYSTEMS, INC . 367 
48 8 & C MICROSYSTEMS.INC . 369 
49 B & C MICROSYSTEMS.INC . 369 
35 BARCODE INDUSTRIES . . . . . . . 246 
36 BAY TECHNICAL ASSOCIATES . 205 
37 BAY TECHNICAL ASSOCIATES . 205 
38 BEST POWER TECHNOLOGY.INC ... 358 

BINARY TECHNOLOGY.INC ........ 354 
450 BIX . . 284 ,285 
450 BIX . 308 .309 

BIX ......................... 381 
39 BLACKSHIP COMPUTER SYSTEMS . 72 
40 BLAISE COMPUTING .INC . . . . . 6 
41 BORLAND INTERNATIONAL . . . .. 11 
42 BORLAND INTERNATIONAL . . . 11 
43 BP MICROSYSTEMS . . . 356 
44 BUFFALO PRODUCTS.INC ........ 211 
45 BUREAU OF ELECTRONIC PUB . . . 86 

BUYERS MART . . . . . 332-343 
BYTE BACK ISSUES . . . 330 
BYTE PUBLICATIONS . . 328 
BYTE SUB.MESSAG E . . .. 322 

47 BYTEK COMPUTER CORP . . .. 352 
BYTEWEEKINEWSLETIER 329 

357 BZ TECHNICAL . . . 344 
50 CANON U.S.A. . . . . . 224C 
51 CAPITAL EQUIPMENT ........ . . 192 
52 CENTRAL COMPUTER PROD ...... 361 
53 CENTRUM RESEARCH . . ... 356 
54 CHEETAH INT'L . . . . . . . . . . 240 

CLEO COMMUNICATIONS ..... 227 
55 CNS . . ................... . .... 290 
56 COMPAQ COMPUTER CORP ... 134,135 
57 COMPUCOM . . . . . . . . . . . . . . . . .... 344 

COMPUTER ACCESSORIES ...... 53 
COMPUTER ACCESSORIES ..... 52A-B 

58 COMPUTER DISCOUNT WAREHSE .. 355 
59 COMPUTER FRIENDS . . . . . . .... 204 
60 COMPUTER MODULES.INC . . . . . 369 

344 COMPUSAVE INTERNATIONAL . . . 353 
61 COMPUTERLANE 364 
62 COMPUTERWISE . . . . . . . . . . . . . .. 344 

COMP.PAOFESSIONAL'S BK SOC .. 224E-F 
63 COMP.PROFESSIOtiAL 'S BK SOC ... 225 
64 COMTROL CORPORATION . . 245 
65 CONNEXPERTS . . . . . . . . . . . . 111 
66 CONTECH COMPUTER CORP . 352 

364 CONTROL VISION ................ 362 
COPIA INTERNATIONAL.LTD . 250 

68 CORTEX . . . . 358 
69 COVOX.INC . . .. 344 
70 COVOX.INC ..... . . . . . . . . . . . . . . 344 
71 CRICHLOW DATA SCIENCES,INC .... 363 
72 CSS LABS . . . .. 179 
73 CTX INT'L . . . 307 
74 CTX INT'L . . . . ...... 307 
75 CURTIS.INC ....... 369 
76 CYRIX .. 278,279 
77 CYRIX . . . . ....... 278,279 

OAMARK . . . . . . . . . . . . . . . ... 318 
78 DATA STRATEGIES INT'L . . 365 
79 DATA TRANSLATION . . . . . .... 87 

DAVINCI GRAPHICS.INC . . . . . 236,237 
81 DELL COMPUTER CORP ......... Cll, 1 
82 DELL COMPUTER CORP . . . . 168, 169 

DELL COMPUTER CORP .. . . 168A-B 
83 DESCRIBE.INC . 209 
84 DIGIPRO,INC . . .......... 82 
85 DIGIPRO.INC . . . . . . . . . . .... 82 
86 DIGITAL DISTRIBUTING . 37 
87 DIGITAL DISTRIBUTING ............ 37 
88 DIGITAL RESEARCH ......... 18 
89 DIGITALK . . . . . . . . . 114,115 
90 DIGl·DATA CORP . . . .......... 365 
91 DISKCOTECH . 361 
92 DISKCOTECH . . . . . . . . . . . . . ... 361 
93 DISKETTE CONNECTION . . . 363 
94 DISKETTE EMPORIUM . . . . . . . . . . . 362 
95 DISTRIBUTED PROCESSING TECH . 251 
96 DISTRIBUTED PROCESSING TECH . 251 
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368 
369 
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158 
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6 
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160 
161 
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366 
163 
166 
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172 
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177 
178 
179 

180 
181 
182 
183 

184 
185 
187 
188 
189 
190 

191 
192 

193 
194 
186 
195 
351 

DIVERSIFIED COMPUTER SYSTEMS . 356 
DOVER ELECTRONICS MFG . . 147 
DSC COMMUNICATIONS . 229 
DSP DEVELOPMENT . . . .. 268 
DTK . . 151 
DTK ...... . .. 151 
ECOSOFT .... . . 180 
ELEXOA.INC . . . 352 
EMERSON . . .. 84 
EMERSON . . . . . . . . . . . . . . . . . . . . 84 
ENGINEERS COLLABORATIVE . 358 
ESPERT AMERICA . . ... 150 
ESPERT AMERICA .... 150 
ESCO SYSTEMS.INC . 292 
ESOFT.INC . . . . . . 253 
ESSEX SYSTEMS ................. 104 
ESSEX SYSTEMS ................. 104 
EVEAEX SYSTEMS . 31 
EXSEL,INC . . . . . . . . . . . . . . ... 250 
FAIRCOM CORPORATION . . ......... 99 
FIRST COMPUTER SYSTEMS.INC ... 345 
FIRST COMPUTER SYSTEMS.INC .. 345 
FIRST SOURCE INTERNATIONAL .... 347 
FIRST SOURCE INTERNATIONAL . . . 347 
FLAGSTAFF . . . . . . . . . . . . . . . . . 244 
FL YTECH TECHNOLOGY.INC . . 39 
FORVAL AMERICA . . . 291 
FORVAL AMERICA . . . 291 
FOX SOFTWARE.INC .. . . . . ... 25 
FRANKLIN SOFTWARE.INC ....... 238 
FREMONT COMMUNICATIONS 222 
GATEWAY 2000 22 ,23 
GCOM.INC . . . . . . 361 
GENERIC SOFTWARE . . 197 
GENERIC SOFTWARE ............. 197 
GIGATAEND . . ......... 271 
GIGATAEND . 271 
GLOCKENSPIEL . . . . . . . . 277 
GOLDEN BOW SYSTEMS . . . . 365 
GREENVIEW .. 68 
GTEK.INC . . 206 
GTEK.INC ....................... 206 
HAMILTON LABORATORIES . . . 98 
HAMIL TON LABORATORIES . . . . . 98 
HAUPPAUGE COMPUTER WORKS . 299 
HERCULES ...................... 171 
HEWLETT·PACKARD PEAIPH ....... 129 
HEWLETT·PACKARD PEAIPH ... 130, 131 
HIGH RES TECHNOLOGIES . . . . .. 352 
HIGH TECH LIQUIDATORS.INC .. . . 343 
HIGH TECH LIQUIDATORS.INC . . 343 
HITECH EQUIPMENT CORP ........ 361 
HI· TECH INSTRUMENTS ... 365 
HOOLEON CORPORATION ........ 248 
HOUSTON COMPUTER SERVICES . 363 
H&W MICRO.INC . . .... 345 
IBM·OS/2 59 
IBM-WORKSTATION . 15-17 
J.C. EXPRESS 356 
INTEGRAND . . . 185 
IOTECH . . . .... 365 
JADE COMPUTER . . . . . . . . . . . 371 
JAMECO ELECTRONICS . 348,349 
JS TECHNOLOGIES.INC . . . . . 346 
JS TECHNOLOGIES.INC . . ..... 346 
JDR MICRODEVICES . . 377-379 
JOA MICRODEVICES .......... 377-379 
JENSEN & PARTNERS INT'L . . . 77 
KADAK PRODUCTS LTD . 365 
KEA SYSTEMS . . . . . . . . . 369 
KEITHLEY METRABYTE ..... 369 
KILA SYSTEMS . . . . . . . . . 363 
KNOWLEDGE GARDEN . . . . . . .... 323 
LAHEY COMPUTER SYSTEMS . 98 
LASEAGO.INC . . . 298 
LASERGO.INC ... 298 
LATIICE.INC .............. . . 112 
LINK COMPUTER GRAPHICS . 361 
LINK COMPUTER GRAPHICS 381 
LOGICAL DEVICES,INC . 367 
LOGICAL DEVICES.INC . . 367 
LOGICAL DEVICES.INC . 367 
LOGICAL DEVICES.INC . 367 
LOG ITECH PC ... 51 
LOGITECH PC ....... 51 
LOTUS ........... . ..... 67 
MAP INFO CORP . . . . . .. 100 
MARK WILLIAMS CO .... . .... 101 
MAAYMAC INDUSTRIES 363 
MATHSOFT.INC 273 
MATRIX SOFTWARE . 216 
MATRIX SOFTWARE . . . . . . . . ..... 216 
MCGRAW·HILL BOOK CLUB 192 
MEGATEL . . . . . . . . . . . . . . . . . . 288 
MEAAITI COMPUTER PROD . 290 
MEXTEL ..... 214 
MEXTEL ....................... 214 
MICRO SOLUTIONS COMP.PROD .. 286 
MICROPROCESSORS UNLIMITED .. 361 
MICROSOFT CORP . . . ...... 8,9 
MICROSOFT CORP . . ............ 21 
MICROSOFT CORP . . . ..... 46,47 
MICROSOFT CORP . . ...... 187 
MICROSOFT CORP . . . 198,199 
MICROSOFT CORP . . . . . . 254.255 
MICROSOFT UNIVERSITY ..... 293 
MICROSPEED.INC . 73 
MICROSPEED.INC .. 73 
MICROWAY . . . 280 
MICAOWAY ... . . 310 
MICRO·MAIL. . 359 
MICRO·MAIL ....... . ............. 359 
MIS COMPUTER SYSTEMS . . . . . . . 304 
MITCHELL PACIFIC COMPUTER ..... 292 
MITSUBISHI ELECTRONICS . 239 
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MITSUBISHI ELECTRONICS . 239 
MIX SOFTWARE . . .. 313 
MKS ........ . . . . . . 97D 
MORGAN KAUFMANN . 110 
MULTIMICRO,INC . . .. 105 
MULTIMICRO.INC .. . 105 
NANAO USA CORP .... 155 
NANAO USA CORP .. 155 
NANTUCKET.. 317 
NANTUCKET . . 152 
NANTUCKET .............. 153 
NATIONAL INSTRUMENTS . . ... Clll 
NCR CORPORATION ............ 26,27 
NEC HOME ELECTRONICS . . .. 12,1 3 
NETWORK PC . . . . . . . . . . . . . 350,351 
NEVADA COMPUTER CORP . 360 
NOHAU CORPORATION . . 363 
NORTHGATE COMP.SYS 138, 139 
NORTHGATE COMP.SYS .. 140,141 
NORTHGATE COMP.SYS ...... 230,231 
NORTHGATE COMP.SYS . 294,295 
NORTHGATE COMP.SYS .......... 296 
NU·MEGA TECHNOLOGIES . . . ... 75 
N·E·D CABLE . . . . . . . . . . . . . 352 
ONLINE PRODUCTS CORP .... 102 
ONLINE PRODUCTS CORP .. 102 
ORACLE . . . . . . . . . . 63 
OSBORNE/ MCGRAW·HILL . . . . . 327 
OUTPUT TECHNOLOGY CORP . 41 
OVERLAND DATA . . . . . . 345 
PACIFIC DATA PRODUCTS 78, 79 
PACIFIC DATA PRODUCTS 78,79 
PACIFIC DATA PRODUCTS 81 
PACIFIC DATA PRODUCTS 81 
PALINDROME 321 
PALINDROME . . . 321 
PANASONIC 207 
PARA SYSTEMS . . . ... 90 
PATION & PATION . . . .. 228 
PC BRAND 261 
PC BRAND . . 262,263 
PC BRAND . 264,265 
PC BRAND . . . . . . 266,267 
PC CONNECTION .. 94,95 
PC CONNECTION . . .. 96,96A 
PC CONNECTION . . . . . . 96B,96C 
PC POWER & COOLING .... . . 107 
PERCEPTIVE SOLUTIONS.INC . . ... 163 
PERCEPTIVE SOLUTIONS.INC ...... 163 
PERCON .......... . . . . . . 345 
PERISCOPE COMPANY . . . . 303 
PERISCOPE COMPANY . . . . 303 
PIONEER COMPUTERS . . . 125 
PIONEER COMPUTERS . 125 
POPKIN SOFTWARE . 232 
PRESCIENCE CORP . . . . . . . . 176 
PROLOG DEVELOPMENT CTR 312 
PROLOG DEVELOPMENT CTR 312 
PROCOMP USA . . . . . . . . 354 
PROGRAMMER'S ODYSSEY ... 362 
PROGRAMMER'S PARADISE . 40,40A-C 
PROGRAMMER'S SHOP . . 208 
PROGRAMMER'S SHOP . . . .. 208 
PROGRAMMER'S SHOP . 208A 
PROGRAMMER·s SHOP . . . 208B 
PROGRAMMER 'S SHOP .. 208B 
PROGRAMMER 'S SHOP .... 208C 
PROTECH MARKETING.INC . 121 
PROTECH MARKETING.INC . . . 121 
PSEUDOCORP . . . . . . . . . . . 358 
OMSITHE LASER CONNECTION .... 219 
QMSITHE LASER CONNECTION 219 
QUA TECH.INC 366 
OUA TECH.INC . . 366 
OUA TECH.INC . . . . . ... 366 
QUA TECH.INC . . ....... 366 
QUA TECH.INC .. 366 
QUA TECH.INC . . . 366 
QUA TECH.INC . . 366 
QUA TECH .INC .. . 366 
QUA TECH.INC . . 366 
QUALSTAR CORP . . . . . . . . . . . . . . 369 
QUANTUM SOFTWARE SYSTEMS ... 283 
QUARTERDECK . . 54,55 
QUARTERDECK . . . . . .. 287 
R & R ELECTRONICS . 354 
RADIO SHACK . . . . . . . . CIV 
RAIMA CORPORATION . . .. 45 
AAIMA CORPORATION . . . 74 
RAINBOW TECHNOLOGIES 183 
RAINBOW TECHNOLOGIES 183 
RASTER DEVICES 2 . 148 
RASTER DEVICES 2 . 148 
ROSE ELECTRONICS 113 
~~ ......... .. 1~ 
SAFEWARE.INC . 352 
SAMSUNG 57 
SAMSUNG . . . . . . . ... 57 
SANTA CRUZ OPERATION . . ... 49 
SCIENTIFIC ENDEAVORS . . . 354 
SCIENTIFIC ENDEAVORS . . . . 354 
SCIENTIFIC ENDEAVORS . . . 354 
SCOTISDALE SYSTEMS .. 353 
SEAGATE TECHNOLGY ...... . 161 
SEQUITER SOFTWARE.INC . . 191 
SILICON SHACK LTD . 363 
SILICON SHACK LTD . . . . . . . . . 365 
SILICON VALLEY SOFTWARE . . 106 
SNW COMPUTERS & ELECT . . .. 106 
SOFTWARE ADD-ONS . . . . . . . . . . . 157 
SOFTWARE DEVELOPMENT SYS .... 119 
SOFTWARE SECURITY ..... 195 
SOLUS SYSTEMS, INC . . ...... 88 
SPECTRA PUBLISHING . . . . 305 
SPECTRUM SOFTWARE ..... 275 
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337 
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341 
342 

