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P240 PoWERSERVER 
SMP 
• Dual lntei-120MHz Pentium~ processors 
• 512K write-badt cache, Flash BIOS 
• Slots: 5 EISA, 2 PCI, 1 EISAIPCI 
• PCI 32-blt Fist SCSl·2 controller 
• 4X SCSl·2 CD ROM drive. 3.5" floppy 
• PCI 64-blt graphics accelerator (2MB) 
• Full•slze tower with fO drive bays 
• Microsoft Mouse. 101·key keyboard 
• Microsoft Windows NT Workstation CD 

A • 32MB RAM • 2GB 5CSl·2 hard drive 
• 15"Mlaon 15F<iX. 1024NI, .28mn) 

$6,999 (Business lease S229/month) 
B • 64MB RAM • 4GB SCSI hard drive 

• 17"Mlaon 17fGK. 1280NI, .26mm 

$8,999 (Business Lease S294/month) 

P90 PoWERSERVER 
SMP 
• Intel 90MHz Pentium processor 
• Dual Pentium SMP ZIF sockets 
• 512K write-back cache. Flash BIOS 
• Slots: 5 EISA, 2 PCI, 1 EISA/PCI 
• PCI 32·bit Fast SCSl·2 controller 
• 4X SCSl·2 CD ROM drive, 3.s· floppy 
• PCI 64·bit graphics accelerator (2MB) 
• Full·slze tower with 10 drive bays 
•Microsoft Mouse, 101·key keyboard 
• MS DOS & Windows for Workgroups 

A • 16MB RAM •"1GB SCSl·2 hard drive 
• 14"Micron 14FG. 1024NI, .28mm 

S3,699 (Business lease S126/month) 
B • 32MB RAM • 2GB SCSl·2 hard drive 

• 1S"Miaon 15FGx, 1280NI, .28mm 

54,999 (Business lease S170/month) 

P75 PoWERSTATioN 
• Intel 75MHz Pentium processor 
• 256K write-back cache, Flash BIOS 
• 4X EIDE CD·ROM drive, 3.5" floppy 
• SoundBlaster 16 stereo sound & speakers 
• PCI 64·bit graphics accelerator (2MB) 
• Tool-Free minl·tower or desktop 
•Microsoft Mouse, 101-key keyboard 
• MS-DOS & Windows for Workgroups 

A • BMB RAM • S40MB EIDE hard drive 
• 1S"Miaon 15F<ix, 1280NI, .2Bmm 
• MS Worlcs Multimedia CD 

51,999 (Business lease 571/month} 

PIOOPoWERSTATION 
PLus 
• Intel 1 OOMHz Pentium processor 
• 256K write-back cache, Flash BIOS 
• PCI 32·bit Fast SCSl·2 controller 
• 4X EIDE CD·ROM drive, 3.5" floppy 
• SoundBlaster 16 stereo sound & speakers 
• PCI 64-bit graphics accelerator (2MB) 
• Tool-Free mini-tower or desktop 
•Microsoft Mouse, 101 ·key keyboard 
• MS·DOS & Windows for Workgroups 
• MS Office Pro 4.3 & MS Bookshelf CDs 

A • 16MB RAM• 1GB SCSl·2 hard drive 
• 1S"Micron 1SFGx, 1280NI, .28mm 

53, 199 (Business Lease $109/month) 

4100PO MAGNUM 
• Intel 1 OOMHz·DX4 processor 
• 256K wrlte·back cache, Flash BIOS 
• 2X EIDE CD·ROM drive, 3.5" floppy 
• SoundBlaster 16 stereo sound & speakers 
• PCI 64·bit graphics accelerator (1 MB) 
• Tool·Free mini·tower or desktop 
•Microsoft Mouse, 101·key keyboard 
• MS·DOS & Windows for Workgroups 

With 66MHz·DX2 Proces.sor. .........subtract SIOO 
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8 • 16MB RAM • 8SOMB EIDE hard drive 
• 15' Mlcron 1SFGx, 12BONI, .28mm 
• MS Office Pro 43 &Bookshelf CDs 

52,499 (Business Lease S89/month) 
( • 321.!B RAM• 1.2GB EIDE hard drive 

• 17'Miaon 17FGx, 12BONI, .26mm 
• MS OffKe Pro 43 &Boohhelf CDs 

S31 499 (Business lease Sl 19/month) 

With Pentium 90MHz Processor............ add SIOO 

With Pentium IOOMHz Processor. ......... add 5200 

With Pentium 120MHz Processor.......... add 5700 


B • 32MB RAM • 2GB SCSl·2 hard drive 
• 17'Miaon 17FGx, 1280NI, .26mm 

54,299 (Business Lease S146/month) 
( • 64MB RAM • 4GB SCSl·2 hard drive 

• 17' Miaon 17F<ix. 1280NI, .26mm 

56,299 (Business lease S206/month) 
0 ' • 1l8MB RAM• 9GB SCSl·2 hard drive 

• 21"Miaon 21FGx, 1600NI, .28mm 

S121299 (Business lease S395/month) 
'!J9ion Onot milobleU.tl..i:top 

With Pentium 120MHz Processor. ......... add SSOO 


A • BMB RAM • S40MB EIDE hard drive 
• 14'Miaon 14FG, 1024NI, .28mm 
• MS Works Multimedia CD 

511 699 (Business Lease 561/month) 
8 • 16MB RAM • BSOMB EIDE hard drive 

• 1S' Miaon 1SF<ix, 1280NI, .28mm 
• MS Office Pro 43 &Bookshelf CDs 

S21 299 (Business lease SB2/month) 

Oc1 0:.er 
t !)S.I 
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THE P75 HOME MPC 

Your Best Value in Pentium Power 


I 
SoundBlaster 16, including Koss speakers and a lightning-quick

Wind~ws applications have revolu~ionizcd the way you do . 
14.4 Fax/Modem. And when you buy a Micron Rome MPC.-business and even the way you hve. From presentation 

you'll also receive Bob, Microsoft's new user-friendly home inter­
packages and word processing to financial management 
face . Microsoft Bob includes eight essential applications--includ ­and spreadsheets, increased computing speed and processing power 

January 1995 ing a calendar, letter writer, cht'Ckbook, and more--that are linkedhave become basic necessities. But 
HOME MPC together to make everyday computing tasks easy. With BobCR::::: /\TI V ::::: - when it comes to ad ion-packed • • • • 1111 1111bea111bl~ 

C nC" TI v7"7 A Iii 5 • IN C: · games and dynamic multi-media around, you' ll really get things done! Plus you' ll receive fully­
w111/1i11atio11 of frigll 

loaded Microsoft software packages, Im ui t's Quicken De/me 
Edi1io11 CD and trial subscriptions for Qm1p11SmY. America 011Li11e 

CDs , you need more than just horsepower. Micron's new 11elfon11a11ce 11111/ 

Pentium-based Home MPC is your answer! And since it 's from fea111rt'.!i fiJr 1/1e price.· 
and Prndigy . .. all in one super Micron deal! Vinual ly redefineMicron, it 's not on ly loaded with power, it's also packed with 

your definition of value. Cut loose with some real excitemelll andSli!lli!.im! features that the other guys add as extras, which usually means more 
money. Only the Micron Home MPC features 8NIB of Micron RAM; a super-fast check out the Micron Home MPC. 

4x EIDE CD-ROM drive; and full exp loding stereo sound with the 

• Inter 75MHz Pentium~ Processor • Microsoft Mouse, 101-key keyboard 
• 256K Write-back cache, Flash BIOS • MS-DOS &Windows for Workgroups CD 
• SMB RAM, 540MB EIDE hard drive • Microsoft Bob CD 
• 4X EIDE CD-ROM drive, 3.5' floppy • Microsoft Scenes 
• SoundBlaster 16 stereo sound &speakers • Microsoft Works Multimedia CD; Microsoft 
• 14.4 Fax/Modem &WinFax Lite Encarta 95 CD; Quicken Deluxe Edition;CD Microsoft ExCLUSIVELY FROM MICRON
• PCI 64-bit graphics accelerator (2MB) Dangerous Creatures CD; Microsoft Gott Multimedia CD; • Next Day Shipping on Selected Systems• 14" Micron14FG,1024Nl,.28mm Trial Subscriptions for CompuServe. America Online & Prodigy. • 30-Day Risk-Free Money Back Guarantee• Tool-Free mini-tower or desktop 

• One-Year Express Parts Replacement
90MHz Processor. , ........................ add $100 
 • Life1imeToll-Free Teclrnical Suppon
100MHz Processor. .... , .................. add $200
$1,999 • On-Site Service or System Replacement120MHz Processor. ....................... add $700
Complete! 

It's Your Call!Micron Computer, Inc., 900 E. Karcher Road, Nampa, ID 83687 • Mon-Fri 7AM-8PM Sat 8AM-SPM (MD 

208-463-3434 • FAX 208-463-3424 •Purchase Order FAX 208-467-5384 


International Phone lntemaiiooal FA>: l •I From Mexico Call 111::::: ffoml'u"1oRicoC.11 ........ ffom Ca11<1daCall 

.,,.. l"llC:RcgTE~208-465-8970 208-465-8993 208-465-8970 ~ 800-708-1756 800-708-1 758 . 

01~~~. hc.Alrw;IU~ Al~¥1:l~ll.t;ec:»~~raa ~tcnroC<tro.ur.rc..carnxt;.,~t;w~ao;:'o' cr.cnnt~ 

rl"fCI"~ "M.nYo.sPlaceU"':IT'heleildo"i:sil!i«'.U~tlW.:ac.i~.lrc. ~!rc.llln.!Oe. NldP«ltU'rllV'Cl~ttaOerl'IOr'kiritheWe!Co-paXM UlCl'tlSd:is 
11r~c«ld ~andW~WrO;rw,UTandlrlc\'t~lc?Jsart1~<i Micro:sotl~AIOOlet~!mdemM:Sa.relrollonarno$dead'l~carpany 
Pric:est1onotncwi~aoot-.ardr\J »<1ay~:·fmert'Ot'r&/M0.~<1emrd~re11.rn~~Qn9foali.hlc:c>lro~c:harget. ~r:rifio~brllndpro.t.x::s 

ll"CltJt91'151ltwnC.Jle~1ho'neritAltte.m5'8CJJl"l!IRl.~r"'1"Unltlllm.4lbe$htlPedne.CJ903!CO'rl:ion~.-.;ShM1!11LN!\OP'1::.eSbased~~base 800-233-7027 

http:ffoml'u"1oRicoC.11
http:Sli!lli!.im




THE MICRON 
IIAfull 20% faster than 
the average 100-MHz 
Pentium system." 
A nd the reason for the Micron 

rlPIOO's amazing ability to far 
outperform the competition? It's 

exclusive dynamic com­
bination of Micron's 

EDO (Extended 
Data Out) 

Memory and 
SyncBursC cache, providing sig­
nificant perfor­
mance gains 
over previous 
memory designs. 
Once again, another major break­
through in computing perfor­
mance innovation from Micron, 
the technology leader. 

• lnter'100MHz Pentium"' processor 
• 256K Micron Sync8ul5t Cache 
• 4X EIDE CD-ROM drive, 3.5" floppy drive 
• SoundBlaster 16 witb stereo speakers 
• PCI 64-bit grap1ics accelerator (2MB) 

• "Tool-free" desktop or mini-tower t
• Microsotte Mouse, 101-key keyboard 
" MS-Dos• &Windows' for Workgroups 

A • 8MB Micron EDO RAM, 540MB EIDE hard drive 
• 15" Micron 15FGX. 12BONl, 1Bmm 
• Microsoft Wolks Multimedia CD 

2,499 \BWnOSSlaW~ ,~ 
B • 16MB Micron EDO RAM, BSOMB EIDE hard drive 

• 15" Micron 15FGx. 12BONI, 18mm 
• Microsoft Office Pro 4.3 CD &MS Bookshelf CD 
52,999 (Busiwsslttlel107/moolh) 

C • 32MB Micron EDO RAM, 1.2GB EIDE hard drive 
• 17" Micron 17FGx, 12BONI, .26mm 
• Microsoft Office Pro 43 CD &MS Bookshelf CD 
53,999 ~ls!t SlllmdJ 

4/IJ'I •a ; -... "11ta a I ~. 
Circle 131 on Inquiry Card. 

"...nothing short ofthe 
most capable PC we've 
ever seen. " 
PC Magazine Labs 
tested the leading 
100-MHz Pentium 

desktop 
systems and came up 
'vith an "unprece­
dented Winstone 95 

Millennia." The numbers clearly 
tell the Micron story. 

l"llC:RS2h!. 
800-233-7027 
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Your Next 

BY ANDY REINHARDT 
PCs are becoming 
as powerful a 
mainframes. and 
mainframes are being 
made from PC pans. 
But the mainframe of 

I=~~ 11

I\ll A Y 1995 VO l ..20~ CL5 

News&Views 
P C D A T A ll ASE 

Desktop Databases Pack More 
Power... .... . .. .. .. . .. ... ... .. . . . ... . 22 
PC database vendors arc tou ting their 
products' ability to scale from the 
desktop to the en terpri se. But vendors· 
defi niti ons of scu labili ty vu ry widely. 

12 0 - M H Z P ENTI U M P CS 

Pentium Dream Systems Arrive.. .. 23 
An early look at two of the first 120-M Hz 
Pe111 ium machines reveals more than 
just a fast proce ·sor inside the box. 

V I RT A L R EALI T Y 

VR Can Improve Your Health .. . . .. 26 
Virtual reality is fundamentally altering 
and improving the way medical care is 
taught and deli vered. 

POW E R M AC 

RISC Invades the School 
and Home . ... ........ ... ... . . .. . . . .. 30 
Apple' s Power Mac 5200 beefs up the 
LC line for the school and home with a 
new PowerPC processor. 

D ES KTO P P CS 

Compaq Reduces Cost 
of Ownership .. . .... .. . .... . .. .. . .. . . 30 
Compaq Computer is mak ing it easier 
fo r LAN management software vendors 
wi th its new line or Deskpro PCs. 

I NTE R N A T I ON 1\ L 

N - '.V PRO D U TS 


'l.~~WW~•JJ BYTE editors scoured the 
eBIT show fo r the best in 

I NTE RN E T 

Companies Cut Phone Bills .. . . . . . . 36 
Companies arc sta rting to use the 
Internet as a pscudoprivatc backbone 
to carry ftLx a n<l voice 1ra flic. 

I MAGE A CQU I S I T I ON TR E NDS 

OCR Fuels Slow Paper Burn .. ..... 40 
OCR is getting easier. and who knows. 
maybe the elusive paperless office will 
one day become reality. Naaaaah . 

NEW PR O D rs 

What's New . .. . .. .. . .. . .. ...... . . .. 202 
The PageCard Wireless lcssaging 
System keeps you up-lo-date anywhere: 
PaperPort 2.0 fo r Windows converts 
documents into edi tublc tex t: and more. 

4 B Y T E MAY 1995 

Reviews 

Mainframe 48 0 

the future PAGE 121 

won' t be a 
gigantic 
PC; it will be 
software and a 
network. 

Features 
T E XT R E TR 1 E V A L 

Solutions Focus: The British 

Library's Catalog Is On:Line 62 

BY DICK POU 'TAIN The British Library 

computeri zes it.s paper catalogs. 


PAGE 125 
~ PRODUCTS 

~ 1995 Readers' Choice Awards 75 
~BYTE readers anoint the best hardware and 

~ software on the market today. 


P ANORAM I C V I D EO 

See You Around 85 
BY TOM R. HALFHILL A look at how the panoramic-video technology 

used by Apple's QuickTime YR and Microsoft 's Surround Video can 

open up a wraparound. photo-quality. vin uul -rcality world right on 


your computer screen. 

PAGE 131 
L--------------- ­

State of the Art 

D IGITA L V I D EO 

Beyond Hollywood 
BY ALAN JO 1-1 


It' s gett ing easier lo bring 

digital video to your 

desktop. 95 


BYTE's Video Compression Scorecard 107 
Workshop 97 BY JOHN BRYAN 

BY TANFORD DIEHL Compression's more erticient 
BYTE so.: ts up a digita l video than ever if you pick the 

stud io to test the viabil ity of right codec. Our scorecards 

corpora te video production on compare compression quality 

the PC desktop. Us ing Windows and speed of seven leading 

tools fo r digital and analog choices. 

video production, we address the 
major issues of developing 
and deploying video content. 



SUBNOTEBOOKS 

Incredible Expanding Keyboard 
BY ALANJOCH 
IBM 's revolutionaryThinkPad 701C fits a 

119 

full-size keyboaid and a 10.4-inch LCD screen into· 
a subnotebook. You must see it 10 believe it. 

NETWORK MANAGEMENT 

The Benefits of Recentralization 
BY ETHAN WILANSKY 

121 

There's a move to consolidate network management 
tools . Microsoft.fields a powerful entry in Systems 
Management Server, which rounds up and controls 
network resources from mu ltiple vendors. 

COMPUTER TELEPHONY 

Small-Scale Telephony 125 
BY TO.M YAGER 
Multifunction telephony cards can cost-effectively 
make your small business sound big. We test six. 

PD.AS 

Apple's Improved MessagePad 
BYTOM THOMPSON 

131 

With bug fixes, more memory, and third-pany 
support, Apple's newMessagepad 120 strengthens 
its position in ihe PDA marathon. 

APPLICATIONS DEVELOPMENT 

Good News from Delphi 133 
BY RAYMOND GA COTE 
With its quick object-oriented Pascal compiler, 
extensible development environment, and integrated 
database access, Borland' s Delphi is a powerful base 
for prototyping and developing appl.ications. 

QUANTITATIVE ANALYSIS 

Mathematica Meets Warp 137 
BY DOUG TAMASANIS 
It' s no surprise that the new OS/2 version of 
Mathematica runs faster than the Windows 
version on IDM's '32-b1t OS. 

DOCUMENT MANAGEM NT 

Software Roundup: 

Document Image Managers 143 

BY DAVID SEACHRIST 
NSTL surveyed eight document image manageri; 
for converting papeF documents into electronic 
form and found promising programs with much 
room for improvement. 

PRCNTERS 

Lab Report: 

29 Printers That Mean Business 154 

Acquire speed and 
pizzazz with a 
printer from this 
month 's Lab 
Repon. We test 
color ink-jets. 6­
to 10-ppm laser 
printers, 11- !O 30­
ppm lasers for 
networks, and a few select color lasers. 

11· to 30-PPM Laser Printers-156 

Honorable Mentions-158 

6- to 10-PPM Laser Printers- 160 

Color Ink-Jet Printers-162 

Color Laser Printers-164 

Video Connections 113 
BY JEFFR EY FRITZ 

Isochronous Ethernet and 
ATM race 10 bring video !O 

your desktop. 

Core Technologies 

C PUS 

ColdFire: 

A Hot Architecture .. .........173 

BY JOE C!RCELLO A new architec­

ture for 68000 
processing means 
low cost and high 
power for embed­
ded applications. 

OPERATING SYSTE MS 

NetWare 4.1 Forges 
Ahead .... .. ................... 175 
BY BARRY NANCE Can NetWare 
4. 1 stand up to strong competit ion 
from NT Server 3.5 and LAN 
Server 4.0? 

PROGRAMM I NG 

Adding Apple Events to Your 
Mac Application: Part 1 ... . . .171 
BY TOM THOMPSON How Lo make 
your application a good neighbor to 
other applications-and thus of 
value 10 your customer. 

Virtual LANs Get Real.. . .... .181 
BY SALVATORE SALAMONE 
Vinual LANs meet rapidly 
changing business environment 
need . 

Bulk R ate 

US Postage 
PAID 

McGr:tw·Hill 

Third clas mail cnclo ed. edition 
codes: WIG. WIH. \VII . WU, 
W3G, W3H. W31. W3J 

Opinions 

Poumelle: Prizes and 
Surprises .... ..... .. . ... ... ... .187 
BY JERRY POURNELLE A visit to 
Microsoft fi nds Jerry coming away 
favo rably impressed. 

Books and CD-ROMs: 
Risky Business and 
Private E-Mail.. ................43 
BY RUSSELL KAY, RICH FRIEDMAN, 
AND TOM THOMPSON An on-line 
forum in book form , sec ure com­
munications, a CD-ROM to help 
you travel in Europe cheaply. and a 
major work on Mac programming. 

Commentary: 

So, Where's the IT Payoff? .. 260 

BY JESSICA KEYES Flawed 
technology and advice can 
eriously affect the bouom line. 

Editorial ... .... .. .. ... .... ..... .12 
BY RAPHAEL NEEDLEMAN 

Blasts from the Past.. .... 41 ~~"' 
Highlights from two decades 
of covering the PC revolut ion. 

Letters ..... .. .... ... ... ......... 17 

This month 's letters discus 
computers in education, Internet 
aui tudes. and SGML, as well as 
clarify results in our Lab Report 
on tape drives. 

Reader Survey............~...... .194 


READER SERVICE 
Editorial Index by Company 258 
Alphabetical Index 10 Adven.iscrs 254 
Index 10 Advenisers by 
Product Category 2S6 
Inqui ry Reply Cards: ll2A,256A 

BUYER'S GUIDE 211 

Mail Order 
Hardware/Software Showcase 
Buyer's Man 

PROGRAM LISTINGS 
From BIX: Join "Ii Lings/frombytc95" 
and select the appropriate subaren (i.e .. 
"may95"). 
Fromthe UUNET:ftp 10 ftp .uu .nct, log 
on as ";rn onymous." and enter your user 
ID as your pnssword. Type 
"cd/published/by1e" and type ''DIR.'' 
Files appear in subdirectories by month. 
From the BYTE BBS at 1200-9600 bps: 
Dial (603) 924-9820 and follow the 
instructions at the prompt. 

BYTE ! ISSN 0360·5280) Is published monthly by 
McGraw-HI. Inc. U.S. stEsctt:>er rate S29.95 per year. 
In CMada and Mexico. $34..95peryear. EuropoMsur­
taco mrul subscriptions S60. airmail $85. Non-Euro­
pean sUJscriplions, S60 surlaoo mail orS85 nilmaU.Alt 
foreign subscrip!lons are payablo in U.S. foods tlu.t can 
be drawn on a U.S. bank. Single copies $3.95 In tho 
U.S .. S4 .95 In Cenada. Executive. Editorial, Circula­
tion. and~ Officos: One Phoenix Mil LMo. f'o. 
tartlO<ough. NH 03458. Second-doss pooUJgO pihd DI 
Pe1ort>orough. NH, and additional malling offices. 
Poslago prud at w..,;pog, Manl!oba. ca.>Oda Post tn­
tomotlonaJ P\bicalions Mai ?-.aSalos Agl­
No. 246492. Reg;slsrnd tor GST as McGmw·Hlll, Inc.. 
GST 1123075673. Pm:ed in Ille UMod Slates ol Amor­
lca. Po•tmaster: Send address changes and tutf,._ 
mant qutl$llons to BYTE Subscriptions, P.O. Box 552. 
H;ghtstown. NJ 06520. 
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>-1>etience the ultimate in multi­

media . .. theViewSonic 15GA and 
17GA PerfedSound™multimedia 
monitors. Be prepared for a blast of 
sight and sound tl1at engulfs you witl1 

riCh, lifelike tones directed towards YOU. Plu , 
since you don'tneed separate speakers,you U 
save valuable desk space. 

The explosion from ViewSonic's mutimedia 
monitors will revolutionize ilie indu try ... 
especially business, entertainment and tele­
conferencing applications. With the latest 
dome speaker technology and microhole 
speaker grills integrated into ilie monitor bezel 
you' ll hear full high fidelity tereo sound.We 
thought of everything - even a built-in 
microphone, headphone jack and e>.1emal 
microphone port. And, when ilie phone rings, 
you can mute thesound with tl1e touch of a 
button. 

In addition to the terrific sound, tl1ese new 15" 
and 17" CRTs (14.0" and 16.0'' diagonal view­
able areas respectively) both fearure aSuper 
Contrast screen 0.27mmdot pitch, resolutions 
up to 1,280 x 1,024 and an ultra high refresh 
rate of 86Hz at l 024 x768. You'll be proud of 
the beautiful, brillian~ photo-quality screen 
images. Our OnView"' controls allow you to 
make image and audio adjustments right on 
the screen. Plus these monitors are Plug & 
Play+* forWindO\w'95. which automatically 
provide tl1e utmost in screen image capabili­
ties. 

ln keeping with today's concerns for radiation 
safety and the environment, iliese monitors 
not only exceedMPR!I and EPA Ener:gy Star 
requirements, but have also • . 
adopted ilie most tringent ·HD , 
Swedish TCO standards for . 1992 

reduction of heat emi ions " " 
and exposure to electromagnetic fields. 

ViewSonic multimedia monitors ... 
a sound investment 

l c~~tif1c l - •. ~ K9.ll~~--

Viewsonic® 

Seer-The Differencel'M 
~ffeiir 

Tel: (800) 888-8583 Ext. #244 or (909) 869· 9 6 
fa.'f: (ml 869-7958 
Call PaxSonic at (909) 869-7318 (fax-on-demand) 
Request Doc. 143 (15GA) , 150 (17GA) 
Applelink:VJB\VSQ, IC Compuserw: 33 4, 51 
'P.ap>l1UZ00;;""'1t•il>lo~Olll[ 
.\llpul&w"""""lo:rna.i>are:nrdOR,..d~.,,."'l"<U....~ 
~subj."10dung.e'11110UllllAl<t. 

Circle 120 on Inquiry Card (RESELLERS: 121). 
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Contents by PlaHorm 


This page presents the aniclcs in 
this issue according to computing 
platform. 

DOS/WINDOWS 

Desktop Databases Pack More 

Power .... .. .... .. ... .. ..... . .. . 22 

Herc' s an update on the state of scalabi l­

ity in PC database development. 

Pentium Dream Systems 

Arrive.... .... . ...... ... .... . .... 23 

We take an early look at two of the fi rst 
120-M Hz Pentium systems: Micron's 

Pl 20 Millennia and Gateway 2000· 
P5- 120. 

Code Talk: Toolbars to Go .... 3 6 

Rick Grchan tries out a Windows 

deve lopment system for bui lding tool· 
bars. 

OCR Fuels Slow Paper Bum .. 4 0 
Building the bridge between the paper 
world and the electronic world is gelling 

easier and less expensive thanks to im· 

provemcnts in OCR soft ware. 

The British Library's Catalog 

Is On-Line.. ... ...... ...... ... .. 6 2 

Herc' s how the British Library convened 
il5 ma'5ive paper catalogs into an on­

line. easily searchable resource . 

See You Around . .. .. .... ...... 8 5 

We compare Apple's QuickTime YR 

panoramic-video authoring tools with 
Microsoft' s Surround Video and explore 

the world of panoramic-video 
technology. 

BYTE'S Video Workshop .... .. 9 7 

We set up our own desktop video pro· 
duction suite and create nn in· l10use 

mult imedia product to uncover the re ­

quirements. problems. and issues or 
de ktop video production. 

Incredible Expanding 

Keyboard . ..... .......... .. ... 119 

IBM' s revolutionary Think Pad 701C 

lits a full -size keyboard and n 10.4-inch 
LCD screen into a subnotebook. You 
must see it to believe it. 

The Benefits of 

Recentralization.. .... ....... .121 

Microsoft puts a powerful Windows 
front end on disparate network manage­
ment tools with Systems Management 
Server. 

Small-Scale Telephony .... .. 125 

With the right software. a multifunction 
telephony eard can give your small 

bus iness a bi g-league sound. Herc are 
six . 

BYTE MAY t 995 

Good News from Delphi.. ... . 133 

Borland"s new Delphi development en­

vironment takes on both low-end Mi· 

crosoft Visua l Busic and high-end 4GL 

products. Delphi combines an object· 

oriented Pasca l compiler. an exten ible 

vi ual-design environment. and strong 

database-acces tools. 

Software Roundup: Document 

Image Managers ... ... .... ... 143 

This month's NSTL software roundup 
linds a mixed bag in the fl edgli ng but 

imponant category of document image 

managers. 

Lab Report: 29 Printers That 

Mean Business . ..... ... .... .. 15 4 

We use our standard sui te of DOS-, 

Windows-. and Mac OS-based printer 

tesl5 to choose winners in four cate· 

gories: color ink-jets. 6- to I0-ppm 

lasers. 11 · to 30-pm lasers. and color 
laser printers. 

OS/2 

Mathematica Meets Warp... 137 

OS/2 users don "t have to depend on 

Win32 e mul:it ion to run Mathematica 

anymore. You' ll still want the included 

Windows- based front e nd. however. 

Poumelle: Prizes and 

Surprises ... .... ... .... .. .... .187 

Jerry shares his experiences using OS/2 

Warp. 

MACINTOSH 

RISC Invades the School 

and Home.. .... .. .. ..... ...... .30 

Apple expands its LC line of systems for 
the education and home markets with a 

new PowerPC model. 

See You Around .. .... .. ..... .. 85 

A new technology. panoramic video. 

brings photo-quality vi nual rea lity to 
your computer screen . We look at 

Apples QuickTimc YR and Micro o ft" s 
Surround Video. 

Apple's Improved 

MessagePad .. ..... ... ..... ...131 

With bug foe s. more memory. and 

third-pany software and peripherals. 
Apple s new Mc sngePad 120 strength· 
ens its position in specialty and venical 

markets. 

Lab Report: 29 Printers That 

Mean Business ... ... .. .......15 4 

We review 29 printers that are excellent 
for bu iness use nnd pick the winners 

based on our Muc. DOS. and Windows 
test suite. 

ColdFire: A Hot 

Architecture ................. .173 

A small core size, plenty of processing 

power. and a high-density instruction· 

set architecture make ColdFire a very 

efficient design. 

Adding Apple Events to Your 

Mac Application: Part 1 ... .. 17 7 

Herc's pan I in a two-pan series by 

Tom Thompson on how to make your 
application communicate with other 

Mac applications. 

UNIX 


Your Next Mainframe ... .. .. .. 48 

As PCs and Unix systems become 

more sophisticated. the traditional three· 

tier model-<lesktop PCs. a mainframe 

ut the center. and a middle layer or 
Unix-based application and database 
servcrs--could fold into two layers. or 

even one. 

NEnVORKS 

Compaq Reduces Cost of 
Ownership ... .. ... . ..... .. ... .. 3 0 
Compaq implemented AP!s in the 

ROM of it new Dcskpros so that man· 


agcmcnt applications can easily manage 

and troubleshoot the new PCs. 


Your Next Mainframe .. ....... 48 

Clustered servers and new OSes arc 
replacing many functi ons previously 

handled by mainframe . Thi downsiz· 

ing means your next mainframe wi ll 

most likely be oft ware and a network. 

Video Connections ..... .... .. 113 

Muhimedia over the network is coming 

your way. The question is. what route 

wi ll it take to your dcsktop--i sochro· 
nous Ethernet or ATM ? 

The Benefits of 

Recentralization .... ....... ... 121 

Microsoft 's Systems Management 

Server ccntr•lizes and controls multiplc­
vcndor networks. 

NetWare 4.1 Forges 

Ahead . .... ..... ... .... .... .. .. 175 


ct Ware 4.1 face strong competition 
from T Serve r 3.5 and LA Server 
4.0. 

Virtual LANs Get Real.. .. .. . . 181 

Herc's a look at some of the diffe rent 

nppronches to creating vinual LANs. 
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RECORDABLE CD! 

The Pinnacle RCD-1000 is 3 Drives in 1 


1. Recordable CD System 

2. Double-speed CD-ROM Player 

3. Tape Backup Replacement 

The RCD-1 OOO™ is virtually 3 drives in l - making it the 
ultimate storage device for only $1995. 

With the flexibility of Pinnacle's RCD- LOOO, the applications 
are endless. As a CD Recorder, the RCD- I 000 allows you to 
master your Gwn CD that can be easily transported across 
town - or to the end of the world. As a double-speed 
co..ROM player, it can read virtually thousands of educa­

tional, muJtirnedia or audi·o CDs. 
And, with Pinnacle 's own Backup 
Software Utility, you can now 
replace your tape drive with a 
system that provides a more 
reliable soluti0n and fast ran­

, __ , 
!•!'•...,.. 

RCD Backup Utility dorn access to your data for only 
$29 per disc, or 4 cents per megabyte. Each disc holds 650 
MB of data, audio and video storage. 

The RCD-1000 is perfect for creating and mastering your own 
multimedia titles, interactive games, or even mixing your 
own audio CD of your favorite tunes. You can backup account­
ing records, business plans, charts and graphs, or confidential 
information on CDs for decades - safe and secure. 

The RCD- l 000 system is simply the best way to store, 
archive, distribute and create information. Best of alJ, it's 
now affordable - it's recordable! 

Pinnacle Micro. The Optical Storage Leader. 
All Trademarks and Registered Trademarks of Their Re;~h'e OWners. 

TO REACH THE PINNACLE CALL: 800-553-7070 

Tel: 714-789-3000 Fax: 714-789-315.0 
Clrcle 99 on Inquiry Card (RESELLERS: 100). 
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Runyour486 faster with the 



The OverDrive• processor 

is a single-chip CPU upgrade 


that maximizes the pe1forma11ce 

ofmost lntel486" 


processor-based PCs. 


0 
g !:! : ~--

iCOMI ind~tf 


for lml'i /n.sjd~ 

- ~ 

and Oi•erDril"t!• 
pnx:e.u·ors. 

OverDrive processors boosr 
CPU peiformance as much as 
263%, making your software 

11111 much faster. 

The family of /111e /DX2;· 


/111e/DX4':and newly released 

Pentium<> OverDrive processorstt 


gives you several affordable 


upgrade oprionsfor your 

i486'• CPU-based PC-each of 

rhem fully software comparible. 


Contacr your PC reseller/or 

more informarion abo111 Oi:erDrive 


processors, or dial rhe FaxBack ' 

service ar 1-800-525-3019, 


document #9306. Or 

call 1-800-538-3373, exr. 295. 


OverDrive®processor. intel. 




l~nrntml Raphael Needleman 


Let's Put on a Show! 

We send seven 

editors and 10 

portables to 

CeBIT. Hilarity 

ensues. 

Every year, BYTE sends a passel 
of editors to the manunoth CeBIT 
trade show in Hanno ver , Ger­

many. Thi year, we did somethtng new-we inaugu­
rated the Best of CeBTT awards. The reason: Technol­
ogy is global. There' s no reason for us to limit our awards 
to the one we give at Comdex in the U.S. and Computex 
in Taiwan. 

I am deli ghted with the awards we presented. You ' ll 
find a full repon on page 34, but let me state now and for 
the record that some of the new products I saw at CeBJT 
are abso lute ly slllnning. The two that most impressed 
me are the programming environment called Wizdom 
Pro. which won our Best of Show award, and Taylor II, 
an amazing simul ation engine for designing and trou­
bleshooting the flow of physical goods. Neither of these 
products are currently avai lable in the U.S ., which means 
that those of us based here will not see them at the same 
time our European colleagues do. That 's a shame, but 
it 's also a re flection of an important market dynamic: 
The computer indusu·y is strong and growing in the U.S. , 
but it 's growi ng even faster elsewhere. 

It wasn' t easy coordi nating our coverage for this show. 
We had I 0 portable computers and two printers among us, 
but, alas, at the guesthouse where we were all staying, we 
had only one reliable phone line back to the tales. 

Unfortunately, we couldn ' t plug our modems into the 
guesthouse's system, so we had to use the acoustic cou­
pler that l had 1!truw11 intu my briefcase at the last minute. 
We had better luck at the trade show itself, where we 
could plug our mode m directly into the phone system, 
just like back home. 

Having ju ·1 seven edi tors to cover a trade show con­
sisting of 6 178 exhibitors with more than 700,000 atten­
dees wa · a daunting proposition. Thus, in recognition of 
the BYTE ed itori al staff's hard work, I want to point out 
just a few of the people who made our comprehensive 
coverage of thi s show possible: 

First, I' d give a gold medal to Dennis Barker. our chief 
of correspondents. In addition to organizing and coor­
dinating the awards planning before the show, he demon­
strated a real ded ication to the magazine by eschewing 
sleep in the las t cri tical hours before our awards cere­

mony. He wa~ still up w1iting the awards script when I re­
tired Thursday night at 2:00 a.m. And when I came down 
for breakfast at 7:00 a. m. on Friday, he was stiU there, 
pounding away at hi s computer. Dennis clinched thi s 
award, however, by skipping the beer-hall bash after the 
awards ceremony so he could write the pre s release. 

Then there was Dave Andrews, a news editor. Dave is 
a great guy and a gifted reporter, but he has the worst 
travel karma of anybody l ' ve ever met. First, he missed 
his Lufthansa flight to Germany, although he did manage 
to find an alternate route via KLM. When he arrived in 
Hannover, unfortunately, his luggage was nowhere to 
be seen. After two days of wearing the same jeans, Dave 
went out to buy clothes, but the store didn ' t take credit 
cards, and worse, he couldn't find any shirts that fit right. 

Our Frankfurt bureau chief, Rainer Mauth, presented 
half the prizes. He had agreed to do this beforehand and 
did a great job. What he didn ' t tell me, however, was 
that before CeBIT, he had never spoken before a crowd 
of people in English. You'd never know it. Rainer had ex­
cellent presence on the stage, and his comments about the 
winning products were incis ive and articulate. 

CeBIT was a rewarding trip for the BYTE editorial 
brain trust. When J got on the plane to head home, how­
ever, 1di scovered the adventure wasn't quite over. 

On the night back, I had the good fortune to sit in the 
cockpit of the Airbus 340 during takeoff. The Airbus is a 
technological masterpiece- it 's a fly-by-wire airplane, 
which means that all the pilot' s commands are relayed to 
the control surfaces and engines via computers and elec­
tronics, not direct hydraulics, as in older planes. The Air­
bus has three fli ght computers that "vote" on all critical 
commands; if one of the computers gives a different re­
sult, the re maining two override it. 

Before takeoff, I tried to break the ice with the pilot by 
finding some common interests. " I hear this plane is a fly­
ing computer," I said . Bad move. The pilot tensed up . 
He said, " Tam not too interested in computers." He likes 
flying-not running a computer console. Fortunately, he 
proved to have excellent mastery of the Airbus 340; the 
flight was glas -smooth and uneventful. And Dave An­
drews ' luggage even made it back on the same flight.• 

RAPllAEL 1EEDLE.\IAN. EDITOR fN CHIEF 

( raje@bix.com) 
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WmBool<XP 

Choose the pointing device that works best for you: 

TECHN I CAL SPECIFICATIONS 

• SL-ENHANCED INTEL 486 DX4-75MHZ OR 486 DX4­
100MHZ. 

• 5.9 	LBS. DUAL-SCAN COLOR OR 6.1 LBS. OPTIONAL 
ACTIVEMATRIX COLOR 

• DIMENSIONS: 11.3. X 8.5" X 1.7" 

• 4MB, 8MB OR 16MB RAM (EXPANDABLE UP TO 32MB) 

• 3.5 " 1.44MB DISKETTE DRIVE 

• REMOVABLE 260TO 810 HOD 

• VGA DUAL-SCAN COLOR OR OPTIONAt ACTM MATRIX_ 
MONOCHROME UNITS Al50 AVAILABLE 

• 10-CELL NlMH BATTERY & AC PACK 

• SUSPEND/RESUMEFEATURE 

•T'NO lYPE II OR ONE lYPE Ill PCMCIA SLOT 

• INTEGRATED DUAL-BUTTON POINTING STICK, OPTION­
AL DUAL-BUTTON 19MM TRACKBALL OR OPTIONAL 
DUAL-BUTTON TOUCHPAD 

• PARALLEL. SERIAL AND PS/2 PORTS 
• 1MB VIDEO MEMORY W1TH EXTERNAL VGA PORT 

• LCD FUNCTION INDICATOR PANEL 

• 14.4 SEND/RECEM FAXNOICEIDATA MODEM OPTIONAL 

• INTERNAL AUDIO OPTIONAL 

• DOCKING STATION OPTIONAL 

AT ~999, IT'S THE 

ONLY SPEEDING 

TICKET YOU'LL 

ENJOY PAVING. 


$1999 ..... .. ... • Intel 486 DX4-100M Hz 
• 10.3" dual-scan color display 
• 4MBRAM/260MB HD 

54199.... .. ... ..• Intel 486 DX4-1 00Ml-lz 
• Active matrix color display 
• 16MB RAM/BIOMB HD 
• 14.4 FaxModem 
• DOS and Windows 

SS Comp.1rablc savings on all other Winllook Xi's-from 
our base models to notebooks for the power user. For 
current pricing and configura tions, call 1-800468-0366. 

100MHz 

S1999 


I 1
1'1 .., ' 

~(I 

1 1011 :;0 •• 

PC Laplo1 
hbl~Mtf'DU.lit 

...IEWf l![{i \'1,r&jXP 

.......... We useonlyll"'l~llllel 
mi:r~IUSSOI'! Ill ~ Call us today, toll-free

qca:ilyam<Rrsy>lsns. WmBool< 1-800-468-0366 
COMPUTER CORPORATION 	 Monday-Friday, &1m·9pm fST • Saturday, 9am-4pm 
a subsidiary of Micro Elactronlcs. Inc. 	 ~ywrVlSA.~""""'\J\ttC.anl ~Ll:stnU.n!. ~dird: Ql' P.O. with credit .a~t 

US.-only. llJJyu......Jl"""'l~-,..,.hum d.>!<<~ pumw.. 
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TUC$0n 
U of Arizona Bookstore 

Reiters SC:ientlfic and 
Professional Books 
(800)528-9142 

Georgia 
lo3 Alomos 

(602) 62 1-5601 

California 
' 

Berkeley 
ASUC Store 
(510) 642-7294 

Cody's Books, Inc. 
(800) 479-7744 

Cuperrlno 
Computer literacy

Bool<shops 

(408) 973.9955 

Stacey's 
(408) 253-7521 

Irvine 
Irvine Sci-Tech Books 
(8001 229-9514 

Los A119eles 
UCLA Student Store 
(8001456-0019 

1310) 206-4041 
OPAMP Technical Books 
(8001468-4322 
USC Bookstore 
(213) 740-9030 


Palo Alto 

Stacey's 
(415) 326-0681 
Stanford 

Bookstore/Campus 

(800) 533-2670 

Stanford Bookstore/Off·
Campus 
(800) 673-2348 

Posoaena 
Cal Tech Bookstore 
(800) 514-SOOK 

San Diego 
San Diego Technical 

Books 

(800) 346-0071 

UC San Diego Bookstore 
(619) 534-0121 

San rrancisco 
Stacey's 
1800) 926-6511 

AHon:o 
Oxford Bookstore 
(404) 262-3333 

Ntarlella 
Micro Center 
(404) 859-1543 

Illinois 

Naperville 
Books & Bytes 
(708) 416-0102 

Iowa 

Ame' 
Iowa State U Bookstore 
(5151 294-0244 

Maine 

Orono 
U of Maine Bookstore 
(207) 581 -1700 

Por!lond 
U of South Maine 
Bookstore 
(207) 780-4070 

Maryland 

College Pork 
Maryland Baok 
Exchange 
(30 l ) 927-2510 

Massachusetts 

Burlington 
Softpro Books 
(617) 273-2919 

Cambridge 
Harvard Coop 
(617) 499-2000 

Micro Center 
(Opening in June) 

MIT CooJ> at 
Kendall Square 
(617) 499-3200 ext. 3234 

R Books 
(505) 662:?257 

New York 

New York 
Barnes & Noble Main 
Bookstore 
(212) 675-5500 

Computer Book Works 
(212) 385-16!6 
McGraw-Hill Bookstore 
(212) 512-4 100 

Ohio 

Columbus 
Micro Center 
(6141 481-4403 

Ohio State University
Bookstore 
(614) 292-2991 

Ooyron-­
Books & Company 
1513) 298-6540 

Mayfield HeighJs 
Micro Center 
(216) 449-7000 

Sharonville 
Micro Center 
(5 I 3) 782-8500 

Westerville 
Micro Center 
(6141 794-4404 

Oregon 

Portland 
Powells Technical 
Bookstore 
(8001 225-69I 1 

Pennsylvania 

King of Prussia 
Gene's Books 
(6101 265-6210 

Virginia 

B/acbburg 
Virginia Technical Books 
(703) 709-7080 

Fair/ox 
Micro Center 
(703) 204-8400 

Vierma 
Computer Uteracy
BoolCshops 
(703) 734-7771 

Washington 

Bellevue 
Tower Books 
(206) 451-1110 

University Bookstore 
(206) 646-3300 

Seo e 
University Bookstore 
(206) 634-3400 

Canada 

Cal9ary, AJberta 
Calgary Computer Books 
(403) 270-0952 

Edmonton, Alberta 
Edmonton Computer
Books 
(4031 429-1077 

Surrey. BC. 
Surrey Computer Books 
(6041588-7333 

Vancouver. B C 
Granville Books 
(6041 687-2213 

Toronro, Ontario 
Worlds Biggest
Bookstore 
(416) 977-7009 

Montreal. Quebec 
Camelot Info, Ltd. 
15141861-7379 • 

~· 
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lntroducin9 the new Compaq Deskpro 
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Man ag ing compute rs on a 