STATSOFT . . . . . . . . . . . . . . . . . 83 
STONY BROOK SOFTWARE ....... 194 
STONY BROOK SOFTWARE . 194 
STORAG E DIMENSIONS 71 
STORAGE DIMENSIONS . . . . 71 
SUMMAGRAPHICS . . ... 173 
SUMMAGRAPHICS . . . 173 
SUMMAGRAPHICS . 173 
SUPERSOFT . . . . . . . . . . . . . 276 
SUPREME ENTERPRISE . . 368 
SURAH.INC . 365 
SYSTAT .............. 215 
TALKING TECHNOLOGY . . .... 362 
TALL TREE SYSTEMS . . 367 
TATUNG . . . . . . . . . . . . . . . 223 
TECHNOLOGY POWER ENT . . 365 
TELEBYTE . . . . . . . . . . . . . . . . . . . . 238 
TELEPHONE PRODUCTS CENTER . 347 
TERABYTE INT'L,INC . . ......... 367 
TEXAS INSTRUMENTS . . . . . 32,33 
TEXAS INSTRUMENTS .. 32A-B 
THE SOFTWARE LINK . . . 159 
THE SOFTWARE LINK . . 159 
THOMAS CONRAD . . . 249 
TOOLS '90/ SOL . . 315 
TOSH IBA 60,61 
TOSHIBA .... .. . . . . . . 60.61 
TOUCHBASE SYSTEMS.INC . 66 
TOUCHSTONE . 196 
TOUCHSTONE . . . . 196 
TRITON TECHNOLOGIES 306 
TULIN CORP 288 
UNICORN 356 
UNITE X .. 357 
UNITEX 357 
UNIXWORLD ....... 288A- B 
UNIXWORLD . . . . . . . . 289 
VERMONT CREATIVE SOFTWARE . 35 
VESTA TECHNOLOGY ... . .... 354 
VIDEO TEXTBOOK TRAINING . 286 
VIZIFLEX SEELS . . . . . . . 354 
VOGON ENTERPRISES LTD 324 
WATCOM PRODUCTS.INC . . . . ... 189 
WHITEWATER GROUP.THE 127 
WIESEMANN&THEISGMBH . 316 
WINTEK CORPORATION 7 
WINTEK CORPORATION . 362 
WINTEK CORPORATION .. 362 
XELTEK .. 80 
XIACOM . . . . . . . . . . . . . . ..... 224 
ZEN ION INDUSTRIES.INC . . 367 
ZENITH DATA SYSTEMS . . 149 
ZORTECH ,INC 89 
ZORTECH ,INC 319 
Z-WORLD ENG INEERING . 356 
Z·WORLD ENG INEERING 356 

INTERNATIONAL SECTION 64 IS 1-76 
No North American Inquiries please. 
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3EST·USA . . . . . . IS-66 
404 TECHNOLOGY . . . . . . . IS·38 
ADVANCED MICROPROCESS IS· 73 
AGC .. . . . . . . . . . . . . . . . IS-16 
ALADDIN KNOWLEDGE SYSTEM . IS-22 
AMERICAN RESEARCH IS· 76 
AMERICAN RESEARCH . IS·76 
ARGOSY . IS·44 
BEHAVIOR TECH . . . . . . . 15·69 
BLAST/COMM.RESEARCH GAP IS-75 
BLAST/COMM.RESEARCH GAP . IS·75 
BLUE CHIP TECHNOLOGY . IS-66 
BYTE BITS . . . . IS-68 
BYTE PUBLICATIONS . . . . . . . . IS-74 
CHERRY MICROSCHALTER GMBH IS· 72, 73 
CLAA IO SOFTWARE IS-49 
CLARIO SOFTWARE . 15-49 
COBALT BLUE . . . 15-52 
COMPUCLASSICS . IS·26 
CUBIX 15-29 
CUBIX 15-29 
J).LINK LTD IS-45 
ELEX INTERNATIONAL . IS·59 
ELONEX . . IS-39 
ETAP N.V. . IS-33 
ETAPN.V .................. IS-35 
FAST ELECTRONIC GMBH . . IS·43 
FAST ELECTRONIC GMBH IS-43 
FORTRON/SOURCE. IS· 13 
GALAXY IS-68 
GAMMA . IS-34 
GREY MATTER IS-65 
HWA HSIN IS-62 
I X I LTD 15-66 
INES . . IS·52 
INTERQUAD LTD 15-5 
INTEAQUAD LTD . 15-7 
IQ ENGINEERING . IS-67 
IQ ENGINEERING . IS·67 
ITH ACA STREET SOFTWARE IS·12 
JC INFO SYSTEMS . 15-19 
LANDCADD.INC . . IS·38 
M3PC . . 15-14,15 
MASHOV . . . . . . IS-37 
MATRIX EUROPE .. IS-71 
MAYFAIR MICROS 15-8 
MEGADATA . IS-46 
MEGADATA ... 15-46 
MEGADATA .. IS-70 
MEGADATA ...... . IS-70 
MICRO DESIGN INT'L ...... IS-21 
MICRO DESIGN INT'L .......... IS-21 
MICAOM INT . . . . . . . . . . . . . IS-54 
MOSTLY MICE SOFTWARE IS·58 
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449 PHOTRON .. . . IS-20 538 MEI .. . MW-1 5 n5 RESOURCE CONCEPTS.INC .. . NE-6 480 BOFFIN LTD . . . S0-20 
451 PROGRAMMER'S ODYSSEY IS-55 539 MEI .... . ..... ..... ......... . MW-15 776 SIA .. . NE-28 481 BOFFIN LTD ... S0-20 
452 SIEMENS . IS-25 540 MICRO IMAGE INTERNATIONAL . . MW-6 777 SIA ... . .... . .. NE-28 482 BSI. .. S0-7 

SOFTLINE ...... . ... IS-51 541 MICRO IMAGE INTERNATIONAL . .. MW-6 n8 TECH CITY .. .. NE-5 483 BSI. .................. . : .... S0-7 
453 SOLUTION SYSTEMS .. IS-47 542 PAO-KU INTERNATIONAL LTD MW-13 ns TECH CITY ............ . NE-5 484 CENTCIRCUIT INT'L.INC . SD-5 
454 TAPTOCORP .. IS-68 543 PAO-KU INTERNATIONAL LTD .. MW-13 780 TRAVELING SOFTWARE ... . . ... NE·9 485 CENTCIRCUIT INT'L.INC ... .S0-5 
455 TEACCORP ........... IS-9 544 REASON TECHNOLOGY .... .. MW-10 781 WORLDWIDE SOFTWARE . .. . NE-16 486 COMPUTER POWER.INC . . .... S0-2 
456 TERRA DATENTECHNIK . IS-50 545 RESOURCE CONCEPTS.INC . .. MW-1 2 487 COMPUTER POWER, INC . .. . ... S0-2 
475 TERRA DATENTECHNIK .. IS-58 546 RESOURCE CONCEPTS.INC .. . MW-12 488 COMTEK SOLUTIONS.INC .... S0-14 
457 TOPLINK . ····· IS-10 547 SIA . .. MW-16 Pacific Coast 64 PC1 -20 489 COMTEK SOLUTIONS.INC . S0-14 

TOPS ........... . . 15-61 548 SIA ........ . ......... MW·16 490 CRAZY NANCY'S ............ S0-29 
459 TRANSTOOL 3.0 ......... IS-63 549 STA COMPUTER CORP ... MW-7 552 BELTRON COMPUTER CORP .. PC-9 491 CRAZY NANCY'S . .... S0-29 
460 TREND MICRO DEVICES . IS-57 550 TECH CITY . ... MW-11 553 BELTRON COMPUTER CORP . PC-9 492 DALLAS PC . . S0-6 
461 TRIANGLE DIGITAL . IS-44 551 TECH CITY . .. MW-11 554 BSI. . : : . PC-6 493 DALLAS PC . .............. .. ... S0·6 
462 TRIG EM . 15-2 555 BSI. . ... ' ........... .. .. .. .. PC-6 494 DAUPHIN TECHNOLOGY.INC .. S0-21 
463 TWINHEA.D : .......... . ... IS-53 556 COMTEK SOLUTIONS.INC ... PC-18 495 DAUPHIN TECHNOLOGY.INC .. . .. S0-2 1 
464 UNIVERSAL DATA SYSTEMS IS-11 Northeast 64 NE1-28 557 COMTEK SOLUTIONS.INC . .... PC-18 496 DERBYTECH COMPUTERS.INC .... 50-3 
465 UNIVERSAL DATA SYSTEMS IS-11 558 CONVEX RESOURCES ...... . . . PC-14 497 DERBYTECH COMPUTERS.INC ... 50·3 
466 U.S.A. SOFTWARE .... IS-31 375 BELTRON COMPUTER CORP . . .. . NE-7 559 DAUPHIN TECHNOLOGY .INC ... PC-7 498 DP-TEK.INC ........... S0-30 
467 VASCO-SONG CHEER ..... IS-32 376 BELTRON COMPUTER CORP . . . . . . NE-7 560 DAUPHIN TECHNOLOGY.INC . PC·7 499 DP-TEK.INC ....... .... S0-30 
468 VEGAS COMPUTER COMM .. IS-40 377 BOFFIN LTD ... NE-13 561 EKM . PC-4 500 FORT'S SOFTWARE . .. S0-6 
469 VEGAS COMPUTER COMM . IS-41 378 BOFFIN LTD . . .. NE-13 562 EKM ............ PC-4 501 FORT'S SOFTWARE . .. S0-6 

379 BSI. . NE-19 563 GALACTICOMM . . PC-2 502 GALACTICOMM ............. . .. . S0-4 
380 BSI .. . . . . NE-19 564 INFO/OPTICS . PC-5 503 GRAPHICS WORLD S/W (GWS) . .. . S0-15 

INT'L DIRECT RESPONSE POSTCARDS 381 ccs:cusri:iM ·c:oi.iPuTE'Fi svs .... NE-8 565 INFO/OPTICS ......... PC-5 504 GRAPHICS WORLD S/W (GWS) . .. . S0-15 
382 COMTEK SOLUTIONS, INC .. . .. NE-16 566 MEI . ... PC-15 505 GEMS COMPUTERS.INC . . S0-12 

ANDSOR RESEARCH INC. .. IS 383 COMTEK SOLUTIONS.INC . . NE-16 567 MEI ....... . PC-15 506 LAPTOPS ETC .. . ... S0-8 ,9 
GATEWAY 2000 . .. .. IS 384 CONIX ELECTRONICS .. . ..... NE-4 568 MET AWARE . .. ......... . .... . PC-11 507 LAPTOPS ETC . ... S0-8,9 
GTG.INC ......... .. ... . .. .. IS 385 CONIX ELECTRONICS ... . ... NE-4 569 MICRO IMAGE INTERNATIONAL . .. PC-18 508 MEI . . S0-19 
KEITHLEY METRABYTE,INC . .. IS 386 EDWIN SYSTEMS CORP .. . .. NE-22 570 MICRO IMAGE INTERNATIONAL . .. PC-18 509 MEI ......................... S0-19 
NATIONALINSTRUMENTS . ... IS 387 EDWIN SYSTEMS CORP . . . NE-22 571 PAO-KU INTERNATIONAL LTD . PC-13 MICROCOMPUTING MKTG.CNCL . S0-26 
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respond to the inquiry number listed with the advertiser . This index is 
provided as an addit ional service by the publ isher, who assumes no 
liability for errors or omissions. 

• Correspond directly with company. 
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561 EKM .. . . PC-4 
562 EKM . . . . PC-4 

ELONEX . . . . . . . . IS-39 
115 EVEREX SYSTEMS .. . . .. 31 
120 FIRST COMPUTER SYSTEMS.INC ... 345 
121 FIRST COMPUTER SYSTEMS.INC . 345 
125 FLYTECHTECHNOLOGY,INC . .. 39 
424 FORTRONISOURCE . IS-13 
425 GALAXY . IS-68 

GATEWAY 2000 . . .. 22,23 
390 HARMONY COMPUTERS NE-3 
391 HARMONY COMPUTERS . . . . . NE-3 
142 HAUPPAUGE COMPUTER WORKS . 299 
368 HIGH TECH LIOUIDATORS,INC. . 343 
369 HIGH TECH LIQUIDATORS.INC. 343 
147 HITECH EQUIPMENT CORP 361 
427 HWA HSIN . . IS-62 
152 H&W MICRO, INC.. 345 
153 IBM-WORKSTATION . 15·17 
366 KILA SYSTEMS . 363 
394 LAPTOPS ETC. NE-8 
395 LAPTOPS ETC.. . NE-8 
506 LAPTOPS ETC. S0-8,9 
507 LAPTOPS ETC. S0-8,9 
438 M3PC .. . . .. . IS-14,15 
396 MANCHESTER EQUIPMENT .. NE-21 

MANCHESTER EQU IPMENT NE-20A,B 
184 MEGATEL . .. .. .. .. . .. . .. . 288 
510 MICRO IMAGE INTERNATIONAL . . S0-30 
511 MICRO IMAGE INTERNATIONAL .. S0-30 
540 MICRO IMAGE INTERNATIONAL ... MW-6 
541 MICRO IMAGE INTERNATIONAL. MW-6 
569 MICRO IMAGE INTERNATIONAL . PC-18 
570 MICRO IMAGE INTERNATIONAL PC-18 
186 MIS COMPUTER SYSTEMS . . 304 
199 MULTIMICRO.INC . 105 
200 MULTIMICRO,INC .. 105 
207 NCR CORPORATION 26,27 
209 NETWORK PC . . . . . . 350,351 
213 NORTHGATE COMP.SYS. . 140, 141 
214 NORTHGATE COMP.SYS. . . . 230,231 
513 PAO·KU INTERNATIONAL LTD S0-25 
514 PAO-KU INTERNATIONAL LTD S0-25 
542 PAO-KU INTERNATIONAL LTD MW·13 
543 PAO-KU INTERNATIONAL LTD . MW-1 3 
571 PAO·KU INTERNATIONAL LTD PC-13 
572 PAO·KU INTERNATIONAL LTD PC-13 
770 PAO·KU INTERNATIONAL LTD . NE-15 
771 PAO·KU INTERNATIONAL LTD NE-15 
249 PC BRAND . . ... 261 

PC BRAND . 262-267 
266 RADIO SHACK . . . CIV 
544 REASON TECHNOLOGY . MW-10 
573 REASON TECHNOLOGY . PC-17 
773 REASON TECHNOLOGY .... .. NE-17 
517 RESOURCE CONCEPTS.INC. . S0-24 
518 RESOURCE CONCEPTS.INC.. S0-24 
545 RESOURCE CONCEPTS.INC. MW-12 
546 RESOURCE CONCEPTS.INC. MW·12 
574 RESOURCE CONCEPTS.INC. PC-19 
575 RESOURCE CONCEPTS.INC. PC-19 
774 RESOURCE CONCEPTS.INC. NE-6 
775 RESOURCE CONCEPTS.INC. . NE·6 
370 SIA PC-20 
371 SIA .. .. PC-20 
519 SIA .S0-32 
520 SIA . . .. S0-32 
547 SIA . MW-16 
548 SIA . MW-16 
776 SIA NE-28 
777 SIA . . . . . NE-28 
452 SIEMENS . . .. .. .. . . .. . IS-25 
549 STA COMPUTER CORP . . MW-7 
372 TECH CITY PC-3 
373 TECH CITY PC-3 
52 1 TECH CITY . . . S0-31 
522 TECH CITY . S0-31 
550 TECH CITY . MW-11 
551 TECH CITY .. . MW-11 
778 TECH CITY . . NE·5 
779 TECH CITY .. . .. . . . .. . . NE·5 
307 TECHNOLOGY POWER ENT. . 365 
311 TEXAS INSTRUMENTS 32,33 

TEXAS INSTRUMENTS . 32A,B 
457 TOPLINK . IS-10 
314 TOSHIBA . . 60,61 
315 TOSHIBA .. . 60,61 
463 TWINHEAD . .. .. . . .. . ..... IS-53 
468 VEGAS COMP. COMMUNICATIONS IS-40 
469 VEGAS COMP. COMMUNICATIONS IS-41 
339 ZENITH DATA SYSTEMS ........... 149 
341 Z-WORLD ENGINEER/NG . . .... 356 

816 TERMINALS 

62 COMPUTERWISE . 344 



READER 
SERVICE 

Inquiry No. Page No. Inquiry No. Page No. 