network requires knowledge, 

~ skill and a bit of intuition. Okay, a lot of 
~~~~~~~~~ 

intuition. Somehow, you have to know what's going 

to happen. Before it actually happens. 

Wouldn't it be great if you had just a little help ? 

A c rysta l ball? A six th sense, perhaps? 

Funny, we were thinking the same thing. Which 

is why we built the new Compaq Deskpro~ A com ­

pute r that ca n actuall y se nd a report of its status 

HAVE COMPUTERS BECOME MORE HUMAN? 

WELL, TH I S ONE CAN TELL You WHO IT Is, 

WHAT IT 'S DOING, AND How IT FEELS . 

directl y to the desk of the ne twork administrator. 

Imagine being warned before a hard drive on 

another floor (or another city) seized up. Or taking 

a complete PC inventor y right from your des k. 

(Certainly not the kind of cooperation you'd expect 

COMPAQ from a machine.) 

We ca ll it Intel ligent Manageability. You ' ll likely 

call it" I'm glad someone final ly thought of that ." 

How do we know? Maybe it had something to do 

with intuition. 



Research proves what you've known 

all along: onl y 20% of the li fe time 

cos t o f your company 's PC s is the 

initi a l cos t'. T he o ther 80% comes 

from all the things you do to manage 

them - like configuring, se rvi c ing, 

upg rading and just keeping track o f 

who's got ,,·hat. Isn't it time someone 

found a way to change that? 

\Asicl Ma na9ement IOI. O ur ne \YCSt 

Compag Dcskpro is the first PC that 's 

as concerned about cutting costs as 

you arc. It all . tarts with the Intelligent 

Manageability we mentioned a page 

LA N management, we built in some 

powerful features that can be tapped 

by the ir new software tool s. 

And the res ult is stunning: Now, 

as net wo rk m anage r, you ca n look 

int o a Dcs kpro PC an ywh e r e on 

the ne twork to take inYe nto r v. Yo u 
J 

can rc tr icYe hardware specifications, 

including make , model and se ri al 

number fo r the PC, hard dri \'C and 

monitor, and revi sion numbers for the 

system board and ROM. You can also 

identi fy system software and d ri vc rs. 

It 's no t onl y good knowledge to 

c riti cal pote nti al problems be fore 

t hey can turn into rea l ones. 

Every time you power up the new 

D skpro , its lntclli Safc'" hard drive 

conducts its own diagnostics. If any of 

its performance parameters has fallen 

below acceptable standards, the use r 

is notified. So instead of responding 

to an emergency, you have ample time 

to take corrccti,·e action- re pl ac ing 

the dri ve at no expe nse unde r the 

Compag Pre -Failure Warranty.'" 

In addition , our Environme ntal 

Fault Prot ction constantly monitors 

COMPUTERS THAT TAKE CARE OF TH EMS ELY 


ago: a Compaq -designed combination 

of hardware and software that gives 

you a new level of control m·er your 

ne tworked PCs. 

Until now, taking stock of your PC 

asse ts has always reguired you to 

phys ica lly vi sit your computers one at 

a time. At CYcry stop, you'd ha,·c to 

exa mine the PC, take serial numbers, 

c hec k software, open it up and take 

a look inside. It 's a process that could 

lite rall y take days . 

The new D skpro changes that. 

Working closely with the leading ~ 

have. It makes the job of maintaining 

and upd ating PCs vastly more simple. 

\Fire prevention. When people dec ide 

to stop working for you, they usuall y 

have the courtesy to give notice . 

Computers, on the other hand, seem 

to e njoy the element of surpri se. 

Aga in , Deskpro w ill be chang ing 

things. Its Inte lligent Manageability 

actu all y alerts 

the user to 

companies in the world of == ·~~~~~~~- ~ ·~~ii 

the inte rnal tempe rature of your 

Dcskpro to make sure it isn't working 

undc1· conditions which might imperil 

yo ur valuable data. 

INer.workin9 is in our blood. Because 

se tting up a personal computer on a 

ne twork has turned into one of the 

most time-consumi ng pas times in 

corporate America, the new Deskpro 

\\'a s built to streamline the process. 

Right out of the box, 

it 's config ured for yo ur 

network, with a 32-bit PCI 

Ethernet NIC or an 113M 

Toke n Ri ng ad ap te r 

• ::WUn l" C .irt nr r Grour 
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already inst al led . The drivers arc 

o ptimized and ind ustry-s tandard 

connectors are in place. And with its 

simple configuration tools, Dcskpro 

helps reduce the complexity of sett ing 

up d sktop network software . 

IUnder the hood. The thing that makes 

our Intelligent Manageability most 

appealing, of cour c, is the fact that 

it 's built into an enormously powerful 

and effi c ient compute r. 

With Deskpro, yo u can choose 

your processor, from a DX2 / 50MHz 

to the most powe rful Pentium . Ami 

of built-in Enhanced Business Audio. 

l.Qpen and accessible. Needs change, 

goals change and people change. The 

good news is, a Dcskpro computer 

can change every bit as quickl y. 

It opens without any specia l tools. 

The system board slides out, making 

it easy to upgrade the processor or 

add ex tra RAM. The PCI expansion 

slots are eas ily accessed. And the 

drive cage swings out to make hard 

dri ve upgrades painless . 

Plus, the Dcskpro system boa rd 

utilizes Flash ROM technology, which 

E S ? TH Is COULD TAKE SOME 


C\·cr y model deli vers the enhanced 

pe rformanc e of Co mpaq 's ne w 

TriFlcx'"/ PCI arc hitec ture. In fact, 

in o ur latest crop o f Dcskpro PCs, 

higher performance is something you 

can lite rally sec and hea r. 

Thanks to PCI loca l bus graphics, 

you get cri sp , rcsponsi\'e g raphics 

even in everyday business applications. 

(Select 586-class Dcskpro model s arc 

a\·a il ablc \\'ith highcr -performan c 

VRAM g raphics.) 

In multimedia models, you get 

the speed of our new QuadSpeed 

CD- ROM and the CD-quality sound 

allows you to make future upgrades 

at the board level simply by running 

a software utility. 

With the task of upg rad ing a PC 

reduced to minutes, you can allocate 

your time to more lucrative pursuits. 

!Fuwre diiridends. And then there arc 

the bcn fits your bu iness will be 

reaping clown the road. 

Since all Dcs kpro model s have 

been desig ned with built -in power 

management features that meet the 

EPA 's stringe nt requirements, they 

ca n actuall y consume less power. 

(The sa,·ings in a month from a 

single Dcskpro probably won't finance 

your re tirement villa, bu t the savings 

from many machines over many years 

should have a nice e ffec t.) 

And when \Vinclows 95 becomes 

available, Dcskpro will make the job 

of manag ing your company 's network 

of PCs even easier. 

Using new management software 

tools prov ided by Compaq and our 

LAN industry partners, you' ll be able 

to effect ively monitor the health of 

all your networked Desk pro PCs ­

including the ones hard at work in 

EXPLANATION. 

your outpost six time zones away­

without having to leave your desk. 

You'll be able to configure your 

Deskpro so that if lntelli Sa fe hard 

drive failure becomes a possibility, it 

will send you a distress call across the 

network . O r automatically safeguard 

its data on a tape bac kup. 

You' ll even be able to have Deskpro 

send remote notification if it shou ld 

detect potential problems with it s 

built -in network inte rface ca rd o r 

internal operating temperature. 

But then, what do you expect from 

a compute r that takes ca re o f itself? 



The or ig inal premise was simple: 

make a powerful , ye t affordabl e, 

computer that doesn't come 

/nuoducing the 11c"' Compaq ProL inco with all t he headaches 

normally a sociated with the word "value." And in 

crea ting the latest Compaq ProLinca ~ we built on 

th at pre mi se -by tak ing the o rig in al apa rt. 

We examined it from top to bo ttom , from the 

inside out , looking for ways to improve it. Looking 

to sec what new tec hno logies we could acid. 

TH E LAT E ST PROL I NEA HA S 

I MPRESS I VE SAVE FEATURE IT 'LL SAVE 

SAVE You TIME , AND SAVE YouR 

In the e ncl , we ca m up with more than a few 

improve me nts. Making ProLinea eve n ha rde r to 

di sting ui sh from mo re e xpensive mac hines. The 

fastes t processors. Easy upgraclability. Simplified 

maintenance. Features that make it easy to li ve with 

on the day you insta ll it, and fo r years to come. 

It all rai ses Prolinea to a completely new b·cl. 

(Of cou rse you' ll still fi nd the price within reach.) 

Ancl that should certain ly put your mind at case. 

AN 

You Mo E y, 

SAN I TY. 

COMPAQ 





Traditionally, the phrase " be tter 

va lue" has always meant someone's 

cut corners to give you a better price. 

At Compaq, however, we like to take 

a different approach . 

The res ult is the new Compaq 

ProLinea: a famil y of computers that 

not only offers affordable prices, it 

pushes technology many steps ahead . 

Twelve, to be exact: 

INumber One. Our first improvement 

is something you'll notice before you 

expansion cards and peripheral s. And 

guess what : Compaq has already 

enhanced thjs standard with our ne''" 

TriFlex / PCI architecture-which is 

built into ever y ProLinea model. 

INumber Three. The PCI architecture 

also boosts the performance of the 

graphics subsystem. o even if you're 

working with genera l productivity 

applications like word processors and 

spreadsheets, you can enjoy a crisp, 

responsive high-resolution display. If 

new QuadSpeed drive (a long with 

Enhanced Business Audio). This g ives 

you faster access to the rich and vast 

refere nces ava il able on CD- ROM 

today, from national <lircc turies to 

archi ves o f business publication s. 

!Number Six. HoweYer large a hard 

dri,·e may be, the re ar c those who 

take it as a personal challenge to fill 

it up. With the new ProLinea PCs , 

however, we're de termined to make 

that as difficult as possible. You ca n 

LIKE MOST PC BUYERS Yo U 'RE 


" B E T T E R 

even buy a ProLinea. You get to 

choose the processor you want ­

from very fast ( 486DX2 I SOM Hz) to 

blindingly fast (Pentium / IOOMH z). 

This way, you don't have to buy more 

performance than you rea lly need. 

And it's designed so that you can 

upgrade whenever you want. 

!Number 1ivo. You may be familiar with 

the new standard bus architec ture 

called PCI. Basically, it improves upon 

the previous technology by expanding 

the data path to 32 bits and radically 

speeding the flow of inform ation to 

VALUE" So WE'VE CLEVERLY

' 

your uses demand more, select 586­

class models arc now available with 

higher-performance VRAM graphics. 

!Number Four. Forgive the acronyms, 

but there's also a PCI local bus IDE 

interface. This not on ly pays off in 

improved disk performance, but it 

supports up to four storage deYices. 

Which means you can eas ily acid 

another hard driYe, tape backup or 

CD-ROM drive "''he n needed . 

!Number Fi ve. As long as we're on the 

subject of CD-ROM, multimedia 

ProLinea models now come with our 

choose a configuration with a di k 

ca pacity of 270MB, 420MB or 

720MB. Any of which should put you 

well ahead of your burgeoning files. 

!Number Se1'en. ProLinea comes wi th 

8MB or 16MB of RAM, depending on 

the model. And you can easil y expand 

it to 136MB or 192MB-cnough to 

take advantage of new 32-bit operating 

systems, run severa l programs at once 

and work with spreadshee ts the size 

of Madi son Square Garden. 

INumber Eight. ProLinea is filled with 

features des igned to make your li fe 



easie r. It 's not only pre- loaded with an 

exte nsive online he lp sys tem and 

automated setup software, it now has 

r edes igned doc umentation to help 

you guickly pinpoint information. It's 

also optimized to run new operating 

systems like Window· 95, which will 

make your future computing easie r 

sti ll . Every model supports the Plug ­

and- Play standard that will bring a 

new simplicity to the process of 

adding expansion cards. (If yo u add 

!Number Ten. The new ProLinea PCs 

have bee n des igned so you can get 

in sid e without any special tools. 

The system boa rd slides out to 

accept extra memory or a processor 

upgrade. The hard drive cage swings 

out so you can swap disks without 

r eaching into inaccess ible, finge r­

brui sing areas. And when yo u snap 

in a new Compaq hard drive , you 

won't have to configure any enigmatic 

jumpers. When you connec t the 

COMPAQ 

become necessary, installing them will 

be no more difficult than running a 

software utility and clicking a few 

buttons on the screen. 

!Number Tivelve. And what about the 

environment? Using a Prolinea won't 

by itse lf repair the ozone layer, but it 's 

certainly a step in the right direction. 

For the sake of the atmosphere -and 

everyone who breathes it-our PC 

manufacturing process is completely 

CFC-free. And e\·e r y model is now 

PROBABLY S I C K OF HEARING 


DISGUISED I T 

a new network inte rface card, for 

example, ProLinea w ill sense the 

change and automatically reconfigure 

its software to support it.) 

!Number Nine. You dec ide exactly how 

expandable you ·want your Pro Linea 

to be. You can select a desktop model 

with three expansion slots and three 

expansion bays or a model with four 

of each. Or you can choose a five ­

slot, five- bay mini -tower mode l 

that orfers maximum expandability 

without taking up too 

muc h o f you r space. 

IImroducin9 the latest line ?fProLinea computers 

As 1 2 IMPROVEMENTS. 


cables, the settings have the good 

sense to take care of them selves . 

INumber Elel'en . The Pro Linea system 

board now incorporates Flash ROM 

technology. That means basic system 

ROM can be updated without major 

PC surgery. If future system updates 

should ever 

Energy Star-compliant, which means 

less wasted energy for the planet and 

less ,,·asted money on your power bill. 

These are the improvements that 

de fine our approach to va lue . (We 

think yo u'll agree, it's a lot more 

rewarding than c utting corners.) 

In fact, our new Prolinea does an 

excel le nt job of ex pressing a core 

he! ief at Compaq: That is, the 

smartest way to 

build better va lue 

is to build a better a11•,. 





Integrating Computers in Schools 

Andy Reinhardt ' article " New Ways to 
Learn" (March) is an excellent introduction 
to current computer technology in schools 
and the possibilitie it entails. It will great­
ly aid my mission to get admini strators 
and teachers in our middle school to di s­
cover these resources. My years of expe­
rience wit11 this issue very much paralle ls 
what Reinhardt reports, including using 
much of the same software he mentions. 

Gary Mattson 
Marina Middle School 

San Francisco, CA 

I've been reading 
BYTE for a lmos t 
20 years becau se 
of its well -earned 
reputation for fac ­
tual evaluations of 
hardware and soft­
ware. Yo ur iss ue 
on education is the 
antithes is. Co m­
pute rs be lon g in 
the classroom, not in a computer technol­
ogy magazine. My wife, who teaches third 
graders, uses computers effectively by con­
centrating on what they do best for stu­
dents. ln 1994, her third-grade students 
competed against fi ftll graders in a national 
NASA/NSTA science contest and placed 
first and second in California and second in 
the nation. She does 11 0 1 use any of the 
"eduta inment" materi a ls by the parfa it 
provide rs fea tured in your multimedi a 
splash. 

Larry Severson 
science @macropress.com 

Editorializing 

I found Rafe Needleman's March Editor­
ia l about the Pentium-and life for that 
matter-to be a great insight on the hu­
man learning condition. Flaws sometimes 
have to be accepted as fact-as real as 
taxes and death . 

Greg Zerki 
zerkis @radiomail.net 

Rafe Needleman incorrectly excuses In­
tel fo r the Pentium di vision error. While I 
agree that certain classes of bugs are in­
ev itable even after a rigorous tes t uite, 
the floating-point divide glitch was inex­
cusable. This is not some esoteric bug that 
would only show up after an odd combi­

nation of inst.ru ctions was exec uted. It re­
quires less than a second to determine that 
each element of a lookup table is correct. 

John Waring 
Orleans, Onwrio, Canada 

8-mm Tape Blunder 

Our March Lab Report , "26 Safeguards 
Against LAN Data Loss" does injustice 
to Exabyte. In 1987, Exabyte adapted 
tape drive transport mechani sms and 
medi a for 8-millime te r tape y te rn s 
from the con umer video industry. Since 
tllen, Exabyte has completely redesigned 
the systems for data proces ing, so the 
drives are no longer videocassette prod­
uct . In comparing 8-mm tape to DLT 
tapes (page 154), we should have stated 
16,000 hours for the head life of an 8­
mm tape rather than the 2000 hours of 
earlier models. Another innovation is 
that Exabyte ' dri ves with the XL suffix, 
such as the EXB - 8505XL dri ve we 
tested, hold 7 GB of uncompressed data, 
as stated in ou r roll call but not in the 
article's introduction. We apologize to 
Exabyte and to other vendors of 8-mm 
tape drives for these errors.-Eds. 

Simplifying WWW Publishing with SGML 

In the text box "A Vi sion fo r a More So­
phisticated HTM L" (News & Views, 

-""""' o n th e March, page 30), t11e idea that different 
browsers support di ffere nt leve ls of 
HTML is j ust plain crazy. It would be 
mu c h s impl e r to have a ll HTM L 
brow ers accept f u// SGML taggi ng 
rather than to create more versions of 
HTML. All browsers would render all 
tag sets , inc lud ing a ll va ri e ti es of 
HTML and even incompatible HTML ver­
sions and tag sets that have n' t even been 
developed yet. Documents could have a 
unique tag set, and authors and users would 
gain control of the rendering. The render­
ing table should be dynamically loaded: 
it is no t necessa ry to have full SGML 
smarts in an SGM L-rendering browser. 

Bob Goldstein 
Computer Center 

Uni1•ersity of11/itwis at Chicago 

bobg@ uic.edu 

The Internet Mirrors Society 

In the March Commentary ''Bos nia On­
line," I was dismayed to see George Bond 
uncritically swall ow Canter and Siegel's 
self-serving pose as victims of "antibusi­

ness bias ." Thousands of businesses op­
erate on the Internet without inc ident by 
observing basic lnternet courtesies. If Bond 
really wants to see the Internet become 
more c ivili zed , he ought to support its 
taboos against anti socia l behav ior. Treat­
ing people whose condu c t ea rn s the m 
scorn and ostrac ism as vi ctims isn' t good 
for real-world soc iety, and it wouldn ' t be 
any better fo r Internet society. 

Stephen Brinich 
Arlington, VA 

steve-g @digex. net 

Putting Pattern Recognition Technology to Work 

Edmund DeJesus' February article "Face 
Values" was interesting and inspiring. I 
think l ' ll keep a Bill Gates photo handy 
when ATMs wi th fac ial recog nition be­
come operati ve . 

Alberto Quario 
Computer Science Dept.of 

Milan Stare University. Italy 

q11ario@dsi.1111i111i.it 

The Pentium FPU Bug Unveiled 

Tom Halihill' s ' 'The Trutll Behind the Pen­
tium Bug" (March) is the most accurate 

piece I have seen 
subjec t. 

Muc h has been 
written about the 
Pentium proces­
sor episode, most 
of it fl at w rong. 
Good work. 

Mike Barton 
Manager ofTec/mical Applications 

l111el Sof/\llare Technology Lab 

Native-Mode Benchmark Requests 

Rick Grehan ' s March article on BYTE's 
new nati ve- mode cross-platform bench­
mark suite was well written, and l look 
forward to trying it on several of our sys­
tems th at have our new IDT/Mips R4700 
processor. The earli er uite was a lways 
one of the fi rst things we ran when a new 
sys te m beca me ava il able , and severa l 

We want to hear from you. Addre:)s ·orrespqn­
dence to Leuers Editor. BYTE. One Phoenix 
Mill Lane, Peterborough, NH 03458; or you 
can send E-mail via the lmem et or BIX to edi­
tors@bix.com. Leuers may be edited. 
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OEM 's included the results in marketing 
brochures. Please send me the suite. 

Scott Gardner 
Manager. Systems Teclt110/ogy Group 

Integrated Del'ice Tecltno/ogy 

Santa Clara. CA 

To receive a copy of BYTE's 11ew low­
level cross-plarform benchmarks. send 
E-mail to editors@bix.co111 and include 
your maili11g address with a list of the 
plarforms you 'd like. Each platform de­
scription should state the CPU type a11d 
OS. We 'II send you disks that i11clude f ull 
documentation and source code wirh 
DOS execurable ji/es. You may compile 
the tests for new platforms as you need 
rhem. We do have a f ew stipulations re­
garding how to report results. so please 
read the read.me fil e careji1lly. Soon we 
will post these benchmark tests at an ftp 
site. on CompuServe, and 011 the World 
Wide Web. Ifyou have technical prob­
lems or quesrions, contact Rick Crehan 
at rick_g@ bix.com or send £-mail toed­
itors@bix.com. We will also appreciare 
f eedback co11cemi11g your experiences 
put1i11g these tests to work.- Eds. 

Vines on the Enterprise 

Your February software roundup enlitled 
"Networks for the Enterprise" proposed 
to deal wilh the major "enterpri se" NOSes 
(network operating systems). but it did not 
include an eva luation of Banyan Vines. 
The reason? " Hardware incompatibility 
forc ed us to drop the prod uct from our 
eva luation." Banyan in ve11ted en terprise 
networking and Vines is lhe only NOS lhat 
is up to lhe demands of the enterprise. 

John Daggan 
Senior Nenrnrk Analyst 

727- 1881 n 111ci111ail.co111 

BYTE'S Past 
I found Jon Udell ' s February art icle on 
NetWare informative, but my interest was 
piqued when I read that the original server 
was named Guern sey. I was born and 
raised in the Channel Island of Guernsey, 
20 mi Jes off the coast of France. What pos­
sessed you to use such an unusual name? 

Rob Fulwell 
111iser@111axwell.ee. 111asltington.ed11 

Th e BYTE building, in scenic dow/lfown 
Peterborough, New Hampshire (pop. 
<5000), was the original headquarters of 
rhe American Guernsey Cattle Club. 
When BYTE moved in, many boxes of 
cattle registrations and breeding records 
moved ow. For a while, our editors en­
joyed ji-ee Guernsey milk from the vend­
ing machines. !ttcidentally, we named 
one ofour servers Ourtown because Pe­
terborough was the locarion tlwr inspired 
Thornton Wilder 's OurTown.-1011 Udell 

The OS/2 and Windows War 

Barry Nance's "Big Blue' s Speed Trip" 
(March) sounded like it was wriuen by a 
politician . OS/2 advoca tes are gelling 
scared of Windows 95, just like politicians 
up fo r reelec tion with the polls agai nst 
them. Nance states that "Warp is a more 
mature operating system than . .. Windows 
95," and "Unlike Warp, Windows 95 will 
have a hard time runnin g in 4 MB of 
RAM." Not only are these statements false 
but his article doesn ' t substantiate them. 
I' m running Windows 95 on a 386 with 4 
MB of RAM, emulating a NetWare server. 
Granted, our 386 runs abo ut one-fifth the 
speed of our $40,000 Compaq erver, but 
that" s pretty good for a $500 machi ne. 

Earl and Cathy Malmrose 
111a/111rose@cy/Jerspace. co111 

COMING UP IN JUNE 

• 	DIGITAL CA H 
Six proposed standard for ecure !ran aclions over lhc line . 

• SUPPORTING vrnTUAL OFFI E 
How Xerox supports and manages its remme work force. 

• 	39 V-34 MODEM 
Test_re ults of 39 sets of 28 .8-Kbps modem . . bolh external and PCMCIA models. 

• 	SPECIAL REPOl~T; MOBILE OM"POTING 
The technical challenges facing developer · of portable hardware and networki ng solu ­
tions. 

• S.PR,EADSHEET FOR OS/2 
If you have ju. I cho en Warp. thi review will help you choose a preadshee1that 
runs on it. 

What a pleasant surpri se to read your thor­
ough article on OS/2 (aka Warp). l was a 
reluctant convert to OS/2 when 2.0 was 
released, and I wasn' t prepared for the dif­
ference a robust OS wou ld make in the 
day-to-day use of my computer. I went 
wilh OS/2 to use SAS lnstitute's Statistical 
A1ial ysis System for OS/2. I stayed with 
OS/2 because I couldn ' t believe the dif­
ference it made for my DOS applications. 
That was on a 20-MHz 386SX with 8 MB 
of RAM . With Warp and 16 MB on a Pen­
tium, it 's even nicer. But the performance 
improvement from changing hardware 
pales compared to the difference that mov­
ing from DOS (and intermittent use of 
Windows) made. That was lhree years ago. 
Those who make the shift now wi ll be 
even more favorably impressed by OS/2. 

Michael S. Lundy. M.D .. M.S. 
76420.I554 @co111p11serve.co111 

Why I'm a20-Year Subscriber 

1 read a variety of PC magazi nes but sub­
scribe to only a few. BYTE is on that short 
list, and the March issue exemplifies why: 
In the Lab Report , your exp lanati on of 
how t:ad1 uf tht: tape systems work fill ed a 
gap in my understanding. Also, George 
Bond· s " Bosnia On-Line'' reminded me 
that as the technical becomes more <.:om­
monplace, lhe trials and tribulations of the 
real wor ld wi ll intrude. Finall y, "New 
Ways to Learn" helped me think of better 
ways to use my organization 's PC tools 
to improve employees' sk ill s. 

Tltemn l'atrick 
Tlt eronP @aol.co111 

FIXES 

In the Lab Report ' s roll call (March , page 
160), the first number cited in the column 
emitl ed Sustained Transfer Rate Com ­
pressed KBps is the Average Access Time 
in MBps. 

In testi ng many rnM ThinkPads, we found 
that in our March review of the ThinkPad 
755CD (page 129), the indexes for the In­
teger Index and the Floating-Poing Index 
are wrong. Its integer index is .626 (not 
.26). and the FPU index is .37 (not 0. 14). 

In our February issue (page 24), the phone 
number for Vitec (France), winner of las t 
Comdex 's Bes t Mult imed ia Hardware 
award . included a typo. The correct phone 
number is +33 I 46 73 06 06. • 
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It's easy to think of Exabyte as the company that pioneered 
helical-scan 8mm tape backup and restore technologies. But 
today, Exabyte is much more. We offer customers worldwide a 
full line of backup and restore products-8mm, 4mm and quarter­
inch minicartridge tape drives, automated tape libraries, certified 
media products and service-all with the Exabyte name. 

We're not just 8mm anymore. Today, Exabyte is Everywhere.~ 

EXAIE3W1rIE®' 
In North Ame rica, ca ll our o ffice a t 1- 800- EXABYTE. In Europe, ca ll The N e th erlands o ffice 
a t 3 1-340 3-5 1347. Or i n Asia, ca ll our Singapore office a t 65-27 16331 . 

~1995 Exabyte Corporation. Exabyte is a registered trademark and "Exabyte is Everywhere• is a trademark of Exabyte Corporation. 
Exabyte Corporation, 1685 38th Street, Bou lder, Colorado 80301 USA. Phone (303) 442-4333. 
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DOWNLOAD ORACLE WORKGROUP/2000 OFF THE INIERND AND TRY IT FREE FOR 90 DAYS. 

Oracle Workgroup /2000 is the applications 

one thing you need to build a easier than 

PC-based client/server system. ever before. 

day trial or 

register for our 

free seminar. 
10 fe•t drive Worlcgroup/2000, #u•t log 
on. ltHp:/;-.oracle.com/ 

With powerful and easy-to-use But we're not asking you to take 

--- (:>~ ~-~- '-~ -- "!..".r. .k..9. .r.". _ll_ .P.____ _ 
databases, our word for it. We're ready to ,. 

Pr oof that yo11 can. middleware prove it. Log onto Oracle's Web 

and tools, Oracle Workgroup/2000 page and download Oracle 

makes building and installing Workgroup/2000 for a free 90 

http://www.orade.com/ 

Oracle Worlcgroup/2000~ 
includes: 
• Oracle7 Workgroup Server'" 
• Personal Oracle7"' for Windows 
• Oracle Objects'" for OLE 

And coming soon: 
• Oracle Radio Agents'" 
• Oracle Power Objects'" 

ORACLE 

ff you can't -ceu ffle Net, call 
r-800-492-9870 ext. 498 r for a 

free• CD ROM ol Worfcgroup/2000. 

http:http://www.orade.com


PC DATABASES 

Desl{top Databases 

Paci{ More Power 

PC database vendors are touting the ability of their products to scale from the desktop to 

the enterprise. But a closer look at today's PC databases reveals that vendors' 

definitions of scalability vary widely. 

uc t across all pl atfo rms and 
depends upon the consistency 
o f the lang uages and A Pl s 
between platfom1s. Only a lim­
ited number of products sup­
port this type of vertical scaling 
for the PC user. Ashton Tale, 
c reators of dBase , publi shed 
equi va lent versions of dB ase 
for the DOS, Mac, and Uni x 
pl a tfo rms (Bo rl a nd , whi c h 
acquired Ashton Tate, has yet 
to do so). Gupta ' s SQLB ase 
also supports vertical scaling 
between its DOS, NLM (Net­
Ware loadable modu le), Win­
dows, NT, SunOS , and OS/2 
offerings. Oracle's Workgroup 
2000 (Personal Orac le7 , Ora­
cle Objec ts fo r OLE, and the 
upcoming Oracle Power Ob­
jects) allows applications to run 
interchangeably between Win­
dows. Mac, and OS/2 versions. 

However, many other data­
base vendors define scalability 
as th e abilit y to use a single 
applicatio n, o r front end , to 
access data and se rvices o n 
multiple computing platfom1s, 
or back ends. With front-end 
sca lability, app licati ons de­
signed on a s ing le platfo rm 
(typicall y DOS, Wi ndows, or 

BY JANE RICHTER 

Y ou' re going to hear a lot about database scalability in the coming months. 
The PC's ever increasing capabi lities let vendors deploy powerful data­

base applications on the business desktop. But a close examination of PC 
databases reveals that defi nitions of scalabi li ty can vary wide ly. 

An early defi nition of scalability referred to a Scalable Pro­
cessor ARChitecture (the ANSI/SPARC standard) used to 
implement di fferent technologies with hardware com­ .--,,~"7'""~--~... Ma ny full - fea tured 

ponents of potentially many different sources 
and sizes . To be scalable, a system must _..,._.,~,.... 

have the ability to add or replace com po- i: 

nents in the system architecture. In today 's 
" so tware mar f ket, two comp ementary iorms I 

of scalab1"l1"ty ex1"st 
. 

· f " cI n its trst 1orm, calability refers to the ability of an 
I. . I . 1app 1cat1on to upport mu tip e, concurrent processors. 

This horizontal scaling allows users to increase process­
ing power without having to change applications, operat­
ing systems, o r even computer . In this scenario , when 

You add a CPU, the sys tem tra nsparent ly handl es data 
locati on and transaction distribut ion. 

In its second form, sca lability i the ability to create an 
application for potenti al use on many different computers 

. 
an d p ·I 1tlorms. In the strictest sense, thi s type of sca labili ty, 
called verlical scaling. refers to the abilil)' to move an appli­
cation among multiple compu ti ng platfo rms. 

. IV ert1ca scaling' s success requires equi valent database prod­
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Mac) access data stored on a 
variety of back-end prod uc ts 
and platforms. In add ition lo 
consistency between languages 
and AP!s. front-end scalability 
also requires tools to support 
communi cati on and re li able 
data transfer between various 
hard ware platfo rms and soft ­

ware packages. 

databa e products, such 
as Borland ' s Paradox 
and dBase soft ware , 
Lotus Approach, Mi­
crosoft Access, and 
FoxPro (including the 
forthcoming Visual 
Fox Pro), a llow 
front -end applica­
ti on deve lopment 
and offer acce s to 
d a ta sto red o n a 
va ri e ty o f da ta­
base servers, in­
cluding MS SQL 
Server, Oracle, 
Sybase , and 
those offerin g 
ODBC (Open 
D a tab ase 
Connecti vity). 



Microsoft takes Access one 
step further with an Upsizing 
Wizard that converts s tand­
alone database applications to 
an Access fron t- end and a 
Microsoft SQL Server back­
end. In addition, a whole genre 
of products , such as Gupta 's 
SQLW indows and Sybase 's 
PowerBuilder, are designed 
specifically for scalable fronl­
end development. 

To imp lemen t front-end 
scalabili ty, cros -vendor soft­
ware so luti ons rely on stan­
dards, and standards typically 
lag behind technology. Both 
the SQL Access Group's SQL 
standard and Microsoft s ven­
dor-neutral ODBC s tandard 
make it possible to develop 
applications using sophisticated 
database server software while 
taking advantage of the ease of 
use and relatively low cost of 
hardware and software on the 
personal computer platforms. 
The problem: To take advan­
tage of nonstandard function­
ality (which typically includes 
vendor-specific features and 
recent innovations), the devel­
oper must sacrifice scalabili ty. 
This is why many vendors refer 
to ODBC as the least-comrnon­
denominator approach. For 
example, neither the SQL 
Access Group nor ODBC take 
advantage of triggers or stored 
procedures. 

Single-vendor front-end 
development (using front-end 
and back-end software from the 
same vendor) guarantees both 
language and AP! consistency. 
Though ingle-vendor solutions 
tend to rely on proprietary tech­
nologies, which creates a de­
pendency on that vendor, these 
solu ti ons let developers take 
full advantage of the vendor's 
extended featu re set. 

These homogenous solutions 
introduce one more exciting 
pro pect for the PC database 
developer: the possib ility of 
developing truly scalable data­
base appl ications (not just front 
ends) on the PC. Gupta's con­
tinued development of SQL­
Windows, Sybase's purchase of 
Powersoft (publishers of Power­
Builder), and the release of the 
Personal Oracle7 products bode 
well for future scalability in PC 
database development. 

Frost and Sullivan expectsWireless Bridges Grow as Campus Link businesses to increasingly 
tum to wireless bridges 
from companies like 
Solectek, Windata, Persoft, 
Proxim. and Cylink for 
building-to-building (aka 
campus) networking. 
Wireless bridges, unlike a 
frame relay or T1 link. 
don't require you to dig 
trenches to link two 
buildings. 

. Proxirn (Mountain View. 
CA (415) 960-1630) 
recently introduced a line 
of low-cost wireless 
bridging solutions that 
range in price from $2975 
to $3725 per antenna and 
offer throughput ranging 
from 500 Kbps to 1.2 
Mbps. The Initi al Install of 
a 1.5-Mbps T1 line can 
cost about $11,000, and 
customers must also pay 
monthly fees of about 
$300. 

120-MHZ PENTIUM PCS 

Pentium Dream Systems Arrive 

P Cs based on Inte l' s new 120-MHz Pen­

tium shou ld quench the most demanding 
power user's need for speed. In addition to the 
fas ter processor, the first of these new systems 
that BYTE tested offer a wealth of features while 
preparing users for the next generation of mul­
timedia applications. The new systems based 
on the 3.3-Y, 120-MHz processor should start 
shipping in April from vendors (in reduced quru1­
tities until June). 

BYTE looked at early 120-MHz units from 
Micron (Nampa, ID, (800) 233­
7027 or (208) 463-3434) an d 
Gateway 2000 (N. Sioux City, SD, 
(800) 846-2000 or (605) 232­
2000). Both systems use Intel's Mach 64 card , 28.8-Kbp mo­
Triton PC! chip set to support fast dem with TelePath nv telephone 
EDO (extended data out) memory answering device, Esoniq 16-bit 
( 16 MB standard on both systems) sound card, Al tec Lansing ACS-
and 256 KB of synchronous burst 31 speakers , and bundled Mi-
cache. This chip set also prepares the systems crosoft software. Gateway uses an Inte l moth­
for future native signal processing applications erboard. 
(see BYTE's March 1995 issue, page 38). Running BYTE's Native-Mode benchmarks 

Micron 's P120 Millennia miniature tower showed precisely what one would expect for a 
case includes a Microni cs motherboard and a 120-MHz Pentium machine. On the integer test, 
1.3-GB Conner IDE drive, quad-speed Enhanced the ratio of the scores to our baseline 90-MHz 
IDE Sony CD-ROM drive , a nd bundled Dell system's score was 1.33 and 1.32. the same 
Microsoft software. The $3799 price a lso as the 120-to-90 ratio of clock speed . The 120­
includes a 15-inch monitor, Diamond Stealth 2- MHz Pentium chip, which curren tl y sells for 
MB YRAM graphics card, and $935, is l.71 times the price of 
SoundBlaster 16 audio card. 120-MHz Pentium systems' Integer the 90-MHz Pe ntium ($546). 

and floating-point benchmark results.At $4299, Gateway 2000's However, power users wi ll find 
(A 90.MHz Pentium Dell XPS/ 90 much to like in these new sys­P5- I 20 tower system includes scores a 1.00 on both tests. ) 

luxuries like a 1.62-GB Western tem : more patient users wi ll 
Digital IDE hard drive, a three­ MICRON GATEWAY likely wait for Intel to lower the 
disc, quad-speed Sanyo CD­ Integer 1.33 1.32 price it charges system vendors 
ROM drive , 17-inch Yiv itron Floating Point 1.30 1.29 for the new 120-MHz part. 
monitor, 2-MB YRAM ATI -Rick Crehan 
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THE NEW SATELLITE 
MULTIMEDIA TO GO Al 

Wirh an optional Port Replicator 
yo11 have one-srep con necrion to 

yo11r des ktop environmenc. 

Multimedia to go: ¥011 can now perform , , 
inceractive m11lrimeclia presentations, retrieve information 
from large databa ses and nm the hones t educational and 

You only need one computer: 

entertainme nt software - wherever yo11 go. 

Expansion capabilities: 
Built-in power supply: Two stacked PCMCIA slots 
Engineered for 11! timate portability, (two Type 1-11 or one Type Ill) make 
there's no b11lky external AC adapter room for on-the-road data/{ ax 
to carry, j1m a sl im power cord. modems, networking adapters, hard 

drives·and many more options . 

The power of multimedia is all packed .SntelliteProN integrated pointing device. Plus it's 
up and ready to go. The affordable new loaded with everything you need for 
Toshiba Satellite Pro™ T2150CD Series dynamic multimedia presentations, 
with a built-in CD-ROM drive is the ulti- $3749* including built-in stereo sound and 

Prices starting at 
mate in performance and portability. It has a a brilliant 10.4" diagonal color display. 
super-quick 75MHz processor and an AccuPoint'M Call 1·800-457·7777 for your nearest dealer. 

T2150CDT • Integrated 5.25' CD-ROM drive • NiMHbattery with Toshiba • 6.9 lbs. 
•J0.4' dia. color active marrix display • lnregrnted math coprocessor MaxTime~ Power Management • Multimedia help kit 
• 8MB RAM expandable to 32MB • l 6KB ofcache • Audio jacks: headphone/speaker, • 3 year limited warranty 

•Two stacked PCMCIA (PC Card) microphone •Toll-free Technical Support ­T2150CDS 
slots (two Type 1-U or one Type 111) • Sound Blaster~ Pro compatible, 7days a week, 24 hours aday• 10.4' dia.color DS!N dual-scan display • AccuPoinr integrated .WAY and MIDI sound support• 4MB MM expandable to 28MB pointingdevice •Pro-installed software: MS-DOS',

BOTH MODELS • VL local-bus video Microso~ Windows~ or Windows 
• 75MHz l~telDX4~, 3.3v •Integrated graphics accelerator for Workgroups', Video for Windows~ 
• 520 Million Bytes (=500MB) HDD • E.xtemal 3.5' floppy drive included Run Time and lndeo~ video 



PRO™ WITH CD-ROM. 

APRICE YOU CAN TAKE. 


In Touch with Tomorrow 

TOSHIBA 

©1995 Toshiba America Information Systems. Inc. The Intel Inside logo is a trademark of Intel Corporation. All produc1s indicated by trademark symbols are trademarked 


and/or registered by their respective companies. *T2150COS. Reseller prices may differ. All prices and specifications are subject to change. Shipping, handling . and applicable sales tax not included. 


Circle U7 on Inquiry Card. 



News&Views 

VIRTUAL REALITY 

VR Can Improve Your Health 


M edi cal educati on and 
surgery profess ionals 

are using YR (virtual reali ty), a 
technology often associated 
with interactive, computer-gen­
erated graphics and immersive 
environments. to fundamentally 
alter and improve the way med­
ical care is taught and delivered. 
Whether used for remote edu­
cation or to improve surgical 
skills, YR is impacting a variety 
of medical di sciplines. 

One such di sc ipline is the 
innovati ve medical procedure 
call ed laparoscopic (aka key 
hole) surgery. Jn this minimally 
in vas ive procedu re, a doc tor 
performs an operation by guid ­
ing an elongated surgica l 
instrument through a tiny hole 
in the pati ent. Laparoscopic 
surgery can e limin ate ugly 
postsurgical scars, but it is a 
diffic ult ski ll to perfect. To help 
doctors hone their ski lls, sev­
eral companies are developing 
laparoscopic simulators. 

These simulator systems typ­
ically feature a mannequin into 
which real laparoscopic instru­
ments--0r some other appara­
tus that operators can manipu ­
late-are inserted. Surgeons 
look at a video monitor as they 
would in actu al surge ry but 
view a co mputer-genera ted 
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anatomy instead of 

the real thin g. As 

the surgeon maneu­

vers the in struments to cut, 

stitch, and perform other tasks, 

force feedback controls in the 

mannequin simulate such real­

istic responses as resistance to 

encounters with bone or bleed­

ing from an inci. ion. 


Laparoscopic simulators are 
now being integ rated into 
instructional training systems. 
At the third annual "Virt,ual 
Reality Meets Medicine" con­
ference recently held in San 
Diego, compani es such as 
Cine-M ed (Woodbury, CT 
(203) 263 -0006), Ethi con 
Endo-Surgery (Cincinnati , OH 
(513 ) 786-7000), and Hi gh 
Techsplanations (Rockville, 
MD (3 01) 984-3706) all 
de cribed laparoscopic simu­
lator systems that should be 
ava il ab le for eva luati on in 
teaching hos pi ta ls thi s year. 
These first-generation simula­
tors will likely be used to teach 
re. idents bas ic laparoscopic 
skill s and measure their per­
fo rmance. These systems can 
improve training in a safe and 
contro lled environment. 

Appl ications that simulate 
human response to medication 
can benefi t other medical di s­

cipline . For example, CAE 
Electronics, Inc. (Binghamton, 
NY (607) 72 1-4552) and Loral 
Data Sys tems (Saraso ta , FL 
(813) 371 -08 11 ) sell li fe- like 
simulator systems to help train 
anesthesiologists. As with some 
laparoscopic simulators, these 
systems feature a fully instru ­
mented mannequin that breathes 
and reacts just like a human 

patient. By creating 
thi s virtual pati ent 
environment , anes­
thesiologists can prac­
tice emergency tech­
niques or rare event 
scenarios. Sys tems 
such as this are analo­
gous to mature fli ght 
simulator sys tems 

used to train pilots. 
In neuros urgery, new navi­

gation and multimodality imag­
ing tools can precisely guide 
surgical tools through brain ti s-

A new stereotactic surgical microscope 
from Cari Zeiss (Thomwood, NYJ can 
superimpose diagnostic images, such as 
MR (Magnetic Resonance) data, into the 
eyepiece of the microscope, thus 
helping surgeons detect the boundaries 
of a tumor, navigate precisely, and zoom 
througti the MR data to preview what 
they will encounter next. 

sue to the si te of a tumor. A 
new stereo tac ti c surgica l 
mi croscope from Carl Ze iss 
(Thornwood, NY (91 4) 68 1­
7768) can superimpose diag­
nos ti c images , such as MR 
(Magneti c Resonance) data, 
into the eyepiece of the micro­
scope. This image corresponds 
exactly to the part of the brain 
on which the microscope is 
foc used, letting the surgeon see 

the ti sue in two modes. This 
helps detect the boundaries of 
the tumor, whi ch are not 
always visible to the eye. By 
focusing the microscope for ­
ward , surgeons can zoo m 
through the MR data to pre­
view what they will encounter 
nex t. Precise nav igati on 
improves effec ti veness and 
reduces trauma and damage. 

Virtual reality technology is 
also impacting an area call ed 
te lcmedicine, in which ad­
vanced telecommunication sys­
terllS deliver medical care to 
remote sites. Dozens of states 
and organizations are working 
on de monstra ti on sy tern s, 
inc luding ones devo ted to 
telesurgery. While the military 
is funding most earl y develop­
me:: nt , researchers see ci viii an 
applications fo r ru ra l emer­
gency surgical care as well. 

Prototype telemedicine sys­
tems feature two stati on : one 
at which the surgeon sits and 
a remote station that manipu ­
lates instruments to ac tuall y 
perform the surgery. The sys­
tem features a li ve 3-D video 
and audio link and a data chan­
nel that carries data to precisely 
mimic the surgical instrument 's 
movements at the remote site. 
Deve lopers have already 
demonstrated systems that can 
perform delicate surgical pro­
cedures. 

Head-mounted di splays are 
often more practical than mon­
itors in surgery. They are typi­
cally the see-through type or the 
type that occlude only part of 
the urgeon' s vision, as do bi ­
foca l glasses. Expel1s see these 
as a more natural interface for a 
new generation of 3-D endo­
scopes now coming to market. 
Such systems promise to help 
improve hand-eye coordination 
over the current 2- D laparo ­
scopic environment. 

-Chris Chinnock 





OUR NEWEST SERVERS ARE DESIGNED To GIVE 


SOLID SUPPORT. Asyou'd expectjrom the world 


leader in networked servers, 1Ve 
1 

ve en9ineered our newest 


models to reliably serve in a Net Ware environment. 


EARLY vVAR ING SYSTEM. Compaq lnsi9ht Mana9er 


monitors hundreds efserver components and warns 


you when problems are merely a possibility. 


FLEXIBLE CONFIGURATION. SmartStart revolutionizes the setup proce~s, 

automatically corifi9urin9 and optimizin9 Net Ware on your sen•er. 

FEWER ACHES AND PAINS. Compaq servers are 

backed by our three-year on-site warranty' andJr.ee access to ouc 

24-hour help line (with additional plans available). 

MOVES INFORMATIO FAST. Compaq'sTriFlex/PCI architecture 

builds upon the new PC/ standard,jor even hi9her peiformance. 

PREVENTS UNNECESSARY STRAINS. Our 'Pre-Failure 


Warranty" replaces major parts at no cost - before they 


can interrupt a oroup 's cri tical work . 


.. 
People are born with one. Businesses have to build them from scratch. To help you assemble the 

most reliable information backbone, Compaq announces a new generation of servers. They're 

all designed to faithfully serve the demands ofworkgroups and departments- from the expandable ProSignia hne to the 

busine~s-critica l ProLiant family (with up to four Pentium processors). And they're all engineered to do what every 

© 1995 Compaq Computer Corporation. All righu reserved. Compaq registered U.S. Patent and Trademark Office. Pro ignia and Trifle.• are t.radcmuks and Proliant, SmartStart and Insight 
Certain restriction• arnl cxclus.ions apply. Monitors, battery packs and ccrtoin options are covtred by a one· year worranty. For details, call the Compaq Customer upport Center at 1-800-345-1518. 



YOUR COMPANY THE THI N G IT NEEDS MOST. 


Fi9. I Backbone 

profitable busin s demands: keep running. Compaq's CD-based martStart ensures a smooth, integrated installation, and 

our Insight Manager constantly monitors for potential problems -which, if encountered, are covered by the Compaq 

Pre-Failure Warranty. For more information, call 1-800-853-9518 or visit our Web site at 

www.compaq.com. We can help you get the performance you n ed. As well a the suppor t. COMPAQ 

anoger are registered 1rademorks of Compac1 omputer Corporation. 'etWare is a rcgl.icrcd tradcmork of N~ll, Inc. Pentium is o registered trademark of Intel Corporation. 'Limited warl"•nty. 
' Applicable nnly to disk drh running under Compaq IDA, IDA-2 or SMART SC I Array controllers ;md n'IO<lcl• with ad•'anccd ECC memory. 
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News&Views 

POWER MAC 5200/75 

RISC Invades the Home and School 

A ppl e is driving RISC The 

Mac offers a 
simple, clean 
design that's 

first sound I/0 ports, and different from the o thers to 
Poweri'Ctechno logy in to the covers where you add avoid setup problems when 
603-based 

home and education markets expansion boards. To you install a board. The draw­
wit h it s new Power Mac set up tills system, you back to thi s design is that the 
5200/7 5. The new sys te m simply plug in the key­ vendors must build to differ­

loaded with
builds upon the LC line wh ile board, the mouse . and ent connectors depending upon features. 
offer in g more proces sin g the power cord . the board' s function. However, 
power and more feawres . The The hea rt of the because the 5200/75 can use 
5200/75 uses a PowerPC 603 5200175 is a 603 pro­ expansion boards from the LC, 
RISC processor. which deliv­ cessor beating at 75 MHz. and video and communications 
ers roughly the same perfor­ T he processor, Mac boards from the Quadra 630. 
mance as the PowerPC 60 I ROMs , and 256- thi s problem might be ove r­
found in ex isting Power Macs. KB level 2 cache stated. 

Compaq Reduces Cost of Ownership 
T he typical PC network costs about $2800 annually to manage per PC, 

according to the Gartner Group (Stamford, CT). The Desktop Manage­
ment Task Force, a group of companies fonned to help standardize and sim· 
pllfy PC network management, has raised awareness of this issue. Last year 
the DMTF released its DMI (Desktop Management Interface), but important 
elements are missing. Service layers, the intennediate software layers that man· 
age access to the Management Information Files that hold software and hard­
ware component data are available for DOS, Windows, and OS/2, but because 
they aren't embedded in the operating systems, they aren't ubiquitous. Also 
missing: a standard protocol to collect management information over the net· 
work and lots of DMI applications. 

Compaq (Houston, TX (800) 345-1518) is making it easier for LAN man­
agement software vendors. The company implemented APls in the ROM of 
its new Deskpros so that management applications can easily manage and trou­
bleshoot the new PCs, their hard drives, and the latest Compaq monitors. 
Now numerous PC LAN management vendors can monitor the new PCs and 
access manufacturer, make. and serial number of compliant components. 
·The DMI service layer will become a great source of information for us once 
It is widely distributed," says Anne Gunn, vice president of Tally Systems 
(Hanover, NH (800) 262-3877), a vendor of asset management products and 
one of Compaq's many partners. "But Compaq is giving us a way to access its 
PCs now: -Dave Andrews 
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sit on a 64-bit bus. Apple intends to introduce 
The ROMs and cache RAM are fas ter versions of the 5200 later 
both mounted on a s in gle th is year, and you can expect 
SCMM. This ti ght 

integration of HIGH MARKS FOR EDUCATION MAC 
ROM and cache BYTE's native RISC benchmarks indicate that on 

most tests, the new Power Mac 5200 Is faster than 
a Power Mac 6100/ 60 system. The 5200/75 has a 

were necessa ry 
because the Power secondary cache, but the 6100/ 60 does not. The 
Mac's 68LC040 5200/ 75 also uses Improved floating-point libraries. 
emulator, whi ch 
run s parts of the Index Power Mac Power Mac 

Mac OS and ex­ 5200/75 6100/60 

isling applications, lnleger Average .780632759 .635500506 

was finely tuned FP Average .5858091 55 .21 7984227 

for the 601 's 32­
KB unified cache. This emula­ them to use the PowerPC 603e, 
tor fl oods the 603's smaller 8- w hic h has la rge r o n-c hip 
KB caches, unless the level 2 caches and is pin-compatib le 
cache is used. with the 603. Other vendors ru·e 

The 5200/75 uses a 32-bi t a lso ex pected to introduce 
bus to communicate with its PowerPC 603-based systems, 
peripherals. A second 72-pin including IBM, Motorola, Fire­
S IMM socket lets you add Power Systems, and Mac clone 
memory up to 64 MB without vendor Power Computing. 
sc rappin g exis ting memory The 5200175 will ship with 
SLMMs. The system uses the 8 MB of 70- nanoseco nd 
sa me c usto m AS IC ( th e RAM a 500-MB IDE dri ve, 
Va lkyr ie) th a1 provides 1he and a dual- speed CD- ROM 
integrated video support fou nd dri ve as standard equipment , 
in th e Quadra 630. The 15- and it will cost $ 1699 in K-1 2 
inch monitor has an on-the-fly markets . A Perfo rma version 
adjus tab le re o luti on of 640 for th e home markets 
by 480 pixe ls or 832 by 624 expec ted later thi s year an d 
pixels and supports maximum will include bundled software 
displ ay depths of 16 or 8 bits, and a 14.4-Kbps mode m. It 
respecti vely. will probably sell in the $2400 

For ex pansion, the 5200175 to $2500 range . Ap pl e has 
ha s an LC PDS (proce sor a lready so ld over I mil li o n 
direc t s lo t) , plus s lo ts tha t Macs. With the 5200175. the 
accept video-in boards. a TV co mpany is poised to bring 
tuner. ru1d a modem or Ethernet RISC into the home. 
board. Each slot is phy ically -Tom Thompson 

but at a lower cost and using 
less power. The 5200/75 al o 
borrows hardware from the 
Quadra/Performa 630 to pro­
vide versat il e multimedia 
capabi lities. 

App le 's line of LC Macs 
addresses the needs of theed­
ucation market: They' re inex­
pensive and fea ture a compact 
design. The latter is important 
in schoo ls, because the LC's 
a ll- in -one design packs th e 
monitor and compu te r into a 
si ngle box. wh ich e liminates 
setup and theft problems. At 
fi rst glance, the system looks 

like a monitor on a 
tall sw ive l stand . But you' II 
also find stereo speakers, the 
floppy drive. and a CD-ROM 
drive on the monitor bezel. A 
c loser exami na ti on reveals 
monitor control buttons (con­
trast and brightness) , built-in 
mjcrophone. and head-phone 
jacks. 

When you pivot the moni­
tor around, the usual gaggle of 
1/0 ports come into view: one 
ADB (App le Desktop Bu s) 
port for the keyboard a nd 
mouse. two mini DIN-9 serial 
ports, a DB-25 SCS I port , two 

i 



COREL lJRllW/. 

The Best in Graphics and Publishing 


With the new lenses in 
Core!DRA W 5 users can 
create incredible photo­
graphic effects such as 
transparency, magnify, 
grayscale, brighten, 
invert, heal maps, and 
more. Dynamic special 
effects- can. al~·o be 
cr¢ated using moiphing, 
artisticfilters, and 
masking. With 60 new 
additiorzal fractal 
te:#ures, CorelDRA W 5 
allows for unlimited 
design. variations. 

CorelDRAW s combines the graphics power of 

CorelDRAW and the advanced publishing capabil ities of Corel 

VENTURA 5 within an integrated user interface. With a 

revolutionary color management system. major performance 
gains and hundreds of improvements, CorelDRAW 5 retains the 

ease of use for which Corel is renowned . CorelDRAW 5 is the 

most exciting value-packed graphics 

and publishing software available. 

INCLUDES 

• CorelDRAW 5 

• Corel VENTURA 5 

• Corel PHDTO-PAINT 5 

• CorelCHART 5 

• CorelMOVE 5 

• CorelSHOW 5 
PLUS 

• 825 fonts 

• 22,000 clipart images & 
symbols 

• 100 high-resolution photos 

Core/DRA W 5-"the best 
has gotten better!' 

lnlol'lorld. A-1 199rnSA 

"OUTSTANDING! 
Core/DRA W 5 really is the 
best graphics package ever!' 

PC Answers.June 1994-U.K. 

'' COMPUTER DISCOUNT 
~DWl WAREHOUSE ™ 

800-2 79-4CDW 

0 512
.VVARP 

Cor•IDllAr 5 ft1( WlldOWJ ,, corip1tibl• 

with WI# 01/l utlf OS/2 WARft 

:-+...coREt: 
Call now tor taied llteraturel 
\.613-728-0826 ext.3080
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award-wi nnin g Back-UPS line, now delivering reliabl e 

protection for just $119. 

New Back-UPS®: $119 

blackouts, brownouts 


Just don 't have the rime fo r power problems on.··11,, ,, ,.·--­·-..,.--­,. your PC? Don't worry. They' ll always make the..•... ,, ,. 
MICROSOFJ: time for you. Ir's nor if a power problem will
WINDOWS. 
COMllc\llllLE occur, bur when. Due to household app liances, 

poor wiring, bad weather or even other office equipment, 

power problems are as inevitable as dea th and raxes. 

You can't run, but you can hide, behind APC protection. 

That's why we've just introduced new models in our 

IN THE NEXT THREE MONTHS, MORE THAN 
30,000,000 PCs WILL BE HIT BY POWER 

PROBLEMS ••. 

Who needs power protection? If )'Ou use a 

computer, you do. A study in a recent l'CW!eek 

showed that the largest single cause of data loss is 

bad power, accounti ng for al most as much data loss 

as all other ca uses combined . Every PC plugged into 
Source: Contingency Pl.:mning an outlet is vulnerable. In fact, you have better odds 

of winn ing the lortery than of escaping the sting of 

power problems. One study fo und a typical PC is hit 

over 100 times a month, causing keyboard lockups, 

hard drive damage, and worse. 

Simply put, if power problems are the least of 

your troubl es, you've got one chance to keep it that 

way. You insure your ca r and home with the best 

policy you ca n afford . It just doesn 't make sense to 
Source: Sell Labo ntoric.s 

leave your PC (which is at far greater statistical risk) 

vulnerable to loss or damage. 

WHY A $119 APC uPS COSTS LESS THAN A $9. 99 

"SURGE PROTECTOR" ... 

Contrary to most people's belief, a 

PC alone already has more protection 

built into it than a low-end "surge 

suppressor," which is usually nothing 

more than a well -packaged extension 

cord. In other words, going wi thout 

any protection is just as good as 

underspending on one of the most 

important PC decisions you' ll make. 

And si nce sags and blackouts represent more than 90% of 

power problems li ke ly to hit yo ur computer, even quali ty, high­

performauce surge suppressors are literally powerless to protect 

you from dara loss . 

"Do11't take cha11ces. Get the 
ultimate protectio11 .. . from APC." 

. --PC\Xforld •I 

"* * * * Back-UPS should be sta11dard 011 
every desktop ... effective, afford,1ble , designed to 
last ... " --PC Com puring 

.. Never been cheaper or more co11 venie11 1. A 
UPS can pay for itself the first time it saves 
your data ." --MacUser 

"The clear winner in price perfor111a11ce... 
it's 1111/Jeata/J/e ... " --PC Magazine UK 

Back-UPS 

4 0 0 

,\ 

q 



• • protection a~a1nst 

a.nd other trials by fire 


After a raging fire which took 18 trucks to 
S11bd 11 e, Mic/111"1 IJe110/ki11 , director of the 
Systems Division at Correa Entu pri.scs. 
In c. didn 't e.t/Ject much. " W'hifc 
rnmmt1gi11g through the asht!s, u:c heard 
something becpmg. Our four 1\PC mrits 
were still in action, while two Ul'Ses from 
another brand wa e hist01)1• \Yle're st1/J 
usi,,g these sJme Al'C units at our m•u• 
office /ocat10n · they still 11·ork like a 
ch:irm! \Vt 'rr impressed with the 
r11ggtdness. reliabilit)' and /Jrod11 e1 Sll flP Orl 

offertd by tlPC. • 

Do11g \Ve/ch le11rns his reliability lessons 
well: .. \tlhi/1· still '' Computer Science 

r 	. student , I ivJs at home~ prepariug 11 fo rge 
spreadsheet for a {in'11/>roject when 

. ,. 	 i\11chorage txperit!,JCtd an all too common 
5+Richlt'r t.'ar1hq1wke. If 110 1 for my Back­
UI'S 400 it wo11/d h1111r been back to sq11are 
011e! I'm now the Network Systems 
M1111ager at Charter College. i11 ch11rge uf 

r•~ three 11c1111orks. I lcamed my Ui'S lcsso11 
well back in my student days. I'm! never 
been dis11J1fioi11ted with APC am/ the 
product ht1s /J11d quite a work out. '' 

Back-UPS Award W inning FEATURES 

... Unmatched surge/lightning protection for 


maximum hardware safety 


.....Site diagnostic automatically pot mis. ing 

ground and reversed polarity 


... LAN signaling allows simple shutdowo wi th 

interface kits for amomanc data prorection 

(400 and above) 


... User replacea ble, hot swappable batteries 

insure uptime safe disposal. Barterie will 

last 3-5 years under norma l use, 


... $25,000 liferi.rnc Equipment Protection 

... 10 minute runrime with pecified applications. 
For longer runrimes choose next large t unit. 
Model Application Sugg.Li t 

200 NEW "Green PC S119 

280 NEW LA 1 odes $139 

400 Desktop 486/386 system $199 

450 Tower 486/386 ystems $254 

600 CAD/CAM work rations $359 

Longer runrime $529900 

1.250 Multiple sy rems $689 

Fr•ncc: l+JJ) 1.64.62.59.00 Germ:iny: 1+49)89 95S 23-5 

Rriau K. musc, Netll'ork M1111,1ger for 
Guudyear Airship Operations. knows how 
critical AP /m 1t t•c1i1111 f dll lie." The night 
of the All·stargame a tonuulo came 
tl1Tough our blimp ht111gcr ,md took out our 
roof. Our airships 1frm,md absolu te 
w 1111111mication so I protect our local and 
remote sen1ers rd th tht• most reliable 
protection I <"•111 find: APC. APC's 
I'owerClmrt• softtcarr! slml our ser1·er down 
;,, an orderly way... d osrd 0 111 ,z/I files nice 
1.md ueatly. \l'he,, rue recum1erted. 
t 11erythmg came b.1ck "P /1erfectly. without 
a /J irc/;. .. 

Faced w11h 11 wc11cr mam brt 11k . Alark 
Conley. Reg1om1l Mairagu of Nm•elfs 
remote s11 lts office m Detrotl u1.1s uma ::. ed 
.II APC's rel1.1b1l1t)-. .. Tin: :\PC writ W .15 

sitting m att mch am/ a /J,1/f o U'Jter, 
working 111 st {int•, 1J.s though 11othiug u·.zs 
111111sua ( .wd we Inst 11() da ta ro tins 
disaster. \Vr"11c used APC hen• n Otl' for at 
least (uur years - mure tlnm ,, do::.en 1111its 
:Ire afl around the office . uiul we're well 
satisfied, so we were e11c11 more impressed 
to learn tlwt tin~ 1mits tlrt' amphibious/" 

Thar's why you need instantaneous 

bartery backup power from an APC 

Uninrcrruprible Power Supply co prevent 

keyboa rd lockups, data los , and era hes. 

Wirh an APC UPS, yoL1ger six rimes the 

protection of a high-end su rge protector 

fo r linle more than twice the price. And 

$ 11 9 is much less expensive than fo l c 

piece of mind . APC UPSs carry up to a 

$25,000 lifcrime guara nrce agai nsr surge 

damage ro your prope rl y connecred equip ­

menr, and arc ava ilable ro suit <111)' 

app lica tion, from network servers and 

PC , to fax and arcllite systems. 

PROTECT YOURSELF OR 

KICK YOURSELF••• 

Ir's been aid rhat rhere are rwo rypes 

of compurcr users: those who have lost 

data, and rhose who arc abour ro. Prevcnr 

the si ngle b rgesr cause of computer 

problems and join a fa t-growing third 

carcgory: those who prorect their P ' 

with rhc mo t reliable prorccrion rhey can 

buy: APC UPSe . So ask fo r APC ar your 

fa vorire reseller. Ar just $119 an APC UPS is 

serious prorecrion no serious compurer user 

should be wirhour. 

APC has won more awards for reliability 
than all other UPS vendors combined ... 

TM 

AMERICAN POWER CONVERSION 

Call 800-800-4APC 
please refr rence D<pt. 1\ 2 

Tel: (40 I)789-5735 

rax: (40 I)788-2797 


Compuserve: GO AP UPPO RT 

lnrcrnet: apcrcch@a pcc.com 


UK: 1+44 } 75.l 5 11 02! lrc!J nd: (+35 1.191 701000 LHin America : (+IHO I.789.57.H Japan : 1+83)5295 19SS 
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News&Views 

INTERNATIONAL NEW PRODUCTS 

(A msterdam, the Netherlands, 
3 1-20-623-3495 ; fax, 3 1-20­
622-680 I) won in the Best Mul­
timedia Software category forBYTE Picks CeBIT's Best 
its SG I- and Sun-workstation­

B 
HAN OYER, Gennany- ti o n ' u e r inte rfac e. The 

YTE' s editors honored Sce nic Me dia PC , from 
innovati ve new products Siemens-Nixdorf (Augsburg 

di splayed at CeBIT 
'95, the world 's 
largest technology 
exposition. BYTE' 
editors chose Wi z­
dom Pro as the most 
s ig nificant new 
product at the show. BYTE's 
awards recognized new prod­
ucts developed in Europe and 
the Middle East. Exceptional 
products developed in the Far 
East were also recognized. 

Wi zdom Pro , fro m MLL 
Software & Computer Indus­
tries (Tel Aviv, Israel, 972-3­
5656888; fax, 972-3-5613457) 
also won the Best Applications 
Development Software award. 
The Windows-based, Pascal­
like tool lets you focus on the 
s tru c ture o f yo ur problem 
rather than on yo ur appl ica-

When you click the programmer 
subclass [at leftJ, Wizdom displays all 
related (encapsulated! members at 
right. You can zoom in, view, and modify 
the definition of any member. 

Germany. 49-82 1-804-3680 ; 
fax . 49-821-804-3600). a PC 
with a wealth of integra ted 
communications. won the Best 
System award. 

The Mobile As. istant, from 
Solid Computer (Oberschle­
asshaem, Germany, 49-89-1 1­
57-19-0; fax , 49-89-3-15-91­
46) , won th e Bes t Mo bil e 
Sy tem category. It integrates 

BEST SYSTEM: The N6·670 Suprema, from Olivetti 
(lvrea, Italy. 39-125-2500; fax, 39-125·522524), Is a 
120.MHz, PCl-Oased Pentium s~stem slated for com­
mercial availability by the end cl June. The Power 120 
Is a prototype 120.MHz. PowerPC 601-based system 
from Peacock (Wuenneberg.Haaren, Germany, 49-2957­
790; fax, 49-2957-799291). 

BEST MOBILE SYSTEM: Olivetti 's Echos 48 Color Plus 
notebook computer. The Psion 3A hand-held computer. 
{the new 2-MB version) from Psiln, {London, England, 
44-171-262-5580; fax, 44-171-258-7340). 

PERIPHERAL: PolyCon/ XS Matrix Control Unit, from 
PolyCon Data Systems {Bielefeld, Germany. 49-521­
9861321; fax. 49-521-9861322) eliminates duplicate 
monitors, keyboards, and mice by letting you control 
multiple network servers (up to 16 per unit) from one to 
four management consoles. The wortdwlde version of the 
Llnalyzer from Bytecom (Dion-Valmont, Belgium, 32-10. 

MULTIMEDIA APPLICATIONS: Vldis 3.5, from SYM 

Media (Calderara di Reno, 

Italy, 39-51-728-728; fax, 

39·51-728-730) Is a Win­

dows-based multimedia 

authoring program. The Trea­

sures of Russia. from Inter­

soft (Moscow. Russia; fax, 

7-095-278-6139) brings 

Russian art ranging from the 

Middle Ages to the avant­

garde periods to CD-ROM. 


MULTIMEDIA HAROWARE: 

mlroVideo 12 PD, from mire 

Computer Products (Braun­

schwelg, Germany, 49 ­
53121-13·427 ; fax, 49 ­
53121-13-159) combines 


severa l communications and 
computing components into a 
mobile office and real-time 
route guida nce tool for vehi ­
c les. The Gypsy Card MNP. 
from Dr. Ne uhaus Telecom­
munication (Hamburg, Ger­
many, 49-40-55-30-4-356; f<L,. , 
49-40-55-30-4-1 80), won for 
best peripheral. The PCMCIA 
type 2 device provides wire­
less communications by con­
nect in g to a wide range of 
phones that use the digital cel­
lular GSM (Global System for 
Mobile Communications) net­
work . 

T ay lor II 3.0, from F&H 
Simulalion (Tilbllfg, the Nether­
land. , 3 1- 13-366344; fax, 3 1­
13-427 5 16), which won th e 
Bes t Applications Software 
award , is process modeling/ 
analysis software that simulates 
the flow of objects \\~thin a pro­
cess. Gig3Dgo, from Electrogig 

affordable Windows graphics acceleration with full· 
screen AVI {Audio Visual Interleave) and MPEG play· 
back. Play It, from Spea SoftWare (Starnberg, Germany, 
49-81-51·266-0; fax, 49-81-51-21258), is an lnexpen· 
sive MPEG playback card. 

CONNECTIVITY HARDWARE: Onlan, from RadVlslon 
(Tel Av'.v. Israel, 972-3-64Hl661: tax, 972-3-647-6669) 
lets you conned existing meeting room videoconfer­
encing systems to LANs and routs videoconferencing 
traffic over LANs and WANs. Etherminal 4W from Igel 
(Augsburg, Germany, 49-821-7200.200; fax, 49-821· 
7200.199) Is a secure multiprotocol terminal that sup­
ports Unix character. XWindow applications, and Win· 

CEBIT '95 

SPECIAL RECOGNITION 


AWARDS 

• The 6Plex six.speed CD-ROM drive (trans .. 

fer rates of up to 900 KBps), from Plex­

tor {Tokyo, Japan). 

• 	The Pentimedia II notebook computer 
(video, CD-ROM , stereo sound, 100.MHz 

Pentium), from Dual Enterprises (Taipei , 
Taiwan}. 

• 	The AcerNote 950 notebook computer 
(stereo sound , CD-ROM drive, active 
matrix display. 90·MHz Pentium}, from 
Acer Computer (Taipei , Taiwan). 

based 3-D modeling/animation 
soft ware. 

PCI Video board, from Fast 
Multimedi a (M uni ch, Ger­
many, 49-89-50-20-6- 185; fax, 
49-89-50-20-6- 199) took the 
award as Bes t Multimedia 
Hardware. It pac ks a PCI (Pe­
ripheral Component Intercon­
nec t) graphics accelerator, a 
Windows video accelerator, a 
frame grabber, a TV tuner, and 
teletext capability onto an add­
in card. 

Cell-Master, an ATM (asyn­
chronous transfer mode) mul ­
tiplexer from CelJWare (Berlin, 
Germany. 49-30-46-7082-0; 
fax , 49-30-46-307-658) , took 
Best Hardware Connectivity 
ho nors. NM Elite , fro m 
Comtest (Kensington, London, 
Eng land , 44-171-938-459 l ; 
fax , 44- 17 1-938- 1649). a pro­
gram for analyz ing and testing 
Ethernet LANs, won Best Con­
necti vity Software. 

dows applications. 

CONNECTIVITY SOFTWARE: 
PayDay, from Lagercrantz 
Communication (Sollentuna, 
Sweden , 46-8·626·06-50: 
fax, 46·8-754-77·59) Is a 
network management pro· 
gram for studying network 
usage and billing back users 
or departments for support 
costs. Nextlnfo for Windows, 
from VolceBit {Oulu, Finland, 
358-81-537-2353: fax, 358­
81-537-2338) simplifies the 
development of interactive 
voice response scripts and 
systems. 
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OOrror, mirror on the waff, 

who's the touehest of them affCef 


o question, it's the Tadpole PlOOO. Unlike 
other notebooks bound in plastic shells, the 

PlOOO is the only one armored with a magnesium 
al loy case - making it highly durable, yet elegant and 
lightweight. 

The PlOOO is not only the toughest notebook on 
the block, it's the fastest too. With lOOMHz of pure 
PentiumT M power, it could even outrun your desktop. 

And with built-in features such as 256KB Level 2 
write-back cache and a PCI bus for high-speed access 
to graphics, PCMCIA, and SCSI interfaces, the 
difference between the PlOOO and other notebooks 
is knight and day. 

Most important, the PlOOO is tough enough to 
stand the test of time... it can be upgraded to reflect 
your needs in the future. Removable SCSI-2 hard-disk 
drives are available with capacities up to 810MB, 
memory is avai lable up to 128MB of RAM using 
industry-standard SIMMS, and the Pentium proces­
sor can be factory-upgraded to tomorrow's even 
faster processors. 

Between now and then, you'll appreciate the 
PlOOO's creature comforts. Its Lexmark keyboard 
with integral pointer and three mouse buttons fits 
your hand like a glove .. .and its 10.4" active-matrix 
TFT true color screen is easy on the eyes. And for 
presentations, the PlOOO has lMB of video RAM for 
fast graphics response, 16-bit CD-quali ty sound, and 
resolutions up to 1024 X 768 on external displays 
and projectors to slay even the toughest crowds. 

The PlOOO is the first notebook bui lt to last. Call 
1-800-232-6656 today for more information! 

TADPOLE 
TECHNOLOGY 

United States: 512 219 2200 
Fax: 512 219 2222 

United Kingdom: 01223 428200 
Fax: 01223 428201 

France: 1 60 86 27 92 
Fax: 1 60 86 27 89 

h11d ln~d(' am.I l'c111h1m 1'11,.;nw1 IUKJ" 111•· Ua•km;oh o f lh<" Intel Co1pomlin11 All u1hc-1 lt;u lrm.ul\ u'<'ll hnirin .uc 1ht" 
p10penrof1ht>!1 u·~11«1 l~·r (uq1m.ulm\\ C J99'i T.u!polc. T1>c hnotot,,-. 
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News&Views 

INT E RN ET 

Companies Cut Phone Bills 

C orporations rely on their 

leased-line. private net­
works to cut their telecommu­
nicati on: charges by sending 
voice and data over these fi xed­
price-per-month circuits rather 
than over the public telephone 
network . 

However, many companies 
can' I reap the financia l bene­
fit s of usi ng leased lin es 
because they don' t have 
enough traffi c to make them 
practi cal. And some compa­
ni es save a fraction o f the 
amoun t they could because 
they link large reg ional data 
centers but don ' t use ded icated 
lease lines to connect smaller 
regional offices. 

Whatever the reason for not 
using leased lines, companies 
still pay phone charges every 
time someone in one site faxes 
or calls a person in another ite. 

Many compani es already 
use the Internet to send data 
across the globe. ow compa­
nies are tarting to use the 
Intern et as a pseudop ri va te 
bac kbone to carry fax and 
vo ice traffi c between sites. 

Helping things along in thi s 
area are new products from the 
Brooktro ut etworks Group 
(Richardson . TX (214) 907­
0885 ) and YocaJTec (North ­
vale, J (20 1) 768-9400). Both 
co mpa ni es already offe red 
products that save telecommu­
nications charges by running 
ove r pri va te network s (see 
''Brook trout Cuts the Cost of 
In te rn al Faxi ng," February 

Dialing for Dollars - Fax
Dial-up line Public swilched 

I 

fax - PBX- IP/lax router Leased line 

IP/fax rou ter Leased line lo olher sile 

PB - Fax 

Routing tables in Brooktrout's IP/FaxRouter find the least expensive link to send 
fax transmissions between corporate sites. 
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BYTE) . Their new offerings 
tap the Internet. 

Brooktrout 's IP/FaxRou ter 
lets a company send a fax over 
the leas t expensive route: 
leased lines (when avail able), 
the Internet, or the public tele­
phone ne twork (see the fig­
ure), all the whi le retaining the 
simple-to-use interface of a 
common fax machine. 
The user simply dial s 

the des tination fax l~""'ifijt'"~-i)iilliiiiiiiiiiITT~ffili~jljifll 
number, and the fax is ~
transmitted over the 
least expensive link. 

Voca lTec's Internet 
Phone so ft ware uses 
three algorithms (one 
for compression, one 
that handles packets that arrive 
ou t of order, and one that 
smoothes out delivery based on 
Internet traffi c loads) to let 
users hold phone conversations 
over the Internet. Each user 
requires a sound card , micro­
phone (or te lephone handset 
connected th rough the sound 
card) and a SLIP or PPP link 
into the Internet. 

Phone co nversations with 
Internet Phone are half-duplex, 
so on ly one person ge ts to 
speak at a time. The qua lity of 
the phone co nversa tion s is 
about that of a speaker phone, 
with some delays that make the 
conversations choppy. How­
ever, several users say thi s is 
acceptable. especially because 
th ey' re sav ing th e cost of a 
long distance phone ca ll. 

-Salvatore Salamone 

1elephone nelwork - PBX- Fax 

lnlernet - IP/fax router 
I 

PBX- Fax 

Toolbars To Go 

Iam always happy to see new ways of telUng a computer what to do with­


out resorting to manual programming. But I'm leery of development 


systems that don't let you code. I'm forever nervous they'll stall on the 


steep ascent of a critical programming task. SmartPad's Professional 


Edition from SoftBlox (Atlanta, GA 14041 892-02021 lets you work with­


out code if you wish or with code if you must. 


SmartPad is a Windows' development system for building toolbars. 


You can then install your homemade toolbars wherever you want out on 


Smar!Pad lets you build and instal your 
own toolbars. 

your cursor over a button, and when you click on the right mouse but· 

ton, balloon help appears. The toolbars themselves also have smarts: 

They reorder buttons when you resize them, and they let you move but­

tons around inside the toolbar or from one toolbar to another. 

ASmartPad button can trigger one of seven actions. Probably the most 

common use is to launch an application. You can also program a but­

ton so that clicking on it touches off a series of keystrokes, actiYates a 

menu command, or even unleashes a macro that can be a mix of key· 

board and/or mouse events. You can use SmartPad's macro recorder 

from the desktop or from within applications. Macros with lots of mouse 

movements can consume lots of memory. Thankfully, SoftBlox's recorder 

lets you selectively disable mouse events. 

ASoftBlox button can activate a ODE and (pacifying my nervousness) 

execute SoftBlox's SmartScript program. SmartScript is a program­

ming language that looks so much Dke Visual Basic that, if you're familiar 

with one, you'll have no problem with the other. You can build dialogs; 

perfonn user and file l/O; and In short, build your own suite of toolbar­

activated miniapplications. Even better, you can use SmartScript as a 

vehicle for automating complex activities within existing applications. 

The price of SmartPad Professional EOltion is $295, although as you read 

this, SoftBlox is selling It for a promotional $199. The standard edition 

(which does not include SmartScript) Is $99. 

Caution: Ifs easy to overdo toolbars, and SmartPad's simplicity makes 

that likely. Already Ifind myself swamped in active Excel toolbars, with 

little room left for the spreadsheet, and I haven't even started making 

SmartPad toolbars for Excel yet 

the desktop or inside an appli­

cation. 

Of course, a toolbar Is Just a 

dialog with buttons, but Smart-

Pad lets you build "smart'' but· 

tons. Tooltip·like titles you 

define automatically pop up a 

few seconds after you position 
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IMAGE AC QUISITION TRENDS 

OCR Fuels Slow Paper Burn 


A n OCR scanner- when 
co mbined wi th a fa x/ 

modem-eq uipped co mputer. 
software. and a prin ter-could 
soon be replaci ng stand-a lone 
fax or multifunction fax-copier 
machines in the business offi ce. 
" It rea ll y is a hot lime for 
im age acquisition. inc luding 
scanners and sca nnin g so ft ­
wa re." says Kri s ty Holc h, 
direc tor of scanning market 
strateg ies for market -analyst 
firm BIS Strategic Decisions 
(Norwell. MA ). 

Flat -bed. shee t- fed. and 
hand sca nners are becoming 
more afford ab le. 'Today. you 
can get a 24-bit. 300- by 600­
dpi flatbed sca nner fo r under 
$600," Ho lch says. That's 
about $200 below what most 
co mparable unit s cos t las t 

Programs like 
ligature Software's 
CharacterEyes for 
Windows that 
integrate with other 
Windows applications 
and offer one-button 
scanning and 
improved accuracy 
are bringing the 
elusive paperless 
office closer to 
reality. 

year. Primax (Campbell. CA) 
has developed a combi nation 
hand-held/motori zed/sheet -fed 
24-bit sca nner fo r Windows 
called the ColorMobilc Office. 
which sell s fo r $329. By June, 
the co mpan y ex pect s to 
release an 8-bi t, black-a nd­
white hand scanner that will 
sell for just $89. Fla1bed 8-bit 
scanners arc al so available for 
abou t $400. 

The improved acc uracy, 
usability. and abi lity to inte­
grate with other core produc­
ti vity programs of OCR soft­
wa re from co mpani es li ke 
Xerox. Caere, and Ligature is 
also pushing demand for scan­
ner solut ions. OCR programs 
can stil l have problems cor­
rectly identifying small tex t in 
a smudgy fax. But so ft wa re 

developers continue to improve 
the accuracy of programs in 
converting bi t-map images into 
ed itab le text using such tech­
nology as neural-ne twork ­
based recognition engines. 

Th e sca nner/PC/modem 
solution won ' t appeal to every­
one. Organizations who need 
to fax many documents- some 
paper-based and others PC­
based- may prefer the combi­
nation of a fax machine con­
nec ted to a network via an 
RS-232 seri al po11 and a soft­
ware fax server from a compa­
ny such as LANsource Tech­
nologies (Toronto , Canada. 
(416) 535-3555). And maga­
zines and other businesses are 
ex ploiti ng electronic di stribu­
ti on channels like the Worl d 
Wide Web and E-mail for con­
tent publication instead of fax . 

However. the move toward 
electronic distribution should 
increase demand for OCR and 
scanners. Many compan ies 
who have '·legacy" documents 
(paper doc umen ts whose cre­
ating fil e is lost or not eas il y 
access ible) will need a bridge 
between the paper world and 
the electronic world. Building 
that bridge using OCR is get­
ting eas ier and less expensive. 

-Dave Andrews 

NEW OCR PRODUCTS AT A GLANCE 

TextBridge 3.0 ($99) and TextBriilge Pro 3.o ($349). 
These new versions of Windows OCR program offer 
improved accuracy. Pro version integrates with other 
applications, and its document recomposition pre­
serves elements like docurrent headers and footers 
within word processor or other applications. Power 
Mac versions are slated for later this year. Xerox Imag­
ing Systems (508) 977-2000. 

Prlmax Scanners Primax sells a range of portable 
scanners (see What's New, page 204). Primax (408) 
364-2800. 

PaperPort 2.0 for Windows (See What 's New, page 
203). Visioneer (415) 812·6400. 

Delrlna WlnFax bundle (under $350) This package 
will bundle WinFax Pro for Wirdows with 300-dpi, multi­
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sheet-fed scanner from Fuj itsu that c.onnec~s to pc 
via parallel port Delrina (408) 363-2345. 

WordScan Plus 4.0 for Windows ($595)"This new 
version of an OCR package from Caere has a new 
engine with improved text recognition. The company 
also sells OmniPage Pro 5.0 for Windows and Power 
Mac ($695) and PageKeeper document manage­
ment/ OCR software. Caere (408) 395-7000. 

CharacterEyes for Windows 2.5 ($79.95) and Pro 
version ( $495) The low-end version runs in systems 
with 4 MB of RAM. Pro version offers advanced deskew­
ing {up to 20 degrees), support for Western European 
languages, trainable mode to read calligraphy and 
Greek letters. The Mac 680XO version is to ship in 
May. Ligature (617) 238·6734. 

Motif (see "Motif Offers Vari­
ation on LCD Theme," April 
1994 News and Views). 

About a year ago , BYTE 
wrote about Motif's active­

addressing displ ay 
technology that would offe r 
active matrix quality at prices 
slightly higher than passive 
matrix displays. But in what 

analysts see as a setback to 
U.S. efforts to establish a 

domestic flat-panel display 

manufacturing base, the 
Wilsonvil le, OR- based com­
pany recently announced it 
has shut down its newly built 

LCD manufacturing line. 

Motif vice president Kevin 
Cornelius says the company 

still plans to supply the 
ASICs its partners need to 

implement active addressing 
in thei r LCDs. Mot if's part· 
ners include Tottori Sanyo 

{Tokyo, Japan), Standish 
Industries (lake Mills , WI), 
Kyocera {Kyoto, Japan), and 
Asahi/Optrex (Tokyo, Japan). 
· we mothballed the front 

end of our manufacturing 
process because additional 
investment was needed to 

bring manufacturing yields 
up to competitive levels ," 

Cornelius says. "A captive 
manufacturing facil ity is just 

not needed." 

Motif says it wi ll continue 
to assemble panels obtained 
from its strategic partners 
into fina l products . Motorola 
will manufacture the ASICs, 
and first-generation samples 
were due out th is spring. 
Active-addressed products 
are expected to cost about 
30 percent more than com· 
parable passive matrix prod­
ucts. Second-generation 
ASICs are now under devel­
opment, which should 
reduce the price premium 
over passive matrix to about 
25 percent. -Chris Chinnock 
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Blasts from the Past 

DENNIS BARKER 

The new Amiga 3000 had a 
68030, a 32-bit architecture, a 
multitasking OS, and a new 
GUI. It had a high-resolution 
display. It had stereo sound and 
connectors for video gear. It 
was "the ideal multimedia plat­
form." It cost about half as 
much as a comparab le Mac 
Ilci. It had zealous owners_ It 
had everything but big sales. 

Intel's new 33-MHz 486 fueled 
ALR's PowerVEISA and 
A1t~'s Premium, both scream­
ers, but our review found that 
ALR's 64-KB external cache 
gave it more vroom. 

Can you hear it huffing and 
puffing? Everybody was doing 

aerobics back then­
including batter­
ies. We reported 
on a zinc battery 

~ 

that breathed airborne 
oxygen and mi xed it 

with water molecules 
in an a lkaline gel 

electrolyte, which produced hy­
drogen atoms, which._. well, 
eventually it all generated elec~ 
tricity. Since our article, the 
Aerobic Power battery has 
been commercialized by AER 
Energy Resources. It's being 
used in power packs for hand-

notebooks, including the Zenith 
Noteflex. "Zinc a ir batteries 
increase your nm time by about 
five times," an AER spokes­
man said . 

139-JTE _, 
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AT&T's Unix PC was the com­
pany's attempt to get Unix into 
the mai nstream office. They 
were goi ng to make Unix eas­
ier to use, see. The system 
came with menu-driven soft­
ware that stepped you through 
most operations. It also fea­
tured two things novel enough 
to get italics: virtual memory 
and telephony. 

Multiprocessing was the theme. 
We spent nine pages debating 
what it is-" it may mean two 

Twonow-legendaryPCs camein 
for review that month: the new 
Compaq Deskpro and the new 

The AT trumped the 
PC, the XT, and a 
million c lones by 
havi ng the new 
286chip. This =~· 
meant fas ter clock 
speed (6 MHz) , a 16-bit data 
bus, and protected mode. IBM 
also added a new floppy format: 
L2MB. Buttherewasonething 
the AT couldn ' t do that the 
Deskpro could : run Flight Sim­
ulator. 

tapes. " Floppy disks may be a 
g lamorous way to store pro­
grams and data ," one author 
wrote, " but the cassette is far 
from dead ." Not only far from 
dead, but " here to stay." Like 
that parrot in the Momy Python 
skit, cassette storage must be 
merely resting. 

Desktop revolution Our West 
Coast bureau described a new 
program fro m a company called 
Aldus. The program was called 
PageMaker. People would use it 
to do somet hing called "desk­
top publishing." 

make Vietnam look like a birth­
day party." 

Smalltalk fans fin all y had 
so me microcomputer ver­
sio ns to use: Digitalk ' s 
Methods, fo r the TBM PC , 
and Smalltalk-PC, fo r the 
Apple fl . Wrote Bruce Web­
ster: "Perhaps now that 
some ' real ' Smallta lk im­
plementations are reaching 
the micro market. the ob­
ject-oriented approach to 
sofr.vare deve lopment will 
get its first true test." 

Floppy drives were exotic and 
expensive. We explained how 
to build a disk-controller board 
so you could hook a Shugart 
drive to your 8080A box. 

You could stick with cassette 

Baked Apple Edi­
tor Carl Helmers, 
in Kenya, set up 
h is App le II to ..._______..._ 

co nt ro l a camera fo r pho­
tographing th e solar eclipse. 
But it kept crashing. It was too 
hot. The sun had cooked the 
main board to about I 80°F. 

Return to sender A new report 
predicted that $4 billion would 
be spent on E-mail services and 
equipment by 1990. " The field 
will be dominated by IBM , 
AT&T, and GT&E, wi th the 
U.S . Postal Serv ice get tin g 
abou t one-quarter of the busi­
ness." 

Price Check 
Apple II, with 16 Kil of RAM $959 
Tl·.99/4, with 16KB'of 
RAM and a color monitor $979 
Micropolis MetaFloppy 
drive, with controller $999 
Altos 4-user system, with 
29-MB Winchester drive $14,260 
Microsoft BASIC Compiler $395 
AIJ Introduction to 
Microcomputers 
by Adam Osborne $12.50 
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held computers in vertical ,...--,.,..--,.-----..,.,,----,,, 
applications, and there are 
versions in the works for 

QuizShow 

The object at right is .•• 

a . a cubist sculpture of a fried egg 
b. a prop from Star Wars 
c. the head of a cybernautic cyclops 
d . an alternative input device, circa 1990 

IBM AT . The 
Deskpro had a 
dual -speed 8086. 

For pure PC 
co mp at ibilit y , 
you had to run at 
4 .77 MHz to em­
u Iate th e PC 's 
8088. lfyou pre­
ferred speed, you 
could switch into 
7.1 4-MHz mode. 

independent Z80 
comp uters shari ng 
only the sa me hard 
disk, [or] it may mean 
2 milJion 68000s shar­
ing everything from 
resources to the same 
program"-then con­
cluded that most mi­
cro users don't need it. 

Jerry Pournelle gave hi s 
Folly of the Year Award 
to execs at two companies 
threatening new copy­
protection schemes. One 
would plant malfunction­
induci ng worms in the 
PC. The other promised 
" booby traps that wil l 



See Dow WOIJT Lets lou Build Real, Hem y-Duty Progmms Without Writing a Single Lineof Code. Free. 

PC Week called Layouc a "sure thing." 

We call ita revolution . With over200,000 

users, rans of add-ons, and widespread 

third-parry support, Layout is the only 

rool that lees you build DOS or Windows 

programs by manipulati ng ob­

jects on screen -without writ­

ing code. Nor jusr simple pro­

grams, bur real, heavy-duty, 

mission-critical applications. 


The True Powrr ol Ohjrrls 

Layout is cruly object-oriented, 

both in rhe programs it creates, 

and in how you use ir. You start 

our by arranging objects in a 

simple diagram, and then add 

more objects as the program 

grows, or create new objects by 

combining existing ones. You 

can even run your program as 

you're bui lding ir. Dara-entry, 

database, and report formats are 

al l visually designed on-screen. 


What l.a!youl llclirnrs 

When you're done, Layout creates real 

.EXE files, or well-structured and effi­

cientC/C++, Pascal, or BASIC programs. 

You can even create new objects righr in 

Layout, or even re-use existing source 

code. Layout supports DOS and Win­

dows, wirh NT and OS/2 coming soon, 

and applications written on any of these 

platforms are automatically portable ro 


rhe others - including Windows 95 
(Chicago}. 

Visual Power, lnrrcdihlcl'r.rlornmm:c 
The programs Layout creates are com­

plerely graph ical, even under DOS, and 
fu lly support OLE 2.0, DOE, 30 bur­
rons, hyperrexr links, messaging, creating 
and using DLLs, and much more. Layout 
even supports picrures as a dara-rype! 
Layout creates very efficienc programs ­
they'refastandcompacr. No I50K "Hello 
World" programs come out of Layout: it 
doesn ' t just spit our pre-canned code like 
ocher so-called high-level tools. And now, 

Objects, Inc. is offering a free Win ­
dows95 Toolkit with Layout so you can 
start building tomorrow's programs to­
day! 

l.c1i·oul: theUllimateTool 
Layout delivers 
the future fo r 
$299.95, includ­
ing everything 
you need to build 
programs; free, 
unlimited, tech­
nical support; 
and superb docu­
mentation. Call 
today, join the 
Layout revol u ­
tion , and never 
see code aga in . 
Ever. 

Free! 
L1rn1 T 1\11111.1nT10.\~ S.rnPLER 

'ff800-424-6644 

99 Rosewood Drive e Danvers, MA 01923 USA 

USA 508-777-2800 FAX 508-777-0180 


Email info objectsinc.com 

Australia 07-855-2333 FAX 07-855-2364 


Pncing and Condilior..s May V:u v Outside Non h America . O 19<)5 Objects , Inc. New Zealand 03-343-2150 FAX 03-343-2 151 
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Risky Business and Private E-Mail 

RUSSELL KAY 

F or as long as I've dealt with the Internet, 
the single resource I've admired most 

is the Risks forum , or to give it its full name, 
Forum on Risks to the Public in Computers 
and Related Systems. This is a discussion 
group moderated by Peter G. Neumann, prin­
cipal scientist at SRI International's Com­
puter Science Laboratory. 

Since Neumann started the Risks forum in 
1985, it has provided a continuing stream of 
information and anecdotes about a remark­
able variety of dangers and vulnerabilities 
that grow out of computer technologies. 
Among the critical issues discussed on Risks 
are privacy and legal protections, software 
and hardware bugs, reliability. E-mail. 
inflated expectations of If you decide to en­
computer accuracy and crypt your E-mail­
trustworthiness, use of or part of it-you 
computer systems for need to be aware of a 
what are life-and-death number of issues: key 
situations, and ongoing management (i.e., get­
problems involving fraud ting secret decryption 
and computer-related crime. keys to the people you 

Neumann has want to have them) and 
back, looked over 10 years administration (e .g., 
of Risks digests, and analyzed what happens if you lose 
what it all means. The result is your key?) , third-party 
Computer-Related Risks, a 
book that gave me a new appreciation for 
many threats that I'd known about, but whose 
implications I didn't fully understand. One 
of the most interesting chapters focuses on 
reliability and safety issues in areas ranging 
from nuclear power plants to medical moni­
toring systems and the consequences of our 
general dependence on computer-based clocks 
and calendars. 

The first part of the book lists and com­
ments on past problems, and the second part 
presents techniques for increasing system re­
liability and security. In addition, Neumann 
offers some blunt commentary on most peo­
ples' unquestioning trust in computer-gener­
ated data. 

My only quibble with Computer-Related 
Risks is that it is too analytical. It doesn ' t cap­
ture the wonderful give-and-take that appears 
on the Risks forum itself. On-line, you have 
the immediacy of informed and intelligent 
people talking to one another about the foibles 
and flaws-fatal, frivolous, or funny-of our 
increasing dependence on computers. 

As more of our communication moves to 
E-mail, keeping it from the preying eyes of 

spies, crackers, and other assorted bad guys 
becomes more important than ever. Bruce 
Schneier's latest book, E-Mail Security: How 
to Keep Your Electronic Messages Private, 
tells you how to protect your correspondence. 

Schneier is a security consultant who spe­
cializes in the black art/science of cryptog­
raphy . His previous book, Applied C1yptog­
raphy: Protocols, Algorithms, and Source 
Code in C (reviewed in the June 1994 BYTE), 
is a lucid yet detailed explanation of some of 
the esoteric aspects and implementations of 
crypto systems in current use. Thus, it 's no 
surprise that his new book concentrates on 

the use of crypto systems to protect 

certification, digital sig­
natures, and more. Schneier touches on these 
technical concerns, along with mechanisms 
for achieving them, such as one-way secure 
hashing, in a readable fashion. 

A significant part of this book focuses on 
PGP (Pretty Good Privacy), the most widely 
used crypto system around the Internet, and 
PEM (Privacy Enhanced Mail), another pop­
ular crypto standard. The author discusses 
their strengths and weaknesses, points out 
their differences, and mentions why you 
might prefer one over 
the other (and which COMPlJTER:RELATID RISKS 
one, of course). In 

Peter G. Neumannbrief, PEM is largely Addison-Wesley