817 UPS 113 ESSEX SYSTEMS 104 
114 ESSEX SYSTEMS 104 

353 AMERICAN POWER CONVERSION 325 179 MAP INFO CORP. . 100 
3S4 AMERICAN POWER CONVERSION . 325 3SS PALINDROME 321 
486 COMPUTER POWER.INC. . S0-2 3S6 PALINDROME 321 
487 COMPUTER POWER.INC. S0-2 TOPS IS-61 
107 EMERSON . 84 
108 EMERSON 84 
228 PARA SYSTEMS 90 829 IBM/MSDOS LANGUAGES 
230 PC POWER & COOLING 107 

11 ABRAXAS SOFTWARE .. 182 
41 BORLAND INTERNATIONAL . . 11 
42 BORLAND INTERNATIONAL 11 
5S CNS . 290 
89 DIGITALK 114,115 

SOFTWARE 113 ESSEX SYSTEMS 104 
114 ESSEX SYSTEMS 104 
129 FRANKLIN SOFTWARE.INC . 238 
13S GLOCKENSPIEL 277 

818 APPLE/ MAC APPLICATIONS- 140 HAMILTON LABORATORIES '. ' 98 
SCIENTIFIC/TECHNICAL 141 HAMILTON LABORATOR IES . 98 

JENSEN & PARTNERS INT'L 77 
237 PRESCIENCE CORP. 176 166 LAHEY COMPUTER SYSTEMS 98 

169 LATIICE.INC . 112 
819 APPLE/MAC LAN 568 METAWARE PC-11 

MICROSOFT CORP .. 21 
TOPS lS-61 MICROSOFT CORP. 254 ,255 

204 NANTUCKET 152 
820 APPLE/MAC LANGUAGES 20S NANTUCKET 1S3 

238 PROLOG DEVELOP
0

MENT CENTER . 312 
290 SPECTRA PUBLISHING . 30S 239 PROLOG DEVELOPMENT CENTER 312 

284 SILICON VALLEY SOFTWARE 106 
821 ATARI/AMIGA LAN 290 SPECTRA PUBLISHING . 305 

293 STONY BROOK SOFTWARE. 194 
558 CONVEX RESOURCES PC-14 294 STONY BROOK SOFTWARE 194 
549 STA COMPUTER CORP MW-7 47S TERRA DATENTECHNIK IS-58 

333 WHITEWATER GROUP.THE 127 
822 IBMIMSDOS APPLICATIONS 340 ZORTECH,INC. 89 

BUSINESS OFFICE ZORTECH.INC. 319 

30 AX SYS 137 
31 AX SYS 137 830 IBMIMSDOS UTILITES 
32 AXSYS 137 

COPIA INTERNATIONAL.LTD ' 250 3SO ABOVE SOFTWARE 301 
ESOFT.INC. 253 29 ATRON CADRE TECHNOLOG.IES. 29 

128 FOX SOFTWARE .INC 2S 40 BLAISE COMPUTING.INC. . 6 
472 GAMMA . IS- 34 S2 CENTRAL COMPUTER PRODUCTS .. 36 1 
178 LOTUS 67 412 CLARION SOFTWARE IS-49 

MICROSOFT CORP. . 8.9 413 CLARION SOFTWARE IS-49 
MICROSOFT CORP. 46.47 55 CNS 290 
MICROSOFT CORP. 187 414 COBALT BLUE IS-52 

203 NANTUCKET 317 65 CONNEXPERTS 111 
ORACLE 63 83 DESCRIBE.INC 209 
RAIMA CORPORATION 45 119 FAIRCOM CORPORATIO ' 99 

269 RASTER DEVICES 2 148 365 GCOM,INC. 361 
270 RASTER DEVICES 2 148 136 GOLDEN BOW SYSTEMS 365 
281 SEOUITER SOFTWARE.INC . . 191 137 GREENVIEW .... 68 
453 SOLUTION SYSTEMS IS-47 434 ITHACA STREET SOFTWARE IS-12 

163 KNOWLEDGE GARDEN . 323 
823 IBMIMSDOS APPLICATIONS 169 LATIICE ,INC 112 

SCIENTIFIC TECHNICAL 439 MAS HOV IS-37 
440 MATRIX EUROPE /S-71 

79 DATA TRANSLATION . 87 182 MATRIX SOFTWARE . 216 
100 DSP DEVELOPMENT 268 183 MATRIX SOFTWARE 216 
105 ECOSOFT . 180 196 MIX SOFTWARE 313 
181 MATHSOFT,INC 273 448 MOSTLY MICE SOFTWARE .. IS-58 
206 NATIONAL INSTRUMENTS . Cl/I 216 NU-MEGA TECHNOLOGIES . . . 75 
277 SCIENTIFIC ENDEAVORS 3S4 229 PATTON & PATTON ''' ' 228 
278 SCIENTIFIC ENDEAVORS . 354 234 PERISCOPE COMPANY '. 303 
279 SCIENTIFIC ENDEAVORS 354 235 PERISCOPE COMPANY .. . 303 
291 SPECTRUM SOFTWARE . 275 515 PROJECT MARKETING CO. . S0-23 
292 STATSOFT . 83 516 PROJECT MARKETING CO. S0-23 
303 SYSTAT . 215 263 QUARTERDECK . 54 ,55 

RAIMA CORPORATION 74 

824 IBMIMSOOS APPLICATIONS 273 SAFEWARE,INC. 3S2 
WORD PROCESSING 300 SUPERSOFT . 276 

456 TERRA DATENTECHNIK IS-50 
269 RASTER DEVICES 2 148 317 TOUCHSTONE 196 
270 RASTER DE VICES 2 148 318 TOUCHSTONE 196 

460 TREND MICRO DEVICES IS-S7 

825 IBMIMSOOS CAO VERMONT CREATIVE SOFTWARE 35 
332 WATCOM PRODUCTS.INC . 189 

33 AM.S 354 333 WHITEWATER GROUP. THE . 127 
558 CONVEX RESOURCES . PC-14 781 WORLDWIDE SOFTWARE NE-16 
131 GENERIC SOFTWARE .. 197 
132 GENERIC SOFTWARE 197 
437 LANDCADD.INC IS-38 831 OTHER APPLICATIONS 
33S WINTEK CORPORATION 362 BUSINESS/OFFICE 
400 WINT EK CORPORATION 7 

71 CRICHLOW DATA SCIENCES.INC . 363 

826 IBMIMSDOS COMMUNICATIONS 
459 TRANSTOOL 3.0 IS-63 

470 BLAST/COMM.RESEARCH GROUP IS· 75 
471 BLAST/COMM.RESEARCH GROUP IS· 75 832 OTH ER CROSS DEVELOPMENT 

CLEO COMMUNICATIONS ... . 227 358 DIVERSIFIED COMPUTER SYSTEMS . 3S6 
248 PSEUDOCORP ... 

97 SOFTWARE DEVELOPMENT SYS . 119 
388 GALACTICOMM . .. NE-2 
537 GALACTICOMM MW-4 
563 GALACTICOMM PC-2 833 OTHER LAN 
503 GRAPHICS WORLD SFTWRE {GWSJ . S0-1 S 
504 GRAPHICS WORLD SFl'NRE (GWS) S0-15 113 ESSEX SYSTEMS . 104 
241 PROGRAMMER'S ODYSSEY . 362 114 ESSEX SYSTEMS 104 
304 TALKING TECHNOLOGY . 362 
780 TRAVELING SOFTWARE . NE-9 
321 TRITON TECHNOLOGIES . 306 834 OTHER LANGUAGES 

827 IBM/MSDOS GRAPHICS 119 FAIRCOM CORPORATION 99 

100 DSP DEVELOPMENT 268 
835 OTHER UTILITES 

IBMIMSOOS LAN 828 
65 CONNEXPERTS 111 

28 ARTISOFT .. . 247 137 GREENVIEW . ' 68 
99 DSC COMMUNICATIONS . 229 428 I X I LTD . IS-66 

·correspond directly with company. 

Inquiry No. Page No. Inquiry No. Page No. 

1S8 JB TECHNOLOGIES.INC. 346 

836 DESKTOP 1S9 JB TECHNOLOGIES.INC. 346 
6 JDR MICRODEVICES 377-379 

PUBLISHING 1 JDR MICRODEVICES 377-379 
394 LAPTOPS ETC. . NE-8 

498 DP-TEK.INC. . S0-30 395 LAPTOPS ETC. NE-8 
499 DP·TEK.INC. S0-30 506 LAPTOPS ETC. S0-8,9 
432 IQ ENGINEERING . IS-67 507 LAPTOPS ETC. S0-8,9 
433 10 ENG INEERING 15-67 180 MARYMAC INDUSTRIES 363 
167 LASERGO.INC. 298 441 MAYFAIR MICROS . .. IS-8 
168 LASERGO.INC. 298 S10 MICRO IMAG E INTERNATIONAL . S0-30 
19S MITCHELL PACIFIC COMPUTER 292 511 MICRO IMAGE INTERNATIONAL . . S0-30 
223 PACIFIC DATA PRODUCTS 78,79 540 MICRO IMAGE INTERNATIONAL MW-6 
224 PACIFIC DATA PRODUCTS 78 ,79 541 MICRO IMAGE INTERNATIONAL MW-6 
22S PACIFIC DATA PRODUCTS 81 569 MICRO IMAGE INTERNATIONAL PC- 18 
226 PACIFIC DATA PRODUCTS 81 570 MICRO IMAGE INTERNATIONAL PC-18 
269 RASTER DEVICES 2 . 148 MICROCOMPUTING MKTG CNCL . NE-12 
270 RASTER DEVICES 2 . . 148 MICROCOMPUTING MKTG CNCL . S0-26 

190 MICROPROCESSORS UNLIMITED 361 
MICROWAY ' 310 

193 MICRO-MAIL 359 
194 MICRO-MAIL 359 

837 EDUCATIONALf 209 NETWORK PC . 350 ,351 
210 NEVADA COMPUTER CORP .. 360 

INSTRUCTIONAL 212 NORTHGATE COMP.SYS. 138 .139 
213 NORTHGATE COMP.SYS. 140 ,141 

9 ABACUS SOFTWARE .INC. 181 214 NORTHGATE COMP.SYS. 230 ,231 
10 ABACUS SOFTWARE.INC. 181 215 NORTHGATE COMP.SYS. 294 ,295 
27 ANNA BOOKS 346 NORTHGATE COMP.SYS. 296 
30 AX SYS 137 220 OSBORNE/MCGRAW-H ILL 327 
31 AXSYS 137 513 PAO-KU INTERNATIONAL LTD S0-25 
32 AXSYS 137 514 PAO·KU INTERNATIONAL LTD S0-25 
34 B & B ELECTRONICS 362 542 PAO-KU INTERNATIONAL LTD MW-13 
38 BEST POWER TECHNOLOG.Y,INC 358 543 PAO-KU INTERNATIONAL LTD MW-13 

BYTE BACK ISSUES 330 S71 PAO-KU INTERNATIONAL LTD PC-13 
410 BYTE BITS IS-68 S72 PAO-KU INTERNATIONAL LTD PC-13 

BYTE PUBLICATIONS . 328,IS-74 770 PAO-KU INTERNATIONAL LTD NE-15 
BYTE SUS.MESSAGE 322 771 PAO-KU INTERNATIONAL LTD NE-15 
SYTEWEEK/NEWSLETIER 329 249 PC BRAND 261 

63 COMP PROFESSIONAL"S BK SOC . 225 PCBRAND . 262-267 
COMP PROFESSIONAL"S BK SOC 224E-F PC CONNECTION 94,95 

94 DISKETIE EMPORIUM ... 362 PC CONNECTION 96,96 A-C 
162 KEITHLE Y METRABYTE . 369 451 PROGRAMMER"S ODYSSEY IS-SS 
172 LOGICAL DEVICES.INC. 367 242 PROGRAMMER"S PARADISE 40.40A·C 
173 LOG ICAL DEVICES.INC. 367 358 PROGRAMMER'S SHOP 208 

MCGRAW-HILL BOOK CLUB. ' 192 3S9 PROGRAMMER'S SHOP 208 
MICROSOFT UNIVERSITY 293 PROGRAMMER'S SHOP . 208A 

198 MORGAN KAUFMANN 110 360 PROGRAMMER'S SHOP . 2086 
772 PC EXPO NEW YORK NE-24,25 361 PROGRAMMER'S SHOP 208B 

TOOLS "901 SOL 315 PROGRAMMER'S SHOP 208C 
UNIXWORLD . 289 265 R & R ELECTRONICS 354 
UNIXWORLD 288A-8 544 REASON TECHNOLOGY MW-10 

329 VIDEO TEXTBOOK TRAINING 286 573 REASON TECHNOLOGY PC-17 
773 REASON TECHNOLOGY NE-17 
517 RESOURCE CONCEPTS.ING. S0-24 
518 RESOURCE CONCEPTS.INC. S0-24 
545 RESOURCE CONCEPTS.ING. MW-12 

838 MAIL ORDER/ 546 RESOURCE CONCEPTS.INC. MW-12 

RETAIL 574 RESOURCE CONCEPTS.INC. PC-19 
575 RESOURCE CONCEPTS.INC. PC-1 9 
774 RESOURCE CONCEPTS.INC NE-6 

401 3EST-USA . IS-66 775 RESOURCE CONCEPTS.INC. NE-6 
476 AMER ICAN LEADER COMP .. INC S0-14 280 SCOTTSDALE SYSTEMS 353 477 AMERICAN LEADER COMP .. INC .. S0-14 370 SIA PC-20 48 S&C MICROSYSTEMS.INC .. . 369 371 SIA PC-20 
49 B&C MICROSYSTEMS.INC. 369 S19 SIA S0-32 