concerned with au­ ISBN 0-201-S5805-X 
thentication-you 

$22.9Scan ' t send an unau­
thenticated PEM E-MAIL SECURITY: HOW TO 
message, for exam­ KEEP YOUR ELECTRONIC 
p le-whi I e PGP is MESSAGES PRIVATE 

much more con­ Broce Schneler 
cerned with protect­ John Wiiey &Sons 

ISBN 0-471-05318-Xing message privacy. 
In addition to the $24.95 

main discussions of 

PLACES TO GO, 

PEOPLE TO MEET 

LET'S GO: THE BUDGET GUIDE 
TO EUROPE Compton's NewMedia, 

2320 Camino Vida Roble, Carlsbad, CA 

92009, {6191 929·2500, $49.95 

R emember those famous 
guidebooks that told you 

how to travel throughout Europe 
for $5 a day? Five bucks may take 
you less than a block in a London 
taxi today, but it ' s nice to remind 
your children (or grandchildren) 
of the days when the old green­
back was once the coveted cur­
rency worldwide. A little of it 
could carry you a far distance in 
style. 

For today's travelers, Let's Go: 
The Budget Guide to Europe, 
based on the best-selling book, 
packs a great deal of useful infor­
mation into an accessible format. 
To whet your appetite for travel, 
more than I 00 pictures and 20 
minutes of full-motion video 
show you the beauty of Europe. 
You can print topographic and 
transportation maps, estimate your 
travel times, and create an excit­
ing itinerary, albeit one that will 
cost you more than $5 a day. 

Based on college students ' re­
search, there are practical recom­
mendations of places to see, eth­
nic restaurants that you shouldn't 
miss, budget-p1iced hostels, where 
to go for medical help, what to do 
if you lose your passport , and 
where to go (and especially where 
not to go) after dark. And, yes, 
there's even a list of clubs where 
you can score some hash in Am­
sterdam. 

Forward to sometime in the fu­
ture: I can just see my kids telling 
their grandchildren about the 
"good old days," how they saw 
Europe on only $200 a day. What 
a bargain I 

-Rich Friedman 
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I
I v The most complete hardware palette 

v WIBU®-BOX for LPT, COM , ADB, as card 
I for (E)ISA slots and as PCMCIA-Card 

I v Protection for DOS, Windows'" and networks 
I without requiring source code modification 

V Win32s™. WindowsNT, Mac™os, OS/2®, DOS package
I 	 I- today!
L 	 ... 

I 
I 
I 
I 
I 
I 
I 
I 
I

Weare 
looking fo r I 

international I 
distributors I 

Order your I 
evaluation I 

WI BU·SYSTEMS GmbH 
Rueppurrer Strasse 54w u D-761 37 Karlsruhe, Germany 
Phone: +49·721 -931 72-0SYSTEMS FAX: +49· 721-93172-22 

. . . 	 . " . II: I' - I J •• \ 

• '1 	 I ~ ' I ' ' • ' I I 

' 	 ' 

Novell's UnixWare™ 2.0 
has the power to chive your PC to 
the limit. UnhWare 2.0 is a true 32 ­
bit multi-tasking, multi-user 
gn1phical operating system. \Vith 
built-in networking and the ability to 
ru n tens or thousancls of UNIX, DOS 
and \Vinclows 3. 1 applications, it is 
the ultimate opemting system for 
your Intel-based PC. THE POWER Of UNIX Will BLOW YOU AWAY' 

UNIX PRODUCTS FROM 
INFORMATION FOUNDATION: 
• UnixWare Personal Edition 2.0 $298 

Desktop UNIX with graphics &networking 
• UnixWare App&cation Server 2.0 $1,135 

Unlimited user UNIX with the •works"/ 
• UnixWare Soflware Developmenl Kit 2.0 from $97 

The ultimate development system for UNIX 
• LAN Monager for UnixWare from $895 

Seamless UNIX conneclivity for WINDOWS & NT 
• 	Accelerated·X from XInside $99 

Get the X power of a RISC workstation an your PC 

• 
• Spry Air Connect $261 

Internet connectivity for Windows/ 
• Slackware Professional Linux 555 

PC UNIX for the rest al us! 

Call for our complete list of UNIX protl11cts! 

lhxW.u 
If ii aregiilered lrad<marl of Jnlormoticn Foundaiion. lnfcrmDlion Foundation's proJutt rli!iribulion busin•ll ii awned and f9'ra/ed by 

S.liwrsy Ameri<o Inc. Al r19isl!fer/ lrodemmls and 1rade11101h are die praperty of ihtk raped~e ""''"­

Information Foundation 
is the leading supplier of UnixWare 
products. IF also provides :1 full 
range of UNIX tools and 
com1ec_1 ivity produc!s for l)()th 
UNLX and DOS/ Windows systems. 
Our service and rock bottom prices 
combined with a no risk .W-day 
money back guarantee makt· Jr the 
place to come for UNL'(! 

1-800-GET-UNIX 

~ ~ Information.Jr• Foundation 

n'REAT PRICES 
·SERVICE t. SUPPORT 
• IATISFACTION 'UARANTIEI> 

P.O. Box 2821 
Evergreen, Colorado 80439 
Phone: 303/670-5345 
Fa cs imil e: 303n27-7618 
E-mai l: sa les@i f. com 

Southwind International Inc. 
P. 0 . Box 308 
Brookeville, MD20833, USA 
Phone: (301 ) 570-3497 
FAX: (301) 570-4773 

Books &CD-ROMs 


the systems, two extensive ap ­
pendixes detail how you can ob­
tain and install these programs. 
For PEM, we get detailed design 
specifica tion s. Sc hne ie r de ­
scribes the muniti ons/export­
restriction and patent/licensing 
ri ghts controversies that have 
erupted over PGP and its cre ­
ator, Philip Zimmermann. He in­
c lude s Zimme rmann 's PGP 
user's guide, which by itself con­
s titutes a " pretty good " intro­
duction to crypto methods and 
issues. 

None of this material is particularly new. What makes this 
book noteworthy is the practical , down-to-earth way in which 
the author shows how to use these systems to enclose your elec­
tronic communications safely inside digital envelopes. • 

Russell Kay, a BYTE teclz11ical edilor, has been reporting 0 11 compwer security 
issues since 1981. 

.......,_. ..... ,,,..., __.._,, .,....,.. 

-~-- -·---- .....-­- -~ -- ---­MAC PROGRAMMING 

REVEALED 
ULTIMATE MAC PROGRAMMING 
by Dave Mark IOG Books, ISBN 1-56884­

195-7, $39.95 

I fi rmly believe one reason the Mac 
hasn' t garnered a greater market 

share is because of the paucity of 
books on how to program it The num­
ber of authors providing solid Mac pro­
gramming information can be numbered on one hand: Scott 
Knaster, Stephen Chernicoff, and Dave M ark. I bought all their 
works. I especially liked Mark's Learn Con the Macintosh vol­
umes, which show you how to access the MacToolbox using the 
C language-not a minor task with the Toolbox oriented around 
Pascal. 

Now Mark is back, bringing with him the expertise of numer­
ous Mac progranuning wizards, such as Donald Olson, a member 
of Apple 's OpenDoc team; Jim Reekes, who wrote the Sound 
Manager for System 7; Greg Anderson, who wrote the Scriptable 
Finder; and many others . Their experti se is consolidated in a 
500-page tome appropriately titled Ultimate Mac Programming . 

There 's no introductory material here. You jump straight into 
a chapter on the Sound Manager and ru·e taught how to add sound 
capabilities to an application. Another chapter deta il s how to 
patch the M ac OS, with good treatment on writing " fat " (i.e., 
nati ve PowerPC ) traps. There's also an example of how to play 
a QuickTime movie, plus other practica l odds and ends. The 
source code for these examples and a demonstration version of the 
Metrowerks C compiler is packed on a CD-ROM that's bundled 
with the book. I learned a lot from the book and highl y recom­
mend it.• -Tom Thompson 

Risky On-Line Reading . 

To access the on-line Risks 
foru m directly, check yo ur 
lo cal system or on-lin e 
service to see if they already 
carry it For example , Risks 
is available on BIX in the 
s ecurity/ risks conference, 
and it's distributed on the 
Usenet as comp. risks . Past 
issues of the Risks forum 
are available for anonymous 
ftp from unix.sri. com in the 
/ risks directory. 
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eCD-RO 

at your • 


Multimedia publishing. Data backup. Soft\vare 
distribution. Electronic publishing. Records archiving. With 
the dataDisc series of CD-recorders you canput any 
information on a worldwide compatible CD-ROM 
and retrieve your information from any CD-ROM 
player. 

These third generation CD 
Recorders will cut an industry 
standard 680 megabyte blank 
disc in less Lime with more 
reliability than comparable CD­
ROM recorders. Plus, as the largest 
CD-R blank media retailer, we offer the best blank media at 
Lhe best price. 

Our systems come bundled with everything you need 
to begin making CDs right out of the box. With 
DiscMaker;~1 our powerful CD mastering soft\vare, you can 
cut discs in all formats including CD-ROM (normal data), 
CD-DA (Digital Audio) and multisession format. Or add 
DiscMakerni Multimedia mastering software and make 

CDs for XA (audio/video interleaving), CD-I, Photo CD, 
CD-TV and now Video-CD. 

Fast, ea5y and affordable. The dataDisc CDR-2x 
comes bundled with DiscMakerrM mastering software, 
SCSI card, cable, 10 blank discs and lifetime, toll-free 

technical support for only s2,495. 
Other configurations and faster 
CD-recorders are also available 
(CDR-4x and 
CDR-6x). 

Call today. 

We simply do it for less.'" 
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I 
When It Comes to CD-ROM -------: 

Wr 
NOW FULLY REVISED & EXPANDED 

Everything You Need to Know 
About CD-ROM Technology in 
One Comprehensive Volume! 
This Exclusive Book/CD-ROM Package Includes 
• Sound Clips and Clip Art 
• Samples of CD-ROM Applications 
• Multimedia Authoring Tools 

Part buyer's guide, part standards guide, and part troubleshooter, 
the BYTE Guide to CD-ROM, Second Edition discusses all aspects of this 
burgeoning technology so you can take full advantage. 

BYTE 
Guide to 
CD-ROM 
Second Edition 
by Michael Nadeau, 
Includes One CD-ROM 
$39.95 U.S.A. 
ISBN: 0·07-882104-5 

SECOND EDITION 
Exclusive Book/ CD·ROM 

Package Includes: 
Sound Clips and Clip Art 

Samples ofCO-ROM Applications 
Multimedia Authoring Tools 

Everything You 0 SBDRNE riif.Always Wanted 
Ger Answers-Ger Osborne 
For J\ ccur.ic)', Qua liq· .ind Value To Know About 

CD-ROM and More! 

Available Now At Your 
Local Book &Computer Stores0Jacle OBA Oracle. 


Ha·ndbook Workgroup Server 

Ior Call Toll-Free: 1-800-822-8158 Any Time 	
I 

by Kevin Loney Handbook I 

$3U5 U.S.A. by Thomas B. Cox IUse your VISA, American Express, Discover or MasterCard 	 I 

I 
I

ISBN: 0·07-881182-1 $29.95 U.S.A. 
ISBN: 0-07-881186-4 Key:SF3SBYL : 

Ya~o w PAGES 
S E CO N D I DI TI ON 

l~e lnt~met 
~ellow Pages, 
Second Edition 
by l:larley.Hahn 
and Ric~ Stout 
$29.95 U.S.A. 
ISBN: 0·07·882098·'1 

The Visual C+t­

Hand oql< 

by Chris H·.~app11s a11.d 

William H. Murray 

~4.95 U.S.A. 


. . ISBN: O·Jl'l-882056-1 

Tqnlog O~~cle 
by Michael J. Corey, 
Micliael Abliey, and 
Daniel Dechicliio 
$29.95 .O.s·.A. 
1SBN: 0·07-8B118H 
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AT NATIONWIDE STORES: 

Barnes & Noble 
BordersBYTE/Osborne Books are Avai lable 
Computer City

at the Following Locations 	 Media Play 
Software, etc. !-- ---- ---------- ---- - - - ------ ---------- ­

ALABAMA 
Mndiso11 
Madison Books 
and Computers 
PH: 205-772-9250 
FAX: 205-46 1-8076 

ARIZONA 
Tempe 
Compu ter Library 
PH : 602-820-0458 
FAX: 602-49 1-797 1 

CALIFORNIA 
Berlulry 
Cody's Books 

PH: 800-479-7744 (In CA) 

800-995- 11 80 (Oucride CA) 


C11pmi110 
Compucei Literacy 
Bookshops 
PH: 408-973-9955 

Sracey's Professional 
Bookstore 
PH: 408-253-752 1 
FAX: 408-253-5861 

l roine 
Irvine Sci-Tech !look~ 
PH: 800-229-95 14 
FAX: 714-733-0122 

Lor AngeleJ 
ASUCLA Students Store 
PH: 800-456-00 19 
PH: 3 10-206-404 1 
FAX: 3 10-825-0382 

Opamp Technical Books 
PH: 800-468-4322 
FAX: 213-464-0977 

PaloA/10 
Sracey's Professional 
Bookstore 
PH: 4 15-326-068 1 
FAX: 4 15-326-0693 

Sranford Booksrore 
PH: 800-673-2348 
FAX: 4 15-322-202 1 

Sncrmntlllo 
Tower Books 
PH: 9 16-48 1-6600 

San Diego 
San Diego Tech nical Books 
PH : 800-346-007 1 
f-AX: 6 19-279-5088 

San Fr1111d1co 
Stacev"s Professional 
BooJ;;;rorc 
PH: 800-926-65 11 
E-mail : sraceysbk@aol.com 

Sa11}01r 
Computer Literacy Bookshops 
PH: 408-435- 111 8 
E-mail: info@clbooks.com 

I _ - - - - - - - - - - - - - ­

San L11i1 Obispo 
Earthling Bookshop Inc. 
PH: 805-543-7951 

El Corral Bookstore 
PH: 805-756-5315 
FAX: 805-756-535 1 

Sa11111 B11rbarn 
Chaucers Booksrore 
PH: 805-682-6787 
FAX: 805-682-1 129 

Earthling Bookshop 
PH: 805-965-0926 
FAX: 805-962-6620 

UCSB Bookstore 
PH: 805-893-2082 

Sianford 
Stanford Bookstore 
PH: 800-533-2670 
FAX: 4 15-322-1936 

S1mrryvale 
Computer Literacy 
Bookshops 
PH : 408-730-9955 

COLORADO 
Bo11/der 
BiblioTck 
PH: 303-443-7037 

Colorado Bookstore 
PH: 303-442-5051 
FAX: 303-444-6604 

Colorado Spri11gr 
McKinzcy-Whicc 
Booksdlers 
PH: 7 19-590- 1700 

Dmver 
Auraria Book Center 
PH: 303-556-3230 
FAX: 303-556-3736 

BiblioTek 
PH: 303-534-3460 

Ta11cred Cove r Booksrorc 
PH: 800-833-9327 
FAX: 303-399-2279 
E-mail : 
books@racrcredcover.com 

E11glewood 
Sofrpro Books 
PH : 303-740-7751 
FAX; 303-740-8 152 

Lo11;s1110111 
Un ired Techbook Co. 
PH: 303-65 1-3 184 
FAX: 303-65 1-3405 

CONNECTICUT 
New H1we11 

Yale Co-op 
PH: 800-ELl-YALE 
FAX: 203-772-3665 

DISTRJCT 
OF COLUMBIA 
Wt1.Jhi11g1011 D.C 
Rcitcr's Scientific 
& Professional !looks 
PH: 00-537-43 14 
FAX: 202-296-9 103 

GEORGIA 
Ada ma 
Oxfo rd Bookstore 
PH: 404-262-9975 
FAX: 404-364-2729 

HAWAII 
Ho110/11/11 
Honolulu Book Shops 
PH: 808-847-5551 
FAX: 808-84 1-4674 

University of Hawaii 
Bookscore 
PH: 808-956-4338 
FAX: 808-956-4323 

ILLINOIS 
Naperville 
Books & Bytes, Inc. 
PH: 708-4 16-0102 
FAX: 708-4 16-0375 

INDIANA 
Fr. \17ayne 
Majcrek's Readers World 
PH : 2 19-482- 153 1 

MASSACHUSEITS 
Boston 
Charle.sbank Bookshops 
PH: 6 17-236-7442 
FAX: 617-236-74 18 

Watcrstoncs Booksellers 
PH: 617-859-7300 
FAX: 6 17-437-0997 

B11rlingto11 
Sofrpro 
PH: 6 17-273-2919 
FAX: 61 7-273-2499 
E-mail: 
books@softproeast.com 

Cambridge 
Harvard 
Co-Operative Society 
PH: 6 17-499-2000 
FAX: 617-868-7038 

Quantum Books 
PH: 617-494-5042 
FAX: 617-577-7282 
E-ma il : 
quanbook@world.scd.com 

\'(/o rdsworrh Books 
PH: 61 7-498-0080 
FAX: 6 17-354-4674 

Taylors 

New1011 Highla11ds 
New Engbnd 
Mobile Bookfu ir 
l'H: 6 17-527-58 17 
FAX: 6 17-527-011 3 

\ti'orccster 

T atnuck 
llooksel ler/Darabooks 
PH : 800-642-6657 
f-AX: 508-756-9425 
E-mail: 
darabooks@ddphi.com 

MICH IGAN 
Em1 La111i11g 
Grand River Books 
PH : 517-333-3666 

Flim 
Young & \'(ldshans 
Book Sellers 
PH : 8 10-732-0626 
l'AX: 810-732-2393 

MTNNF.SOTA 
Mi1111mpolis 
B:mers !looks 
PH : 6 12-339-4922 
PH: 800-626- 1049 
f-AX: 612-339-6134 

NEW HAMPSHIRE 
/-la11011er 
Darrmourh Bookstore 

PH : 800-675-36 16 (in NH) 

800-624-8800 (outside N H) 

f-AX: 603-643-5 170 


NEW MEXICO 

11/b11q11erq11e 
Page One, Inc. 
PH: 800-521-4122 
FAX: 505-294-5576 

NEW YORK 
New York 
Barnes & Noble 
f-ifrh Ave. 
PH : 2 12-807-0099 

Computer Book Works 
Warren Sc. 
PH : 2 12-385- 1616 
FAX: 212-385-8 193 

McGraw- Hill Book Store 
Ave. of the Americas 
PH: 212-512-4 100 
FAX: 2 12-5 12-4 105 
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PCs are getting to be as powerful as mainframes, and mainframes 

are being made from PC parts. But the mainframe of the future won't 

be a gigantic PC: It will be software and a network. 

ANDY REINHARDT 
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C users may be g lad the g lass 
house has shattered, but many of 
them are wa lking around with 
bloody feet. Some are even long­
ing for the good old days of cen­
tralized, secure data processing. 

But while IBM mainframes are indefensibly expensive 
in this era of cheap microprocessors , centralization of 
data and applications isn' t dead, and in some quarters, 
it 's on the rise. 

That 's the dichotomy organizations face as they test 
the waters of client/server computing and experience the 
frustrations (and cost) of implementing new technology. 
ln doing so, they are rediscovering the vaunted attributes 
of mainframes: security, reliability, data integrity, and 
a single system image for users. 

Yet, no matter how robust and powerful PCs might 
become, they will never be mainframes in the tradi­
tional sense. "The PC is growing up to be an application 
server, not a mainframe," says Bob Robinson, product 
marketing manager for Sequent Computer Systems 
( Beaverton, OR). In other words, PCs aren't so much 
becoming mainframes as they are assuming the re­
sponsibilities of mainframes. To meet this challenge, 
they're borrowing the best of what host systems offer 
while throwing out the drawbacks of the old model. 

And as PCs become more like mainframes-through 
improved performance, avai lability, and manageabil­
ity- mainframes are getting to be more like PCs. Mak­
ers of big iron are cobbl.ing together mass ive multi­
processor systems out of the same chips and disks used 
in desktop systems. 

" The hardware components of the low end will end 
up being the building blocks of high-end systems, and 
the robust features at the high end will be implemented 
at the low end," says Phil Hester, general manager for 
system technology and architecture at IBM in Austin, 
Texas. 

ln fact, most observers expect the predominant sys­
tem architecture of the future to be a hybrid model, 
where a variety of systems, ranging from desktop sys­
tems to servers to legacy hosts, are tied together under 
a common umbrella. "Some things really have to be 
centralized, whereas others are better distributed," says 
Shahin Kahn, who is marketing programs manager for 
Cray Research Superservers ( Beaverton, OR)." It 's a 
question of where you pay: a more expensive server 
or higher system administration costs." 

System Scenarios 
This blurring of computer architectures is erasing the rel­
evance of terms like mainframe, minicomputer, and 
microcomputer. Computers of 
the future will instead be ar­ Centralized Systems 
rayed along a spectrum of func­

PROS 
tionality , dri ven by the roles Better security
they play. Vital corporate as­ Lower support costs
sets will be stored on giant se­

Fault tolerance 
cure se rvers. Hig h- vo lume 

Easier data managementtransaction processing will oc­
cur on optimized para ll el CONS 

processors. Routine file , print, More expensive hardware 
and communications services 

will migrate to specialized nodes that could just as eas­
ily be embedded processors as PCs. 

At leas t that's one scenario. It 's also possible that 
hardware differenti at ion wi ll become a thing of the 
past. Replacing special-purpose servers could be vast 
webs of conunodity computing boxes, whose functions 
and interrelationships will be entire ly configured in 
software. In this vision , the top of the computer food 
chain is a so-called virtual mainframe, comprised of 
an arbitrary number of conjoined nodes that perform 
what we now call mi ss ion-critical or enterprise func­
tions. Only at the periphery of the network might the 
computers be optimized, perhaps for different user in­
terfaces (e.g. , office automati on, communications, or 
home entertainment) or usage patterns (e.g., stationary 
versus mobile). 

"Virtual mainframes deliver to people the ability to 
concentrate computing horsepower very flex ibly, when 
and where they need it ," says Joe Firmage, vice presi­
dent of strategic planning at Novell ( Provo, UT). " You 
can move power around the organization al will ." The 
challenge, of course, is to invest network software with 
the ability to em ul ate high-end mainframe features­
within the considerably more dynamic, unpredictable, 

· and complex world of distributed computing. 

Different Roles 
Today, there are two distinct definitions for a main­
fra me: a hardware/software platform for running legacy 
applications, or a set of high-end capabilities that may 
or may not require using a machine known as a main­
frame. The latter model is at the heart of downsizi ng. 
Customers are looking for less expensive alternatives to 
traditional host systems for new (and sometimes ex­
isting) applications, but they aren' t willing to give up 
mainframe-class performance and fea tures. " What we 
really want," says Alice Middleton, a vice president 
and IS manager for Bank of America (San Francisco, 
CA), "is a computing environment that offers us the 
richness and flexibility of Gills at the front end, with the 
security and re liability of a mainframe at the center." 

Carl Amdahl, CEO and chief technical officer of su­
perserver maker NetFrame Systems (Milpitas, CA), 
defi nes mainframes in terms of customer needs rather 
than technology. "We' re Lal.king about bet-your-business 
applications," he says. citing organizations that cannot 
operate if their systems fa il, that will st.:~fer grave eco­
nomic impact from downtime, or that must be able to 
mai ntain and grow systems while they're running. 
" These needs have classically dri ven the design of 
mainframes," Amdahl says. 

At a minimum, mainframes are designed to provide 
hundreds of MIPS of process­

Distributed Systems ing capacity, gigabytes or ter­
abytes of storage, and high 1/0

PROS 
bandwidth (via hundreds of par­Lower·cost hardware 
allel OMA channels) to support Distributed fault tolerance 
large data sets and many users. 

Faster access to local data 
They typicall y use extensive

Reduced communications costs memory buffers , dedicated l/O 
CONS controllers, intelligent queuing, 
Harder to manage and path management to boost 

performance, says Rick Baum, 
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an fBM Fellow and vice pres ident of sys­
tem architecture and performance. 

Features built in to support reliability, 
availability, and serviceability (often called 
RAS) include redundancy of key compo­
nents, error-correcting memory, diagnos­
tics, hot-swappable components, and ser­
vice processors that monitor perfom1aoce, 
correct problems, and notify operators of 
alarm conditions. Software too l s play 
equally vital roles: backup, HSM (hierar­
chical storage management), security, 
user/account management, predictive di­
agnostics, asset management, capacity 
planning, and cost accounting. 

The decline of the traditional mainframe 
is occurring not because users no longer 
need these capabilities, but because it has 
an untenable cost structure and outmoded 
oftware model. New IBM mainframes 

this year will cost on average $39,000 per 
MIPS, including software and serv ice, es­
timates Annex Research ( Phoenix , AZ). 
That compares to roughly $20 per MIPS 
for x86-based PC hardware. But, quips 
Annex president Bob Djurdjevic, ·•a MIPS 
is not a MIPS " when comparing PCs and 
mainframes. For one thing, the perceived 
price of PCs greatly underestimates the 
cost to manage them (which some ana­

lysts peg at $8000 per year per seat). 
The problem with mainframe software 

goes beyond its notorious expense and in­
flexibility: Mainframes use a shared-logic 
model , in which applications run at the 
center and are accessed via dumb termi­
nals. Thi s model no longer makes sense 
when inexpensive microprocessors let you 
off-load from the host both the user inter­
face and applications processing. 

Thus, the role of traditional host sys­
tems is changing. " The mainframe today is 
not a computer that provides processing 
power for the whole company," says 
Pauline Lo Alker, president and CEO of 
Network Peripherals (M ilpitas, CA). In­
stead, it 's a server or data repository. IBM 
is promoting the use of its mainframes as 
giant video servers for the information 
highway, and third-party products (e.g., 
Proginet' s LAN-Fusion) are simplifying 
integration of mainframes into PC LAN 
environments. 

Why use a mainframe? IBM's William 
Hoke, vice president of worldwide PC 
Server development and a veteran of the 
company's mainframe era, reaches for an 
answer. "The world is run by applications, 
not hardware," he asserts. Mainframes are 
supported by a wealth of software and 

tool s; it ' s thi s legacy that is their great­
est-and soon perhaps only-asset. 

Hybrid Model 
Traditional mainframe functions are now 
appearing on a variety of systems. One of 
the most widely used hybrid architectures 
today, says Gary Bloom, vice president of 
the mainframe and integration technolo­
gies division at Oracle (Redwood Shores, 
CA), is a three-layer hierarchy. It consists 
of desktop PCs (connected via Net Ware 
or another NOS [network operating sys­
tem] for file and print sharing, as well as 
some network applications), a mainframe 
at the center (accessed via 3270 emula­
tion for legacy applications), and a mid­
dle layer of Unix-ba ed database and ap­
plication servers. The servers run new 
programs and may also access the main­
frame as a shared, secure daia repository. 

The key to this model is that it uses each 
platform for what it does best. PCs de­
liver the lowest cost and broadest software 
base for clients, and they let users create 
their own solutions. Large Unix servers 
run circles around PCs in tenns of perfor­
mance and the number of enterprise-class 
applications, yet they ' re far more cost­
effective than mainframes and support new 

Five Software Models 

One way to view the difference between 
classes of computers is by the software 
they run. Joe Firmage of Novell splits 
the pie into five pieces. The first category 

Client and Server in One Box 

One intriguing implementation of partitioning is a 

scheme called clientjclient;server, In which the true 

client (i.e .. the end user) is represented inside the 

server by a client process. or proxy. This arrange­

ment can reduce network traffic and boost perfor­

mance. because both the proxy and server operate 

within the same machine and communicate at bus 
speeds rather than network speeds. 

This scheme breaks the hard coupling between 

the front and back ends (which In traditional 

client / server requires a hard·wired. real-time, RPC 

[remote procedure call] protocol) In favor of a more 

flexible. asynchronous link, based on RPCs or lighter­

weight messaging. Using proxies will make it easier 

to Implement transparent or dynamic networks, be­

cause the communications protoco l between the 

client and proxy can vary depending on the network , 

even while that between the proxy and server re­

mains fixed . 

Networil· Network· 
.i•.:ne ignorJnt 

Trad;tional ~ 
is network-ignorant desktop pro­ malnfMmP only a simple component 
grams that gain access to True that accesses a centralized partitioning 
shared resources only because 
a redirector inserted below them 
diverts file and print 1/0 calls to remote 
systems. 

The second category is network-aware 
applications designed specifically for 
LANs (i.e., groupware, SQL query tools, 
and custom-designed PowerBullder front 
ends) that take advantage of a data 
repository across the wire. These appli­
cations typically use limited server-based 
processes, such as triggers and stored 
procedures. 

Firmage calls the third category true 
partitioning. In this model, client and 
server components a~e independent and 
fully programmable, each with a known 
interface. "The transition In the PC world 
from local d'atabase applications to 
client/server applications will be 
matched by as big a step from client/ 
server to partitioned,· he predicts. 

In the fourth category, work load shifts 
more to the server. The client executes 

service via an APL This model 
more closely resembles a con­

ventional terminal/host architecture, ex­
cept that greater intelligence is assumed 
at the client. Compared with the third 
category, the server-based approach can 
reduce network traffic. 

The fifth category maps most closely 
to a traditional mainframe, because 
there is no active client-sJde component 
at all. The user is merely represented 
inside the central machine by a dae­
mon. An essential foundation of these 
kinds of centralized programs is a multi­
user OS that supports remote log-ins 
from numerous terminals. 

Firmage believes the computer in­
dustry Is headed towar.d the third cate­
gory. "The partitioned scenario is the 
midpoint of a convergence between the 
PC and mainframe model," he says, be­
cause it incorporates aspects of both 
distributed desktops and traditional 
shared logic. 
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software not available for 
host . Mainframes pro­
vide top-of-the-line 1/0 
performance, securi ty , 
and manageability for 
cenLral data. 

But as PCs and Unix 
systems become more 
sophisticated- as the ca­
pabilities of systems con­
verge-th i three- ti e r 
mode l could fo ld into 
two layers, or even one. 
The trend began severa l 
years ago with U1e intro­
duction of superservers 
from companies such as 
NetFrame and Tricord 
(Plymouth, MN). Now it 
is accelerating into the 
fast-growing segment of 
commodity servers from 
AST (Irvine. CA), Com­
paq ( Houston, TX), Dell 
(Austin, TX ) , Di g ital 
Equipment (May nard , 
MA), Gateway 2000 (North Sioux City, 
SD). Hewlett-Packa rd (Palo Alto, CA), 
and IBM (Somers, NY). 

There' s no hard -and-fas t definition of 
servers versus superservers . A common 
rule of thumb in the past was that servers 
were uniprocessors that were used mostly 
for Net Ware. Superservers were multipro­
cessors meant for databases and other 
client/server applications. However, mul­
tiproce s ing and more robust OSe are 
starting to appear in lower-end systems, 
so the differentiation is becoming murky. 
Suffice it to say , uper ervers suit cus­
tomers willing to pay a premium for ul­
trahigh re liability and avai labi lity . 

The movement of mainframe fea tures 
into servers entails boosting the perfor­
mance and re liability of basic subsystems 
(i.e., CPU, memory, and storage), design­
ing for greater capacity and expandability, 
and adding built-in system management. 
These changes basically defi ne what sep­
arates servers from desktop systems. 

More Robust PCs 
The first major area of improvement is in 
processing horsepower. In . heer process­
ing terms, today's servers are every bit the 
equal of earlier-generation minicomput­
ers and mai nframe . A Pentium chip of­
fers 100 MIPS or more of performance. 
The next-generation Intel P6 is expected to 
provide 250 to 300 MIPS , putting it 
squarely in Lhe range of conventional main­
frame . PC servers from numerous players 
are starting to support SMP (symmetric 
multiprocessing) configurations with two, 

fo ur, o r more CPUs , 
which can offer near­
!i nea r performance 
boosts if the OS and ap­
plications are multi­
threaded. 

The avai lability and 
acceptance of SMP will 
surge in the nex t few 
years because Intel has 
he lped leg itimi ze it 
through MPS (Multi­
process ing Spec ifica­
tion), which first ap­
peared in 1994 in 
hared-cache dual-pro­

cessor Pentium systems 
(known by the code 
names P54C/CM ). 
MPS is implemented in 
Intel chip sets and ex­
tends to dedicated­
cache, shared-memory 
configurations of Pen­
tium (and eventua ll y 
P6) systems. By estab­

lishing a baseline standard, Intel has helped 
make SMP a commodi ty ; server makers 
will thus have to resort to more special­
ized fea tures to stand out from the pack. 
IBM , for one, has aimed hi gh by licens­
ing the 400-MBps C-bus n technology 
from Coro ll ary (Irvine, CA) for its PC 
Server 720, a 100-MHz Pentium-based, 
four-way SMP machine. 

Very fast processors rely on caches to 
bridge the gap between CPU and memory 
performance. Most Pentium desktop sys­
tem · provide 128 to 256 KB of external 
(level 2) cache memory, in addiLion to the 
16 KB inside U1e chip. Many servers (e.g., 
the Compaq ProLiant 4000. certai n Tri­
cord models. and U1e 
IBM PC Server 720) 

PCs Acquire Mainframe Features SCSI ). The next 
me mory . The PC 
use 5 12 KB of cache 

wave is Ultra SCSI, Tod ay's PC servers have every bit the 
which runs up to 40 Se rver 720 also processing power of earlier-generation 
MBps a nd couldspo rt s a perfor­ mainframes. 
someday climb to 80 man ce- bo os tin g 

• 250+-MIPS CPUsthird - leve l cac he, MBps . In the Unix 
kno wn as a victim world , but coming 
cache, which buffers 

• SMP 
soon to PCs, are two • bigger caches. more memory and storage 
new serial-interface memory pages being 

• faster disk interfaces standards that should 
memory to main 
returned from cache 

further boost dri ve 
memory in the event 

• hot swapping, mirroring, RAID 
performance and re­• redundancy of key subsystems 
liability: IBM's SSA of a cache miss. 

• hardware diagnostics (Seria l Storage Ar­
typically implement 

Server makers 
chi tecture) and FC­

thei r own memory­
• 32-bit OSes 

AL ( Fibre Chan­• preemptive multitasking 
n e 1-A rb i t r a tedbus designs to boost 

• system management Loop). (See the text 
paq 's TriFl ex and 
throu ghput. Com­

box "Faster Storage 
Tricord ' s PowerBus, 

• remote diagnostics 
ls Key" on page 52.) 
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for instance, both run 64 bits wide at 33 
MHz, for a peak rate of267 MBps. Mem­
ory configurations are also surging. The 
ProLiant 4000 server from Compaq ac­
commodates up to 512 MB of ECC (error 
checking and correcting) RAM and 147 
GB of di sk storage. The ES5000 super­
server from Tricord accept up to 1 GB of 
ECC RAM and a walloping 168 SCSI de­
vices-for a theoretical capacity of nearly 
half a terabyte. 

System l/O is improving as a result of 
the fast PC! (Peripheral Component In­
terconnect) bus, which operates at speeds 
of up to 132 MBps (32 bits wide at 33 
MHz). Most servers use PCI to connect to 
storage and Lhe network, and many include 
EISA or Micro Channel architecture slots 
for general-purpose add-ins. (Server mak­
ers are dumping lSA because it is slow 
and can't be managed via software.) PCI, 
EISA, and Micro Channel architectures 
all permit self-identi fyi ng boards and soft­
ware configuration, but vendors are edging 
away from EISA because it can't be re­
motely diagnosed and configured. 

PC! suffers from limited support for ex­
pansion cards. AST and Digital both plan 
to bridge PCI buses together as a means 
of raising capacity (and, incidentally, of 
filtering bus traffic). However, bus bridg­
ing can impose signal latency penalties, 
notes Larry Shintaku, manager of ad­
vanced development for HP's network 
server di vision. Another approach , em­
braced by Apple, is to construct multiple, 
independently controlled PCI buses, which 
not only boosts aggregate 1/0 bandwidth 
but also affords a measure of redundancy. 

Storage performance is raised in servers 
by using faster dri ve interfaces, such as 
enhanced IDE and SCSI (in various con­

figurations, up to 20­
MB ps "fas t-wide" 



Faster Storage Is Key 
Storage speed Is the most important per­
formance factor in servers. After a period 
of relative stasis in storage interfaces, 
three technologies are emerging: 

Ultra SCSI 
Considered by some an Interim step toward 
serial Interfaces, Ultra SCSI represents the 
latest improvement to the decade-old 
technology. Ultra SCSI uses the same 
command set as Its predecessors (I.e ., SCSl-2 
In various configurations) and the same 
parallel ribbon cable. But by doubling the clock 
rate of the bus, Ultra SCSI offers burst 
throughput of up to 20 MBps for S.blt 
conl'!ectlons and 40 MBps for 16-bit 
connections. SCSI champions suggest that one 
final ratcheting of parallel SCSI technology 
might someday yield an 80.MBps rating. 

Serial Storage Architecture 
IBM's SSA Is a serial Implementation of the 
SCSl­2 command set, offering 20 MBps of 
bidirectional throughout, for a total capacity of 
40 MBps. (Plans call for capacity to rise to 200 
MBps in 1996.) SSA Is Implemented not as a 
bus but rather as a series of lndependept !]ops 
among up to 126 hot-pluggable, self­
conflgurlng devices. IBM Intends it as a low­
cost universal solution for local storage. Early 
supporters Include Adaptec, Conner, Future 
Domain, Mlcropolls, NCR, and Western Digital. 

Fibre Channel-Arbitrated Loop 
Based on work done by the IEEE's Abre 
Channel committee, FC·AL Is anottier serial 
Interface that does not, despite its name, 
require a fiber connection. Based on SCS~3 
commands, It offers data transfer rates of up 
to 200 MBps and supports 126 hot-pluggable, 
self-configuring devices on a loop. Promoters 
argue that f'C.Al tolerates drive failures better 
and, because of Its close ties to Abre Channel, 
could be used as a universal Interconnect for 
both systems and storage. Supporters Include 
Adaptec, Buslogic, Hewlett-Packard, Q-Logic, 
Quantum, NCR, and Seagate. SSA partisans 
fault FC,AL for being more expensive and 
consuming more power. IBM supports both 
Interfaces: SSA for storage and Aber Channel 
for system Interconnect. 

Storage Interfaces 
Ultra SCSI IBarit tbl'Ollghput) 

18-bit) 0 20 Mllps 

(16'bltl D 40 MBps 

Serial Storage Architecture 

Tobi capaclb 0 40 M8ps 

1996 (pnjected) c ::J•ma 
Fibre Channel- Arbitrated Loop 

Sustained ~ 200MBps 

Improved Reliability cally better. 
Aside from perfonnance Built-in hardware di­
and capacity , the fea­ agnostics make it possi­
tures that are most driv­ ble for software tools to 
ing PCs to be li ke main­ monitor and report on 
fram es are improved ystem status, fix prob­
reliability , diagnostics, lems on-line, and even 
and system manage­ take preventi ve action 
ment. Adoption of ECC against system failu res. 
memory , for instance, The Pentium , P6, and 
has exploded in the last PowerPC chips are able 
few year . (The mem­ to report s ignificant 
ory chips are the same amou nts of in formation 
as normal; what 's di f­ about their sta tus . In­
ferent is that I0 or more s trumented subsys­
bit s are used to store tems-including mem­
each byte so that incor­ ory, drive contro ll ers, 
rect values can be algo­ a nd buses-provide 
rithmically detected and real-time status infor­
corrected.) PCs have mation . And OSes are 
long used the more pro­ shipping with better 
saic parity checking for analysis tool s, such as 
memory chips , but not the Performance Moni­
across buses. Almost all tor supplied with Win­
servers parity-check all dows NT. "From an 
buses, and high-end sys­ instrume ntation per­
tems use ECC across bus and cache lines. spective, Performance Monitor has many 
AST has gone even fu rther in its Manhat­ more objects than most mainframes ever 
tan servers, using ECC in the SCSI sub­ had," says Mike Nash, the Windows NT 
system and disk controllers, says product Server group product manager. 
marketing manager Chris Norman. New PC-based system management 

For fail-safe operation, some servers of­ platforms (e.g., IBM' s NetFinity , Com­
fer redu ndant power supplies and fans. paq 's Insight Manager, AST' s Percepta, 
Others, such as fBM ' s machines, provide HP' s NetServer Ass istant, ALR's Net­
hooks into external UPSes (uninterrupt­ Tune, and Intel 's LANDesk) offer the best 
ible power supplies) . Today, onl y very of mainframe utilities with the added ben­
high-end superservers today offer redun­ efits of a GUI and desktop integration. 
dancy in the form of duplicate processor These system tool s typically address sev­
boards, system or [/0 buses, and 1/0 con­ era l key areas: inventory/asset manage­
trollers. ment, storage management and backup, 

Because a di k is the component most remote control, security, error logging, di­
likely to fai l, server vendors have given agnostics, performance monitoring, and 
particular attention to storage reliability. capacity utilization. Some incorporate pre­
This takes the form of both hardware and dictive failure analysis, capacity planning, 
software capabilities, for example, RAID and software distribution or metering. 
with sophisticated controllers and software Superservers do quite well with systems 
to manage hot swapping, disk mirroring, management, since this is largely how they 
backup, HSM, and preventive diagnostics. justify their higher prices. For instance, 

the Tricord Intelligent Management Sys­
Management Issues tem combines software, a dedicated 386 
"The main characteristic What PCs have that mainframes don't Where mainframes still excelof mainframes was their 
system management • CUls • Multiuser OSes 
structure," says Michael • User preferences, user programming • 1/0 architecture optimized for many users
Coleman, general man­

• Disbibution of processing among front • Enterprise-wide system managementager for PC Se rvers a t 
and back ends toolsrBM . " They could run 

themselves." While Cole­ • Dynamic resource binding. loadable • Enterprise appfications 
man acknowledges that software modules 

• Scalability
"we don ' t have that kind • lneipensive components allow for 

• Reliabiflty and availabilityof maturity yet in the PC customization 
space," he and many oth­ • Security• Easier-to-use system management
ers argue that the situa­ tools 
tion is getting dramati­
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Most of today's clienr/server 

development too ls force 

yo ur applicat ions to be driven by 

rhe ourward appearance of things. 

It's akin co putt ing in all the 

wal ls, windows and doorways of 

a build ing befo re rhe foundation 

and support beams are in place. 

You can build a small cottage that 

way, bur certai nly not a skyscraper. 

The same principle hold true 

fo r client/server appl ication tools. , 
Especially if you are working wi th 

multiple databases and extremely 

large communities of use rs. 

Which is why yo u should 

consider evaluaring our powerful ­

2.0 version of Enterprise Developer'." 

ENTERPRISE DEVELOPER 2.0. 

FOR THE FASTEST DELIVERY OF ROBUST 


ENTERPRISE-WIDE APPLICATIONS. 


Unlike other client/server cools, 

Enterprise Developer 2.0 iso lates 

rhe many complex components of 

client/server development in its 

own unique SCALE™ architecture. 

The foundation of this new 

architecture is a business model 

repository that centra lizes and 

tores your logica l data models, 

the data locations, and all of your 

business rules separately from the 

presentation services. 

So before yo u eve r design a 

front-end screen 

put all of your : ·~,> ' 
---·:.I,

busines rules· and."·"" 

all of yo ur data 

C++ objects provide 

yo u with all of 

the transaction 

suuctures 

required 

for your 

graphical 

en rerprise-wide 

applications in 

record time. 

So don't 

setrle for a 

client/server 

tool set that's 

jusr a facade. 

Call and 

enroll in our 

interface, delivering the complex 

logic that would rake months to 

ENTERPRISE DEVELOPER 2.0. 
CA L E REPOSITORY 
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processor, no nvo latil e have created the DMTF 
memory, a modem, and ( Desktop Manage ment 
interfaces to the server's Task Force) and defined 
bus and power system DMI, a cross-platform 
in a package th a t can standard for characteriz­
track server status and ing system attribute.. In 
even call out to a pager combin at ion w ith th e 
for help. Battery back- Microsoft- and Inte l-led 
up keeps Tri cord ' s sys- Plug and Play initi ati ve, 
tem running three days DMI should go far to-
in the event of se rver ward so lv in g a major 
fa ilure. problem in di stributed 

IBM ' s PC Server 720 PC LAN systems-the 
goes even further. by in- in ahili1 y lo ma nage 
corporating a . eparate down to the level of the 
management bus called desktop. 
th e PC. ( It has to be At higher levels in the 
separate, IBM says, be- management hierarchy, 
cause it can ' t rely on the the tools are quite so­
s a me components it 's phi sticated . Programs 
mo nito rin g.) The 720 such as Netfinity are be-
also includes a service ing upgraded to talk to 
processo r, a fea ture such frameworks as 
that ' s li fted right out of W~~~ill~~~;.m~~~~ IBM ' s NetVi ew and 
mainframes, which tracks system status 
(i.e., temperature, capacity utilization , and 
memory errors) and controls the power 
supply , variab le-speed fans , hard drive 
hot-plug system. and a front-panel LED 
for displaying di agnostic messages. 

Many server makers have started sup­
porting SNMP agents because SNMP is 
the de fac to standard in network manage­
ment. But to address system issues in a 
more standardized way, HP, IBM, Inte l, 
Microsoft, and dozens of other vendors 

HP' s Open View. Even Novell's NetWare 
Management System (now a part of Man­
age Wise), which used proprietary agents in 
its early releases, is opening up to SNMP 
agents and being upgraded to fi t into en­
terprise management environment s. 

Microsoft ' s NT System Management 
Server manages se rver applications and 
Windows-based desktop systems, but some 
fault it fo r being too Windows-centered. 
"SMS is a good solution for homogeneous 
workgroups where you have Windows 

de ktops and T serve rs ," says Er ic 
Schmidt, chief technology officer for Sun 
Microsystems (Mountain View, CA). " But 
frankly , its a joke with respect to the en­
terprise." 

Future Tension 
Given how PCs are getting to be more like 
mai nframes, what does the future hold? 
Will centralized or disu-ibuted systems pre­
vail ? Will computers become more spe­
cialized and differentiated, or more com­
modi ti zed and software-defined? 

One direction seems inevitable: Com­
puting is evolving into more of a service, 
or information utility, in which the user 
nei ther knows nor cares what hardware or 
software is running at the back end. " What 
I wish for is a plug in the wall," says Jeri 
Edwards, director of trnnsaction services at 
Tandem Computers. 

In this scenario, the user interface hides 
the complexity of the network, and the 
network exposes an endless wealth of re­
sources. Bill Gates has abbreviated thi s 
noti on in hi s oft-repeated ph rase, " in for­
mation at your fingertips." 

Implicit in this vision is the concept of a 
single system image. This was relatively 
easy to provide if you were running on a 
centralized system or cluster, but it' s much 
harder to create and mai ntain in a di strib­
uted environment (espec ially if resources 
are free to join and leave the network dy­
namica ll y). Networking companies are 
pay ing attention to this problem, because 
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communications can promote either cen­
tralization or decentralization. (The for­
mer, because ii reduces the penalty of ac­PC Software Gets More Potent 
cessing shared data; the latter, because ii 

Pc OSes are growing up. OS/2 and 
Windows NT are 32-bit flat-memory sys­
tems that run in protected mode, multi­
task preemptively, and support virtual 
memory-all classic mainframe features. 

"A protected-mode OS is the key to 
robustness in PCs, • says Roger Alford , 
president of P.rogrammable Designs (Ann 
Arbor, Ml). Carl Amdahl of NetFrameSys­
tems (Milpitas, CA) concurs: "You have 
to be able to kill an applicat ion and have 
the OS stay alive and well. " 

Windows NT could have a very bright 
future as a general-purpose server OS 
because of several crucial architectural 
features. It was designed to be both a 
client and a server--,in peer and client/ 
server netwotking schemata-antl is 
both a NOS (network operating system) 
and an applications platform. It was also 
written to ride on a HAL (hardware ab­
straction layer), which hides the specifics 
of the machine behind a generalized in­
terface. Because of HAL, NT has been 
successfully ported to a variety of sys­
tems built on x86, Alpha, PowerPC, and 
Mips processors. NT also supports SMP 

if it is effecti vely solved. it won' t matter to 
users whether they are attached to a host, 
a server, or a network of PCs. 

"What you want is to be able to plug 
into a single wire and see a consistent set 
of services," says Finnage. " NDS [the Net­
Ware Direc tory Service in release 4 .x , 
which provides for a single network log-in] 
was a first step; next we want to provide a 
single image of the network fi le system." 
Volume would thus be completely logical 
and locationless, so you could map to any 
resource on the network. 

Of course, a single system image does 
not imply that all or even any of the pro­
gram s you use are executing on a central 
server using the shared- log ic model of 
main frames and minicomputer . But sig­
nificant parts of a distributed application 
could be execut ing on a centra l system. 
depending on such factors as the location 
of the target data, network load balancing, 
or the capabi lities of the centra l machine 
(i .e., if it is optimized for ad hoc queries, 
fl oating-point calculations. or rendering). 

The Cost of Data 
One of the main fac tors encourag ing dis­
tributed computing is the cost of data com­
munications, in tem1 of both perfom1ance 
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(symmetric multiprocessing), software­
and hardware-implemented RAID, and 
performance monitoring. 

OS/2 is available with support for SMP 
and will soon run on the PowerPC. Net­
Ware support for SMP is expected to 
ship this summer. And the full gamut of 
high-end OS features-including 32-bit­
ness, multitasking, SMP support, and 
management tools-has been available 
for years in SCO Unix, Novell's UnixWare, 
and Solaris for x86 and Interactive Unix 
from SunSoft. 

Though NetWare's performance ben­
efits from kernel-mode operation, its re­
liabil ity suffers: The NOS is subject to 
c;rashing from confllcting NLMs (NetWare 
loadable modules). F.ortuoately, this isn't 
the problem it would be in a general-pur­
pose OS, because end users typically 
don 't load software onto servers. But 
NetWare must evolve task isolation and 
preemptive multitasking to become a 
credible application server, which is pre­
cisely what Novell plans. to do in Super­
NOS, a next-generation OS combining 
NetWare and UnixWare. 

and money. Pushing data out to the fie ld, 

closer to the people using it (i .e. , putting 

data onto"LAN servers instead of requiring 

users alway to fetch it from a central com­

puter), can improve access speed and re­

duce co mmunications 

costs. 1t also creates an 

enterpri se-wide paral ­

lel ism, becau e users at 

multiple sires can deploy 

processing resources si ­

multaneously against lo­

ca l copies of a shared 

database. 


But thi s begs a vital 
question: If communica­
tions were to approach 
limitless bandwidth and 
zero cost, would system 
managers choose a cen­
tra li zed model because 
of it s inherent advan ­
cagcs in sec uricy and 
data manage ment? Or 
do other factors, such as 
hard ware cost and scal ­
abi li ty make distribution 
more desirable? 

IBM's Baum assert 
th at h igh-band wi d th 

makes distributing data faster and less ex­
pensive.) But bandwidth isn' t the only fac­
tor. L atency is also a key performance is­
sue. " The speed of access to disks is much 
better-on the order of millisecond - i f 
you' re closer, compared to hundreds of 
milliseconds or more i f you go out across 
the network," he says. Certain classes of 
problems have an "affinity" for data and 
are thus better addressed on a central com­
puter. 

Centralization doesn' t imply using tra­
ditional mainframes; you can build net ­
works around fault-tolerant Unix machines 
or NetFrarne superservers. Vendors of such 
mainframe-replacement systems normally 
sing the praises of centralization. " Tan­
dem has been able to do distributed pro­
cessing forever, with a single system image 
across hundreds of processors," says 
Edwards. " But people still choose to cen­
tral ize because of security and easier sys­
tem management." A nd, she adds, cen­
tralized systems reduce MJS staffing needs 
compared to setups that require a system 
administrator in every office. 

" It's eas ier to distribute applications 
rather than data," Amdahl says. He adds 
that distributed data is harder to control, 
and you have to administer tricky data­
base task , such as replication and ver­
sioning. " The last thing IS people want to 
do," A mdahl says, " is to partition data 
across more than one machine." What hap­
pens if the network breaks and parts of the 

database become inac­
cessible? 

One applic ati on 
where centra li za ti on 
i sn' t quest i oned is 
v id eo - o n-d e mand , 
w hi ch ex pl ains why 
makers of both main ­
frames and mass ive ly 
parallel supercomputers 
are pursuing video serv­
ing w ith such interest. 
fn v ideo-on-dem and, 
one copy of the video 
fi le is maintained at a 
central location and it' s 
streamed out to users 
over a switched net ­
work, not copied to their 
loca l dev ices. (Thi s 
model would hold true 
for any appli cation in ­
vol v in g a static data 
source acces ed by mi l­
lions of users.) 

co11ti11 11ed 
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The Software Mainframe 
At the other end of the spectrum are ad­
vocates for decentralization who argue. 
in effect , that the software is the main­
frame. Firmage asserts that attributes such 
as security, manageability, and even scal­
ability are no longer confined to central 
systems. "The major disadvantage of cen­
tralization is 1he loss of flexibi lity,' he 
says. By contrast, with a NOS that virtu­
alizes resources and offers mainframe­
class management tools, "all you have to 
do is plug in commodity servers, and the 
network software can migrate storage and 
services among them." 

This scenario can also offer improved 
availability. " You have fault tolerance built 
in because you have to replicate informa­
tion around the network from the start," 
Firmage says. " If you take down aserver, 
or it fail s, everything el e tays Live." Some 
argue, as well, that distributed sy tems are 
more scalable, because you can add new 
nodes to a network more easi ly than adding 
additional power to a central server. 

Among the most vocal advocates of dis­
tributed systems is Dave Patterson of the 
computer science division at the University 
of California, Berkeley. Patterson and hi s 
colleagues have developed a di stributed 
version of Unix called GLUnix (an abbre­
viation for Global Unix) that lets them turn 
the entire network into a shared pool of 
processors , memory , and disks . " Disk, 
DRAM, and CPU cycles are all valuable," 
Patter on . ays. 

Studies show that on average more than 
60 percent of the CPU capacity of a net­
work is idle. If you need to run a large 
batch job, why not have the network farm 
it out to the unused PC of a colleague 
who 's out of town? " lf you have a big pro­
gram and it doesn' t fit on your desk, GL­

havea if theyare part­redundant arrays of in­
ners. One promising de­expensive systems, be­
ve lopment along these cause it' s founded on lhe 
lines is c/11sr eri11 g, precept that high-volume 
which i. migrating tocommodity PCs are the 
PC LA s from main­cheapest form of CPU 
frames and minicom­power. Patterson asserts 
puters. Clu. tering pro­this point vehement ly. 
vides a path to hi gher "You can buy a whole 
perform ance whi le PC for less than the cost 
maintaining a si ngl e of a processor module 
sy. tem image. designed for a small-vol­

Digital , whid1 has ume, specialized back­
ex tensive experi ence plane,'' he says. " The 
with clustering VAXes, problem with servers is 
has implemented Win­th at their backplane 
dows NT - based tec h­doesn't get better as you 
nology that can span own it. You pay a real 
sy tems built on x86premium to buy SMPs 
and Alpha processors. and servers." 
Digital's software lets As appealing a~ RAIS 

may be, however, many multiple systems linked 
across a LAN (no spe­people doubt it will ever 
cial hardware intercon­be practical. " Not all 

problems are amenable nect is required among 
to being distributed across a large number 
of smaller machines," says Amdahl. The 
problem with cycle stealing, he and others 
contend, is that CPU power is less expen­
sive than network bandwidth. The logisti<.:s 
and overhead of software coordination 
could outweigh the benefil of stealing cy­
cles, and managing a distributed network 
could cost more than the savings in hard­
ware expenditures. 

Furthermore, argues Mike Perez, vice 
president of engineering for Compaq's 
systems division in Houston, Texas, com­
bined commodity boxes don ' t necessarily 
equa l the capabi lity of a robust server. 
Compaq aims to stay in the mass market 
and doesn' t want to build "washing-ma­
chine-type . ystems," Perez says.·• But we 

Unix can harvest the still need some amount 
DRAM elsewhere by of fau lt tolerance and 
memory paging over the reliability inside our 
network," Patterson says. se rvers." As soon a 
Similarly, it can ''s teal " you differentiate clients 
eye les from remote from servers, you've 
CPUs or '' borrow" di sk moved away l'rom 
space from remote disks. RAIS. 
"This opens up new ap­
proaches to traditional Clustering 
system services- virtual The unifying environ­
memory, fil e cac hing , ment that creates a si n­
disk striping-as well as gle system image out of 
opportunities for large­ a variety of ystems i . 
scale parallel processing of course, the network. 
within an everyday com­ Even if Patlerson's vi­
puting infrastructure," he sion of commodi ty 
says. peers doesn' t come into 

Taking a cue from widespread u e, .. y. ­
RAID , you mi ght ca ll tems on networks will 
this conce pt RAIS , fo r ultimately ha ve to be­
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the clustered dev ices) share a single logi­
cal address. A benefit is hi gher availabil­
ity without the penalty of redundancy. 
"M iIToring wastes a whole system,'· says 
Dave Glasson, Windows NT marketing 
manager for Digital. "With clustering, you 
can use both systems on-line, and if one 
fail. , the other takes over." 

Glasson says that centra li zation is at­
tractive becau. e it let. sy tem managers 
concentrate CPU, di sk, and management 
resources where they will get the biggest 
bang for the buck. 'The que. tion is 
whether you ha ve to do thi s with hard­
ware," he asks. His conclusion, which is 
reminisce nt of Patterso n· s view, is that 
software is a more cost-effe<.:tive way to 
agglomerate. "It· easier to justify buying 
cheaper devices and turning them over 
every few years ," Glasson says. 

So the mainframe of the future will be 
made of PCs-more robust than ever but 
still not the equal of mainframes-in com­
bination with other systems. Both the net­
work and the software will de li ver the tools 
to create a virtual mainframe. And users 
wi II appreciate the best of both worlds. 
·•[Our customers l arcn' t sorry about mov­
ing computing power closer to end u ers­
t hat 's the ri ght th ing to do , .. says Pam 
Casale. director of marketing fo r enter­
prise technology at Legent (Herndon. VA). 
.. But they want the effi ciency and pro­
ductivity of remote data with the central­
ization and control of traditional systems:· 
In other words. they want it all.• 

A11dy l?ei11hartlt is Bl'TE 's W<•.1·1 Coast b11rea11 
chief 
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The British Library's Catalog 

DICK POUNTAIN 

T 
o organizations buried in paper, computerization is 
both a dream and a nightmare. The dream is easily 
accessible company records that ex ist as electronic 
documents. The nightmare? Transforming current and 

historical paper records into on-line documents can be excruci­
ati ng, due to the sheer volume of paper and the variety of formats. 

The British Library has successfully faced this chal lenge, con­
verting its massive and unwieldy paper catalogs into an on-line, 
eas ily searchable resource. Just one of the BL's catalogs fill s 
366 volumes of 500 pages each. The catalogs describe a collec­
tion of some 18 million books (which grows by 1000 books a 
week). The new OPAC (On-line Public Access Catalog) system 
lets researchers perform detailed catalog searches rapid ly in a 
multitude of languages. 

The BL's solution uses personal computer cli ents running 

Windows (for multiple font handli ng). A two-tier client/server 
structure fie lds queries from the clients and accesses the full­
text retrieval system. While the fuUy inverted file index is large 
(about 5 GB), it is fast and contains every word in the catalogs. 
The fact that OPAC was delivered on time and does its job ef­
fectively offers lessons for companies making the transition from 
paper-based records to electronic documents, especially where 
multiple languages and search capab ilities are important. 

ABibliophile's Heaven 
The government-funded BL is one of the world's oldest and most 
important libraries, exceeded in size only by the U.S . Library of 
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Congress, which contains 27 million books, and the Russian state 
library. Of the BL' s 18 million books, about 30,000 are on open 
public access in the famous neoclassic Round Reading Room, 
where Edward Gibbon wrote The History of the Decline and 
Fall of the Roman Empire and Karl Marx wrote Das Kapital. 

There are now several more reading rooms, because the BL has 
taken on the responsibili ty for housing the nation 's patents, news­
papers, periodicals, science reference and map libraries, and of­
ficial government publications. There are also special collec­
tions, such as the India Office Records, sound archives, and the 
Oriental Collection. The total number of items the BL has charge 
of is a staggering 150 million. 

Every U.K. publisher must, under law, lodge copies of new 
books, magazines, and newspapers with the BL, so the vast col­
lection is growing. During 1994 alone, 68 ,000 books and 180,000 

issues of newspapers were added. 
In the dream world of boosters of the 

information superhighway, all this ma­
terial would already be digitized and 
available on-line. A glance at those num­
bers, however, suggests that this will take 
years, or even decades, to achieve. Also, 
the collection contains documents in sev­
eral hundred languages, living and dead, 
many in ancient scripts for which OCR 
scanning is still a distant prospect. 

Cataloging such a collection is an 
enormous task, and it 's here that the BL 
has successfully applied computer tech­
nology. The BL's major printed catalog 
was published in 1971 as the " General 
Retrospective Catalog of Printed Books" 

in 366 volumes. It and other 
catalogs are now available 

Problems with electronically as the OPAC 
system. Users of the reading bales of paper 
rooms can browse OPAC via

documents? The personal computers, some fit­
ted with touchscreens, run­
ning Windows-based soft­

British Library's 
catalog of millions ware. 
of items goes OPAC has been installed 

in the Round Readjng Room on-line. 
and several others. It 's amus­
ing to speculate how famous 

users of the room's past, say, George Bernard Shaw or William 
Butler Yeats, would have reacted to the glowing monitors. 

Leaming the Lessons 
Why did the BL want to computerize? OPAC system manager 
Richard Carpenter says, "We wanted to provide an automated 



Is On-Line 

book-request system to improve the effic iency with which we 
deliver books to our readers, and that more or less dictated that we 
automate the catalog, too." T his long-term goa l of fully auto­
mated book deli very was broken down into three subsystems: 
OPAC, RAS ( Reader Admission System), and ABRS (Auto­
mated Book Request System). 

OPAC was built first. Before goi ng ahead with full develop­
ment, the BL built a small prototype system based on the BL's old 
IBM mainframe database and Acorn Archimedes personal com­
puters as tenninals. The prototype system let the development 
team play with some user-interface ideas that fo und their way 
into the fi nal product, but otherwise the prototype was com­
pletely scrapped in favor of a clean start. 

The U. K. consultancy fi m1 Hoskyns, worki ng with the BL' s 
own computer staff, carried out the design-and-analysis phase 
for the full OPAC system. In-house staff pe1fonned the build-and­
integration phase, ass isted by freelance programmers and proj­
ect management adv isers from Hoskyns. OPAC employed be­
tween eight and I0 programmers fo r over three years (four were 
full -time BL employees; the rest were freelance), spending around 
26 worker-years in all. The project' s cost approached £ 1.8 milli on 
(US$2.7 million). 

The most obvious lesson learned from implementing OPAC is 
that modularity is the key to managing system complex ity. Mod­
ulari ty pays off all along the route, from coding through mainte­
nance to fu ture upgrading. Both hardware and software in the 
OPAC system are modular. 

OPAC employs a spli t-level client/server architecture that has 
proved effective in balancing out communications loads even 
when using lines of relatively modest bandwidth into the data 
server. Using RPCs (remote procedure calls) turned out to be a vi­
able way to do networked queries because it si mplified the writ­
ing of the search software and helped isolate the software/hard­
ware dependencies, allowing for easier upgrades. 

The choice of a full-text ret1ieval system rather than a more con­
ventional RDB MS (re lati onal database management system) 
proved invaluable in accommodating a mass of legacy texts in 
variable formats without losing the power to search them at will . 
Full-text retrieval al so removed the need to second-guess what 
tem1s might need to be indexed in new texts, wh ich in the case of 
a library as diverse as the BL would be almost impossible. Many 
businesses could benefi t from taking a similar approach. Thi s 
would enable users to retrieve documents using criteria that were 
not thought of when the business first fi led them and to answer 
previously unexpected questions. 

During the development of the software , things did not al­
ways run smoothly. Some of the modules slipped behind sched­
ule, but OPAC's modularity helped absorb such delays. For ex­
ample, the data-server back end was running earlier than expected, 
so the team began loading catalog data before some of the soft­
ware modules were fini shed. This saved time that was allocated 

COMPUTERIZING ALARGE MULTILINGUAL CATALOG 

•11Mtl!!!1rrr.>1~fl!!"l!l The Problems 

• A paper-based catalog ef 18 million 
volumes and a growing collection.of 
documents. 

• Catalog entries are in multiple languages 
and alphabets. 

• Require search capabilities on· any word in any language. 

. • Require fast response to searches­

• Users.who are not computer-literate. 

• Internet access is desired . 

• A two-level client/ server architecture on 
Digital minicomputers running Ultrix, 
using TCP/ IP and RPCs as a query 
language. 

• Full-text word search in multiple 
languages . . 

! User terminals are midrange PCs with touchscreens. 

. • Windows TrueType fonts display multiple alphabets. 

• The Internet gateway is a Digit al minicomputer running 

Ultrix. 


• Simplifies catalog a.ddit ion.s and 
updates. 

• Allows rapid searches ,of a..large catalog. 

• Searches in multiple languages. 

• Enables a fpllow-on system for bqok 
request and retrieval. 

• Supports Internet access. 

Lessons Learned 

• Modular archJtecture simpl ifies 
appl ications development. ' 

• 	The two-level client/Server .arctii~ecture . ­
handles user interactions ~nd saves the 
data server for hapdling queries. 

• Using full-text retrieval rather than an RDBMS simplifies the 
importing of masses of variable-format legacy t exts·. 

• 	Using a middleware layer can enable Windows cl ients to 
work effect ively in a TCP/ IP networking 9ontext. 

• Don 't wait for vaporware. Unicode would have been useful , 
but OPAC wouldn;t be finished yet if t~e !3rit ish Library had 
'waited for it. . 

• Design with future additions and 1.1pgrades in mind. 
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Handling Special Character Sets 
One big challenge for OPAC (On-line Public Acee Catalog) was supporting the 
numerous ancien.r scripts that British Library .scholars use, including historical vari­
ations on Greek and Cyrillic Egyptian hieroglyphs, and 'Hebrew and Arabic (which 
read fromright to left). 
They don t include the 
thou ands of Chinese and 
Japanese pictographs. 
The Oriental Collection 
will be a separate· project. 

The Windows-based 
front end made designing 
the base characters 
traighlforward, using 

font-building tools like 
Fontographer from 
l'vtacrol'vtedia.J\'.fuch 
more diffi cult was han­
dling the large range of 

"-"' ""''-"""'"'""" 
°""""""'""""'"""'"'M"" ..'".-"" 

KP.31 
, • ..,,,,.,""""""'"'"'"'.....,."'"'''"""" 

.s 

diacritical marks these OPAC accepts queries written In scripts from previous centuiies, such 
ancient scripts require: as this Old Slavonic. It can also mix character sets freely on-screen 

and needs to support a far wider range of diacritical marils than islt 's ju t not feasible to 
required for modern languages.

create a chru:acter set con­
taining all the permitted letter-accent combination . Instead, OPAC di plays com­
pound creen characters, with the diacritical marks overprinted at run time. Th.is re­
quired custom coding of the display drivers. 

fo r the end of the project. screen by user selection. 
The biggest headache proved to be the The user software allows you to frame 

sloth that the software industry has exhib­ queries based on title, author, publisher, 
ited toward supporting Unicode, whose date, catalog nu mber, or up to five simul­
ability to handle symbols of the many lan­ taneous keywords or phrases. OPAC also 
guages involved could have simplified the offers prox imity searches, thesauri that cope 
creation of OPAC enormously. Neverthe­ with various spellings, and pi vot searches, 
less , the team went ahead rather than wa.i t so-called because they alter tl1e final desti­
for Unicode and be late, which may offer nation in midsearch by finding more records 
a lesson in how to deal with vaporware. like the currently selected one. 

OPAC fon11S j ust part of an integrated 
What OPAC Does book-deli very system the BL intends to de­
The OPAC front end includes a simple ploy in its new library building. The other 
user interface dri ven entire ly by pressing two components are RAS and ABRS, both 
function keys or touchscreen buttons. As of which are under development, and for 
with the National Gallery project (see "The which OPAC already contains the con­
Fine Art of CD-ROM Publi shing," June necting " hooks." Once thi s system is fully 
1994 BYTE), the BL' development team integrated, you' ll sit down at a terminal and 
discovered that the standard Windows look pass your reader' , card through a slot, al­
and feel of pull-down menus, scroll bars, lowing RAS to determine what parts of the 
and dialog boxes is too busy and compl i­ collection you are authorized to see. When 
cated for typical library users. you' ve fo und your desired books within 

The mai n attraction of Windows, apart OPAC, AB RS will dispatch an electronic 
from its low cost and ubiquity, was its order o the books can be delivered to you .. 
TrueType font system for supporting the 
variety of ancient scripts the library con­ The OPAC Architecture 
tains (see the text box " Handling Special The raw-material catalogs for OPAC were 
Character Sets"). Scholars of ancient-lan­ widely variable in fo rmat. Anthony Brick­
guage texts must be able to enter queries in ell , who is OPAC's workstation system 
the languages and scripts that they are manager, explains that " th e cata loging 
study ing. Therefore, OPAC needs to cope styles and rules used at di fferent periods by 
with Ro man, Hebrew, Ara bic , G reek, various organizations differed widely, es­
Cyrillic. and other alphabets on the same pecially in the matter of subject index ing, 



Now Everyone Can Have 

The Superior Monitor. 


If you've always wanted a top performing monitor, now is the time. 

For the fi rst time, 
you can rake a premium 
17" Nanao monitor back 
to your office for less than 
$1,000. Which is why 

hard working graphics pros around the world are 
picking up our new T2·17rs and F2·'17Ex monitors 
in record numbers. Sure, the price is terrific. But 
these users are drawn by anao's reputation for 
quali ty plus a stunning new array of advanced 
technica l features rhar are ideally uired for the 
graphics envirom11ent. Nanao even offers a 
choice of 17" models to satisfy your individual 
preference. Our Flex.Scan T2·17TS ha an advanced 

3-year warranty" 
..... ,.. , ' ' '' ' ' " ' ' 

Ic2ls>tif1cl 

Aperture Grill tube, while the F2·17EX features a 
flat-screen Invar Shadow Mask rube. Both moni­
tor provide the power you really need to achieve 
true-to-life colors, crisp typography and a stable 
screen image. Ultra high 1280 x 1024 resolution 
at 82Hz refresh rate, Colorific'" color management 
software and on-screen image controls deliver a 
new level of graphics performance. For added 
safery against radiation emissions, TCO compli­
ance is now available as a standard fea tu re. 

lf you've been looking for a superior 17" 
monitor at an equally great price, your search is 
over. The T2·1 7TS and F2·17Ex are available ­
and affordable - from Nanao. 
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Superior In Every Detail 
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Data Compression 
Library® Products 

The PKWARE Data Compression Library products allow you to include 
state-of-the-art , patented data compression technology within your software 
applicati ons. Data produced by the PKWARE Data Compression Library 
product s is compatible across platforms! 

111e PK WARE Data Compression Library products offer an all purpose data 
compression algorithm which compresses ASCH or binary data quickly. An 
adjustable dictionary size allows software to be fine tuned for maximum 
speed or compression efficiency. The use of application defined callback 
functi ons allow maximum flexibility. No runtime royalties. The format used 
by the compression routine is completely generic and not related to the 
PKZlP® file format. 

Versions available for DOS, OS/2, Windows, and soon for Win32. 

• Compatible with • Compatible with 
IBM set/2& Microsoft Win­
Borland -H- for dows 3.x appli­
0 /2. cations. 

• Routines provided as an object file 
& library fil e. 

•Requires 36k of memory to • The DLL requires 36k of memory 
compress & 12.5k of memory to to compress & l 2.5k of memory 
extract. OS/2 Version $350 to extract. Windows Version $350 

• Supports both • Compatible with 
Intel & Alpha popular 16-bit 
object modules. language com­

pilers. 

• Compatible with Microso ft • Can be used in any memory model. 
Visual C 32-bit & Borland C++. 

• Requires 36k l) fmemory to •Requires 35k of memory to com­
compress & l 2.5k or memory to press & 12.5k of memory to extract. 
extract. 

Win32 Version $375 DOS Version $275 

Please add $5.00 Shipping & Handli ng 
per package in the _ . & Can~ <ta :'91ill:IK S 11 .25 ov.;rscas. \Vi ·consin residen ts 

The Data Compression Experts, please add 5% state sa les la.'< & 
9025 N. Deerwood Drive applicable county sa les ta.'<. No COD. 
Brown Deer, WI 53223-2437 
Phone: (414)354-8699 Fax: (414)354-8559 ~ CJEB 

Copynoht 1994, PKWARE, Inc. PKW.\RE , the PKWAAE klgo. PKZIP. ano tne PKWA.AE Data ~ess.on Lbary a.re roges:erecl tradom.111cs of 
PKWAAE, Inc. Mcosof'l is a reg_stered lrademar'I. and Wlt'ldovl-s.. w .n'.!2. and tM W.ooows IOgo a.re tradem:uU ol l.11CtO$Ctl Corporation. 0$1'2 and 
Iha 0 512 logo are r901s1ered lrademarQ ol .,1ernabonal Busmess Machines CorporatiOn Tf80fll'T\aJkS of otnor companies mctnbooed here appear 
lor ldon1dicatlon plJrpotOt only and aro lhO property ol their respective compantes. 

COME SEE US AT COMDEX SPRING, ATLANTA, GA BOOTH #8782 
BY595 

• f ully reentrant. 
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which varied from none at all to standard 
systems like Dewey and Preci s.'' This 
meant that information fields present in 
post-1971 material are just not present in 
earlier catalog entries, and different fields 
are to be found in the pecialized subject 
catalogs. 

Merging these catalogs into one would 
have inevitably meant using only those 
characteristics shared by all and losing 
much of the richness that had evolved in 
the specialized subject catalogs. Thus, the 
OPAC team decided to retain six catalog 
databases: the General Retrospective Cat­
alog of Printed Books (everything up to 
1971 ); the General Current Catalog of 
Books (1971 onward) ; the retrospective 
and current Printed Music catalogs; the 
Science, Technology , and Business cur­
rent catalog; and a catalog of monographs 
held at Boston Spa. You can' t make di­
rect searches that cross database bound­
aries. However, you can switch databases 
and repeat the same search. 

The General Retro pective Catalog alone 
contains 4,361, l 87 documents and occu­
pies 5.31 GB of disk space. The other five 
catalogs add up to as much again. (The 
data server has 41 GB of disk storage, but 
this will require continual upgrading.) On 
the other hand , the number of concurrent 
users is quite modest compared to other 
distributed computer applications (there 
are now only 58 user terminal s on the 
OPAC system). 

According to Brickell, " We needed to 
provide fas t and powerful searching capa­
bilities, but it was impossible to predict 
what fields people might want to search 
on-everything is a possible search index. 
This pointed us toward using a full-text 
retrieval system rather than a more con­
ventional RDBMS like Oracle or Ingres." 

Accordingly, the BL team built OPAC 
around a full -text retrieval engine called 
BRS/Search, which uses a fully inverted 
file . Inverted file systems (so-called be­
cause each word of the original text be­
comes a pointer back into the text) pro­
vide the maximum possible search power 
because they can locate every single word 
and are fast. For many applications, in­
vened file systems may not be appropriate 
because of the large amount of disk-storage 
space they consume ( ee the text box " The 
BRS Text-Retrieval System" on page 68) . 
However, to achieve the BL' two goals of 
completeness and speed , suffi cient di sk 
space for the search index was a require­
ment for the system. 

According to Brickell , the BL selected 
BRS/Search primarily for its power. "At 
the time [ 1990) , there were only two or 
three products having the sort of power 



Network utilities-vilal, but set aside 100K DOS 6utilities----handy, but about llOK Multimedia-fun. but ran yuu spare 5(}8()K? Internetutilities-where will yougel 120K? 

Hyou don't have QEMM 7.5, 

what else have you sacrificed? 


8 
Sooner or later, as you push the limits of your PCs capabilities, you will 
run into a wall. Memory limi ts. Drivers that won't load. Crashes. "Out 

of Memory" messages. And you'll run into thiswal l 
whetl1er you have one megabyte in your PC or 16. 

Thats why millionsof people, from PC gurus to 
novice users run QEMMT. It fixe memory problems 

and keep your PC performing at its best. 

Introducing QEMM 7.5 It r&kes Room for All the Gooo Stuff 
Our newest QEMM takes into account tl1e greater demandsyou're 
putting on 'conventional' memory today: de\~<:e drivers, sound cards, 
disk compression, cad1es, network utilities, CD ROM drivers, etc. Not 
to mention all the shtff you want for tomorro1\\ like thedrivers you'll 
need for Internet utili ties. It finds room for all those tilings so youdon't 
have to sacrifi<:e capabilities you want­
now or in tile future. Hot new Ieoture s 

MemMaker, tile memory utili~r • 100%Windows installable 

that comes witl1DOS6, does an OK 
 • Faslcr 32-bit memory model 
job of deliveringadditional memory, • PCMCIA support 


but it just hasn't kept up witil demand ­
 • Stealth Stacker saves 8-32K 
• QuickBootsaves timemg users. 
• Optimize/Restore lets you Say you wanted to run a mouse, revert to recent settings 


sound card, SmartDrive, your DOS 6 

and ovell utilities, and your Microsoft Bookshelf '94 CD ROM. You 

couldn't witl1 MemMaker. ot unless youwere willing to manually 


'tune' it. And tilen you might end up witil 490K or so to use. But 
QEMM 7.5 routinely returns 634K of conventional memory. And when 
you consider as little as one 'K' of memory makes the differen<:e 
between a program loading or not, you can see where an additional 
140K or ocould be vital. 

A side benefit of running QEMM is tilat 1~th memory 'elbow 
room' youget more reliability- fewercrashes and hangs.And some 
programs (especially games) run faster and smootlm. 

Whenyou run DOS programs in Windows, QEMM 7.5 MU pro­
vide benefits for tilose programs, too. 
Manyproductivity programswon't 
even run witilout it unless yousacri ­
fice drivers and otiler goodies. 

QEMM 75 comes witl1 a new ver­
sionof our award-winning memory 
utility, Manifest whim reports details Ournew Manifest memory 
you can't find out any other way- like analyzernowrunsin Windo ws. 
how Windowsand the programs run- Andit'sstill free with QEMM. 
ning under it are using memory or what software is using your IRQs. 

There are dozens of new featuresand improvements to our new 
QEMM, making it even faster and safer. Find out for yourself. Visit 
your favorite software dealer or call (800) 571-4860 for a free bromure. 

Stop makingsacrifi<:es.Get QEMM 7.5--tile safest most powerful 
memory manager for Windows, DOS and games. 

c;..,Qu...-1.0ffin-S,-. ln:.>lll~.-.ncl ~ QuarterdecR 

T~liuc~ dltw n* '"t:i\'f°"Tm. 

Quarterdeck, 150 Pico Boulevard, Santa Monica, CA 90405 (800) 571-4860 Fax (310) 314-4219 
Quarlerdeck International Ltd. B.l.M. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel. (353) (1 )284-1444 Fax: (353) (1) 284-4380 
l~egi stcrcd U.S. users of mlicr versions of QEMM maypurchase upgrades from dealers or direct from Quarterdeck for $29.95 plus SS shipping&handling. Call (800) 354-4757. 
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bone wi th Briti h Telecom' s JO-Mbps that would be needed for our size and com­ The data erver is a larger Digi tal 5900 

plexity of application ," he says . '·We al­ Ultr ix minicomputer, but Brickell says, LES2 digital lines between the buildings." 

ready had a license from a previous British "We may soon need to move up to one of The update server is in Boston Spa. For 

Library application . ., Digital 's Alpha-based machines. and we' d securi ty against theft and hacking, the up­

OPAC has a cl ient/server architecture move to an open-systems OSF/l Unix al date data, on DAT (digital audiotape), is 

d istributed over two separate leve l · of the same time." The design of OPAC's transferred via motorcycle couriers between 

servers . The user termina ls are 486 per­ software makes such migrati ons almost the si tes. Once the LES2 lines are in place, 

sonal computers (from Dell and Digita l painless. A second Digital 5900 (the update it should be possible to switch the update 
Equipment ) wi th 4 MB o f memory and server) duplicates the data server. The up­ server to " tive" on-line operation as a back­
IOO-MB hard dri ves. The tem1inal s con­ date server handles addi ng new catalogs up sy tern. But the OPAC tean1 is stiU eval­
nect by Et hernet LANs 10 seve ral user and updat ing existing ones off-line. Thi s uating how to manage this operation 
servers. which in tum connect by Ether­ server will eventuall y also be a backup The two-tier server structure of OPAC 
ne t with WAN bridges 10 a sing le data machine in case the data server goes down. provides smooth interactive operation at 
server that holds the cata log text and runs The user servers are near the terminal s the user term inals by spreading the com­
the BRS/Search engine. they serve (each can support up to 20 ter­ munications load in a sensible manner. In 

The user serve rs are Di gi tal 5000/240 minal s) : The user server for the Round the early stages of a search, you are com­
minicomputers that are running both the Read ing Room is in the s1une building. The municating a lmost solel y with the user 
OP AC search so ft ware and an Ingres data server, however, resides in BL' of­ server, and the data server is sendi ng on ly 
RDBMS under Ultrix , Digital" s brand of fices in London ' s Soho district, a mile or so small amounts of data. It's on ly when you 
Uni x. Ingres doesn' t hold any catalog text from each reading room. Thus, BL's en ­ get close to a final selection that much data 
bul is a son of qu e ry c ach e : Ca ta log gi neers have implemented a WAN usi ng is transferred from the data server. I tried 
searches pass through to the data server, British Telecom 64-Kbps digi tal telephone the system at a time when the Round Read­
which returns intermed iate li sts of " hit" lines, bridged into the various Ethernets. ing Room terminals were 90 percent oc­
terms into lngres . The user servers also Tony Beaumont, one ofBL' s teleconunu­ cupied. As l scrolled through a long list 
store volatile session-re lated data. such as nications analysts, has grander plans. " By of search hits (986 1 texts by Shakespeare), 
users' search histories and usage latistics, May. we ' ll have upgraded OPAC's net­ there were slight pauses of about a second 
and static user-interface data . . uch as the works to an Ethernet-over-FDDI [Fiber as the data server delivered another 20­
multi li ngual help screens and libr..uy hours. Distributed Data Lnterface] fiber-optic back- record chunk. 

Available to the public for 12 
hours a day on weekdays and 8 
ho urs on Saturday, OPAC has 
been ava ilable for 97 percent ofTHE BRS TEXT-RETRIEVAL SYSTEM its scheduled time. OPAC's soft­

ware me tri c routines can accu ­

BRS/Search is a full-text retrieval system from Dataware Technologies (Cambridge, MA). rately si mulate real users. TI1e rou­

tines run during the evening and 


It's available for numerous OSes, from Unix, MS-DOS, Windows, and NT, all the way up to 
on weekends to simulate greater 

Cray YMP supercomputers and IBM mainframes. Under development for 12 years, loads and warn when performance 

BRS/Search has 2000 installations worldwide, including large corporations such as Boe- is about to degrade, so fas ter data 
servers can be introduced before ing and government institutions such as the U.S. DoD (Department of Defense). 
they ' re needed. 

The full in full-text retrieval refers to the fact that cause the inverted file points to a table of byte off­
BRS/Search indexes eve!}' significant word of your sets of separate documents within a single com­ OPAC Software Development 

OPAC's software design is unlike documents. Thus, the full text is available for you pressed text file.) 

to search on rather than just a few keywords. A BRS/Search uses proprietary compression tech­ many PC-based client/server so­


luti ons, because the problem it user-created list of undesirable common words niques to squeeze the Inverted file as well as the 
(e.g., and) defines what is considered significant. text itseH, so the whole indexed database is often olves is different from that faced 

by a typica l PC LAN . OPAC isBRS/Search is also a free-text system in that it only 20 percent to 50 percent larger than the un­
des igned to find needles in hay­

though it nonnally treats documents as being di­ than double tile data volume). The use of an in­ stacks rather than to shift wagon­

visible into variable-length paragraphs, sentences, verted file makes retrieval by multiple keywords 

does not assume any fixed record structure, compressed text (many full.text systems more 

loads of hay. 
The first unusual feature is that and words (the criteria for recognizing these divi­ and proximity searches fast, because the software 

sions are also user-definable via a fonn file). needs only to compare their occurrence lists in the OPAC employs TCP/IP as its 

BRS/Search worfls by recording the location of inverted file without searching the text file at all. communications protocol, even to 

eve!}' significant word in a document collection. Two features of BRS/Search were important for its Windows clients . The second 

When the British Libra!}' loads a batch of catalog the OPAC (On-line Public Access Catalog) applica­ is that it does not employ SQL as 
its query language but rather uses 

sorted dictional}' containing every unique word it outside software through a procedure·call inter­ RPCs across both levels of servers. 

encounters, and from this it creates an inverted face. This fit perfectly with OPAC's RPC-based (re­

entries into the system, BRS/Search creates a tion. First, it makes all its functionality available to 

The choice of TCP/ rP (rather than 

file that consists solely of pointers to the locations mote procedure call) communications method. NetWare !PX, as used throughout 

of each occurrence of every word in the dictionary. Second, the software allows databases to reside the rest of BL' s interoffice LANs) 

(There is acbrally a third level of indirection, be- across multiple disk volumes. made sense because two of 
OPAC's three leve ls a re Unix­
based and it simplifi ed Inte rnet 
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Hlghlw lnlormallve 
business appllcallons 

can also be ureat­
looklnu. 

Developers:
Bet You Haven't seen 

-


Xbase Like This Before. 

0 

a 
D 

• 

Mlss1on-cr1t1ca1 
Cllenl!Server 

Reposnorw-based 
Native Code complier 

Fullw scalable 
Class Libraries 

DDP 

n·s easw to create 
Windows appllcattons 
with browsers and 
edllors lhal design 
and manage lhe 
process. 

WiLh CA-Visual Objects; developing new applicarions is a sight co behold. Because for the 
first rime. the ease of use of visual programming hasbeen married with the fourth genera­
rion power of an Xbase language. 

The result is the only application developmenr tool Lhat gives you full object orientaLion, 
GUI support and client/ server architectures combined wi th existing 
Xbase rechnologies and darabases.i 

r And theadvanced r.echnology of Visual Objects doesn't stop there. 
The object orientation includes inheritance, polymorphism and encap­
sularion. And thenative code compiler boasts an engine that drives 
Visual Objects at aspeed that's as fast as lightning. Plus. the reposi­
tory-based interactin: development environment includes class 
browsers. painters, editors and prebuilt classes. 

For More lnlormalion. can 1-eoo-225-5224, Dept. 14500. 
Phone soon for a closer look at new CA-Visual Objects. Your mind won't believe what your 
eyes are seeing. 

GOMPUTER
0 New CA-Visual Dbiects 

J'iSSOOATES .... f\_'lfflputer .~'\.iatcs lmem.i1lonal. Inc .. lsJaru!Ja. ~y 117SS-i'OOO. "Light Lib~ gmphk de\'tl-i>C"d In crojunriion \\ilh l.1gt11 ub- Business fot 
Software superior by de,;gn. Wi nd.Jws frrim tf"I. Soflwll rr. Inc. All pfi'dlC!s refcrc:m:cJ hen.'in Jn: uadcmaiks of 1hrir resrecth't companil':i 
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Solutions Focus On-Line Text-Retrieval System 

access. One of the five user 
servers in the system is called 
NOPAC ( Network OPAC), a 
gateway into OPAC from 
JANET (Joint Academic Net­
work), the part of the Internet 
that all British educational in­
stituti ons use. 

The adoption of RPCs for 
communication was actually a 
second iteration of the design. 
The first prototypes of OPAC 
used an extremely simple de­
sign based on Un ix's NFS. 
BRS/Search would return the 
results of its searches in a text 
file , which NFS si mp ly 
mapped into the client ' file 
space. Thi s NFS scheme 
workedand required minimal 
programming effort, but its 
performance was inadequate. 
The scheme also posed seri ­
ous security problems once 
NOPAC network access ar­
ri ved, because it allowed re­
mote users to manipulate the 
server file systems. 

So the team re placed the 
NFS so luti on with custom 
software , produced usi ng a 
middleware product ca ll ed 
Netwise TransAccess Appli ­
cation-Integrator from Net­
wise (Boulder, CO). Hoskyns 
had employed it on prev ious 
projects. 

Netwise TransAccess i a 
C-based development aid that 

OPAC Modular Architecture 

Windows 3.1 GUI 

BAS/Search 
engine 

Character-set 
handling 

2 

Maintain 
static data 

OPAC is highly modular and distributed at the software level, being built from 16 
modules distributed over three levels of remote hardware. 

as if they were all part of one 
program, and the network be­
comes tran sparent to yo ur 
code. Netwise helps isolate the 
biggest part of OPAC's code 
from changes of hardware and 
even OS , which will simpli fy 
server upgrades. 

The figure on this page de­
picts the overall software ar­
chitecture of OPAC, with 16 
modules in al l. (Note th at 
though this diagram highlights 
the physical communicat ions 
links, the linked modules work 
as if th ey are ta lking to a 
neighbor, thanks to Netwise 
RPCTool. ) 

Modul e 10, omitted for 
clarity, consists solely of stan­
dard Windows routines used 
by many other modules. Mod­
ule 3, the BRS Interface, iso­
lates the BRS/Search-depen­
dent routin es from OPAC 's 
own search routines , so that 
OPAC can eas ily cope with 
upgrades to the BRS engi ne 
or even a port to another text-
retrieval eng ine should the 
need arise. 

The Windows client soft­
ware was written in Microsoft 
C++ using the SDK (Software 
Development Kit) without any 
object-oriented features. The 
interface code between Ingres 
and BRS/Search is in plain Ul­
trix C. The interface between 

provides low- level communi cation be­ RPC Poller maps into ordinary Windows 
tween different OS environment s, hard­ messages. Converting low-level network 
ware platforn1s, and database formats. One activity into messages enormously sim­
component, Netwi se RPC Tool for Win­ plifies writing Windows client programs. 