343 B&C MICROSYSTEMS.INC ... 367 S20 SIA S0-32 375 BELTRON COMPUTER CORP. NE-7 547 SIA . MW-1 6 
376 BEL TRON COMPUTER CORP. NE-7 548 SIA MW-16 478 BELTRON COMPUTER CORP .. S0-17 776 SIA . NE-28 
479 BELTRON COMPUTER CORP. S0-17 777 SIA NE-28 527 BELTRON COMPUTER CORP. MW-9 282 SILICON SHACK LTD. 363 528 BELTRON COMPUTER CORP. MW-9 283 SILICON SHACK LTD. 365 
552 BELTRON COMPUTER CORP. PC-9 285 SN'W COMPUTERS & ELECTRONICS 106 
553 BELTRON COMPUTER CORP. PC-9 SOFTLINE IS-51 
377 BOFFIN LTD . NE-1 3 286 SOFTWARE ADD-ONS 157 
378 BOFFIN LTD NE-13 301 SUPREME ENTERPRISE 368 
480 BOFFIN LTD S0-20 4S4 TAPTOCORP IS-68 
481 BOFFIN LTD S0-20 309 TELEPHONE PRODUCTS CENTER 347 45 BUREAU OF ELECTRONIC.PUB 86 310 TERABYTE INT'L,INC 367 
357 BZ TECHN ICAL 344 523 THORSON COMPANY S0-13 
41S COMPUCLASSICS IS-26 524 THORSON COMPANY S0-13 344 COMPUSAVE INTERNATIONAL 353 323 UN ICORN 356 58 COMPUTER DISCOUNT WREHSE 355 326 UN/TE X 357 
59 COMPUTER FRIENDS 204 327 UNITE X 357 
61 COMPUTERLANE 364 466 U.S.A. SOFTWARE IS-31 

558 CONVEX RESOURCES . PC-14 334 WIESEMANN & THEIS GMBH 316 
490 CRAZY NANCY'S . S0-29 
491 CRAZY NANCY'S S0-29 
492 DALLAS PC . . S0-6 
493 DALLAS PC S0-6 839 ON-LINE 494 DAUPHIN TECHNOLOGY.INC . S0-21 
495 DAUPHIN TECHNOLOGY.INC S0-21 SERVICES 
559 DAUPHIN TECHNOLOGY,INC . PC-7 
560 DAUPHIN TECHNOLOGY.INC . PC-7 450 SIX 284 .285 
496 DERBYTECH COMPUTERS.INC. S0-3 450 SIX 308,309 
497 DERBYTECH COMPUTERS.INC. S0-3 BIX 381 
533 DERBYTECH COMPUTERS.INC. MW-S 
S34 DERBYTECH COMPUTERS.INC. MW-5 

91 DISKCOTECH 361 
92 D/SKCOTECH 361 840 OPERATING 93 DISKETTE CONNECTiON .. 363 

SYSTEMS 419 ELEX INTERNATIONAL . IS·59 
118 EXSEL,INC. 250 
122 FIRST SOURCE INTERNATla°NAL 347 88 DIGITAL RESEARCH 18 
123 FIRST SOURCE INTERNATIONAL 347 99 DSC COMMUNICATIONS 229 
389 GEMS COMPUTERS.INC. NE-27 IBM-OS/2 59 
505 GEMS COMPUTERS.INC. S0-12 160 KADAK PRODUCTS LTD 365 
426 GREY MATIER .......... .. IS-65 MARK WILLIAMS CO .. . 101 
368 HIGH TECH LIQUIDATORS.INC. 343 262 QUANTUM SOFTWARE SYSi'EMS . 283 
369 HIGH TECH LIQUIDATORS.INC. 343 264 QUARTERDECK 287 
154 l.C. EXPRESS 3S6 276 SANTA CRUZ OPERATIOii 49 
157 JADE COMPUTER .... 371 312 THE SOFTWARE LINK . 159 

JAMECO ELECTRONICS . 348 ,349 313 THE SOFTWARE LINK 159 
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REQUEST FREE INFORMATION BY FAX 
Attention BYTE Readers!! Now you can fax your requests for free product and advertiser information 
featured in this issue. 
Just fax this page to 1-413-637-4343. You 'll save time because your request for information will be pro­
cessed as soon as your fax is received. 

Circle the numbers 
below which correspond 
to the numbers assigned 
to advertisers and pro­
ducts that interest you. 

Check off the answers to 
questions "A'" through "C". 

Print you r name, ad­
dress, and fax number 
clearly on the form. 

Remove this page or 
copy chis page clearly 
and fax it to the number 
above. 

Fill out this coupon carefully. PLEASE PRINT. 

Name 

Title 

Company 

Address 

City 

State/Province Zip 

Country 
( __ ) ______ _ ( __ ) _____ _ 
Phone Number Fax Number 

A. What is your level of management responsibility? 
1 0 Senior-level Management 
2 0 Other Management 
3 0 Non-Management 

B. What is your primary job function /principal area of 
responsibility? (Check one.) 

4 0 Administration 
5 0 Accounting/Finance 
6 0 MIS/DP/Information Center 
7 0 Product Design and Development 
s 0 Research and Development 
9 0 Manufacturing 

10 0 Sales/Marketing 
11 0 Purchasing 
12 0 Personnel 
13 0 Education/Training 
14 0 Other: ----------------

C. Please indicate your organization's primary business 
activity: (Check one.) 
Computer-Related Businesses: 
15 0 Manufacturer (Hardware, Software) 
16 0 Computer Retail Stores 
11 0 Consultants 
18 0 Service Bureau/Planning 
19 0 Distributor/Wholesaler 
20 0 Systems House/Integrator/VAR 
21 0 Other : ----------------­
Non-Computer-Related Businesses : 
22 0 Manufacturing 
23 0 Finance, Insurance, Real Estate 
24 0 Retail/Wholesale 
25 0 Education 
26 0 Government 
21 0 Military 
28 0 Professions (Law, Medicine, Engineering, Architecture) 
29 0 Consulting 
30 0 Other Business Services 
31 0 Transportation , Communications, Uti lities 
32 0 Other: _______________ _ 

D I subscribe to BYTE. D I do not subscribe to BYTE. 
O Please send me one year of BYTE Magazine for $24. 95 

and bill me. Offer valid in US. and possessions only. 

IJ\JTE JUNE 1990 

1 2 3 4 s 6 7 8 9 10 11 12 13 14 1S 16 17 18 19 20 
21 22 23 24 2S 26 27 28 29 30 31 32 33 34 3S 36 37 38 39 40 
41 42 43 44 4S 46 47 48 49 so S1 S2 S3 54 SS S6 S7 S8 S9 60 
61 62 63 64 6S 66 67 68 69 70 71 72 73 74 7S 76 77 78 79 80 
81 82 83 84 8S 86 87 88 89 90 91 92 93 94 9S 96 97 98 99 100 

101 102 103 104 10S 106 107 108 109 110 111 112 113 114 11S 116 117 118 119 120 
121 122 123 124 12S 126 127 128 129 130 131 132 133 134 13S 136 137 138 139 140 
141 142 143 144 14S 146 147 148 149 1SO 1S1 1S2 1S3 154 1SS 1S6 1S7 1S8 1S9 160 
161 162 163 164 16S 166 167 168 169 170 171 172 173 174 17S 176 177 178 179 180 
181 182 183 184 18S 186 187 188 189 190 191 192 193 194 19S 196 197 198 199 200 
201 202 203 204 20S 206 207 208 209 210 211 212 213 214 21S 216 217 218 219 220 
221 222 223 224 22S 226 227 228 229 230 231 232 233 234 23S 236 237 238 239 240 

241 242 243 244 24S 246 247 248 249 2SO 2S1 2S2 2S3 254 2SS 2S6 2S7 2S8 2S9 260 
261 262 263 264 26S 266 267 268 269 270 271 272 273 274 27S 276 277 278 279 280 
281 282 283 284 28S 286 287 288 289 290 291 292 293 294 29S 296 297 298 299 300 
301 302 303 304 30S 306 307 308 309 310 311 312 313 314 31S 316 317 318 319 320 
321 322 323 324 32S 326 327 328 329 330 331 332 333 334 33S 336 337 338 339 340 
341 342 343 344 34S 346 347 348 349 3SO 3S1 3S2 3S3 354 3SS 3S6 3S7 3S8 3S9 360 
361 362 363 364 36S 366 367 368 369 370 371 372 373 374 37S 376 3n 378 379 380 
381 382 383 384 385 386 387 388 389 390 391 392 393 394 39S 396 397 398 399 400 
401 402 403 404 40S 406 407 408 409 410 411 412 413 414 41S 416 417 418 419 420 
421 422 423 424 42S 426 427 428 429 430 431 432 433 434 43S 436 437 438 439 440 
441 442 443 444 44S 446 447 448 449 4SO 4S1 4S2 4S3 4S4 4SS 4S6 4S7 4S8 4S9 460 
461 462 463 464 46S 466 467 468 469 470 471 472 473 474 47S 476 477 478 479 480 

481 482 483 484 48S 486 487 488 489 490 491 492 493 494 49S 496 497 498 499 soo 
S01 S02 S03 S04 sos S06 S07 S08 S09 S10 S11 S12 S13 S14 S1S S16 S17 S18 S19 S20 
S21 S22 S23 S24 S2S S26 S27 S28 S29 S30 S31 S32 S33 S34 S3S S36 S37 S38 S39 S40 
541 S42 543 S44 54S S46 547 548 S49 sso SS1 SS2 SS3 SS4 SSS SS6 SS7 SS8 SS9 560 
561 562 S63 S64 565 566 S67 S68 S69 S70 571 572 573 S74 S7S S76 S77 578 579 580 
S81 S82 S83 S84 S8S S86 S87 S88 589 S90 591 S92 593 594 595 596 597 598 599 600 
601 602 603 604 605 606 607 608 609 610 611 612 613 614 615 616 617 618 619 620 
621 622 623 624 625 626 627 628 629 630 631 632 633 634 635 636 637 638 639 640 
641 642 643 644 645 646 647 648 649 6SO 651 652 653 654 655 656 6S7 6S8 659 660 
661 662 663 664 665 666 667 668 669 670 671 672 673 674 67S 676 677 678 679 680 
681 682 683 684 685 686 687 688 689 690 691 692 693 694 695 696 697 698 699 700 
701 702 703 704 705 706 707 708 709 710 711 712 713 714 71S 716 717 718 719 720 

721 722 723 724 725 726 727 728 729 730 731 732 733 734 735 736 737 738 739 740 
741 742 743 744 745 746 747 748 749 750 751 752 753 754 755 756 7S7 758 759 760 
761 762 763 764 765 766 767 768 769 770 771 772 773 774 775 776 m 778 779 780 
781 782 783 784 785 786 787 788 789 790 791 792 793 794 795 796 797 798 799 800 
801 802 803 804 80S 806 807 808 809 810 811 812 813 814 815 816 817 818 819 820 
821 822 823 824 825 826 827 828 829 830 831 832 833 834 835 836 837 838 839 840 
841 842 843 844 845 846 847 848 849 850 851 852 853 854 8S5 856 8S7 858 859 860 
861 862 863 864 86S 866 867 868 869 870 871 872 873 874 87S 876 877 878 879 880 
881 882 883 884 88S 886 887 888 889 890 891 892 893 894 89S 896 897 898 899 900 
901 902 903 904 90S 906 907 908 909 91 0 91 1 912 913 914 91S 916 917 918 919 920 
921 922 923 924 92S 926 927 928 929 930 931 932 933 934 93S 936 937 938 939 940 
941 942 943 944 945 946 947 948 949 950 951 952 953 9S4 95S 9S6 9S7 958 959 960 

961 962 963 964 965 966 967 968 969 970 971 972 973 974 975 976 977 978 979 980 
981 982 983 984 98S 986 987 988 989 990 991 992 993 994 99S 996 997 998 9991000 

1001100210031004100S 10061007 100810091010 1011 1012 10131014101S 10161017101810191020 
1~1m1m1~1m1m 1m 1m1m1~1~ 1~1m1~1~1~1~1~1~1~ 

1041 1042 1043 1044 1045 1046 1047 1048 1049 10SO 10S1 105, 10S3 1054 10SS 10S6 10S7 10S8 10S9 1060 
1~ 1~1~1~1~1~1®1~1•1~1~1m1m1m1m1m1m1m1m1• 

1081 1082 1083 1084 1085 1086 1087 1088 1089 1090 1091 1092 1093 1094 109S 1096 1097 1098 1099 1100 
1101 1102 1103 1104 110S 1106 1107 1108 1109 1110 1111 11 12 1113 1114 111S 1116 1117 1118 1119 1120 
1121 1122 1123 1124 112S 1126 1127 1128 1129 1130 1131 1132 1133 1134 113S 1136 1137 1138 1139 1140 
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Want More Information About the Products and Advertisers Featured in this Issue? 

Circle numbers on reply card which 
correspond to numbers assigned to 
items of interest to you . 

Check all the appropriate answers to 
questions "A" through " C". 

Print your name and address 
and mail. 
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Fill out this coupon carefully. PLEASE PRINT. 

Name 

Title 

Company 

Address 

City 

A. What is your level or 
management responsibility? 

1 C Senior-level Management 
2 '::J Other Management 
J ;:: Non-Management 

B. \Vhat is your primary job fonc­
tion tprincipal area or responsibi lity? 
(Check one. ) 

J C Administ ration 
5 :J Accounting/Finance 
6 C MIS/DP/Information Cen1er 
7 C Product Design and 

Development 
S C Research and Development 
9 = Manufacturine. 

10 =:i Sales/Marke t i~ne. 
11 0 Purchasing -
1 2 = Personnel 
13 LJ Education/Training 
1..: = Other: --------

C. Please indica te your organiza­
tion's primary business activity: 
(Check one.) 

Computer-Related Businesses : 
15 = ~1anufacturer (Hardware. Sof1w:ire) 

Phone 

State Zip 

16 = Computer Retail Stores 
17 = Consu\1.ams 
18 = Service BureautPlanning 
19 = Distributor/Wholesaler 
10 ~ 5) stems House/ 

lntc2rator/ VAR 
21 C Oth~r: - -------
Non-Computer-Related Bus inesses: 
22 C Manufacrn ring 
23 C Finance. Insurance. 

Real Est.ale 
2..: = Retail /Wholesa le 
25 := Education 
26 CJ Government 
27 lJ ~vt ilitary 

28 L: Professions (Law, 

Medicine. Engineering. 
Architecture) 

29 = Consultme 
JO= Other Bu;iness Services 
JI C Transportation. 

Communications. Utiluies 
J:? = Other: - -------
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Fill out this coupon carefully. PLEASE PRINT. 

Name 

Title 

Company 

Add ress 

City 

A. What is your level of 
management responsibility? 
1 CJ Senior-le"el ~hnagemcm 
2 D Other Management 
3 Q Non-Management 

B. What is your pr imary job fu nc­
tion/principal ar ea of responsibility? 
(Check one. ) 

.a [j Administration 
5 C Accountin2'Fina nce 
6 C :vHS/DP/l~formation Center 
7 C Product Design and 

Development 
s C Research and Developmem 
9 C Manufactu rine 

IO C Sales/Markettng 
11 ::::J Purchas ing 
12 = Personnel 
13 :::J Education/Training 
J.! 0 Other:--------

C. Please indicate your organiza­
tion's primary business acth·ity: 
(Check one.) 

Computer-Related Businesses: 
15 L ~fanufaciurer (Hardv.'<!re. Softw:ire) 

( _ _ ) ____ _ 
Phone 

State Zip 

16 C Computer Recail S1ore ~ 

17 = Consult.ants 
1% =: Service Bureau/Planning. 
19 C Distributor/Wholesaler 
20 C Systems House ' 

Imegrator/VAR 
21 := 01her: -------­
!'\on-Computer·Related Businesses: 
22 :::J" Manufac1urin2 
23 = Finance. Jn s u~ance. 