dows 3. 1, lets Windows programs com­ Netwise RPC Tool also enab les you to 
municate with servers running in foreign write Windows server programs accessible 
environments via RPCs that etwise's from remote systems, and supports key 

Cambridge, MA 
(800) 229-2222 
(617) 621-0820 

Dell Computer Corp. 
Austin. TX 
{800) 289·1260 
(512) 338-4400 

Maynard, MA 
(800) 344-4825 
(508) 493-5111 

• 

Dataware Technologies, Inc. 

fax: {617) 621-0307 

fax: (512) 338-8700 

Digital Equipment Corp. 

fax: (508) 493-8780 

Ii ..... ... 
....... I ' • 
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Hoskyns Group PLC 
+44 171 735 0800 

Macromedla, Inc. 
San Francisco, CA 
{800) 945-4061 
(415) 252·2000 
fax: (415) 626-0554 

Microsoft Corp. 
Redmond. WA 
(800) 426-9400 
(206) 882-8080 
fax: (206) 635-6100 

Netwise, Inc. 
Boulder, CO 
(800) 733-7722 
(303) 442-8280 
fax: (303) 442-3798 

Windows programming tech­
niques like DLLs, DDE, 
OLE, and three levels of ap­
plica tion sy nchroni za tion 
(i.e., application asynchro­
nous, Windows synchronous, 
and application synchronous). 

To apply the Netwise so­
lution , you write a short net­
work speci ficat ion fi le, using 
a C-like syntax. that de cribes 
the physical locati ons of all 
the procedures your system 
empl oys. Netwise' s . pecial 
compi ler turns this file into a 
linka bl e module . Once 
linked, your C code can call 
functions on remote machines 

Ingres and ABRS (to be added) is in C 
with embedded SQL, hence the need for 
module 16. 

The Ultimate Test 
The Briti sh Library has surveyed the atti­
tudes of its users si nce OPAC went on­
line, and the overa ll impression is favor­
able. A majority have declared themselves 
happy with OPAC's searching power, but 
many have complained of insufficient on­
screen guidance and inability to backtrack 
to previous search levels. Bo th of these 
matters will be tack led in the nex t soft­
ware rev ision. 

Some 6.5 percent of those sampled do 
not use OPAC at all , citing a genera l di s­
like of computers. But over two-thirds of 
the users now go to OPAC before the 
prinled catalogs, which is the final tes t of 
acceptance. • 

Dick Po1111tai11 is a BYTE contributing editor 
based in Lo11do11. You can reach him 011 rhe 
lntem er or BJX at dickp@bix.com . 

mailto:dickp@bix.com


pitels New Close-Up Offers Fastest per 
seco11d 

200,000Remote Windows Speed 
Fastest Modem Communications 
Now Close-Up, Lwo-time winner of 
PC Magazine "Editors' Choice" award for 
remote conununications software, has a 
brand new version that lets you view & 
control other PCs by modem -just as if 
you were there! 

Win8enchr"95 Ver 1.0 
by Ziff.Davis labs Tests 
Remote Windows"'Speed 
The graph on the right shows the speed 
of the three leading remote control 
programs when transferring Windows 

screens. As you 
"Version 5.0 Close-Up was fast, but Version 6.0 can see, Close-Up 

handles more pixelshas even better Windows perfonnance and added 
faster, meaning

features to keep it ahead of the paok." you spend less time 
- PC Magazine, July 1994 waiting for Windows 

Why ls Close-Up So Fast? 
Close-Up learns as it works. It uses Al 
(Artificial Intelligence) to compress all 
Windows video function calls. That's why 
Close-Up does so well in Windows Bench­
mark tests (see WinBench 95 chart). 

Close-Up uses its revolutionary Photo­
graphic Memory"'so that once Close-Up has 
seen all or part of a Windows screen, it's 
memorized. Then as screens change, Oose­
Up only transmits new unmemorized data. 
Incredibly, with this technology Close-Up 
gets faster & faster the longer you use it. 

Expert System Makes 
Communications Easy 
You don't have to be a conununications 
expert to get the results of one. Close-Up 
has an Expert System that automatically 
analyzes system components and configures 
your system for maximmn speed. 

screens to transfer. 

Non-Intrusive Technology 
Unlike most remotes, Close-Up's installa­
tion does not modify any of your sensitive 
Windows files, including the SYSI'EM.INI 
and WIN.INI files, allowing Close-Up 
and your PC to run at optimal levels. 

Use Close-Up and Your Fax 
Software on One Modem 

Save money by using 
just one modern with 
Close-Up and your fax 
software. Simply click 
the Close-Up sleep icon. 
What could be easier! 

lB 
E 

Wi11Bend1 scores 
(averngeof 10 runs): 
Close-Up 209,270 
paA11ywhere 122,600 
Reac/10111 101.900 

WINDOWS 
&DOS 

Close-Upsat'es time & 
111011ey by nllowi11g yo11 150,000 
to co1111ecl between 
PCs r111111i11g DOS or 
Wi11dcrUJS, eli111innli11g 
the need to switch 
between products 
when co11necti11g 
to diffm11t PCs. 

100,000 

50,000 
l<DOSRISKFREE OFFER Ca/1805-964-6767 

Try Close-Up! If you're not absolutely convinced that Close-Up 6.0 is the fastest 
remote program, we'll give your money back!* Order Close-Up for only $199. 

0 	YES! I want to upgrade my communications program to Close-U 6.0 

Enclosed is aphotocopy of my communications program disk. 


Name_ _ _________ _____ 

Ship to (no P.O. Box)_ _______ ____ 

City St.__Zip___ 


Phone 0 3-1 / 2" 0 5-1 / 4" diskette 

$69.95 +$9.90 shipping (1-2 Day Air) California residents add 55.42 sales tax. 

0 Enclosed is my check. 0 Visa 0 MC _J_J__J__ Exp.__/_ 


~~.t?; ..'~~:~.~~~.~~·: ~t~:. ~~?~: .~·~·.~~ ~: .~:~~.~~·. ~ .~~~ .~~~.. :~.~??'.:... 

IV• in'it• you 10 reproduco this tesl Modems: Hl)es orn"IA 288 VJC. Computer: (Host) G.>t'"'l" (Remote) Micron. Pentiums !IOMhl. 32MB RAM. 12SKE RAM cache. 500~18 HD, IDE rontrollor, no hanf~•re disk radle. 

Video: {Host) STB Ught>pt-.d IMB VRMt (Rcmot•) !Ji.lmmd Sle.'llth (>I lMB VRAM. SOO x600 pixels, 16 color>. SupcrVGADRV 11/ 1/93. 75 lk MS.DOS 6.22. S~!ARIDRV lMBGKhe. IV'tnBench 95 is ""liLlbleon 


Z.iffNN via CompuSer...c. All products are !!Upping versions. Test performed without ,·crification br Ziff. WinBench trademark of Ziff·DJvis Publishing Co. Wind oh·s tr.idemark of Mjcrosoft Corp. 
'60 day mo11<1·back gumntec if purch~ directly from Norton· l..lmb<rt. Offer expires 9/YJ/95. All prices in US Doll.1,.., Prices .,elude •hipping. Ii:) 1995 )/or:on·l..lmbert Corp. 
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IF THIS IS HOW YOU 


Now you ga in virtually instant 
access to Datapro's product and tech­
nology services rrom your own PC, 
wi th Datapro on CD-ROM. 

Menu-driven sortware makes it 
simple to browse through the table or 
contents or search by keywords and 
subject to get rast answers to all your 
technology questions. And you can 
simultaneously view multiple reports 
and cut and paste between applica­
t ions to custo m- tai lor analyses. 
Available in both Windows and DOS. 



KEEP PACE WITH THE NEWEST 
INFORMATION TECHNOLOGIES, 
YOU NEED PROFESSIONAL HELP 

PRESENTING THE FULL LINE OF 

DATAPRO INFORMATION SERVICES 


Downsizing. Wireless. Client-server com­
puling. Multimedia. ATM. Strategic plan­
ning and sound business decisions 
depend upon keeping up with the latest 
info1111ation technologies. 

But you probably need a supercom­
puter to so11 through all the publications 
that end up on your desk. Sure, consul ­
tants can help, as long as you're will ing to 
pay as you go. 

Isn't it time you turned to 
Datapro information services? 

For over two decades Datapro 's 
unmatched information services have 
helped users. buyers. and managers of 
informat ion technology plan effectively. 
And Datapro has been there eve1y step of 
the way- from mainframes and dumb 
terminals, through the PC revolution , to 
the 1ise of intemetworks. 

Today. with its staff of over 400 spe­
cialists and more than 100 expert ana ­
lysts . Datapro has the resources to 
address virtually every critical issue in 
computing and communications. 

An essential resource for anyone 
who must evaluate, implement, 
or manage technology. 

Whether you want a quick overview 
or are looking to build a complete library 
of research materials. Datapro·s compre­
hensive information technology services 
can help you make decisions quick ly. 
Cha1ts. tables, and graphs make it a snap 
to compare product features. func tions. 
and prices. And once your system is up 
and running, Dalapro is there to help you 
manage and maintain it. 

That's why IT professionals use Data ­
pro to stay up to date. Sales and market ­
ing professiona ls coun t on us to help· 
them track trends. And vendors tum to 
Datapro to size up the competition. 

Datapro's line of comprehensive 
information services can meet all 
your needs. 

With Datapro·s complete line of infor­
mation services , you're always in the 
know no matter what your concerns. 

Product and Technology Services 
First Looks. Keep tabs on major 

developments in inrormation technology 

1\vil ilahlc rn1 CD- l~O l'vl . 

until a complete repo1t is ava ilable. 
User Ratings. Get beyond the hype 

and find out which vendors ca n really 
deliver on their promises. 

Technology Concepts. Stay ahead of 
the game when it comes to vendor strate ­
gies and other vital issues. 

Market Ove1views. Discover the mar­
ket's promising vendors and products. 

Comparison Columns. The effortless 
way to make side-by-side appraisals. 

Compelitive Oullooks. Put products 
and underlying technology in perspective. 

Product Reports. An in-depth look at 
specs, features and functions, pricing. 
interoperability. and other issues. 

Managemen t Reports. Prac tical 
advice from professionals that takes the 
mystery out of managing information 
technology. 

Business Services 
Datapro Online. Tap into three online 

databases from the office. at home, or 
even on the road. 

Reprints. A cost-eflicient way to deliv­
er your product message and verify prod­
uct features and benefits. 

Feature Reports. Cull just what you 
need from Datapro·s database of infor­
mation services and put a shaiv focus on 
strategic business decisions. 

Custom Publishing. Package the latest 
product information in a convenient, sin ­
gle source tailored to keep sales person ­
nel one step ahead of the competition. 

Consulting Services 
/-lelp Desk. A telephone inqui1y service 

to help you make the best use of your 
Datapro information service . 

/\ssist On Demand. Pay only for the 

information you need about a specific 
product, vendor, or technology. 

Surveys. Determine the strengths and 
limitati ons of your products-and your 
competitors·- from actual users. 

On -Call Consulting. Fast answers to 
m os t inquiries wi thi n minutes-via 
phone. fax. or electron ic mail. 

Educational Services 
On-Site Seminars. Custom-tailor a cur­

riculum in any aspect of information tech­
nology right where you do business. 

Comp uter -Based Training . Get a 
grounding in the fundamentals or master 
advanced topics 1i ght on your own PC. 

Teleconsulling. Let a conference call 
be tween stude nts and instructors ad ­
dress implementation issues that come 
up in later stages of a project. 

International Services 
Datapro International. Get up-to ­

the-minute industry analyses and in ­
depth evaluations into the hands of pro­
fessionals whose responsibilities extend 
beyond the U.S. 

Market Research Services 
Northern Business Information. A Data­

pro subsidiary, Northern Business Infor­
mat ion is the world 's foremost strategic 
telecom research company. 

Send for a free demo disk today. 

DATAPRO 

Data pro USA, M)() De ir.a n 1'~ 1 k.way. Odran. Nt!w /c r~c>• USA 

08075 Tl'I ROO- l28 ·.l 776 Fa>. ti09 1b 28 12 

Datapro International. McGrc1w lt1 ll t1 ou:.c Shoppcnhan~>ers 
Road, /\l aldcnhc<Jd. l.X- rkshuc. Engl.ind SL6 2QL, • , ~ 
Id . 4 1016J8 77J277 Fox· · 4 101628 77J628 ~~I ll 

r--------------------------------­
Please send me more information on the following Datapro services: 

Product & Tech ­ Business Services 
nology Services : Datapro Online 
:l Computer Systems c.: Reprints and 
=:! Communica tions Feature Repo rts 

!I Free Demo Disk [ 1 Custom Publishing 

Consulting Services 
_J Help Desk 
_- Assist On Demand 

_] Surveys 
J On-Ca ll Consull ing 

Other Services 
Educational Services 

Datapro 
International 

L 11\:orthcrn Business 
Information 

[ I'm interested in learning more abou t Datapro on CD -ROM 

Name ....... .... ..... .. .... ...... ... .. .... ... ..... .... .... ...... ................... Title .. ......... ..... ... .... ... ....... ............... ..... .... ...... ..... .. 


Organization ............ ................ ... .................................... Telephone ...... ...... ..... ... .. .. ....... ............ ... .... .. .. ...... . 
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"We recommend theActionAXP 2'. 
as an excellent all-around NT 
workstation." 
BHE Magazine, March 1995 

"WHOOSH!" 
Windows Maga1jne, March 1995 

·~275 streaks from the gate, 
shatters records, the stopwatch" 
Govern ment Computer News, 

February 6, 1995 

"Alpha cleans Pentium's clock" 
Windows Sources, February 1995 

"As good as it gets ifyou need 
speed" 
PC World, February 1995 

''Action AXP275 runs NT 
at full throttle" 
PC WEEK, No1rcmbcr 7, 1994 

TbeAXP275 offers the 
fastest Win32 performance 
we've seen..." 
Windows Sources, February 1995 

"Every component of this 
computer is representative of 
the best technology available." 
PC World, February 1995 

The World's First Personal 
Supercomputer (PSC) 

No1hing compares 10 the computing power 
of the ACTion AXP275 RISC PC--//Je firs/ 
Personal S11perComp11te1:The PCl- based 
ACTion System from DTG.uses Digital 
Scmiconduc1or's Alpha 2 I064A 64-bi t 
microprocessor, with a cycle time of 275 
Ml lz-1/ie fas test processor available loday! 

Capable of pc;1k execution rmes of 555 
MIPS, its pcrform:mce is equivalent to a 
supercompu1cr. Imagine whm you can do 
with this much computing power! 

With Microsoft® Windows 1'F" installed, 
the ACrion Alpha AXP275 provides the 

same famil iar user interface as the MS 
Windows operating system, and runs MS 
DOS and all 16-bil and 32-hit Windows 
applications. 

Powered by Digital and Microsoft 
Graphics by Nokia and Number Nine 
Storage by llewleu- Packanl and Toshiba 
Networking byCogent. 

To learn more about the ACl'io n AXP275 
or any other of our ACTlon System 
computers, including Pentium, call: 

(800) 449-4228 
FAX (70~) 876-1920 

momoomo·· 
r~. 

"'.'iiCOGENT.
l!>'i!J . ... .. . . ........ ••: 


F,i:'m HEWLETT' 
a.'.~ PACKARD 

BTG 


NOKIA~ 
CO.''' t t l'-to PFcwtr 

TOSHIBA 

formerly 
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1995 Readers' Choice Awards 

A 

pple 's PowerPC-based Power Mac systems 

became widely available in the past year. 
 Power Mac series 
BYTE readers obviously liked what they Apple Computer 
saw: The Power Mac family received thi s 

Ruiiii_!i_i3iP] .-· • .year's award for Hardware Product of the Year. 	 (90....· @I·-- ,.~ 

LaserJet 4Si, Hcwku-Pai.:kard .. ·-~ This vote of confidence for the RISC-based PowerPC de­
(tie) Pentium, lnll'I sign is significant, given our readership's affection and fasci­
ThinkPad series, IB;\ 1nation for innovative technologies. But stay tuned : The race 

promises to get even hotter in the coming year, as Intel' s 
next-generation P6, along with new processors expected from AMO, Cyrix , and 
NexGen, vie against the PowerPC to power the advanced servers and desktop sys­
tems that BYTE readers demand. 

On the software side, readers recognized IBM's OS/2 Warp for its technical mer­
its and named it 1995's Software Product of the Year. But when they cast their 
votes in the Operating System/Environment category, their choices more closely 
matched market realities, and Windows won out over Warp. Perhaps more interest-

position among the winners and runners-up. Nevertheless, there are some notable 

Ej~rtiimr:JI~ newcomers. The Mac programmers among our readership bol­
l~ stered the opinions of BYTE' s Mac experts and gave Metro­

werks' Code Warrior the second-highest number of votes in the 
Mac programming-language category (it captured just a few 
votes less than Symantec's Think C). Other products new to the 
rankings this year are Ascend, from Franklin Quest; Designer, 
from Micrografx; RAM Doubler, from Connectix; and 
WriteNow, a recent acquisition of Softkey International. 

This year we added two new categories, for color printers and subnotebooks, to 
reflect market trends. By contrast, we no longer rank Mac video boards, given the 
decline of general-purpose cards since Apple began integrating 24-bit color onto 
Mac motherboards. 

Technological advancement continues to define the industry, and few people are 
better judges of what 's significant than BYTE readers. Here, then, are the 50 win­
ners and runners-up that BYTE readers say are offering the best products on the 
market today. 

. ,,~\.~'.· 
'".-?~·. 

Desktop Computer 

Gateway 4DX2-66 
Gateway 2000 

Dimension series, Dell Compu1cr 

Prolinea series, Compaq Compuler 

Desktop Computer 

Macintosh 

Power Mac series 
Apple Computer 

Quadra series, Mac LC, 
Apple Compuler 

Workstation 

HP 9000 series 
Hewlett-Packard 

RS/6000 series, IBM 

SparcStation 10, Sun Microsys1cms 

HP 9000 Model 712/60 
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Notebook Computer 

ThinkPad 755C 
IBM 

T4900CT, Toshiba America 
Information Systems 

Mac PowerBook series, 
Apple Compu1cr 

Subnotebook Computer 

Contura Aero series 
Compaq Computer 

Liberty series, Gaieway 2000 

Portege series, Toshiba America 
lnfcmnation Systems 

Hanlf..Held Computer 

MessagePad series 
App le Computer 

Sharp Wizard series, 
Sharp Elcc1ro11ics 

HP LX series, Hcwk11-Packard 

Monitor 

MultiSync FG series 
NEC Technologies 

ViewSonic 17, ViewSonic 

FlexScan, Nanao USA 

Laser Printer 

LaserJet 4Si 
Hewlett-Packard 

llEllll 
LaserJet 4P, LaserJet 4M 
Hcwlcu-Packa rd 

Color Printer 

DeskJet 1200C 
Hew lett-Packard 

DeskJet 560C, 1-lewlc11-Packard 

BJC-600, Canon Compu1cr Syslems 

Video Board 

Diamond Stealth series 
Diamond Multimedia Systems 

Diamond Viper series, 
Diamond Muhimcdia Systems 

Graphics Pro Turbo, 
ATI Techno logies 

Modem 

Sportster series 
U.S. Robotics 

Optima series, 

Hayes Microcompulcr Produc1s 


Courier series, U.S. Roboiics 

Apple MessagePad 

Compaq Contura 

Word Processor 

Word for Windows 
Microsoft 

WordPerfect for Windows, 
\Vordl'crfcc1/Nove ll Applica1 ions 
Group 

Ami Pro, Loius Dcvelopmclll 

Word Processor 

Macintosh 

Word for Macintosh 
Microsoft 

WriteNow, Soflkcy l11 tcrna1iona l 

MacWrite Pro, Clari s 

Spreadshoot 

Excel 
Microsoft 

Quattro Pro for Windows, 
\VordPerfec1/J ovcll Applicmions 
Group 

1-2-3 for Windows, 
Lo1us Devclopmcnl 

Spreadsheet 

Macintosh 

Excel 
Microsoft 

1-2-3 for Macintosh, 
Lo tus Devcloprncn l 

Wingz, ln vcst 111cn1 ln1clligc11cc Sys1c111s 

Database Manager 

Access 
Microsoft 

Paradox, Borland l111crna1ional 

FoxPro, Microsof1 

Database Manager 

Macintosh 

FileMaker Pro 
Claris 

4th Dimension, AC t us 
Omnis, Bl y1 h Softw:irc 

Database Client/Server 

All Platforms 

SQL Server 
Microsoft 

NetWare SQL, Nove ll 

Oracle server, Oracle 

Operating System/Environment 

All Platforms 

Windows 3.1 
Microsoft 

OS/2 Warp, IBM 

Mac OS (System 71, 
Apple Compulcr 

Network Operating System 

NetWare 
Novell 

Windows for Workgroups, 
Microsoft 

LANtastic, Ariison 

Notwork Operating System 

Meclntosh 

NetWare for Macintosh 
Novell 

AppleShare, Apple Cornpuler 

TOPS, SunSofl 
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CompatibilityAt First Sight. 

A glance is all it takes. One look, and you 

know your CPU and all your favorite Windows'" 
applications are destined for a lifetime of 
productive and peaceful coexistence. 

Because AMD's entire 486 microprocessor 
family, present and future, is 100% Microsoft'" 
Windows-compatible. And it says so, right on 
the package. 

We've always been committed to 100% 
compatibility with Windows, the industry's 
leading operating environment. Our com­
mitment has been confirmed by leading 
independent test labs, I ike those at PC Week 
and PC Magazine. And that speaks volumes 
to our customers. Including industry leaders 
like Compaq~ who sells more PCs than any 
other manufacturer in the world. 
()mo AM O J>l.atlL'., P O 8o• tdl. Sunn)"fidc. CA 9-toa&. 0 IOQ.C ~ ..~;:C'd Mk'ru Doicn inc AMO. tt>e M IO loco 1nd Am 4M ••t ~ll•lt•~ 

What's more, systems built around our 486 
CPUs are far and away the best value avail­
able for running Windows. Which shouldn 't 
surprise you, coming from AMO~ After all , 
we're the second largest supplier of 486 micro­
processors in the world today. 

For more information on our entire family 
of Windows-compatible 486 CPUs. and the 
systems bui It around them. contact AMO today. 
One look and you'll know you're making 
the right decision . 

Aslifor 
Uterature 
Pacli 19V. 

800-222-9323 


~. 

Advanced Micro Devices 

t~m.11h ol Ad i~ M1cm ().e..lcft In<.. Mlc:fO'l.Olt ;, "1tcr~ ..1.:-d tr~..1l, •nd \t.111dolo, ~the V.'lndo--. lotp:a Ire trad"1Nlrll (JI( 

MluU!oOll Corpo 1;i tlon Com paq Is it ff'l l'1crcd t1~m•1 k o! Com;iaq Com pu1..1 Cot pc»;ttlun 
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Programming Language CAD Program Preaontatlon Graphics Program Contact Manager/PIM 

Macintosh Mnclntosh All Platforms 

Borland C++ 
Borland International 

DesignCAD Macintosh 
American Small Business 
Computers 

Claris CAD, Clnris 

Vellum, As hlar 

Graphics Program 

CorelDraw 
Corel 

Illustrator, Adobe Systems 

Designer, Micrografx 

Graphics Progrom 

Macintosh 

Illustrator 
Adobe Systems 

FreeHand, Macromedin 

MacDraw Pro, Claris 

Presentation Graphics Program 

PowerPoint 
Microsoft 

Freelance Graphics, 
Lotus Devc lopmcm 

Persuasion, Adobe Systems 

-

PowerPoint 
Microsoft 

Persuasion, Adobe System~ 

CA-Cricket Presents, 
Computer Associates International 

E·Moll/Workgroup Software 

Mail 
Microsoft 

Organizer 
Lotus Development 

Act, Symantec 

Ascendfor\Vindows 
and Macintosh, 

cc:Mall, Notes, Lotus Development 

Macintosh 

Franklin Quest 

Utlllty Package 

Norton Utilities 
Symantec 

PC Tools, Syman1ec 

E-Mnll/Workgroup Software 
Norton Desktop for \Vindows, 
Symantec 

cc:Mail Utlllty Package 

Lotus Development 

E1!!jjp!I Norton Utilities Mac 
Mail, Microsoft 

QulckMail, CE Software 

Project Management 

All Platforms 

Project for Windows 
Microsoft 

Ell!!ll 
CA-SuperProject, 
Computer Associates lniemational 

Harvanl Project Manager, 
Softwurc Publishing 

Macintosh 

Symantec 

MacTools, Symantec 

RAM Doubler, Connectix 

-" -~ --- ........ 
' - '! ..... ~­• .....u. ...~ 
tf r.11 1111..... ~ 

Microsoft Word for Windows 

Visual Basic, Microsof1 

Visual C++, Microsofl 

Programming Language 

Mncintosh 

Think C 
Symantec 

CodeWarrior, Metrowerks 

HyperCanl, Apple Compu1cr 

Dosktop Publishing Program 

PageMaker 
Adobe Systems 

™ Ventura Publisher, Corel 

Publisher, Microsoft 

Dosktop Publishing Program 

Mnclnto.., 

PageMaker 
Adobe Systems 

QuarflXPress, Quark 

Ventura Publisher, Corel 

Doaktop Publishing Program , 

Unix 

FrameMaker 
Frame Technology 

lnter1eaf, lnterlcaf 

Island Write/Paint/Draw, 
Island Software 

CAD Program 

AutoCAD 
Au todesk 

Generic CADD, Autodesk 


Microstation, lntergr:iph 
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Piracy is the greatest threat to the world's software industry.Yoa only Developers lose billions in sales to software piracy each year. 
Protect your software and get all the revenue you deserve.need 

C»1111~ 

reason to protect vvith Sentinel: 

It's the war.Id.wide standard in software protection. 

More developers rely on Sentinel~ from Rainbow, 
than any other software protection in the world. 

And for good reason. Sentinel performs where it 
matters most: leading the industry in technology, 
quality, reliability and support. 

So when it's time to protect your DOS, OS/2, Windows, NT, 
Macintosh, UNIX, XENIX, LAN or CD-ROM application ­
protect with Sentinel. Protect with confidence. 

Call Rainbow for a Sentinel Developer's Kit and a FREE copy 
of "The Sentinel Guide to Securing Software." 

-
SiEltilnEL 
Securing rhe future of software 

Rainbow Offices: USA I ASIA I LATIN AMERICA 7 14/454-2100 • U.K. (44) 1932 570066 • FRANCE: (33) 1 47 38 21 21 • GERMANY: (49) 89 32 17 98 0 
ARGENTINA: Agn·Aid, SA 54 18030536 CHINA (Eastemt. Shar.gha1Pudong Sof~·1all! ITALY: BA IBEXSA SPA 39 23 31 00535 MIDDLE EAST: Hoche lnt'l 4.d 81 459 8822 SWITZERLAND: 18V AG 41 1741 2140 
AUSTRALIA: LOADPIAN 61 3 690 0455 Park DM!opment Company 86 21 4371500 ITALY: SIOSlstemi 39 30 24 21074 MOROCCO: futur & Soft 212 2 40 03 97 5\l'TTIDlAND: Safe C~-d SA 41 2411 5i86 
BELGIUMILUXEMBURG: EIS 32 92 211117 COLOMBIA: Construdata S? 1236 7341 JAPAN: GikenShoji Co. ltd. ~1 52 972 6544 NETHERLANDS: lntroCom 3! 74 430 105 TAIWAN:Emlhine Tech. 886 2 59352 01 

1 1
BRA21L: MIPS Si1tema1 ltda. 55 11 574 8686 ~~~iu,e:~:~;m~~Ns1 3~1 19~~om~ ~i~~:~~~~~Jh':~kt22265~i33~~~ PORTUGAL: COMELTA 351 1941 65 07 THAILAND: BCS lnt'l 66 2 319 4451 
BULGARIA: KSIMETRO 35 9279 1478 HON<i KONG: C~.!<1 & i'alp/'a.VSBSl lSli 00l8 UBAHOlttP.w"1 Grt<.I> Consi.11an~ !6l I 494ll7 SCANDINAVIA: Penco Al5 47 22'9 1500 TUNISIA: ASC I 216 1 781 75 
CHILE: ChileSoft Lida. 56 2639 8892 HUNGARY: Polyware Kh 36 76 481 236 MA!AYllA: t~1mS;~ !Jell;rl ll.IJ\.ilitdfiO l 241 llSO SINGA90RE: ly;tem1 °""11 PT! LID 65 7412166 TURKEY: BIMEKS. l td 90 216 !48 3508 
CHINA (Northern): CS&S 86 18316524 IRAN: Gam Electronics 981 122 22374 MEXICO: lmpexComp.. SAde C. V91 fi0066466 SPAIN: MECCO 34 3422 7700 VENE2UELA: HRT·M Oseri 58 2261 4282 
0 1994 Rainbow Technologies, Inc. Sentinel is a registered trademark of Rainbow Technologies, Inc. All other product names are trademarks ot their respective owners. 

Circle 109 on Inquiry Card. 
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WHERE TO FIND . 


ACI US, Inc. Compaq Computer Corp. Intergraph Corp. Oracle Corp. 
(408) 252-4444 (800) 345-1518 (800) 345-4856 (800) 672·2531 
fax: (408) 252-7765 (713) 370-0670 (205) 730-2000 (415) 506-7000 
Circle 1271 on Inquiry Cant. Circle 1284 on Inquiry Canl. fax: (205) 730-5384 fax: (415) 506-7200 

Clrcle 1297 on Inquiry Cant. Circle 1309 on Inquiry Card. 
Adobe Systems, Inc. Computer Associates 
(800) 833-6687 International, Inc. lnter1eaf, Inc. Quark, Inc. 
(415) 961-4400 (800) 225-5224 (800) 688-5151 (800) 788-7835 
fax: (415) 961-3769 (516) 342-5224 (617) 290-0710 (303) 894-8888 
Circle 1272 on lnquh:y Cant. fax: (516) 342-5734 fax: (617) 290-4943 fax: (303) 8943399 

Circle ·1285 on Inquiry Card. Circle 1298 on Inquiry Card. Circle 1310 on Inquiry Card. 
American Small Business 
Computers, Inc. Connectix Corp. Investment Intelligence Sharp Electronics Corp. 
(918) 825-7555 (800) 950-5880 Systems Corp. (800) 237-4277 
fax: (918) 825-6359 (415) 571-5100 +44171628 6960 (201) 529-8200 
Circle 1273 on Inquiry Cant. fax: (415) 571-5195 fax: +44 171638 7528 Circle 1311 on Inquiry Card. 

Apple Computer, Inc. 
Circle 1286 on Inquiry Card. Circle 1299 on Inquiry Card. 

Softkey International 
(800) 776-2333 Corel Corp. Island Software Corp. (800) 227·5609 
(408) 996-1010 (800) 772-6735 (800) 255-4499 (404) 514-6300 
fax: (408) 9749974 
Circle 1274 on Inquiry Card. 

(613) 728-8200 
fax: (613) 728-9790 

(415) 8844400 
fax: (415) 884-4500 

fax: (404) 427-1150 
Circle 1312 on Inquiry Card. 

Artisoft, Inc. 
(800) 846-9726 
(602) 670-7000 
fax: (602) 670-7359 
Circle 1275 on Inquiry Card. 

Circle 1287 on Inquiry Card. 

Dell Computer Corp. 
(800) 6249897 
(512) 338-4400 
fax: (51:2) 728-3653 

Circle 1300 on Inquiry Card. 

Lotus Development Corp. 
(800) 343-5414 
(617) 577-8500 
fax: (617) 693-0968 

Software Publishing Corp. 
(800) 336-8360 
(408) 986-8000 
fax: (408) 980-0729 
Circle 1313 on Inquiry Card. 

Ashlar, Inc. 
(800) 877-2745 
(408) 746-1800 
fax: (408) 746-0749 
Circle 1276 on Inquiry Card. 

Circle 1288 on Inquiry Card. 

Diamond Multimedia 
Systems, Inc. 
(408) 325-7000 
fax: (408) 325-7070 

Circle 1301 on Inquiry Card. 

Macromedia 
(800) 288-4797 
(415) 252:2000 
fax: (415) 626-0554 

Sun Microsystems, Inc. 
(800) 786-0404 
(408) 276-1931 
Circle 1314 on Inquiry Card; 

ATI Technologies, Inc. 
(905) 882-2600 
fax: (905) 882-2620 
Circle 12n on Inquiry Card. 

Circle 1289 on Inquiry Card. 

Frame Technology Corp. 
(800) 843-7263 
(408) 975-6000 

Circle 1302 on Inquiry Card. 

Metrowerks 
(800) 377-5416 
(512) 346-1935 

SunSoft, Inc. 
(800) 227-9227 
(415) 96().3200 
fax: (415) 961-6070 
Circle 1315 on Inquiry Card. 

Autodesk, Inc. 
(415) 507-5000 
fax: (415) 507-5100 
Circle 1278 on Inquiry Card. 

Circle 1290 on Inquiry Card. 

Franklin Quest 
(800) 877-1814 
(801)·975-9992 

fax: (512) 346-3329 
Circle 1303 on Inquiry Cant. 

Micrografx, Inc. 
(800) 417-a312 

Symantec Corp. 
(800) 441-7234 
(408) 253-9600 
fax: (503) 334-7474 

Blyth Software, Inc. 
(800) 346-6647 

fax: (801) 975-9995 
Circle 1291 on Inquiry Cant. 

(214) 2341769 
Circle 1304 on Inquiry Card. 

Circle 1316 on Inquiry Card. 

Toshiba America lnfonnation 
(415) 571-0222 
fax: (415) 571-1132 
Circle 1279 on lni..1iry Card. 

Borland International, Inc. 
(800) 331-0877 

Gateway 2000, Inc. 
(800) 846-2301 
(605) 232·2000 
fax: (605) 232-2023 
Circle 1292 on Inquiry Card. 

Microsoft Corp. 
(800) 426-9400 
(206) 882-8080 
fax: (206) 936-7329 
Circle 1305 on Inquiry Card. 

Systems, Inc. 
(800J 334-3445 
(714) 583-3000 
fax: (714) 583-3800 
Circle 1317 on Inquiry Card. 

(408) 431-1000 
fax: {408) 431-4122 
Circle 1280 on Inquiry Card. 

Hayes Microcomputer 
Products, Inc. 
(404) 441·1617 

Nanao USA Corp. 
(800) 800-5202 
(310f325·5202 

U.S. Robotics, Inc. 
(800) 342-5877 
(708) 982-515;!. 

Canon Computer 
Systems, Inc. 

fax: (404) 441.-1213 
Circle 1293 on Inquiry Card. 

fax: (310) 530-1679 
Circle 1306 on Inquiry Card. 

fax: (708) 676·7323 
Circle 1318 on Inquiry Card. 

(800) 848-4123 
(714) 438-3000 
fax: (714) 438-3099 
Circle 1281 on Inquiry Card. 

Hewlett-Packard Co. 
(800) 752-0900 
(415) 857-1501 
Circle 1294 on Inquiry Card. 

NEC Technologies, Inc. 
(800) 632-4636 
(508) 264-8000 
fax: (508) 2648673 

ViewSonic, Inc. 
(800) 888-8583 
(909) 869-7976 
fax: (909) 468-1202 

CE Software, Inc. IBM Corp. 
Circle 1307 on Inquiry Card .• Circle 1319 on Inquiry Card. 

(800) 523-7638 (800) 426-3333 Novell, Inc. WordPerfect/Novell 
(515) 221-1801 
fax: (515) 221-1806 
Circle 1282 on Inquiry Card. 

(914) 765-1900 
Circle 1295 on Inquiry Card. 

(800) 638-9273 
(801) 429-7000 
fax: (801) 429-5373 

Applications Group 
(800) 321-4566 
(801) 429-7000 

Claris Corp. 
(800) 544-8554 

Intel Corp. 
(800) 628-8686 
(408) 765-8080 

Circle 1308 on Inquiry Card. fax: (801) 228-5077 
Circle 1320 on Inquiry Card. 

(408) 987-7000 Circle 1296 on Inquiry Card. 
fax: (408) 987-3932 
Circle 1283 on Inquiry Card. 
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•ales-O•Gram 
~ IJ1Sales11"""'"""tall¥tS 

rom: KHllOO O'Kt<fe 
Sales Manoge<" 

ubJ<CC p.,rsuasl.-e pcrilU" or colOr 

Color is color, unless 

it's b · · tly practical. 


It's the business printer you've been waiting for. 
Professional color so reliable, inexpensive and easy to use, it's a 

practical office tool. Speed? It's the world's fastest color printer at 

4 color pages per minute. Cost? Full text pages on plain paper at 

3¢ each. Color for 11¢ on office papers. Simplicity? lf you can 

load a stapler, you ve mastered this machine. Reliabili ty? Add 

750 sheets and let it run overnight That's robust. Cost? At 


$4,995, nothing in its perfonnance range even comes close. 


Best of all, it's from Tektronix, a Fortune 500 leader, making 


world-class color printers for 13 years. 


The Phaser 340 Color Prinle1·. 

So practical , it's brilliant. 


For free output sample or nearestTektronix 
 dealer, cal/ 800·835·6100, Ext. 1037./ 
© 1995 Tektronix. Inc. All rig/1/s reserved 

Circle 116 on Inqui ry Card. 



ZEOS®Can 
ShipToday! 

Tired of waiting and waiting for your new PC? Wait no more. With our special Computers Now!®program many of our 
award-winning and most popular packages can be shipped the same day you call. 

It's As Easy As: Buy With Confidence 

0 
Not only are you getting aZEOS PC fast,you're getting aChoose the ZEOS system package you want. 

fast PC. ZEOS has earned dozens of top industry awards for(A sampling of what's available is shown.) 
power and performance, besting the competitors time and 

~ For same day shipping,call ZEOS at 800-554-5226 
time again. With an awesome price, ZEOS computers are ~before 1p.m. CentralTime,Monday-Friday. 
your best value. 

t::;:),_ Upon credit approval, :e'll ship your system the That's not all. ZEOS gives you the best sup­
~ same day you order.I· port in the business-for an even better value. 

Our Guarantee To You: In fact, ZEOS has earnedseven PC Magazine 

If we accept your order for immediate Readers' Choice for Service & Reliability awards. And 


shipment and fail to ship your system ZEOS was the first to provide 24-hour toll-free technical 


under the conditions outlined, we will ship it support-365 days ayear-for quick and accurate answers to 


at our expense as soon as it is ready.* all your technical questions. 
To order your high-performance PC,call aZEOS Systems

Need A Bigger Monitor? 
Consultant today at 800-554-5226. 

We can upgrade your Computers Now.I desktop or vertical 
system with a larger monitor-and still ship it the same day 
youorder!* 

Pantera"' 
486DX2-66 
$1645 
Pentium-GO 

Pantera™ Pantera™$1945 
Pentium-75 Pentium-75 Pentium-60 

$2395 $2145 
Package #2: Top Gun: Discovery™ MM: 

$1995 

>- BMB RAM >- 8MB RAi\I, 256K SRAM cache >- SMB RAM 

>- 528MB local bus JOE harrl dril'e, 120K cache >- 528MB local bus ·mE harrl driloe, 120K cache >- 528MB local bus IDE harrl drive, 120Kcache 

>- 4X CD-RO~! drive, 3.5" l.44MB floppy drive >- 4X CD-ROM dril'e, 3.S" l.44~IB floppydril'e >- 4X CD-ROM dri11!, 3.5"l.44MB floppy drive 

>- Diamond Stealth 6 -bit PCI local bus graphics carrl >- 14,400 bps send/recei1oe fax modern >- Stereo sound card and peakers 


with !MB DRAM >- Diamond Stealth 64 -bit PCI local busgraphics carrl >- 14,400 bps send/receive fa.x modern 

>- 14 "SVGA color monitor with 2MB VRAM upgrade >- Diamond Stealth 64-bit PCI localbus graphics carrl 

>- 6-bay desktop case >- IS"SYGA color monitor 1vith !MB DAA\I 

>- MS-DOS 6.2, Windows for\forkgroups, Microsoft Mouse >- 6-baydesktop case >- 14 "SVGA color monitor 


>- MS-DOS 6.2,Wind011., forWorkgroups, ~ I icrosoft Mouse >- 6-bay desktop case 
>- Lotus SrnartSuite >- MS-DOS 6.2, Wind011'S for Workgroups, Microsoft Mouse 

>- Lotus SrnartSuite 

•orutrs mUSl be forCompt1X'n Na-A~ coofigurati:om; u~'\? listed just i s:unpllnghere. Sina ~contlnt1tJUSlyupdati: thu li!otolconfi gur.itlom, pkusea1ll lo confirm your sysltm 11011 lbe lut nusoflerLS r;oo.Jonlyas long as iliesc pn:·buil! S)1tm15 mn;Un In ~tock. ~lonltor vpg.r.ldd 
11\'tlbb!t ~long~ moollm mn1ln in stock. OtherZE.O:i i)11ans :arxicmfigur.Ulonstili slightly longer-:iho\tl a-..ttk. C'.tl'dit CD :att subj«1 IO authortzation. Ordm mu~ be rmht'd by Ip m. Ctntnl 'Timt. ~H 

Pwthz<<>dm"' ""*"'"~· a...... iolsing~"1l!Jblo..'.ll """"~ a:>!Mibliility"' ""*"'"'du:ig>:•illnllnocke:c:tll IOcoofirm lheot '"'1•'llTlll~deuib.1'1"'5do""' 1ndl>ltsh~ .>JI pnxlucn rd""1lplllJ' llllllOS:i!•U'xlo!wtsot oop"'8! 
...i.n.riodllri""""""ID>n ZEOS21111Caimla'"' ..p..td-.~s..• b a ni;i»:mi""-z.U:IJ 0210n""1uit:.'.ntr>. l'Mf<r.l "...!ZEOSllmdi>n ...i.m.n:.<:tZEOS ll1lml!l:rul I.Ill 01',1)51.IXXi 1- Ud.1J01 lsllsri3ll!Od.MinnrJ!iol"­
~l~ ;;.UJ ~>~ ZEOS b' l"h!k:lr tr:ldcd Olml"l1l' CX.\51\\Q l)11lld ZEOS). ~-RlT·i;<l; 



Pantera™ 
4860X2-66 
$2145 
Penlium-75 
$2495 
Pentium-90 
$2795 

Package #3: 

> I6MBRAM 
> 850YIB localbus IDE hard drive, 256Kcache 
> 4X CD-ROM drive,3.5" 1.44MBfloppy dril'e 
> DiamondStealth 64-bit PC! local bus graphics card 

with IMB DRAM 
> l5"SVGAcolor monitor 
> 6-bay desktop case 
> MS-DOS 6.2, Windows forWorkgroups, Microsoft Mouse 
> Lotus SmartSuite 

Pantera"' 
Pentium-75 
$2895 
Penlium-90 
$3195 

Discovery Plus: 

> I6MB RA.\l, 256K SRAM cache 
> 850M ll local bus IDE hard drive, 256Kcache 
> 4X CD-ROM dril'e, 3.5" I.44MBfloppydril'e 
> Stereo sound card. high-power peakers w/subwoofer 
> 14, 00 bps send/receive fax modem 
> DiamondStealth64-bit PC! local bus graphics card 

with IMB DRl\i\1upgrade 
> 15" SVGA color monitor 
> 6-hay desktop case 
> ,\IS-DOS6.2,Windows forWorkgroups,1\licrosoft Mouse 
> Lotus SmartSuite 

Ambrarn 
486DXZ-66 
$1395 

Package #2: 

> 8Mll Rl\t\I, l28K SRAM cache 
> 528~1B hard dril'e with l20K cache 
> 35" I. MB floppydrire 
> On-board VESA local bus video 
> l4"SVGA color monitor 
>- 4-ba)' desktop case 
> MS-DOS 6.2. WindOll'SforWorkgroups. il licrosoft iilouse 

Pantera™ 

Pentium-75 

$2595 
Pentium-90 
$2895 

Editors' Choice: 

> I6Mll llAM, 256K SRAM cache 
> 528~1B localbus IDEhard drive, 120K cache 
> 4X CD- RO~! dril'e, 3.5" I.44~1ll floppy drive 
> Diamond Stealth 64-bit PC! local bus graphics can! 

with Zi\lll Vlli\.~ l upgrade 
> 15"Sl'GAcolor monitor 
> 6-bay deslnopcase 
> MS-DOS 6.2, Window forWorkgroups,Microsoft ,\Jou e 
> Lotus SmartSuite 

.' ·... -P.antera"' 
Pentium-75 
$3118 
Pentium-90 
$3418 

Best MM: 

> 16~1B RAM. 256K RAM cache 
> 528~\B local bus llJE hard drive, 120K cache 
> 4XCD-ROM drive, 3.5"l.4'h\lll floppy dri11! 
> Stereo sound card and speakers 
> Diamond Stealth64-bit PC! local bus grnphics card 

with 2il!B \/RAM upgrade 
> 17"SVGA color monitor 
> 10-bayvcrtical case 
> MS-DOS G.2, Windows forWorkgroups, Microsoft Mouse 
> Lotus Smar!Suitc 

Meridian™400C 
486DX2-50 
$2595 
OX4-100 
$2995 

Package #3: 

> SMB Ri\J\I 
> 350~\B IDEhard dri11! 
>- Extemal3.5"I. 4il!B nappydrive 
> 7.9"D~1'N color VGA display 
> Custom carryingcase 
> Extra battery 
> il!S-DOS 6.2; Windows forWorkgroups 
> LotusOrganizer 
> 7.8" x 10.2" x 1.7"; 39 lbs. 
For active matrL~ display, add $700 

....' · 

Pantera"' 
Pentium-75 
$2745 
Pentium-90 
$3095 
Pentium-100 
$3295 

Hottest 

> 16 IB RAM,256K SRAM cache 
> IGB local bus IDE hard drive, 256K cache 
> 4X CD-RO~! dril'e, 3.5" I.44MB floppy drive 
> 	Diamond Stealth 64-bit PC! localbus graphics card 

with 2MB VRAM upgrade 
> 15 "S\'GA color monitor 
> 6-bay desktop case (Pentium-75) 

10-bay rertical case (Pentium 90 & 100) 
> ~IS-DOS 6.2,Wi nd011~ forWorkgroups, Microsoft Mouse 
> Lotus SmartSuite 

Pantera™ 
Pentium-75 
$3495 
Pentium-90 
$3795 
Pentium-100 
$3995 

Best MM Supreme: 

> 24~1B RAM, 256K SRl\t\1 cache 
> lGil local bus IDE hard dri1l!, 256K cache 
> 4XCD-RO~ ! dri1e,35" I.44MB floppy dri1e 
> Stereo sound card, high-power speakers w/ subl1oofer 
> Diamond Stealth 64-bit PC! localbus graphics card 

11'ith 2MB VRAM upgrade 
> 17"SVGA color monitor 
> 10-bav11!rticalcase 
> MS-DOS 6.2, Wind01vs forWorkgroups, Microsoft Mouse 
> Lotus SmartSuitc 

Meridian™800C 
486DX2-50 
$2795 
DX4-100 
$3195 

Package #3: 

> SMB Rl\t\I 
> 350~1ll IDE hard dri11! 
> Internal 3.5" l.44MB floppydril'e 
> 10.3"dual-sc:mcolor VGA display 
> Custom carrying c:LSe 
>- Extra battery 
> il!S-DOS 6.2, WimlOIVS forWorkgroups 
> Lotus Organi zer 
> 8.9"x ll.7" x 1.9"; 6.3lbs. 
For active matrix display, add $800 

Fax Orders:800-361-120; or 612-362-1205. Phone Orders:OutsideU.S.andCanada: 612-362-1212. 

Gol'emment 800-245-2 9, ZEOS lnfonnationS}~tems, Inc. GSA gGSOOK9i\GS51 6. l'urch:ISC 800-554-5226 

Orders, MasrcrCard. VISA. Am Ex, Discover, Z-Canl, COD :uid leasing programs. 
 24 Hours a Day• 365 Days a Vear 

Circle 124 on Inquiry Card. 



Since 1984, thousands of leading developers 
in over60 countries havechosen HASP to What Makes HASP® protect their software.Why? Because HASP's 
securi ty, reliabili ty, and ease-of-use led them 
to a simple conclusion: HASP is tl1e most 
effective software protection system available.the 	Best 

LISTEN TO THE EXPERTS: 
Jn all the products we tested, exeept the HAS~ 
we could see through theencryptingand 
questioning procedures... and crack them. 

C'r.Magatine (Gennany) 
MemoHASP: ...of all the protection devi~ tested 

Protection 
is \vithout any doubt, theone which combines 
thebest features. 

Your Software 
PCompatible (Spain) 

Trying to crack a program... that was protected 
utilizing all of HASP's features - is like searching 
for the Holy Grail. 

Can Get? 
Micro Systems (France)

"Aladdin 's HASP has helped us increase our revenues by providing 
PC dongles... come with varying claims as to 

us with extremely reliable and user-friendly protection for our their transparency.The.majority suffer from 

software. In addition, Aladdin's service and technical support are problems when a printer is connected... the 

simply first class." HASP-3 is noraffected... 

Fra k LaMonica, Chairman, Vibrant Graphics 
 Program Now (UK) 

Of all ke~ tested, HASP is themost ambitious 

"Quark/QSS has chosen HASP and MacHASP to protect 
QuarkXpress® in our most demanding markets, because we believe 
that Aladdin 's products meet the hi gh standards of reliability, 
compatibility and security required for these markets." 
John MacMonagle, Purchasing Manager, Quark/QSS 

"Aladdin's HASP gives our customers the key to protecting their 

investment in software development." 

David Assia, CEO Magic Software Enterprises Ltd. 


"We have been most impressed with the quality of the HASP keys, 

as well as with the-excellent sup~ort provided by Aladdin. We have 

tried a number of protection methods, but for ease-of-use, cost, and 

reliabili ty, we keep coming back to I;IASP." 

Jeremy du Plessis, Director, lndexia Research 
 11111' 

C AladdnKnow1oogoSyst!YTlS LlO. 1985· 1995 (12.94) 

one ... tl1e quality of HASP manufacturing seems 

excellent. PC Compatible (France) 

MacHASP is an optimal protection method, for 
the-programmers... and for the users... 

Blt Magazine (Italy) 

Software piracyis costingdevelopers over 
$12 billion ayear in lost revenues.To date, 
over one million HASP keys have been used to 
protect billions of dollars worth of software 
worldwide. 

Call us today to fi nd out how HASP can help 
increase your revenues. 

The Professional 1s Choice 
North 	 Aladdin Software Security Inc. 
America 	 Tel: (800) 223 4277, (21 2) 564 5678 

fax: (212) 564 3377 
E-mail : sales@h :L~p .com 

Intl Office 	 Aladdin Knowledge Systems Ltd. 
Tel: 972-3-537 5795. Fax: 972-3-537 5796 
E-mail: aladdin@aladdin.co. il 

United Aladdin Knowledge 
Kingdom Systems UK Ltd 

Tel: 01 753-622266. Fax: 01 753-622262 
France Aladdin France SA 

Tel: 1 40 85 98 85. fax: I 41 21 90 56 
member of : : ~: .. • Au.stralia Confoh 3 8<)8'685 • Benelux Abddin Rendux 0889 i 19m • Czech A1'3s 2 7(16085 • Chile Micrologica 2 222 lj88 

: :::; • Denmark llcrcntlo;cn 39 )77300 • Egypt Zdncldcin 2 .\(i0-1632 • Finland ID·Sr>ll'ms 0 870 .l)20 • German\' r_<;s :!01 278804 
~ +~ . ;;•• ~ • G= Unibr.iin 16856320 • 1ta1y Panncr Data l 261·ii380 • Japan Alhcru. 3 - 213lll4 • Korea Dae-A 28-18 448 1• Mexico Sc'ioil 5 5-139770u-ra ~;" 
~ n.ns with . . " ' ~™ • riev; 1.ealand Tr.iining , 4 5666014 • Poland -rstherm 61 480273 • Portugal Fu1unn:11 ico I 4116269 • South Africa Du: Roux. 11886470.1-- NetWare · · ·· COMB\llBLE • Spain PC llm lware, 3 4493193 • Switzerland Opag 61 7169222 • Taiwan Teco 2 555 9676 • Turkey Mikrohc1a 312 467 750.I 
l~~"lh IO<" OOf2 
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See You Around 


TOM R. H ALFH ILL 

P anoramic video technology­
perhaps the first new form of 
photography to be invented 

in thi s century- puts you in the mid­
dle o f a wraparound , photo-quality , 
vi rtu al-reality world with no need for 
he lmets, goggles, or g loves. Apple 's 
QuickTime VR, unvei led in June 1994, 
gained nati onal attention when NBC 
News adapted it lo create panoramas 
of crime scenes during the murder tri­
al o r 0. J. Simpson. Simon & Schus­
te r' s C D-ROM, titled Star Trek: The 
Nex t Generation Interactive Technical 
Manual, was the first re ta il product to 
use QuickTime YR. Re leased in No­
vember, the Star Trek CD-ROM (see 
" Books and CD-ROMs: Star Trek 
Meets QuickTime VR," March BYTE) 
quickly sold more than 200,000 copies. 

Developers of game and education­
al softwa re love thi s techn o logy be­
cause it enables them to photograph 
scenes that aren' l prac tical to rende r 
arti ficia ll y. WNET, a PBS . tati on in 
New York, is using QuickTime VR to 
create a panoran1jc tour of the Serengeti 
Plain in Africa. Sumeria, a multimedia 
developer in San Franc isco , is work­
ing on QuickTime VR tours of Mayan 
ruins in Centrnl America. 

Businesses can use panoramic video 
to famili arize employees wi th the lay­
out of mazel ike factor ies or offices. 
Law-enforcement agencies can u e pan­
o ramas to train SWAT teams. And ul ­
timate ly, it 's possible that panoramas 

c video, 
as an SOK (Soft­

ware Development 
Kit ) thi s spring. 

Apple's QuickTime VR an In some respects, Surround 

Microsoft's Surround Video, 
enables photo-quality 

virtual reality on your 
computer screen 

photographed with tiny fiber-optic lenses could open in terior 
spaces, such as the human body, to interactive ex ploration. 

Although QuickTime VR panoramas can be displayed on Win­
dow PCs as we ll as on M aci ntoshes (the Star Trek CD-ROM 
is avai lable fo r both platfonn ), the special au thoring too ls run 
only on a Mac. That limitat.ion prompted Microsoft to embark on 
a crash program las t October to make its own version of Quick­
Time YR . The result, Surround Video, is sc heduled for re lease 

~ 
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Video is not as advanced as 
QuickTime VR (see the table 
"QuickTime YR vs. Surround 
Video" on page 89). To users. 
however, it appears very sim­
il ar to QuickTime VR on the 
creen, and it will almost cer­

tain ly attract developers . 
Four characteristics, li sted 

below, set panoramic video apart from previous technologies. 

• Unlike other forms of virtual reali ty, these panoramas a.re not 
limited to computer-generated images. QuickTime YR and Sur­
round Video use digitized photos of real-world scenes (aJ though 
they can also use rendered images or combine elements of both). 
• Despite thei r misleading names, QuickTime YR and Surround 
Video do not require moti on-video footage. (But conventional 

MAY 1995 BYTE 85 



ll!iiij 


video and animation can be used as lay­
ers on the background . . ) Since the pan­
oramas are derived from st.ill photos, they 
don ' t restrict yo u to viewing a scene in 
a11y predetennined linear sequence. Navi­
gation is completely interactive. 
• Panoramic video is the only way to map 