Real Estate 
2.:i. C Retail /Wholesale 
25 ~ Educa1ion 
26 L Government 
27 L Military 
28 = Professions (La\\, 

Medicine. Engineering. 
Architecture) 

29 C Con.sulcin2 
30 = Other Bu;iness Services 
31 C Transporta1ion. 

Communications. Litili1ies 
32 L Other: _ ______ _ 
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PART# SIZE SPEED PINS PRICE 
411 6-150 t6384xt 150ns 16 1.49 
4164-150 65536x 1 150ns 16 2.49 
4164-120 65536x1 120ns 16 2.S9 
4164-100 65536x1 1oons 16 3.39 
TMS4464·12 65536x4 120ns 16 3.95 
41256-150 262144x1 150ns 16 2.59 
41256-120 262144xt t20ns 16 2.95 
41256-100 262144xt tOOns 16 3.15 
41256-SO 262144x1 sons 16 3.75 
414256-100 262144x4 tOOns 20 12.95 
414256-SO 262144x4 sons 20 13.45 
1 MB-120 1048576xt t20ns lS 11 .95 
1 MB-100 t048576x1 tOOns lS 12.35 
1 MB-80 1048576x1 eons lS 13.95 

SIMM/ SIP MODULES 
PART# SIZE SPEED FOR PRICE 

41256A9B-12 256K x 9 120ns SIMM/PC 36.95 
41256A9B-SO 256K x 9 sons SIMM/PC 49.95 
421000ASB-10 1MBx8 tOOns SIMM/MAC 109.95 
421 OOOA9B-10 tMBx9 tOOns SIMM/PC 113.95 
421 OOOA9B-80 tMBx9 sons SIMM/PC 119.95 
256K9SIP-80 256K X 9 eons SIP/PC 54.95 
256K9SIP-60 256K X 9 60ns SIP/PC 64.95 
1 MBx9SIP·80 1MBx9 eons SIP/PC 124.95 

MATH COPROCESSORS 

80S7 5 MHz S9.95 I 5 YEAR 
8-BIT COPROCESSORS • rltel' 
sos1-2 s MHz 129.95 
sos1-1 10 MHz 169.95 WARRANTY 
1.6-Brr COPROCESSORS 
802S7 6 MHz 139.95 
802S7-S s MHz 209.95 
802S7-10 10 MHz 239.95 
SOCS27 12MHZ 299.95 

32·81T COPROCESSORS 
803S7-1 6 16 MHz 359.95 
80387-SX 16 MHz 319.95 
803S7-SX 20 16MHZ 399.95 
803S7-20 20 MHz 399.95 
803S7-25 25 MHz 499.95 
S03S7-33 33MHz 649.00 

LittlefooffM CASE 

$24995 

ACCOMODATES ALL MOTHERBOARDS 

INCLUDES 250 WAIT POWER SUPPLY 

MOUNTS FOR 3 FLOPPY & 4 HARD 
DRIVES 
TURBO AND RESET SWITCHES 

SPEED DISPLAY. POWER. DISK LEDS 

MOUNTING HARDWARE. FACEPLATES 
AND SPEAKER INCLUDED 

CASE-100 

CASE-200 "SUPERFOOT"-HOLDS 11 DRIVES 

CASE-120 "MINIFOOT" W/200 WAIT PS .. 

STANDARD 
CASES 
FULL SIZE SLIDE CASE 

CASE-70 ... .... $89.95 
CASE-50 FOR SOSS OR MINl-S6 MOTHERBOARDS ..... $59.95 
CASE-FLIP FLIP· TOP XT·STYLE CASE . . ............. $39.95 
CASE-SLIDE SLIDE TYPE XT·STYLE CASE ............ .... $39.95 
CASE.JR ................ .......... ........ ........................... $149.95 
WITH150W POWER SUPPLY. FOR SOSS OR MINl -2S6 BOARDS. 

CASE.JR-200 ............ ... .. ............................... ...... $189.95 
WITH 200W POWER SUPPLY. FOR 8088 OR MIN1·2S6 BOARDS. 
NOTE: CASES DO NOT INCLUDE OAIVES. 

UL APPROVED POWER SUPPLIES 
PS-135 135 WAIT FOR S088. 
PS-155 150 WAIT FOR S088. 
PS-200X 200 WAIT FOR SOSS . 
PS-200 200 WAIT FOR 2S6/3S6 ... 
PS-250 250 WAIT FOR 2S6/386 .... 

'" """""' $59.95 
. ............. $69.95 
. ............. $89.95 
.. ............ $89.95 
. ........... $129.95 

Circle 6 on Reader Service Card (DEALERS: 7) 

UPGRADE YOUR 
OLD SYSTEM! 
REQUEST OUR 
NEW FLYER TO 
LEARN HOW! 

"OUR FASTEST" 
33MHZ CACHE 3B6 

$1495 
• NORTON SI 45.9 • LANDMARK AT SPEED 50.B 
• 33MHZ S03S6 MPU • 64K ZERO WAIT STATIC RAM CACHE 
• 112/4/SMB ON-BOARD RAM USING SONS SIMMS (0KB 
INSTALLED) • 112MB USING 4/S 256K SIMMS OR 4/SMB USING 
4/S 1 MB SIMMS • CHIPS & TECHNOLOGY S2C206 DMA 
INTERRUPT CONTROLLER • SOCKETED FOR S03S7-33 MATH 
CO-PROCESSOR • EIGHT EXPANSION SLOTS (ONE 32-BIT, 
SIX 16·BIT, ONE S·BIT) • AMI BIOS ASSURES IBM COMPATIBIL· 
ITV • 8/33MHZ KEYBOARD ADJUSTABLE SPEEDS 

MCT-386MBC-33 ... ................... ...... ..... ....... ..... $1495.00 

25MHZ3B6 
•NORTON SI 29.7 •LANDMARK AT SPEED 32.S 
• 25MHZ S0386 MPU • 10MHZ/25MHZ KEYBOARD 
SELECTABLE SPEEDS • 16MB ON-BOARD RAM CAPACITYUS· 
ING SIPS (0KB INSTALLED) • 1/2MB USING 36f72 256KX1 
DRAMS OR 4/S 256K SIPS; 4/SMB USING 36172 1MBX 1 DRAMS 
OR 4/8 lMB SIPS; 16MB USING 72 1MBX1 DRAMS ANDS lMB 
SIPS • SHADOW RAM FOR BIOS & VIDEO • SOCKETED FOR 
WEITEK 3167 COPROCESSOR • EIGHT EXPANSION SLOTS 
(FIVE 16·BIT, THREE S-BIT) • AMI BIOS ADJUST ABLE BUS 
SPEEDS • INTERLEAVED MEMORY· NEAR 0 WAIT STATE 

MCT-386MB25S 

20MHZ386 
MCT-386MB20S •NORTON SI 23.0 •LANDMARK AT 25.8 

MINI 25MHZ CACHE 3B6 
•NORTON SI 30.5 •LANDMARK AT SPEED 40.7 
• 25MHZ S03S6 • REQUIRES ONE OF THE RAM CARDS LISTED 
BELOW • SHADOW RAM FOR ROM BIOS • USES MEMORY 
CACHING FOR SUPERIOR PERFORMANCE • MEMORY INTER· 
LEAVING FOR NEAR 0 WAIT STATE OPERATION (S BANKS OF 
MEMORY REQUIRED) • SOCKETED FOR S0387 OR WEITEK 
3167 COPROCESSORS 
MCT-C386-25 ................... .................... ............ $1199.00 
1/214MB USING S/1 6132 256KX< DRAMS & 4/8/1 6 256KX1 DRAMS 
(0K INSTALLED) 
MCT-C386·M4 ....................... .... ............. .............. $99 .95 
112MB USING 36/72 256KX1 DRAMS OR 4/SMB USING 36f72 
1MBX1 DRAMS (0K INST) 
MCT-C386-M8 ........... ............... .... ............... ......... $99.95 
1/214MB USING 4/S/1 6 256K SIMMS, 4/S/1 6MB USING 41811 6 lMB 
SIMMS OR 10 MB USING 
s 1 MB SIMMS AND s 256K SIMMS (OK INSTALLED) 
MCT-C386-M16 ... ....... .. .................. ........ .. ........ .. .. $99.95 

MINI 20MHZ 3B6 
• NORTON SI 23.0 •LANDMARK AT SPEED 26.1. 
• MEMORY INTERLEAVING FOR NEAR ZERO WAIT STATES 
• SOCKETED FOR 803S7 COPROCESSOR • USES SONS OR 
lOONS, 256K OR lMB SIP/DIP RAMS • 16MB RAM CAPACITY; 
SMB ON BOARD. SMB USING OPTIONAL RAM CARD (0KB 
INSTALLED) • ON-BOARD RAM; 1/2MB USING 4/S 256K SIPS 
OR 4/8MB USING 4/8 l MB SIPS • FIVE 16-BIT SLOTS. TWOS­
BIT SLOTS, ONE 32·BIT SLOT FOR PROPRIETARY RAM CARD 
•STANDARD XT HOLE SPACING • AMI BIOS • SIZE; S.S- X 13· 
MCT-M386-20 20MHZ VERSION $629.00 
MCT·M386-25 25MHZ VERSION $799.00 

16MHZ MINI 3B6·SX $39995 

•NORTON SI 1.5.3 •LANDMARK AT SPEED 20.B 
• USES 16MHZ INTEL S0386SX CPU • EXPANDABLE TO SMB 
ON BOARD • 512K/1MB USING 18136 256KX1 DRAMS OR 2/4 
256K SIPS OR G/S 256KX4 AND 214 256KX1 DRAMS; 214MB 
USING lS/36 1MBX 1 DRAMS OR 214 lMB SIPS; 6/SMB USING 36 
1MBX1 DRAMS AND 214 1 MB SIPS AMI BIOS • CHOOSE F~ST 
0 WAIT STATE OR 1 WAIT STATE FOR ECONOMICAL USE OF 
SLOWER RAM • FIVE 16·BIT & THREE S·BIT EXPANSION 
SLOTS • CHIPS & TECHNOLOGY NEW ENHANCED 
ADVANCED TECHNOLOGY (NEAT) CHIPSET • SOCKET FOR 
S0387SX- 16 COPROCESSOR · 6.S- X 13· SIZE FITS IN MINI-AT 
AND FULL-SIZE AT CASES 

MCT-386SX .......... ...... ......... ...... ............. .......... .. $399.95 

20MHZ2B6 
• NORTON SI 20.3 • LANDMARK AT SPEED 26.3 
• NEAT CHIPSET HAS POWER TO COMPETE WITH 3S6 
SYSTEMS • EXPANDABLE FROM 512K TO SMB; 512K/1 MB 
USING lS/36 256KX1 DRAMS OR 214 256K SIPS; 214MB USING 
lS/36 1MBX 1 DRAMS OR 214 1MB SIPS; 6/SMB USING 36 1M9X 1 
DRAMS AND 214 1 MB SIPS • 2011 OMHZ KEYBOARD 
SELECT ABLE SPEEDS •AMI BIOS • SHADOW RAM AND PAGE 
INTERLEAVED MEMORY • FAST 0 WAIT STATE OR 1 WAIT 
STATE FOR SLOWER RAM • S.S- X 13" FITS MOST XT. MINI-AT 
& FULL SIZE AT CASES • FIVE 16·BIT & THREE S·BIT SLOTS 
· SOCKET FOR S02S7·12 MATH CO-PROCESSOR 
MCT-M286-20N 

16MHZ 286 W/ NEAT CHIPSET s28995 

MCT-M286· 16N NORTON SI 16.2 / LANDMARK AT 21.1 

12MHZ 286 W/NEAT CHIPSET $26995 

MCT-M286·12N NORTON SI 12.0 / LANDMARK AT 15.5 

12.5MHZ 286 
• NORTON SI 1.4.3 • LANDMARK AT SPEED 1.6.5 
• AT·COMPATIBLE • 6112.SMHZ KEYBOARD SELECTABLE 
SPEEDS • EXPANDABLE TO <MB ON BOARD; 512K/1MB USING 
l S/36 256KX1 DRAMS; 214MB USING 18/36 1MBX 1 DRAMS (0KB 
INSTALLED) · MEMORY SPEED: 120NS FOR 1 WAIT. lOONS 
FOR0WAIT 
MCT-M286-12 ....... ............ .. ......... .......... ..... .. ..... $199.95 
MCT-M286-10 6/lOMHZ VERSION ............................. $189.95 

10MHZ BOBB NORTONSl2.1. 

• NOW USES LOW-COST 256K X 4 1 MB DRAMS • XT 
COMPATIBLE; OPERATES AT A.77/l OMHZ • KEYBOARD 
SELECTABLE CLOCK SPEEDS • SOCKET FOR S087-1 
COPROCESSOR • S SLOTS • MCT BIOS • 640K RAM 
CAPACITY (0KB INSTALLED) 
MCT-TURB0-10 ..... ........................................ ..... $99.95 
MCT-TURBO SMHZ VERSION ....................................... $89.95 
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VGA 
PACKAGE 

$49995 

VGA COLOR AND 
CLARITY AT AN EGA 
PRICE ! • 8-BIT VGA 
CARD IS FULLY 
COMPATIBLE WITH 
IBM VGA • 720 X 540 
MAXIMUM RESOLUTION, 
640 X 480 IN t 6 COLORS 
• 528 X 480 IN 256 COLORS 
• HIGH RESOLUTION ANALOG 
MONITOR • EGA/CGAIMONO AND HERCULES COMPATIBLE 
• DRIVERS FOR WINDOWS. GEM. 1-2-3. SYMPHONY. 
AUTOCAD & VENTURA 
VGA-PKG 
MONO-VGA PAPERWHITE VGA MONITOR ............. $139.95 
NEC-MULTl-30 NEC MULTl -3D MULTISYNC .......... $649.00 
CM-1440 SEIKO DUAL FIXED FREQUENCY . ----·---·-- $599.00 

GENISCAN 
SCANNER 
s1999s 
• UP TO 400 DP! • 32 LEVELS 
OF GRAY SCALE • SPEED _ 
OVERRUN WARNING LIGHT -..........._ 7 ~~ 
• AUTO MERGE FOR LARGE IMAGES ~ ~ 
• INCLUDES INTERFACE CARD 
• INCLUDES SCANEDIT II , & DR. GEN IUS SOFTWARE 
GS-4500 
PRODIG Y-OCR OCR SOFTWARE .. 

@~ LOGITECH MICE 
I , • THREE-BUTTON SERIES 9 \~· 

lOGiHGff: ~~~p:~ ~~,~~~~~0.'.i t sLE 
LOGC9 SERIAL MOUSE ------------- ----------------------------·- $98.95 
LOGC9-C SERIAL MOUSE (NOT PS/2 COMPATIBLE) $79.95 
LOGC9-P SERIAL MOUSE WITH PAINTSHOW -------- $109.95 
LOGC9-PC SERIAL MOUSE WITH PAINT/CAD ......... $154.95 
LOG89 BUS MOUSE ---------- ---- -------- . ---- · .......... $89.95 
LOG 89-P BUS MOUSE WITH PAINTSHOW ............. $1 04.95 
LOG89-PC BUS MOUSE WITH PAINT/CAD ................ $149.95 

• 14· NON-GLARE SCREEN • 800 X 560 MAX RESOLUTION 
• CGAIEGA/VGA COMPATIBLE • TTU ANALOG MODE 
JOA-MULTI 

RELYSIS VGA MONITOR $359.95 
• 14" ANALOG VGA MON ITOR • GLARE RESISTANT SCREEN 
• 720 X 480 MAXIMUM RESOLUTION • TIL TISWIVEL BASE 
VGA-MONITOR 

EGA MONITOR $339.95 
•W NON-GLARE SCREEN WITH 640 X 350 MAXIMUM 
RESOLUTION • DISPLAY 16 COLORS SIMULTANEOUSLY 
EGA-MONITOR 

TAXAN DUAL PAGE MONITOR $1499 
• GLARE-RESISTANT 19" MONOCHROME SCREEN 
• INCLUDES DISPLAY CARD • 1280 X 960 NON-INTERLACED 
TAXAN-P 

14" SCREEN MONO $139.95 
• GLARE-RESISTANT 14" SCREEN WITH AMBER DISPLAY 
• 720 X 350 RESOLUTION • TILT/SWIVEL BASE 
GM-1489 

MONO-SAMSUNG SAMSUNG 12· FLAT SCREEN $129.95 
JDR·MONO 12· MONO WITH GREEN SCREEN -- ·- ... $69.95 

FASTTRAP 3-AXIS 
TRACKBALL $10995 

2 & 3-AXIS POINTING CAPABILITY 
• HIGH RESOLUTION 200 PULSE/INCH 
• HARDWARE VARIABLE RESOLUTION 
• STANDARD RS-232C SERIAL INTERFACE 
FAST-TRAP 
PC-TRAC 2-AXIS TRACKBALL $89.95 

CABLES AND GENDER CHANGERS 
MOLDED; GOLO-PLATED CONTACTS; 100% SHIELDED 

CSL-PRINTER 
CBL·PRNTR-25 
CBL·PRINTR-RA 
CBL-DB25-MM 
CBL-DB25-MF 
CBL-9-SERIAL 
CBL-KBD-EXT 
CBL-CNT-MM 
CBL-FDC-EXT 
CBL·MNT-9 
CBL-MNT-15 
CSL-MODEM 
GENDER-VGA 

6 FT_ PC PRINTER CABLE 9.95 
25 FT_ PC PRINTER CABLE 15.95 
RIGHT ANGLE PRINTER CABLE 15.95 
DB25 MALE-DB25 MALE 6 FT. 9.95 
DB25 MALE-DB25 FEMALE 6 FT. 9.95 
DB9 FEMALE-DB25 MALE 6 FT. 6.95 
5 FT. KEYBOARD EXTENSION 7.95 
36-PIN CENTRONICS -MIM 14.95 
37-PIN EXT. FLOPPY CABLE 9.95 
9-PIN MONITOR EXTENSION 6.95 
15-PIN MONITOR EXTENSION CABLE 9.95 
MODEM -DB25-DB25 FEMALE 6.95 
DB9-DB15 ADAPTOR 4.95 

DIVILOPIRS' 
JDR caters to the developer with a full line of 
prototyping and programming products. 
Here are just a few examples, Request 

WORLD 
our catalog for our complete line! 

ENHANCED KEYBOARD 
WITH CAI.CUI.A TOR 
• NUMERIC KEYPAD DOUBLES AS A MULTI-FUNCTION 
BUSINESS CALCULATORWITH MEMORY FUNCTIONS • 101 
KEYS · 12 FUNCTION KEYS · XTIAT & PSl2 COMPATIBLE (PSl2 
REQUIRES ADAPTOR GENDER 5·6 $4.95) 
FC-3001 

ENHANCED KEYBOARDS 
BTC-5339 1 Ot -KEY WITH 12 FUNCTION KEYS ·----------- $69.95 
BTC-5339R COMPACT 101-KEY. 30% SMALLER.. .. $79.95 
MAX-5339 101 -KEY MAXI-SWITCH (286 ONLY)_ --------- $84.95 
K1 03-A AUDIBLE "CLICK" 101-KEY KEYBOARD ____ ------ $84.95 

STANDARD KEYBOARDS 
BTC-5060 84-KEY WITH 10 FUNCTION KEYS ·-------------- $59.95 
MAX-5060 MAXI-SWITCH 84-KEY(286 ONL,_Y) ............. $64.95 

RAM CARD 
FOR HP LASERJET 

ss99s 
• FOR LASERJET SERIES II PRINTERS 
• USER EXPANDABLE TO 1, 2 OR 4MB 
(0K INSTALLED) • USES 256K 150NS OR 
1 MB 120NS DRAMS 
MCT-RAMJET 

RAM CARD FOR LASERJET /IP 529S95 

• ADDS IMS TO•MB RAM (! MB INSTALLED) 
llP-RAM 

JETFONT SUPERSET ·150 FONTS! s 29S95 

2 CARTRIDGES CONTAIN THE 
EQUIVALENT OF 18 SEPARATE HP 
CARTRIDGES WITHOUT DOWN-
LOADING• • FOR HP LASERJET. 
LASERJET +AND LASERJET 11 
• DRIVERS FOR WORDPERFECT. 
WORD-STAR 2000, IBM DISPLAY 
WRITE<. MS WORD. WINDOWS. 
1-2-3 , DBASE II AND MORE ! 

SUPERSET 

JDR-PR1 
JDR-PR2 
JDR-PR2-PK 
JDR-PR10 
JDR-PR10·PK 

PROTOTYPE CARDS 
8-BIT WITH +SV AND GROUND PLANE 
ABOVE WITH 110 DECODING LAYOUT 
PARTS KIT FOR JDR-PR2 ABOVE 
16-BIT WITH 110 DECODING LAYOUT 
PARTS KIT FOR JDR-PR10 ABOVE 

27.95 
29.95 
8.95 

34.95 
15.95 

EPROMS 
MODULAR PROGRAMMING SYSTEM 

PART# SIZE SPEED 
2716-1 2048x8 350ns 
2732A 4096x8 250ns 
2764 8192x8 450ns 
2764-250 8192x8 250ns 
2764-200 8192x8 200ns 
27128 16384x8 250ns 
27128A·200 16384x8 200ns 
27256 32768x8 250ns 
27C256 32768x8 250ns 
27512 65536x8 250ns 
27C1 01-20 131072x8 200ns 

EPROM PROGRAMMER 
• PROGRAMS 27XX AND 27XXX 
EPROMS UP TO 27512 · SPLIT 
OR COMBINE CONTENTS OF 
SEVERAL DIFFERENT SIZED 
EPROMS (VARIOUS FORMATS AND 
VOLTAGES) • READ. WRITE, COPY, 
BLANK CHECK AND VERIFY • HEX 
AND INTEL HEX FORMATS SOFTWARE 

MOD-EPROM 

Vpp PINS PRICE 
25V 24 3_95 
21V 24 3.95 

12.5V 28 3.49 
t 2.5V 28 3.69 
12.sv 28 4.25 
12.5V 28 4.25 
12.5V 28 5.95 
12.5V 28 4.95 
12.5V 28 5.95 
12.5V 28 7.95 
12.5V 32 16.95 

s1299s 

DATARASE II EPROM ERASER s3995 

• SMALL SIZE! • ERASES ALL 
SIZE EPROMS UP TO 4 AT A 
TIME-- MOST IN 3 MINUTES 
•WALL PLUG POWER SUPPLY 
DATARASE II 
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EACH MODULE IN THIS SYSTEM USES A COMMON HOST ADAPTOR CARD, SO YOU CAN USE JUST ONE 
SLOT TO PROGRAM EPROMS, PROMS, PALS & MORE! 

• UNIVERSAL INTERFACE FOR ALL 
THE PROGRAMMING MODULES! 
• SELECTABLE ADDRESSES 
PREVENTS CONFLICTS ' 
• MOLDED CABLE ' 
MOD-MAC '-'"' 

UNIVERSAL s4999s 
MODULE 
• PROGRAMS EPROMS, EEPROMS, PALS. Bl-POLAR PROMS, 
8748 & 8751 SERIES DEVICES; 16V8 AND 20V8 GALS 
(GENER-IC ARRAY LOGIC) FROM LATTICE, 
NS, SGS • TESTS TTL, CMOS. _.-_ 
DYNAMIC & STATIC RAMS ,-:;:..-· 
· LOAD DISK, SAVE DISK, 
EDIT, BLANK CHECK, \ 
PROGRAM. AUTO. READ 
MASTER, VERIFY AND - -
COMPARE • TEXTOOL _ __.. 
SOCKET FOR -3" TO 
.s· WIDE C'S (8-40 PINS) 

MOD-MUP 
MOD-MUP-EA 4-UNIT ADAPTOR -·. -------· -· $99.95 

EPROM MODULE 
• PROGRAMS 24-32 PIN EPROMS. CMOS EPROMS & EEPROMS 
FROM 16K TO 1024K • HEX TO OBJ CONVERTER • AUTO. 
BLANK CHEC PROGRAMNERIFY• VPP 5. 12.5, 12.75. 13, 21 & 
25 VOLTS · NORMAL. INTELLIGENT, INTERACTIVE & QUICK 
PULSE PROGRAMMING ALGORITHMS 
MOD-MEP 
MOD-MEP-4 4-EPROM PROGRAMMER ___ ------------·-·-S169.95 
MOD-MEP-8 8-EPROM PROGRAMMER __ ----------· -·-· $259.95 
MOD-MEP-16 16-EPROM PROGRAMMER ____ ___________ $499.95 

PAL MODULE s249ss 
• PROGRAMS MMI, NS, Tl 20 & Tl 24 PIN DEVICES • BLANK 
CHECK. PROGRAM, AUTO. READ MASTER. VERIFTY & SECUR­
ITY FUSE BLOW 
MOD-MPL 

OTHER MODULES 
MOD-MMP MICROPROCESSOR PROGRAMMER ____ _ $179.95 
MOD-MIC DIGITAL IC & MEMORY TESTER ------- ----- $259.95 
MOD-MBP Bl-POLAR PROM PROGRAMMER ........ ___ _ $499.95 

PAL DEVELOPMENT SOFTWARE s9995 
ENTRY-LEVEL PAL DEVELOPMENTFROM CUPL. FULL SUP­
PORT FOR 16L8, 16R4, 16R6, 16R8, 20L8. 20R4. 20R8 AND 20X8. 
MOD-MPL-SOFT 

Circle 6 on Reader Service Card (DEALERS: 7) 



MICRO POLIS 
HIGH SPEED 
HARD DRIVES 

KITS INCLUDE: 
FAST FLOPPY/HARD 
CONTROLLER. CABLES. 
INSTALLATION GUIDE & 
NOVELL NETWARE-286 
SOFTWARE 

SIZE MODEi AVG. I INTER 
SPEED FACE 

157.SMB ~ 355 23MS ESDI 

157.5MB 1375 23MS SCSI 

338.1MB 1558 18MS ESDI 

338.1MB 1578 18MS SCSI 

676.8MB 1568 16MS ESDI 

676.8MB 1588 16MS SCSI 

$9995 

DRIVE 
PRICE 

$949 

$999 

$1619 

$1619 

$2499 

$2499 

• 80 TRACKS • 135 TPI • ULTRA HIGH DENSITY 
• READ/WRITE 720K DISKS. TOO 

KIT 
PRICE 
$1049 

$1099 

$1799 

$1799 

• INCLUDES ALL NECESSARY MOUNTING HARDWARE 

FDD-1 .44X BLACK FACEPLATE 
FDD-1 .44A BEIGE FACEPLATE 

FDD-1.44SOFT SOFTWARE DRIVER .................. $19.95 

MF355A 3-1 12" MITSUBISHI 1.44MB. BEIGE ............... $129.95 
MF355X 3- 112' MITSUBISHI 1.44MB. BLACK ............... $129.95 
FDD-360 5·1 14" DOUBLE-SIDED DD 360K ...................... $69.95 
FD-558 5-1 /4' TEAC DOUBLE-SIDED DD 360K ........... $99.95 

FDD-1 .2 5· 114" DOUBLE·SIDED HD 1.2M ........................ $95.95 
FD·55G 5·114" TEAC DOUBLE-SIDED HD 1.2M ............ $129.95 

HARD DISKS 
21..4MB $199 65.SMB $389 

DRIVE KITS 
21..4MB $249 

32.7MB $219 80.2MB $569 32.7MB $279 

42.BMB $339 

I MODEL 
DRIV~ XT ATF/ 

SIZE ONLY KIT KIT 

&}>Seagate 
21.4MB ST-225 65MS 5.114- $199 $249 $309 
32.7MB ALL ST·238 65MS 5-1/4" $219 S279 $379 -
42.8MB ST-251-1 28MS 5-114' $339 $389 $449 
43.1MB SCSI ST-251N 40MS 5-1/4" $419 
65.5MB RLL ST-277·1 28MS 5-1 /4" $389 $449 $549 
80.2MB ST-4096 28MS 5·1 /4" $569 $679 
84.9MB SCSI ST-296N 28MS 5·1 /4" $499 
122.7MB ALL ST-4144R 28MS 5- 114" $699 $759 $859 

21.4MB I ST-125 40MS 3- 1/2" $259 $299 $373 
32. 1MB ALL ST·138R 40MS 3-112" S289 $339 $429 

~-
..... -1"" ... MODULAR CIRCUIT TECHNOLOGY INTERFACE CARDS 
DRIVE CONTROLLERS 

1..44MB 
FLOPPY 
$4995 
• XT OR AT COMPATIBLE • SUPPORTS 2 FLOPPY DRIVES 
(360K. 720K. 1.2MB & 1.44MB) • USER SELECTABLE AS A 
PRIMARY OR SECONDARY (3RD OR 4TH) FLOPPY DRIVE 
MCT-FDC·HD 

HIGH DENSITY 4-FLOPPY CARD $59.95 
• INTERFACES UP TO 4 FLOPPY DRIVES • CABLES FOR 4 
INTERNAL DRIVES • BIOS SUPPORTS ANY COMBINATION 
OF DRIVES (360K/720K/1.2MB/1.'4MB) 

MCT-FDC-HD4 

FLOPPY DISK $29.95 
• INTERFACES UP TO 4 FLOPPY DRIVES TO IBM PC OR 
COMPATIBLE • DS/DD AND DSIOD COMPATIBLE 
MCT·FDC 

HARD DISK $79.95 
• SUPPORTS 16 DRIVE SIZES INCLUDING 10. 20. 30 AND 
40M8• CAN DIVIDE 1 LARGE DRIVE INTO 2 LOGICAL DRIVES 
MCT-HDC 

MCT-RLL RLL CARD SUPPORTS 2 RLL DRIVES ...... $89.95 

286/ 386 FLOPPY/ HARD $149.95 
• FLOPPY/HARD DISK CONTROL IN AN AT DESIGN •FOR UP 
TO 2 FLOPPIES (360K/720K/1.2MB/1 .44MB) & 2 HARD DRIVES 

MULTIFUNCTION 1/0 CARDS 
MULTI 1/0 CARD $59.95 
• SERIAL PORT • CLOCK/CALENDAR WITH BATTERY 
• PARALLEL PORT IS ADDRESSABLE AS LPT\ OR LPT2 
MCT-10 

MULTI 1/0 FLOPPY $79.95 
• SUPPORTS UP TO 2 360K FLOPPIES 
• SERIAL. PARALLEL. GAME PORT AND CLOCK/CALENDAR 
MCT-MIO 

MONOGRAPH/CS MULTI 1/0 $119. 75 
• CONTROL 2 FLOPPIES • SERIAL. PARALLEL. GAME PORT. 
CLOCK/CALENDAR • RUNS COLOR GRAPHICS SOFTWARE 
ON YOUR BLACK AND WHITE MON ITOR 
MCT-MGMIO 

286/386 MULTI 1/0 CARD $59.95 
· SERIAL. PARALLEL AND GAME PORTS· USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 
MCT-AIO 

DISPLAY CARDS 
16-BIT VGA $199.95 
• 640 X 480 IN 16 COLORS • 256K VIDEO RAM EXPAND·ABLE 
TO 512K • 64 LEVELS OF GRAY SCALE 
MCT-VGA-16 
MCT-VGA·8 B·BIT VERSION ................................. $169.95 

MONO GRAPHICS $49.95 
MCT·AFH XT AND AT·COMPATIBLE • HERCULES COMPATIBLE 

~ ~rooi~ 286/ 386 1:1 INTERLEAVE $169.95 ~g~~~~~~~~c~l;Pst.'::.o~~~ ~~~~; ~·g~F~~~ER~~~LU · 
~ L\~t.n1~i lH;~ · CONTROLS 2 HARD & 2 FLOPPY DRIVES (360K/720K/1.2MBI PARALLEL PRINTER PORT AS LPT1 OR 2 

~9~0~/?so~~o~~oo~·p~~ F~~~~~. ASY~~!!.9 • • ~ • . 4.~.~.!l:.)i.iiFC·~·N·C·U·R·R·E·NT·L·Y·U·S·E·H·A·RD·&·F·LO·P·P·Y·D·R·IV·E·S-... ~M·C·T···M·G·P••••••111••••111~·· 
~~,;'~~Y:i~~1~~0.u~~1~N~:5:~;B:~~2~.R:E~~~2~EcoM· MEMORY CARDS ()r;iffi'r HIGH TECH 
~~T~~~~ DATACOMPRESSIONALLOWS 19.2KBAUD 576K RAM CARD $49.95 SPOTLIGHT 

• USER SELECTABLE CONFIGURATION TO 576K • USES 64K 

$14995 ~NgT:~~~RAMS (0K INSTALLED) BENCHMARK FIGURES EXTERNAL 2400 BAUD 
• 2400/1 2001300 BPS • REQUIRES SERIAL PORT & CABLE 
PR0-24E 286/ 386 EXPANDED MEMORY $129.95 
PR0·241 2400 BAUD INTERNAL MODEM 112 CARD ... .. $99.95 ~i~~~RE~;~~~t~~~ :~M2~~~il~~1~:MD~~~~~FTWARE 

,; ~ MODULAR CIRCUIT TECHNOLOGY 
4800/2400 BPS $14995 FAX MODEM 
• 4800 BAUD GROUP Ill FAX TRANSMISSION ONLY • 2400 
BPS DATA MODEM • MENU DRIVEN PROF AX SOFTWARE 
·SENDS DOS TEXT. PCX & TIFF FILES TO FAX TRANS. 
MCT-FAXM 

MCT-241 INTERNAL2400 BAUD DATA MODEM ........... $89.95 
MCT-121 INTERNAL 1200 BAUD DATA MODEM ........... $69.95 

VIVA 2400 BAUD $139
95 

STATE-OF-ART DESIGN ,llliQ PERFORM­
ANCE • 2400/1200/300 BAUD OPERATION 
• FULLY HAYES AT COMMAND SET COM· 
PATIBLE • EXTENDED S·REG ISTER PRO· 
GRAMMING • 8 INTERNATIONAL ICON 
STAUSLIGHTS • BUILT·INSPEAKER • 
2ND PHONE JACK FOR VOICE • AUTO 
WAIT FOR DIAL TONE & AUTO REDIAL · 
• STANDARD RS-232C INTERFACE 
• "GRANITE LOOK" SASE 
VIVA-24E 

Circle 6 on Reader Service Card (DEALERS: 7) 

MCT-AEMS 

MCT-EMS XT COMPATIBLE EMS CARD 

FAX SWITCHER 
CONNECT ONE PHONE LINE TO YOUR 
PHONE. FAX. MODEM AND ANSWERING 
MACHINE --THIS DEVICE ROUTES THE 
CALLS! •OPERATES ON SINGLE OR 
MUL Tl-LINE SYSTEMS • AUX. PORT 
FOR MODEM. CORDLESS PHONE. 
ALARM, POS TERMINAL, ETC. 
FAXM-SWITCH 

• 100% HARDWARE COMPATIBLE WITH 
NOVELL NE-1000 ETHERNET CARD 
• FOR THICK OR THIN ETHERNET 
• 15-PIN ETHERNET CONNECTOR 
• BNC CONNECTOR FOR THIN ETHERNET 
DFINET-300 B·BIT VERSION 
DFINET-400 16-BIT VERSION $239.95 

For some ttme now, JOR and nearly all the computer 
industry hove listed Norton SI and Londmortc benchmortc 
figures in their advertising. One of the first things I look at 
when comparing computers is their benchmortc ratings. 

As relative measures of speed between various sys­
tems, these ratings will generally tell you which Is the 
fastest. but con mislead and hide lntormotion II the buy­
er doesn't pay close attention to the complete system. 

The roting numbers only indicate the amount of work 
that the processor is able to do In a period of time. Be­
cause the program that tests for speed is very small. tt Is 
unable to evaluate the system's response in many real 
world situations. 

Just as you would select speakers roted compatible 
wtth your stereo omplifler, matching a computer sys­
tem's components to each other and to the job to be 
performed is the key. 

So compare speed roting. and took for these features: 
Memory Type: 1 MB RAM is more cost-effective than 

256K RAM 
Interleaving: Interleaved memory runs foster wtth 

fewer watt states 
Memory Cache: Bigger Is better. but more expensive 
Cache Design: 4-woy set associative is better than 

2-woy, which is better than direct 
mopped 

Derick Moore, Director of Engineering 
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THE FATHER OF 
COMPUTER GRAPHICS 

Today's graphics systems owe their existence to 
an innovative graduate school project called Sketchpad 

Don Bissell 

B 
ack in 1960, interactive computer graphics 
would have seemed like an improbable idea. In 
that year, computer operators typically posi­
tioned stacks of prepunched cards onto com­
puters like the Whirlwind at MIT . The Whirl-

wind weighed 250 tons, powered 12 ,500 vacuum tubes, and 
filled a two-story house. But in 1960, all the elements needed 
for CAD to become a reality were in place. 

The first element sprang from the development of the com­
puter itself, which came in part from events surrounding World 
War II. In 1944, the U.S. government financed the construction 
of MIT 's Whirlwind computer for national defense purposes . 

The Whirlwind introduced the first prerequisite for CAD-a 
CRT capable of displaying graphics . 

In 1949, the Russian explosion of an atomic bomb stimulated 
the U.S. to fund Project SAGE (for Semi-Automatic Ground 
Environment). In time , the SAGE computer linked all North 
American radar sites . Its operators used a hand-held photocell , 
or " light gun"-the precursor to the light pen-to assign inter­
cept aircraft targets (Soviet bombers) represented symbolically 
on the CRT. The second piece of the CAD puzzle was in place. 

The Sputnik launch of 1957 generated further interest and 
financial support for computer research . Researchers at MIT 's 
Lincoln Laboratories developed the TX-0 and later the TX-2 

Ivan Sutherland, shown with his archetypical graphics system, 
Sketchpad, is considered the father of interactive graphics. 
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computer, which had twice the memory of any computer of its 
day. Equipped with numerous switches, knobs , a keyboard, a 
point-plotting display, and a light pen, the TX-2 had from the 
first been designed to facilitate human-machine interaction. 
This was the third and final element essential to the develop­
ment of CAD. 

The atmosphere of academic freedom at MIT allowed some 
nontraditional research to take place: Graduate students began 
playing Space War-the first computer game-on the giant TX-
2 computer. The game impressed at least one of the students 
with the immense possibilities presented by real-time interac­
tion with the computer. That student was Ivan Sutherland, who 
used the TX-2 to bring together all the elements necessary for 
CAD in his doctoral thesis, " Sketchpad: A Man-Machine 
Graphical Communication System. " 

The cornerstone of Sutherland's thesis was a film that 
showed him using Sketchpad on the TX-2 computer to sketch a 
bolt. A light pen provided the coordinates corresponding to the 
drawing commands entered on the keyboard. Sketchpad al­
lowed Sutherland to recall previously drawn display primitives 
(e .g., circles and polygons) to the screen. He was then able to 
rotate , scale, copy, and erase these primitives. The light pen let 
him edit existing drawing entities. Smaller versions of master 
drawings were described as "instances" of the parent drawing. 
Drawings created by Sketchpad could be stored on magnetic 
tape. Many of the computer's switches were assigned func­
tions, such as move and draw. In short, Ivan Sutherland's 
Sketchpad was a complete and working CAD software package. 

The " Robot Draftsman," as Sketchpad was later called, il­
lustrated the potential of computer graphics and inspired al­
most all who viewed it . The idea that people no longer had to 
become expert programmers to use the computer effectively 
was novel and exciting. Now users could produce graphics in 
real time and observe instantaneous results . Numerous scien­
tists chose interactive computer graphics as a career field as a 
result of viewing Sketchpad. 

An immediate effect of Sketchpad's influence was heavy in­
vestment in computer graphics R&D by both military and com­
mercial organizations. Today 's CAD system has benefited 
from the innovation of numerous contributors . IBM , for exam­
ple, provided credibility to the infant CAD industry with the 
announcement of the IBM 2250, which added the concept of 
vector CAD to computer graphics. In 1966, Lockheed-Georgia 
used computer graphics to create a numerically controlled ma­
chined part. Then came the Alto , an innovative stand-alone 
system developed at the Xerox Palo Alto Research Center in 
California, inspired in part by Sketchpad. (Many now say that 
the Alto provided the most significant advancement in com­
puter graphics .) In 1970, Ivan Sutherland developed view clip­
ping and perspective projection to further enhance CAD. 

Sketchpad was not one isolated discovery; it was an entire 
methodology. Many brilliant scientists and engineers have con­
tributed to advances in computer architecture, 110 devices , and 
display technology , and these contributions are still ongoing. 
But in bringing together the pieces for the archetypical CAD 
system, Dr. Ivan Sutherland set the stage for the $1.6 billion 
CAD industry of today. For this remarkable achievement, he is 
rightfully known as the "Father of Computer Graphics." • 

Donald Bissell is a CAD designer at the Portsmouth Naval Ship­
yard in Portsmouth, New Hampshire. He is also a CAD consul­
tant and is currently working on a book on the origins of CAD. 
He can be reached on BIX c!o "editors. " 

Your questions and comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 

BBS Sysops 

e Are you looking for ways to improve your 
board? Something that will set you apart 
from other boards in your area? 

• Are your subscribers interested in Micro­
computers? Listen to this! 

Announcing the Bulletin Board EXchange 

The Bulletin Board Exchange allows you to become 
a publisher of MicroBYTES Daily, an on-line news 
service from BYTE. Bulletin Board Exchange/ 
MicroBYTES is a custom package of news and features 
designed especially for local BBSes, and is available 
only to sysops. 

Every Monday through Friday you get articles about 
developments in microcomputing, telecommunications 
and selected new product announcements. Get the 
latest news about MS DOS machines , Macintoshs, Unix 
workstations, Arnigas, Atari STs, peripherals and soft­
ware. All the stories are reported, written, and edited by 
the staff of BYTE Magazine, BYTEweek and BIX, and 
our world-wide network of reporters and editors. 

Not only do you get a great resource for your 
subscribers, but you also get access to BIX which will 
cut your cost of exchanging information and conducting 
BBS network business. 

All this is just $49 a quarter. 

Your one-year subscription to the Bulletin Board 
Exchange (billed quarterly) may be cancelled any time 
without further charge; just notify us. If you prefer, you 
may subscribe for three months only, at just $69. 

If you call BIX direct, you pay no hourly telecom­
munications charge. If you call using Tymnet, the rates 
are only $3/hour on evenings and weekends and $6/ 
hour on weekdays. You may also purchase unlimited 
off-peak Tymnet for just $20 a month. 

Subscribe today. 

EllX 
One Phoenix Mill Lane 

Peterborough, NH 03458 
800-227-2983 

In NH 603-924-7681 

JUNE 1990 • BYTE 381 



PRINT QUEUE 
Hugh Kenner 

In Darkest Self-Similarity 
A spate of new books-and a couple of classics-point out 

that fractals are everywhere, even in publishing 

U nder fractal , the second edition (1989) of the Oxford 
English Dictionary now offers an elegant definition: 
" A mathematically conceived curve such that any 

small part of it, enlarged, has the same statistical character as 
the original. " Good . The OED having spoken, fractal is offi­
cially part of the language. 

Strictly speaking, the word is an import from French, the 
language Benoit Mandelbrot was using when he made it up . He 
recalls making it from the Latin fractus , broken. To see the 
connection with brokenness, reflect that a circle can't be a frac­
tal , because if you enlarge a small enough part of it , you might 
as well be looking at a straight line . But enlarge a portion of a 
jagged rock, and , lo, a rocky mountain . 

In Paris , Mandelbrot ' s Les Objets Fractals (1975) has just 
reached its third (1989) edition , with an engaging 50-page 
" Survol " (Overview) appended (Flammarion, 99 francs) . In 
New York , the second edition 
of his gloriously illustrated 
The Fractal Geometry of Na­
ture (1982, W. H. Freeman, 
$39 . 95) is due out in October 
of this year. Next came H. 0 . 
Peitgen and P . H. Richter ' s 
1988 The Beauty of Fractals: 
Images of Complex Dynami­
cal Systems (Springer-Verlag, 
$39) , including a sketchy do­
it-yourself appendix for pro­
grammers . 

Michael Barnsley' s Frac­
tals Everywhere (1988 , Aca­
demic Press , $39 .95) is essen­
tially a college-level text ; The 
Science of Fractal Images 
(1989 , Springer-Verlag, 
$39 .95) , which is edited by 
Peitgen with Dietmar Saupe, 
has eight contributors, includ­
ing Mandelbrot (twice) , and 
algorithms aplenty. 

Now add Clifford Pick­
over ' s Computers , Pattern, 
Chaos and Beauty (1990, St . 
Martin ' s , $29 .95) and two 
books by Roger Stevens for 
IBM PC users : Fractal Pro­
gramming in C (1989) and 
Fractal Programming in 
Turbo Pascal (1990) (M&T 
Books, each $29 .95 , or $10 
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more with a source code disk included) . The chronology does 
limn a pattern. 

Fifteen years ago , Les Objets Fractals argued for the unity 
and pertinence of the brand-new fractal concept. But its discov­
eries have never been free from computer dependence , and 
people who saw fractal images wanted to make such images. 
Until the mid-l 980s, that meant access to a mainframe. We for­
get how recent hardware leaps have been. An early mono­
chrome image showing a detail of a Mandelbrot set (The Beauty 
of Fractals , page 152) is pathetic even for monochrome. 

Even at IBM 's Yorktown Center, Mandelbrot himself had no 
access to color before about 1980. IBM PC graphics were ini­
tially miserable; I still use my old bit-mapping Zenith Z-100 for 
this kind of work, though it ' s confined to just eight colors , in­
cluding black. But EGA and VGA boards have recently been 
opening the PC gates. Hence the most recent books. 

·.:·· . . 
~i, 

\.::·/> 

Computer dependence? 
Partly because fractal con­
cepts are most accessible to 
the eye, which means graph­
ics ; more important , because 
many of them depend on itera­
tive equations , which mean 
work. Start with inputs that 
may say where a point is on 
the screen ; crunch numbers 
till a result emerges; feed that 
result back into the equation; 
repeat until the result either 
settles down or gives signs 
that it 's never going to . As­
sign the result a color. Turn 
the point on. 

That can mean 100 or 1000 
iterations ; so for pencil and 
paper , one point could take 
all day. And we ' re thinking 
of 100,000 points or more . If 
the equation isn 't too nasty, a 
mere 5-MHz computer can 
chew them at perhaps 200 
points per second . 

" You can ' t prove anything 
with a computer!" cried an 
objector. " True ," said Man­
delbrot , " But playing with a 
computer is a source of con­
jectures , often unexpected 
ones. " Programs, anyone? 

Although the Amiga's 
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graphics capability would seem to make it an ideal fractal ma­
chine, nothing really elaborate seems to be available yet. My 
contacts suggest starting with MANDELVROM20. ZOO , 
available on BIX in "amiga. user/ listings. " Lacking the hard­
ware, I can't report firsthand. 

If you have a PC and a subscription to BIX, your quickest 
recourse is to download from "graphic .disp/listings" a little 
wonder called FRAINT.EXE. Then run it, being sure to have 
plenty of disk space available, since what it does is unpack some 
400,000 bytes of files . These include a document file and a pro­
gram called FRACTINT.EXE. (If you copy the lively 46-page 
document file to your printer, be advised of my one complaint: 
no page breaks. Use DOS 's PRINT with the /P:60 switch.) 

Normal 
straight lines to normal 

jagged contours: That is 
one short way to say 

where fractals take us. 
And to star maps and 

diamond maps 
and a PC screen. 

FRACTINT is the two years' work of a merry crew loosely 
coordinated by Bert Tyler (who is also on BIX) . At the heart of 
FRACTINT is inspired reliance on quick integer rather than 
slow floating-point calculation. It works on a whole menu full 
of graphics systems . (Even chunky images on a four-color CGA 
are interesting.) The current version-11 .0 as I write-includes 
Mandelbrot sets, Julia sets , Lorenz attractors , Newton itera­
tions, Sierpinsky gaskets-in short, most of the fractal buzz­
words , even Pickover's popcorn. And it ' s public domain . The 
16-odd authors spell out a contribution policy : " Don't want 
money. Got money. Want admiration." 

(Make "admiration" ironic , the way I think they mean it , 
and you've got something Mandelbrot would applaud. He dis­
tinguishes science done for the sake of doing it from science 
done for the status it can bring . Those lads are doing it for the 
sake of doing it.) 

They get my admiration. The speed with which FRACTINT 
displays , say , the basic Mandelbrot set is incredible. As anyone 
who 's played with it knows , that set can cost aeons of time in its 
huge central black hole, reiterating hundreds of times , only to 
discover that a point needn't be turned on after all. One of the 
FRACTINT crew (Mark Peterson) spotted a black-hole " peri­
odicity loop " in The Beauty of Fractals, moreover, on pages 
58-60, where the math is heavy. A detector for that loop proved 
cheap and fast ; the program now skims across blackness like 
Katarina Witt across ice. 

Or, if you've a C or Turbo Pascal (version 4 or higher) com­
piler, you can use the DOS disks that can be obtained with the 
Roger Stevens books . (Don't even think of entering all that 

code by hand.) The disks contain source code only, and getting 
that to run may need a little tinkering. The Pascal version de­
pends on a fractal unit you compile separately, and my version 
5.5 compiler balked until I'd inserted { $N+} to say I wasn 't ex­
pecting a numeric coprocessor chip. That's odd, since Stevens 
defers until as late as page 442 a mild afterthought to the effect 
that you might find such a chip helpful. 

The overlap between Stevens's books and FRACTINT is 
considerable but not total ; if Stevens lacks popcorn and trigo­
nometric Mandelbrot , FRACTINT lacks Hilbert curves and 
assorted landscapes-trade-offs like that. 

As for what it all means , ifl could choose just two books , I'd 
say Mandelbrot's The Fractal Geometry of Nature (after all , 
the present-at-the-creation text) and The Science of Fractal 
Images, diverse and explicit. The Mandelbrot book, it's been 
asserted , is not for everybody. True. But it ' s broken into typo­
graphical chunks , many of which are for anyone literate . 
Whenever the deeper math glazes your eyes , skip along . You ' II 
come to a paragraph like this: 

" And the distribution of raw diamonds in the Earth ' s crust 
resembles the distribution of stars and galaxies in the sky. Con­
sider a large world map on which each diamond mine or dia­
mond rich site ... is represented by a pin. When examined from 
far away these pins ' density is extraordinarily uneven. A few 
are isolated here and there, but most concentrate in a few 
blessed (or accursed) areas . However , the Earth 's surface in 
these areas is not uniformly paved with diamonds. When exam­
ined more closely , any of these areas turns out itself to be 
mostly blank, with scattered subareas of much greater diamond 
concentration. The process continues over several orders of 
magnitude." 

Now recall what I quoted from the OED earlier: "any small 
part of it, enlarged, has the same statistical character as the 
original. " Here ' s one more astonishing instance. The earth­
wide distribution of raw diamonds is fractal. So is the cosmos­
wide distribution of galaxies . Since what diamonds have to do 
with galaxies-for that matter , with coastline lengths or River 
Nile discharges , to mention two other examples-is not evident , 
it seems we may be glimpsing a deep law . 

And in The Science of Fractal Images , here's Michael Barns­
ley , released from textbook constraints, eschewing our long ob­
session with straight lines . He quotes Sir Kenneth Clark on 
landscape painting : "The leaves , flowers and tendrils of 
Rheims and Southwell, which , in the later twelfth century , 
break through the frozen crust of monastic fear , have the clarity 
of newly created things ." 

So have Barnsley' s Iterated Function Systems images , which 
use fractal self-similarity to store images in a fragment of the 
bit space we'd otherwise expect. (The trade-off is the time that 
reconstruction takes .) The cover picture on his Fractals Every­
where-a color photo of a girl under a hat-was stored in what 
he calls "under 160 maps ," using self-similarities like the two 
sides of a face . But release from Euclid ' s straight lines is his 
generic theme. Such lines dominated , so Barnsley reminds us , 
both Rome's roads and Leibniz's calculus . 

Normal straight lines to normal jagged contours: That is one 
short way to say where fractals take us . And to star maps and 
diamond maps and a PC screen. • 

Hugh Kenner is a professor of English at Johns Hopkins Univer­
sity. His reviews have appeared in publications like the New 
York Times and Harper' s. His recent books include A Sinking 
Island and Mazes. He can be contacted on BIX as "hkenner." 

Your questions and comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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Compared to this 
humble insect, 
a cruise missile is 
downright stupid 

T 
oday , multiprocessor micro­
computers handle hundreds of 
tasks at virtually the same time. 
Desktop workstations perform 

operations that are more complex than 
those performed by room-size main­
frame computers five years ago-and 
they do it faster . We are using Al systems 
in real applications without expenditures 
of millions of dollars. It seems that we 
are entering the age of truly intelligent 
systems. 

But consider the bee wolf. This seem­
ingly insignificant creature is a bee­
hunting fly that tunnels its single-occu­
pancy home in beach sand. Even though 
hundreds of bee wolves have their tun­
nels in the same area of a beach, each bee 
wolf will return to its own home and no 
other. 

A biologist covered the opening of one 
bee wolfs tunnel with sand to see what 
the insect would do when it returned and 
found no tunnel. Without hesitation, the 
bee wolf went to the location of its entry 
and began digging. 

The biologist noted that each time the 
bee wolfleft for a hunt, it would fly a pat­
tern above its home before departing . 
The creature appeared to be memorizing 
landmarks. The biologist tested his 
theory (not to mention the bee wolfs pa-

Stop Bit is an open forum for informed 
opinion on topics related to personal com­
puting. The opinions expressed are those of 
the author and not necessarily those of 
BYTE or its staff Your contributions and 
comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane, Peterbor­
ough, NH 03458. 
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THE FLIGHT 
OF THE BEE WOLF 
tience with biologists) by sketching the 
layout of pinecones around the entrance 
while the unsuspecting subject was at 
home. Soon the bee wolf emerged from 
the tunnel and flew its pattern before 
heading out in search of prey. Once the 
bee wolf had departed , the researcher 
moved the array of pinecones over about 
a half-meter. 

When the bee wolf returned , it at­
tempted to find its private cave at the cen­
ter of the relocated pinecones . It dug in 
the sand for a second or two but found no 
tunnel. 

Unlike members of our species , the 
bee wolf did not call its lawyer, psychia­
trist, or parish priest. Instead, it realized 
that something was amiss and flew a 
higher pattern over the territory. From 
this new perspective, it was able to dis­
card the erroneous references to pine­
cones and promptly located the true en­
trance . 

The first computer analogy to this rec­
ognition and guidance problem is in a 
military application . The self-navigating 
cruise missile uses a system called ter­
rain-contour matching (TERCOM) . In­
side the cruise missile ' s guidance com­
puter is a set of computer-encoded maps 
of checkpoints along the programmed 
flight plan. At these checkpoints , the 
TERCOM computer compares readings 
of a radar altimeter with a contour map 
stored in its memory. If the computer 
finds no match between the expected 
data and the real data, it searches for a 
match with the map of the surrounding 
area . Once the match is found , the com­
puter adjusts the course of the missile to 
account for the error. 

To fool the cruise missile, you just 
move the target, leaving behind a dummy 
target. Because the cruise missile de­
stroys itself in the process of destroying 
its target, it never can discover that it has 
made a mistake. 

Even though the flight-control com­
puter in the missile weighs less than 100 
pounds, it has the equivalent of millions 

of transistors . Producing each of these 
computers costs a good part of a million 
dollars . In contrast , the bee wolfs brain , 
which is no bigger than the head of a pin , 
must carry on far more complex opera­
tions than just finding its host ' s way 
home. It must provide control to an aero­
dynamically instable machine , its body. 
The bee wolf also can walk, dig , locate 
and outmaneuver its prey, and find a 
mate (a task that would be disastrous for a 
cruise missile) . Compared to the bee 
wolf, the cruise missile is downright 
stupid. 

Many people falsely place computers 
in a scale of intelligence well beyond that 
of the human mind . But even a person 
with severe learning disabilities per­
forms far more complex mental opera­
tions in a far shorter time than the largest 
and fastest computer . What size com­
puter and program could control a walk­
ing robot that could rise from a chair, put 
on a coat, go outside, walk around the 
building on rolling terrain , establish the 
location of the entrance from visual in­
formation, and reenter the building-all 
this , while maintaining respiration , 
blood flow , and the input from millions 
of sensors for pressure , temperature , 
light , sound, and chemical analyses and 
production? Now consider the scope of 
the human brain. How much data is rep­
resented by all the memories in just one 
human being? What complex relation­
ship exists between memories to create 
knowledge? 

From this perspective of information 
processing , you must admit that com­
puters are merely sophisticated adding 
machines. Even when this year ' s high­
performance machines outperform last 
year ' s model by an order of magnitude , 
they are still not noticeably closer to the 
performance of the humble bee wolfs 
brain , let alone the performance of the 
human mind. • 

Ben Smith is a BYTE technical editor. He 
can be reached on BIX as "bensmith. " 
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If you haven't seen LabVIEW® 2, 
ask someone who has ... 

Lab VIEW 2 front panel user interface 

"Perhaps the new version of National Instruments' 
Lab\!/ EW wi!! emerge as a de f acto standard." 

- John .YI . Fluke. Jr .. Chai1111an. 
John Fluke Manufacturing Co .. Inc. 

"Lab VIEW 2 is the leader of data acquisition 
soft>vare. probably the most powe1ful product f or 
data acquisition, analysis , and control on any 
microcomputer." 

- John Ri zzo. Technical Editor. 
MacUser Magazine 

"Th e flexibility of Lab VIEW 2 has prompted me to 
use it as the cornerstone of my future business." 

Steve Conquergood. Chief Des ign Engineer. 
CXT Lim ited 

"Lab VIEW has been the most valuable computer­
based tool I have encountered in the past JO years. 
I estimate the LabVIEW programming effort at two 
man-months, as opposed to the two man-years 
requested f or our advanced workstation." 

- Gary W. Johnson. Electronics Engineer. 
Lawrence Livermore ational Laboratory 

"We did it! LabVIEW 2 is everything we visuali:ed when we 
set out over six years ago to create the next generation 
instrumentation sof tware technology. Ourfree LabVIEW 2 
upgrade program is our way of thanking the thousands of 
pioneering users who helped make this re1•olution possible." 

- James Truchard . Ph.D .. Pres ident. 
I\ ational Instruments 

Lab VIEW 2 block diagram program 

"Compared to the already exce!!ent release 1.2 . 
Lab VIEW 2 is improved in virtua!!y every way. 
Compared to 'traditional' software. it's almost 
shocking. Worth the wait ? You could say I've been 
waiting nearly a decade. since personal computers 
first came out.for something to bring it a!! together 
the way LabVIEW does." 

- Scott Jordan. Product Line Manager. 
Ne\\'POrt Corporati on 

"With LabVIEW's modular system. I can 1•isualize my 
test systems as a hierarchy of individual, 
interchangeable components , resulting in shorter 
de1·elopment time. increased fun ctionality, and 
greater execution efficiency." 

- .Ylichae l Porter. Test S ystem ~ Engi nee r. 
CODEX Corporation 

"! give LabVIEW high marks f or its conceptual ease 
and its ability to adapt. Using LabVIEW. I have 
developed a sophisticated process control system f or 
our disti!!ation laboratories that is comprehensive yet 
can be easily configured. " 

- Glenn Graham. Research and De\·elopment 
Engineer. L'nion Carbide Corpora ti on 

Y,NATIONAL 

, ~~~=~!!: 
Austin. TX 78730-5039 
(5 12) 794-0 100 
(800) 433-3488 (U.S. and Canada) 
Fax (5 12) 794-84 11 

Ni hon Nationa l Instruments K.K. (Japan) (3 ) 788-1 92 1 • National Instruments of Fra nce ( I ) 4865 3370 
ational Instruments of Ita ly (2) 4830- 1892 • Nationa l Instruments United Kingdom (06) 355-23-545 
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Tandy® 
Business 
Systems 

Team up 
for success. 

The question is productivity. 

How can you keep expanding 

your business, coordinate your 

employees and still keep 

costs down? 

By working together. Powerful 

Tandy 386™ -based business 

computers make ideal file 

servers for proven 3Com and 

Novell workgroups. Everyone in 

your office can access the same 

software . Cut costs by using 

shared peripherals. 

With E-mail , you can send 

memos without shuffling papers, 

and put an end to telephone tag. 

And we're on your team, too. 

Radio Shack provides the best 

support services available in 

the industry. 

Put together a winning game 

plan. Team up with Tandy 

business systems. 

Tandy Computers: Because 

there is no better value. sM 

ltad1e /haell 
COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 

386/TM licensed from lnrel Corp. 
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