360-degree panoramas onto a flat surface 
(i n th.is case, a video screen) without dis­
tortion . Photographers have been shoot­
ing panoramas si nce the nineteenth cen­
tury, but true 360-degree photos suffe r 
from optical distortion unless you bend 
them into a cy linder and view the panora­
ma from inside. QuickTime YR and Sur­
round Video automatically correct tha! dis­
tortion through software. 
•Panoramic videos are interactive in way 
that are impossible without a computer. 
For instance, developers can link panora­
mas together so users can change view­
points by click.ing on predefined hot spots. 
AJso. QuickTime YR lets you zoom a pan­
orama to higher magnifications and view 
objects from any angle. (Early versions of 
Surround Video lack these capabi Lities, 
but Microsoft says it will add them soon.) 

Inside a Panorama 
Imagine a virtual environment in which 
you can view any portion of a 360-degree 
panorama-a wraparound photographic 
image of a real-world scene. You can pan 
the image left or right in a complete circle. 
Now add the abi lity to zoom in for a clos­
er look at small details . You can examine 
selected objects in the panorama from any 
angle and even shift your position tooth­
er viewpoints, just as if you were actually 
there . Now imagi ne that you can achieve 
this virtual reality without any special gear 
except the computer on your desk. Ap­
ple's QuickTime YR and Microsoft ' s Sur­
round Video, two similar versions of the 
new panoramic video technology , provide 
all this and more. 

Navigating through a panoram.ic video 
is a easy as pointing and clkking wi th a 
mouse. The image on the screen represents 
a small portion of the entire 360-degree 
view-u ually about 70 degree , depend­
ing on the foca l length of the lens used to 
take the original photos. To move your view 
of the panorama in a11y direction, you sim­
ply move the mouse cursor toward that edge 

of the screen. Horizontal panning is infinite 
in either direction; vert ical scrolling is lim­
ited to the field of view captured by the cam­
era ' s lens (more on this later). 

To examine part of a scene at c loser 
range, you can zoom to higher magnifica­
tions. The current late of the technology 
lets you magnify the image about two to 
four times. QuickTime YR automatically 
applies an antialiasing filter to smooth out 
the jagged lines caused by pixelation at 
these higher magnifications . 

Most panoramas contain predefined hot 
spots that allow you to change viewpoints 
or examine certain objects in more detail. 
When you point at a hot spot with the 
mouse, the cursor changes to indicate what 
you can do. For example, if the developer 
linked multiple panoramas together, you 
could jump from one view to another sim­
ply by clicking the mouse on the appro­
priate spot. Another type of hot spot lets 
you "pick up" and examine certain objects 
from any angle. To enable this effect, the 
developer must photograph these objects 
separately and link them to the general 
panorama. 

HOW APPLE'S sr1TCHER TOOL WORKS 

The Qulckllme VR developer 

feeds digitized PICT flies of 

still photos Into the Stitcher 

program. Stitcher Joins the 

photos together, eliminates 

redundant details between 

frames, aligns the edges, 

and applles cylindrical 

dlstor1lon to re-create the 

0 Before stitching: 
overlapping photos 

0 Delete redundant infonnatlon; 
add cylindrical distor1lon 

0 After stitching: 
36Cklegree cylindrical panorama 

entire 360-degree scene as To shoot a panorama with an onlinary camera, the photographer must rotate the camera 
around the nodal point (I.e., the optical center) of the lens and overlap the frames slightly. 

a continuous strip. 
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When you click on one of these objects, 
a special window opens on the screen, the 
object enlarges to fi ll the wi ndow, and you 
can rotate the image 360 degrees horizon­
tally-and nearly as much venically. This 
fea ture suggests all ki nds of possibilities . 
For instance. a panoramic tour of a muse­
um could allow you to pick up and exam­
ine arti fac ts that normally would be off­
limits to visitors. 

Apple and Microsoft are currentl y add­
ing even more capabilities . Developers 
will soon be able to combine video footage 
with interactive environments by overlaying 
QuickT ime or A VI (A udi o Video Inter­
leave) movies on panoramic backgrounds. 
Apple is perfecting an enhancement, called 
localized so1111d, that links prerecorded 
audio to you r real- time video navigation. 
In one of Apple's demonstrations, you can 
scroll around a panorama of a beach scene. 
When a beach cottage comes into view, 
you can hear the fa int sound.· of voices . lf 
you zoom in for a closer look, the voices 
become more d istinct and combine with 
the sounds of a party. When yo u zoom 
back out , the sounds get softer again . 

For Experts Only 
Although viewing and navigating through 
a panorama are easy, creating one is a di f­
ferent matter. For now. the authoring tools 
and photographi c skills required for this 
iask are beyond the capabil iti es of most 
users. Someday these tools may become 
a ea y to use as morphing programs, but 
until then, only the most advanced users 
and profess iona l deve lopers wi ll be able 
to create panoramas. 

The first step in the process is to shoot 
the pictures. This is where Surround Vid­
eo diffe rs signi fica ntly from QuickTime 
YR. Surround Video requires a special pan­
oramic camera that rotates in a ci rcle while 
continuously ex posing a strip of film that 
moves in the opposite di recti on. In other 
words. instead of snappi ng a nom1al pic­
ture, the camera optica lly scans the image 
onto the fi lm to make a strip that's abou t 
7 inches long. (See the figure " How a Pan­
oramic Camera Works" on page 88.) 

QuickTime YR also lets you use a pan­
oramic camera, but doesn' t require it. In­
stead, Apple has sophi sticated so ft ware 
tools that can assemble a panorama from 

a series of still photos taken with an ordi­
nary camera. The key to this process i a 
program called Stitcher, which automati­
cally jo ins the ind ividual photo together 
to make a seamless 360-degree view. 

No matter whi ch ki nd of camera you 
use, the resul t is the same: an image with 
a very wide aspect ratio that encompasses 
a 360-degree view of the orig inal scene. 
Apple does it with software, while Micro­
soft does it with hardware. Apple's ap­
proach offers more flex ibility because you 
can take pictures with almost any camera, 
lens, or film formal. ( In fact, Apple has 
produced panoramas with inexpensive dis­
posable cameras.) But Apple does nor rec­
ommend using a still -v ideo camera, such 
as the Canon RC-570, or a low-resolution 
digital camera, such as the QuickTake I 00, 
or a frame-grabber with videotape. These 
devices don ' t deli ver enough resolution 10 

withstand magn ification. 
Shooti ng pictures for a QuickTime YR 

panorama is a bit tricky. First, the lens has 
to be of a rectilinear design, which includes 
mo t lenses for general photography, ex­
cept fo r fish-eye lenses. The curvilinear 
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images produced by fi sh-eye lenses won ' t 
work with the Stitcher program. Rectilin­
ear lenses are designed to keep straight 
lines traight. (Apple recommends Sig­
ma's 14mm f/3.5 and Nikon' s 15mm 
f/3.5.) To include a much vertical space as 
possible, you should tum the camera side­
ways, even though this increases the num­
ber of pictures required to cover the 360­
degree fi eld . A I 5mm lens is wide enough 
to cover that field in as few as eight frames, 
but Apple recommends shooting 12 frames 
of each scene to allow plenty of overlap. 

When shooting these pictures, you have 
to rotate the camera around the nodal point 
(i.e., the optical center) of the lens. Other­
wise, each frame will record a slightly di f­
ferent viewpoint, and the panorama will 
appear to jump when the user pans across 
the image. Thi s is espec ially true if the 
scene includes objects that are close to the 
camera, because the parallax error between 
fra mes will be more obvious. 

Unfortunately, tripod sockets are usu­
all y near the focal plane, not the nodal 
point. And the nodal point might not co­
incide with the physical center of the lens. 
To get around this problem, you need a 
special tripod head that makes it easier to 
visually identi fy the nodal point and ad­
ju t the camera's posi tion. Apple is work­
ing with a manu facturer to produce one 
that is special ly suited for QuickTime YR. 

You can skip all thi s trouble by using 
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photograph. Above Is a sample panoramic 

a panoramic camera, which auto­
matically rotates around a fi xed 
nodal point. But such cameras 
have problems of their own. Only 
the most expensive models have 
interchangeable lenses, so you' re 
restricted to a single perspecti ve. 
These lenses are not very wide, 
so t11e vertical fi eld of view is lim­
ited. And if you aren' t careful , you 

might catch yourself in the picture. 
To digitize the long filmstrip from a pan­

oramic camera with enough resolution to 
support high magni fica tions you have to 
use an expensive drum scanner that's big 
enough to accommodate the strip . Stan­
dard film scanners won't work, and fl atbed 
scanners aren' t recommended. 

AStitch in Time 
The best way to digitize photos for a Quick­
Time VR panorama is to scan the film onto 
a Kodak Photo CD, which yields reso lu­
tions as high as 2048 by 3072 pixels at a 
color depth of 24 bits. That much resolu­
tion is overki ll , however, and file sizes are 
large (more than 200 MB) when a dozen or 
more frames are stitched together. 

QuickTime VR panoramas typically use 
the Photo CD base resolution uf 768 by 
5 12 pixels at 24 bits. If you stitch togeth­
er 12 pictures, the resulting strip is a PICT 
fi le that's about 768 pixels high by 2496 
pixels wide (after redundant in formation 
between frames drops out). Apple uses the 
Cinepak codec in QuickTirne to compress 
this fil e down to a manageable 520 to 800 
KB . (S urround Video panoramas are un­
compressed and average about 1.4 MB , 
becau e on-the-fly decompre ·ion would 
impair playback performance.) 

Apple's Stitcher program is mostly au­
tomatic, but it does require some inter­
vent ion by the developer. Among other 

t11ings, you must tell the program whether 
the camera was oriented vertically or hor­
izontally and how much overl apping area 
between frames should be analyzed when 
the edges are joined togemer. 

As long as those areas contain suffic ient 
detail , Stitcher does a good job of match­
ing the seams and eliminating redundant 
informabon. For example, if the right edge 
of one frame and the left edge of the next 
frame both include the same object-such 
as a doorknob-Stitcher can fi gure out 
mat me object should appear only once in 
the panorama and deletes the overlapping 
port ion. Stitcher also blends expo ure dif­
ferences between frames, so you can shoot 
the pictures at slightl y different se ttings 
to maximize highlight and shadow details 
in different parts of the scene. 

To align me seams, Stitcher applies cy­
lindrical di stortion acros the entire im­
age. Tnis might appear counterintuitive­
why shoot the pictures wi th a rectilinear 
lens if you ' re going to add di stortion later? 
However, cy lindrical di stortion is neces­
sary Lo produce a continuous, seamless 
image in which detail s along the frame 
boundaries match up perfectl y (see " How 
Apple's Stitcher Tool Works" on page 86). 

The res ult is a very wide image that' s 
virtually identical to the cy lindricall y dis­
torted fi lmstrip exposed by a panoramic 
camera. If you could join the ends of thi s 
strip together and stick your head inside 
the cylinder, you 'd see an undistorted 360­
1.lt:gn::t: vit:w- which is exactly what the 
playback software does when it di splays 
the panorama on the screen. 

QuickTime VR and Surround Video can 
work with any digitized images not just 
photos. If you'd rather create an artificial 
world, you can use a rendering program 
instead of a camera. You can al so use an 
image-editing program to modify the pan­
orama or combine photographic images 
with rendered graphics. 

Finishing Touches 
Once you have a panorama, the next step 
is to define me hot spots that link it tooth­



er panoramas (if any). Apple and Microsoft 
provide tools for creating these links. Ap­
ple' s tool is a HypcrCard program called 
Scene Editor. Using a standard paint pro­
gram, you draw solid colors over areas of 
the panorama that wi II be hot. Each color 
marks a different hot spot, so they can be 
irregular shapes and noncontiguous. Ar­
eas that aren ' t hot are erased, yie lding a 
white-background mask that Scene Edi­
tor links transparentl y to the panorama. 

Tn additi on to linking panoramas to­
gether, you can use Scene Editor to ass ign 
hot spots to objects. (Microsoft say it will 
add thi s feature to Surround Video, too.) 
QuickTime YR can display a magnified 
view of an object, and the user can rotate 
the image in any direction. Of course, this 
assumes the deve loper has already photo­
graphed the object from every angle. 

This process requi res about 500 images 
of the object. To make it eas ier to shoot 
these picture with the proper alignment, 
Apple has a so-called bread-box rig that 
aims a camera along any angle at an object 
in the center of an imaginary globe. (The 
rig acquired its name because it accom­
modates objects as large as a bread box.) 

The camera can shoot pictures while tra­
versing imaginary latitudinal Jines around 
the object. Each of the approximate ly 15 
lines requires 36 pictures to cover the en­
tire object. Since these close-up images don' t 
require the high resolution of a panorama, 
they can be taken with a video camera and 
a frame-grabber-which is fas ter and more 
economi cal tlian shooting 500 pictures with 

QUICKTIME VR VS. SURROUND VIDEO 

Displays on Macintosh, Windows 

Tools run on Macintosh 

Camera required Any 

Magnification? Yes 

Object examination? Yes 

Costs Kit, annual fee, royalties 

Availability Now 

Company Apple 

BRIGHTEN YOUR 
SCREEN 

PROVERBS~ 

The Biblical Screen Saver 

for PC Windows 

a 35mm camera. Another QuickTime YR 
tool, Object Maker, conve11s t11ese 500 views 
into a QuickTime movie file that the user 
can manipulate interactively. 

The fin al tep of the process is to pack­
age the panoramas, hot-spot mas ks, ob­
ject views, layered movi es, sounds, and 
ot11er elements into a fonnat that the Quick­
Time VR or Surround Video playback soft­
ware can handle. Again, both Apple and 
Microsoft supply tools for this purpose. 

QuickTime YR panoramas convert from 
PICT fil es to standard QuickTime MOOV 
files. During compression, the panorama is 
sliced into vertical strips measuring about 
768 pixels high by 104 pixels wide. To re­
duce memory requirements, only part of 
the panorama initially loads into RAM. 
Additional strips load into memory when 
the user pans hori zont ally. 

Surround Video uses a technique that is 
similar, except without compression. The 
panoramic file is called a striped DIB (de­
vice-independent bit map). It's much like 
a regular Windows BMP or DIB file, ex ­
cept the image is sliced into vertical strip 
measuring only 4 pixels wide. When the 
user pans left or right, the appropriate strips 
load into memory. Additional elements(e.g .. 
movies and sounds) are stored in another 
new fil e type called an asset database, which 
is similm· to a Mac intosh resource fil e. 

Developer Trade-Offs 
Apple and Microsoft are taking very dif­
fe rent approaches to their distribution of 
the authoring tools. Apple charges $2000 

QUICUIME YR SURROUND VIDEO 

Windows; Macintosh planned 

Windows 

Panoramic (expensive) 

To be determined 

To be determined 

Free to registered developers 

Spring 1995 

Microsoft 
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for the QuickTime YR kit; this does not 
include the annual fee for becoming a reg­
istered developer. QuickTime VR author­
ing also requires HyperCard and MPW, 
which Apple includes in the package it 

QUICKTIME VR·HARDWARE 

For•.. You'll need... 
320- by 200- 68030 Macintosh 
pixel resolution 

640- by480- 40-MHz or faster 
pixel resolution 68040 Macintosh; 

PowerMac 

sends to developers. Apple also charges 
royalties based on sales: 40 to 80 cents per 
unit , depending on the number of panora­
mas in the product. Apple's authoring tools 
are more soph isticated than Microsoft's , 
so Apple is obviously trying to get a re­
turn on its R&D investment. 

Microsoft, on the other hand. sees Sur­
round Video as a way to sell more copies 
of Windows 95 (which Microsoft recom­
mends be used with it to obtain good per­
fo1111ance). So, Microsoft is essent ially giv­
ing away its tools by including them on 
the CD-ROMs periodically sent to regis­
tered developers. In addi tion, Microsoft 
doesn ' t plan to charge royalties. 

Because Microsoft requires developers 
to use a panoramic camera, however, it 's 
more expensive lo get started with Sur­
round Video than it is with QuickTime 
YR. While a 35mm SLR camera and an 
extreme-wide-angle Jens cost about$ I000 
to $2500. a good panoramic camera costs 
from 52500 to $22,000. M icrosoft says 
that 's an insignificant cost fo r profession­
al developers, whose production budgets 
can range into the hundreds of thousands 
of dollars. Microsoft has also compiled an 
international directory of professional pho­
tographers who already have panoramic 
cameras; their rates average about $ 1500 
per day, plus expenses . 

Developers thus face a difficult cho ice: 
Either pay more for the authoring tool s 
and royalties required by QuickTime YR 
or pay more for the photography required 
by Surround Video. Fortunately, users do 
not have to wres tle witJ1 these deci sions. 
Although QuickTime YR is technicall y 
superior, Surround Video is not far be­
himl. On the screen, both deliver a similar 
experience-a new way of viewing and 
interacting with virtual environments with­
out the need for special equipment. • 

Tom R. Halfhill is a BYTE senior news edi­
tor based in San Mateo. California. who has 
more than 20 years' experience in plwtog­
raphy. You can reach him 011 the f11remet or 
BIX at thalfhill @bix. com. 
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Remote Control Software. 
Rated #1. Over and Over 
and Over... 
~}Overalll1l! 'H Evaluation 

~}Overalll1l! 'H Power 

~}Overalll1l! 'H Usability 

W} Performance 

W} Versatility 

W} Ease of Use 

STORAGE & COMMUNICATIONS 

12636 High Bluff Drive, San Diego, CA 92130 U.S.A. 
Phone: (619) 794-4333 • Fax (619) 794-4575 

The 45-page review for Software Digest covered all the bases. It was 
the most extensive review ever done on remote control software. In the 
end, the experts called ReachOut Remote Control simply ''the best 
program in the.. .evaluation." It outscored the competition in not one, 
not two or three, but in seven categories. In its report for Software 
Digest's June '94 issue, National Software Testing Laboratories wrote: 

NSTL recommends ReachOut Remote Control for its excellence in 
almost eve1y catego1y. No other program matches its number 
of features or ease of use, and it is the unanimous choice for best program 
in the testers' general usability evaluation. 

The recommendation confirms the findings of exhaustive corporate 
evaluations. And it parallels assessments by such leading publications 
as Byte , LAN Magazine , PC User, Networl~ Computing, Government 
Computer News and InfoWorld. 

But why not judge for yourself? We will be happy to send you 
more information on the NSTL report. Better yet, take advantage of 
our 60-day money-back guarantee and order your copy of ReachOut 
today. Call 1-800­
677-6232 ext. 521 
for your nearest 
dealer location. 

Before you know 
it, you'll be using 
ReachOut. Over and 
over and over... 

THE MOST COMPREHENSIVE REVIEW 
OF REMOTE CONTROL SOFTWARE 

somVARE OVERALL PROGRAM 
DIGEST RATI NG EVA LUAT ION 

**** 8.5 
Reachout 

Re mote Control 

*** 7.5 Close-Up 

*** i .3 Norton fucANYWHERE 
1.0 or Wi ndows 

*** 7.3 
Carbon Copy 
fo r Windows 
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Business Week 
Aerospace Daily 
Airports 
Architectural Record 
Aviation Daily 
Aviation furope 
Aviation Week &Space Technology 
Biotechnology Newswatch 
Byte 
Chemical fngineering 
Coal Tech International 
Coal Week 
Data Communications 
flectrical World 
fleelric Utility Week 
fngineering News-Record 
federal Technology Report 
Hamdous Waste Business 
Independent PowerReport 
Industrial fnergy Bulletin 
Inside fnergy/wilh federal lands 
Inside f.f.R.C. 
Inside N.R.C. 
Integrated Waste Ma nagement 
lAN Times 
Modern Plastics 
Nucleonics Week 
Open Computing (formerly UnixWorld) 
Plau·stnternalional Petrochemical Report 
Plau·sOilgram News 
Plau·s Oilgram Price Reporl 
The Physician &Sportsmedicine 
Postgraduate Medicine 
S&P's fmerging &Special Situations 
S&P's Metals Week 
S&P's Review ol Banking &financial Services 
S&P's Review ol Securities 

&Commodities Regulation 

Securities Week 

Telecom Strategy lener 

U1ili1y fnvironment Report 

The Weekly ol Business Aviation 


And More ••• 

You have it all,word for word.You' re connected to an unabridged electronic library containing 

tl1e full text of articles exactly as published, except graphics, in McGmw-Hill magazines and 

newsletters. And, best of all, because it's from McGraw-Hill, a leading international multimedia 

publishing :md infonnation services company, you get unparalleled excellence and reliability 

of content. 

You access it fast and ~1'· You can seru·ch ilie entire McGraw-Hill database (over 50 of our 

leading publications) faster witl1 more user-friendly ease ilian any otl1er text. There are no 

cumbersome preliminaties...you get tight into your hunt for infonnation about companies, 

people imd products on any topic. 

And now you can make ilie infonuation-tich connection to McGraw-Hill Publications Online 

today. For more .infonnation and our latest, complete list of publications, contact Andrea 

Broadbent at (6o9) 426-5523. Or fax tllis coupon to (6o9) 426-7352. Or send it to ilie addres.s 

on tl1e coupon. 

Available online through 
• Dialog® • NewsNet® • Dow Jones News/Retrieval® 
• Lexis/Nexis® • F.T. Profile (U.K.) 

Now Available on 
CD-ROM 

THE McGRAW~H/LL
ENERGY LIBRARY 

PRooucEo 

SllVERPlATTER 
INFORMATION 

...., 
McGraw-Hill 
Publications Online 
Princcton-Hightstom1 Road 
N-1 

Highstown, ~~ 08520 U.S.A. 

0 Send me the complete list of your 
publications online. 

0 Send me dclails on The McGraw-Hill Energy Llbra1y 
produced by SilverPlatter information. 

•J r, ~ 
t-'i. ~1.n • 

I
C\'rune 

I 
litle I 
Company I 

I 
Address I 
City I 
Sime I 
------------- I 
7jp/Posial Code I 

Coumry I
I 

Tel. sv 
1 
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It Makes Simple Presentations Impressive. 

It Makes Impressive Presentations Simple. 


It's a Proxima Ovation·+ projection panel. 

It works with your computer and 

an overhead projector to project 

powerful large-screen images. 

Anything from simple graphics to 

full-motion multimedia presentations. 

And yes, you need one. 

Because with it, you can 

communicate more 

effectively than ever before. 

But th at's not all. 

Proxima's Ovation+ is easy to 

use-just plug it in like a monitor. 

It's impressive to watch-it's active­

matrix display projects 16.7 million 

eyepopping colors. And it puts you in command. 

Our unique Cyclops· interactive pointer system works 

like a cordless mouse to give you total control of 

your software from anywhere 

in the room. Any software, any 

presentation, any platform. 

Suddenly, your presentations 

are more impactful. Your 

points more memorable. Your 

workgroups more productive. Al l because 

you have an Ovation+ projection panel. 

To receive information on our complete line 

of Proxima Desktop Projection'M products, call us 

today at 1-800-447-7692, Ext. 65~. 

PROXIMA® 

T H E D ESKTOP P ROJECT I ON COMPANY 

Ma;~Oftrte 94~0 C.mol P.)tkOri~t. 5.M'I O.r90, C>. 92121·1298, (6 19) 457-~. FAX \619) ~57·9&1:7, \600) 4-47-7694 (USA .l'Vl CWol) [u1c;DeM1 Olloct ftor1:ei""t'Q 2<4 , 6191 ~ Btt\. The tiei:r.~tanm. ·31-.13-6502'8, FAX •Jl-0-649 220 Pro.ima PftM~ Ch'll!On, anG Cydops iltl ~ trmTliO.s 01 

Prc"11i1Corfl;ll'£tn ~Pr~1Ci111 altDmar\dPl'lllml Corpcc~ OC'ltf!tlC8tWU1:tt... ~c.il hllrtSPtCln'tCNll'01 US ¥1Qllll'lt!l)tpt.!ribwe~ CoPJTltf:l"99SP!GUNCOfOOlabOn All1to'QreJe1vt'd Sold1C1hcns¥es:Jb)fct10cNrvJe w.ihOtJr«ice 
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State of the Art 


New tools and technologies make it easier to create professional-quality 
video and send it throughout your company 

D 
igital video could be the next killer application if it 
weren' t for the steep technical hurdles that have 
to be overcome to create, transport , and compress 
the medium. Nevertheless, some pioneering com­

panies outside the professional video industry are using it to con­
duct business more efficiently and profitably. 

New and less-expensive hardware and software for nonlinear 
editing brings professional-quality tools to within the budgets 
of the genera l-business communi ty. Choices of ways to send 
video over networks are expa nd ing. Lower-priced and higher­
quality compression techniques make creating, storing, and send­
ing massive video files practical. The stories that fo llow delve into 
each of these areas in detail. 

But just solvi ng technical prob lems isn' t enough to solidify 
digital video's ro le for general business. Ten years ago, desktop 
publishing brought the graphics designer's tools to the masses, and 
ever since, we've been buffeted by the eye-boggling multitype­
face memos created by design amateurs. As digi tal video moves 
into the mainstream, it will require the same learning curve as 
amateurs learn how to effectively use the medium. Jn its research 
into what attracts people to use interactive kiosks, lBM fou nd 
that digital video can be both compelling and daunti ng: Video 
clips from 3 to 5 seconds long had a positive impact, but anything 
longer tended to lose kiosk users' interest. 

Today's hottest video applications include video conferencing, 
distance learning, corporate trai ning, and sales presentations, in 
addition to kiosks. However, expect it to be two to three years 
before digital video takes over most desktops. Emerging mar­
kets will remain key for now, because, as Paul CaJJahan, director 
of networking strategy at Forrester Research, Inc. (Cambridge, 
MA), explains, whi le compelling, digita l video isn' t critical yet 
to doing business for most companies . For video to become ubiq-

ILLUSTRA TIONSo LANCE JACKSON C 1995 

uitous, hardware vendors must seed the market. "You' ve got to 

give it away," says Call ahan. T hat process has already begun. 
Graphics chips vendors are introducing accelerators with on­
chip motion video capabi lities that will make 30 fps (frames per 
second) a throw-in item for Windows systems. 

Even so, is digital-video production ready for prime time? To 
find out, we rolled up our sleeves and created our own digital­
video project. "BYTE's Video Workshop" recounts our experi­
ence and offers some surprising insights into what video non­
professionals wi ll need in terms of hardware, software, time, and 
ex pertise. Technology may soon bring video to a screen near 
you, but creating it remains an art. • 

-Alan Joch, Senior Editor 

BYTE's Video Compression Video 
Workshop Scorecard Connections 
Peer under the hood to see Compression got you Isochronous Ethernet 
how to make an actual confused? Here's how the and ATM square off in 
video product. We'll show major compression/ the battle lo become 
you how lo do ii righ~ decompression schemes the standard for 
and what traps lo stack up against each sending video across 
avoid ......................97 other .................107 networks ...........113 
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Imagine this: Once every 15 seconds someone in the 
USA buys a new CTX color monitor. 

Thafs a million last year alone - more even than sold 
under big nan1es like NEC, Sony, IBM and Mitsubishi*. 

And thafs before the international experts started 
raving about our bigger, new, high-performance 1765GM 
and 1785GM 17-inch "green" monitors: 

"Best 17-in. monitor'' (Monthly PC Magazine, Japan). 
''Best overall perfonnance" (Soft & Micro Magazine, France). 
"One ofthe best monitors...bright, sharp display and excellent 
colors" (Windows Magazine, Sept '94). "Symbol ofExcel­
lence Award" (CETDC/ Business Week Asia, Taiwan). 
''Best Display Products" (Computex/Byte, Taiwan). 

Not only does the larger, flat-square tube give you 

more display area for Windows~ an ultra-fine .26mm dot 
pitch and flicker-free 1280 x 1024 at 75Hz resolution 
bring your graphics to life as never before. 

Users thrive on the ergonomic design; anti-glare, 
anti- reflection, anti-static screens; and its front­
mounted, full-featured digital touch-panel. 

These new low-radiation (MPR II-compliant) 
"green" monitors use only five watts of power when 
"on" but inactive. That's six times better than even 
the US EPA's own Energy Star guidelines. 

So how did we get so big so 
fast? Simply by giving you more 
for less. For more information, 
call your nearest CTX office. CHOICE OFTHEPROS 

USA Headquarters 20530 Earlgate Street, Walnut, CA 91789, 909-59!X>l46, Fax 90'.J-59!X>293 Technical Support 1·800-888-2012 BBS 909-59•t·8973 Southern Region 662•t JimmyCarter 
Blvd., Norcross, GA 3007 t, 404·729-8909, Fax 404-729-S805 Eastern Region 481-A Edward Ross Drive, Elmwood Park, NJ 07407, 201-64<>0707, Fax 201-646-1998 Midwestern Region 
500 Park Blvd., Ste. 295C. ltasca. IL 60143. 7()8.285-0202. Fax 7()8.285-0212 SouU1wcstern Region 1225 E. Crosby lld.. Ste. A2 1. Carrollton,TX 75006. 214-416-9610, Fax 21'1·245-7•147. 

©1994 CIX International, Inc. All brand names are trademarks or registered trademarks of their respective owners. 
•Official 1993 Monitrak U.S. monitor sales research. 
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BYTE'S VIDEO WORKSHOP 

Is it practical to create video products in-house? Yes, but be prepared to spend an enormous amount 
of time trying to get the different hardware components to talk to each other. 

STANFORD DIEHL 

T he Digital Video Revolution has 
arrived, but don't expect a lot of fan­

fare: Everyone' s too busy getting the hard­
ware to work. In the age of MTV and . 
sound-bite presidential campaigns, video' s 
power is obvious, but capturing video at 
the PC desktop and delivering it across the 
enterprise is sti ll fraught with the glitches 
and the gotchas of the PC archi tecture. 

That's no reason to let the revolution 
pass you by. Digital video is essential for 
producing CD-ROM-based products that 
can hold in-house training programs, pre­
sentati ons, and other types of corporate 
data. Digital video excels at handling small 
video segments like these, and with CD­
ROM players on many desktops, it's often 
easier to view a CD-ROM in the work­
place than a VHS tape. 

Over the next several months, expect 
an explosion of motion-video hardware, 
mainstream playback boards, and turnkey 
capture solutions to hit the market. When 
Windows 95 finally ships, it wi ll provide 
an integrated multimedia architecture along 
with 32-bit versions of the Indeo and 
Cinepak codecs. 

What' s more, almost every major graph­
ics chip vendor-i ncluding S3 , Tseng 
Labs, Western Digital, and Brooktree­
has or will soon release a Windows accel­
erator that incorporates on-chip motion­
video acceleration. This, along with the 
new DCI (Display Control Interface) driv­
ers, will make full-motion video a stan­
dard capability of most Windows accel­
erators (for a review of hardware video 
architectures, see "Video for Free," Feb­
ruary BYTE). 

BYTE set up a desktop video production 
suite and created an in-house multimedia 
product to find the requirements, the prob­
Ie ms, and the issues of desktop video 

~ production. We looked at video from the 
~ corporate perspective rather than the pro­
8 fessional broadcast angle. Without con­
~ tracting professional video services or 
UJ 

§!
:s MAY 1995 BYTE 97 



What It T3-l~es 
·'DIGITAL VIDEO 	 Dliffal video works·best when the output medium Is a·Ci);ROM or bani drive. The video segments should be 


relatively short and launched from lntenidlve ~ns. Among digital video's advantages are nonlinear 

TOTAL. COST: $12,700 editing and playback, a broad range of Windows editing tools, and a wide varilily of digital video effects to 

choose from. The mainstream emergence of MPEG promises to Improve quafrty and expand playback 
windows to half.screen or fulf·screen. And whDe the resource requirements of digital video can reac~ 
astronomical proportions, they are scalable: You 'Can start expertinentlng with a·$700 capture board (like 
the mlro shown here), your current PC, and a consumer camcorder. 

Gateway PS.100XL, a high-end 
The Sony CCD-TR700 HIS 

Windows system ($4400) with : 
•·.· · :·fiandycam camcorder. 

• a 1oo:MHz 11entium 
e 32 MB of RAM 
• a 2-0B hard drive .with PCl-SCSI 

controller 
• a.quad-speed CD-ROM 
e 16-blt audio 

• 	24-bit ,video and a 17-inch 
monitor•'. 

; Consumer Technologies' 

c.~resenter3 Computer~to- , 

Video· scan converter 

($ 349). (For comparison 


' purposes, we qsed the" mlroVldeo DC1. Video capture and 

Scan Do Pro pricing, Motion-JPEG compression board 

·listed .In "Analog Video," ($700). (Not included in total 

for both setups). cost-MPEG station comes wltii 
capture board). 

• Fast Electronic ' s MovieM'achine Pro video capture bbard • Fast Motion-~PEG daughtercard 
• Smart and Friendly CDR-2000 CD Recorder (shown here) • Autodesk Animator Pro 

• Macromedia Director and·Authorware ProfesslonaJ • ~dobe Premiere for ,Windows 
• Xing MPEG encoder software • Gear CD-R software 

S-Video and composite 

·Video j<!Cks, lANC 
connector, and color 

viewfJ~~er ($1100). . 

The MPEG Creation Station ($4699). Smart and Friendly's bundled solution Includes all the hardware 
and software components you ' ll need to create MPEG 'litles f rom the desktop: 

hiring a video specialist, can a corpora ­
tion build video production capability on 
the PC desktop? 

The answer, we concluded, is yes . But 
in the process, we ran into one configura ­
ti on hass le after another trying to mix 
together the various components, such as 
a 24-bit Windows accelerator, a motion­
video capture card, a hardware compres ­
s io n modul e (ofte n a separate ca rd 
requiring a unique interrupt and address), 
a 16-bit sound card, and a CD-ROM drive 
or CD-ROM recorder. 

We also learned that while digital video 
may be a ll the rage today, you need to 
look past the hype. Analog video can be a 
better solution if VHS tape will carry your 
message from the president, customer pro­
fil e, or other lo ng-length subj ec t. For 
details, see the text boxes "What It Takes" 
and "Analog, Hands On." 
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BYTE Video Productions 
Our video workshop started with the idea 
of capturing the valuable technical infor­
mation that companies present to BYTE 
each day in product demonstrations. We 
set up cameras to record the give and take 
among industry representatives and BYTE 
editors. We trained one camera, a pro/am­
leve l Sony Hi 8 Handycam , on the main 
presentation speaker. The second camera, 
a professio nal-class Panasonic Omni­
MovieHQ SuperVHS, filmed a wide-angle 
shot of all the demonstration partic ipants. 
A scan-con verter piped the on- sc reen 
computer presentation to a Sanyo Super­
VHS tape deck. The tapes that resulted 
he ld a treas ure o f indu s try in s ight s, 
demonstrations of exciting new products, 
and unguarded revelations of limitati ons 
and bugs. 

We planned to send the edited video 

package to editors in our world wide 
bureaus, to freelance authors, or to any­
one else who needed the infonnation. The 
target market drove not onl y how we 
scripted the content but also the develop­
ment platform. We chose two different 
output targets: analog videotape and digi­
ta l video on CD-ROM. The tex t box 
"What It Takes" shows our digital-video 
and analog-video production platforms. 

CD-ROM products work best for non­
linear delivery of information. You click 
buttons on the CD-ROM title's interface to 
launch short video clips (see the screen on 
page 100). We broke our video content 
into several clips and organ ized them by 
subject. Click on one button, for instance, 
and you can see a se lect ion of sample 
video transitions shown in one ve ndor 
demonstrati on. These video clips played 
sampl es of transitions and on-screen 

PHOTOGRAPHY: ED JUDICE <I> 1995 



ANALOG VIDEO 	 Alialog editing worb best when the output medium Is VHS.tape and the content Is long-length videos such 
as speecJies and customer testimonials. Analog prodcictlon avolits many of the headaches associated with 

TOTAL COST: $17,200 digital video. There are no quality degradations or performance Issues surrounding video compression 
because analog production requires no compression. And with analog Yldeo, VHS tapes are, In effect, your 
storage·medlum, so you avoid the eye,popplng hard drive requirements of digital capture and edit. Video 
Machine doesn't demand memorybeyond what you need for tradltlonal Windows applications because the 
digital effects· are processed In on·boanl frame buffers. Total cost (for both systems) Includes $500 for 
cables; tripods, lighting, and other expenses. 

Video Machine Ute from Fast Panasonic OmntMovteHQ 
Electronic. Along with Matrox SuperVHS camcorder. S,Vldeo 
Studio, it Is the leading analog and composite ports ($1600). 
video-editing platform for 
Wlndows. An internal board Is can Do Pro. Computer-to-Video 
installed in the computer. scan converter for capturing 
Shown here Is the optional computer screen to analog tape. 
Studio Control Box ($2495). From Communications 

The same functionality Is Specialties ($1995). 

available with VM Lite and the 

Multi 1/0 cable ($2995). 
 13-lnch Sony Trlnttron monitor 

with composite inputs and a 
video sequencer to monitor the 

Two Sanyo GVR'5.955 various video sources ($600). 
SuperVHS decks. For true A/B This Is a loVMind solullon. 
roll editing, you' ll need three Altematlvely, we used Sarnpo's 
decks, but If you don't mind new AlphaScan LC. a beautiful 
shuffllngt apes, you can get 20-inch monitor with two VGA 
away with two ($3495 each). inputs, a composite video Input, 
For desktop•vldeo a stereo audio Input, and a 
applications, your deck should cable TV Input with tuner. You 
support: use remote control to switch 
• Computer control among video sources. 
• SMPTE time code 
• S-Video 110 
• SuperVHS 
• DCI drivers 
• Drivers for Video Machine 

(or selected analog control system) 

The Video Machine does not require a high-end system. We used 
a Gateway 486/ 66 with 8 MB of RAM, a 500-MB hard drive, PCI 
video, and a 17-lnch monitor ($2500). 

tutorial s on how to create the transitions 
with a selection of digital-editing software. 

Capture Conflicts 
To digiti ze our taped demonstrations, we 
first used the Orchid Videola Pre mium. 
After trying almost every configuration 
combination imaginable, we got the video 
capture working-or so we thought. When 
we dumped the captured clip into Adobe 
Premiere (our editing software), the video 
was consecuti ve frames of solid pink. 

Orchid technical support came up with 
a solution : Go into Gateway' s BIOS setup 
and disable BIOS shadowi ng. That trick 
let us capture some excellent video cl ips 
usi ng Orchid' s Motion JPEG compression 
(an optional daughtercard is required for 
M-JPEG). 

Unfortunately , the Yideola requires a 
VGA feature connector, which limits your 

desktop resolution to 640 by 480 pixels. 
(Jn theory, you should be able to get up to 
an 800- by 600-pixel resolution desktop, 
but we never got stable output at the higher 
resolution. ) Adobe Premiere and other dig­
ital video ed itors prese nt a f"ull desktop 
with an assortment of tool palettes and 
windows. You also must work with a time 
line packed with video strips, transition 
effects, and audi o waveforms. It s simply 
too much interface fo r anything less than a 
1024- by 768-pixel resolution desktop. 

Many alternatives can replace the fea­
ture-connectors (faster local-bus architec­
tures such as PCI [Peripheral Component 
Interconnect], better compression schemes, 
integrated chips that combine Windows 
acceleration with motion-video upport, 
and architectural solutions such as VESA 
Media Channel). At thi s point, we don ' t 
recommend a fea ture-connector solution. 

The best answer is a turnkey solution . 
We solici ted Smart and Friendly 's MPEG 
Creation Station, a well-conceived bun­
dle of products that comprises all the pieces 
you' Uneed to generate MPEG titles. Smart 
and Friendly offers the MPEG Creation 
Station as a turnkey system, but when we 
started our project , the components were 
only avai lable separate ly. That 's a lot of 
stuff to get working in a single PC. 

We ran into problems trying to get the 
Fast Movie Machine to work (the capture 
component of the MPEG Creation Sta­
tion ). The Mov ie Machine supports an 
optional Motion-JPEG board that occu­
pies its own lot, interrupt , and address 
space. When we first ins tall ed it, the 
moti on-video input displayed on screen , 
but it wasn' t aligned in the capture wi n­
dow. When we tried to load the alignment 
controls , we were uncere moniously 
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bum ped out o f Windows. A few configu­
ration options later, we got the video cap­
tu re lo work we ll , but when we pl ayed 
back the captu red clip, compression didn ' t 
work properl y. We fi na lly resorted 10 a 
second machine, but it didn ' t work e ither. 

Vendors and developers in the digital­
video fi e ld to ld us conflict are normal. 
We heard plenty of other horror stories, 
usuall y so lved by a technica l- support 
engineer who knew the vagaries of the 
specific combination of hardware compo­
ne 111s. Here are a few tips: 

• Keep a good config urati on log. Write 
down the interrupts and addresses occu­
p ied by each component in the system, 
and keep track of which combination have 
fa il ed. 
•Gel lo know MSD (Microsoft Diagnos­
tics), the config uration util ity that ships 
with DOS. lt can return valuable in forma­
tion about open interrupts and addresses. 
• Get the capture and compression com­
ponent working first, before adding sound 
cards, C D-ROMs, and network interfaces. 
• Plug the network card in last and use the 
3Com Etherlink TII , if possible. It shipped 
with our 100-MHz Gateway. h ' s the clos ­
es t thing to true plug-and-pl ay that we've 
ever run across. 
• lnstall VFW (Video fo r Windows) I . Id 
and keep your software setup routines from 
re install ing VFW run time (if possible). 
Some inslall alion software will overwrite 
your current VFW drivers and downgrade 
you lo an o lder version. It happened lo us 
more than once. VFW I. I is a signi ficant 
upgrade from 1.0, and you' U need it. 
• Call techn ica l support before you lose 
your wits or kick your dog. Have your log 

lnttoducdon 

VukoBuia 

VadeoDem.01 

handy o th at you can report your current 
hardware setup, inc luding interrupt and 
address configurations. 

Andrew Hudson, pres ident of North 
Coas t Software (makers o f the Photo­
Morph video-effects package), suggested 
the mi roVideo DC I capture and compres­
sion card . His company was happy with 
it, and the card 's installation routine au­
tomatically senses available intem1pts and 
addresses-well , sort of. Configurati on 
g litches remained. Without a true plug ­
and-pl ay architecture, software can' t reli ­
ably find the best con fi gurati on option , 
but the miroVideo performed better than 
most. The bottom line is it worked reli­
ably with all our other hardware. 

The card captured video through the S­
Video port without dropping any frames, 
and it upponed high-quality Motion-JPEG 
compress ion on-board (the compression 
hardware didn ' t require an additional board 

Capture Tips 
•	 Compress at tne highest rate that your ~arget system can plaY, back without 

dropping frames 

• 	 Capture at the highest possible rate and then recompress to the target rate 

•	 Select the driver 's VCR checkbox to enable time-base correction 

• 	 Make sure your hard drive is large and fast (1 to 4 GB and 6-Mbps sustained 
data transfer rate) 

• Capture at 160 by 120 pixels if your target systems support hardware scaling 

• 	 Use step-frame capture if your video source supports it 

• 	 Compress with lndeo 3.23 for software-only playback 

• 	 Develop wit~ MPEG if your targets support MPEG playback 

Digital Video Is best 
deployed by la1111Chlng small 
video clips from a CD-ROM 
Interface. We used 

or daughtercard). For 
us, the mi ro Video 
was the solution. 

Video Assembly 
Finally, it was time 
to caplll re video (see 
the tex t box "Cap­
tu re T ips"). We had 
filmed two hour­
lo ng demonstra­

tions, and we had three tapes of each ses­
sion: one wide-angle view, one zoom of 
the mai n demonstration presenter, and one 
video capture of the demonstration com­
puter screen. We captured shon video clips 
from the as embled content. We qui ckly 
realized that the 500 MB free on our I ­
GB hard dri ve would not suffice; thus, we 
installed Adaptec's PC! SCS I Master drive 
controller and a fresh Micropoli s 4 1 I 0 1­
G B dri ve before proceedin g. Fo r you r 
video-capture sta ti o n, 4 G B is no t an 
unreasonable recommendati on, and if you 
really want optimum performance from a 
storage system, in vest in one of the high­
capaci ty audio/video hard drives, whi ch 
are opti mized for mulcimedia applications. 

On the surface, yo u can capture raw 
video as easi ly as pluggi ng your video 
source into the capture card and fir ing up 
your capture driver. But for opti mal play ­
back on target systems, you need to con­
sider many performance issues. 

VFW will drop frame from a video cl ip 
if the playback system can' t keep up. Your 
video cl ips will look better on your target 
systems if you select a capture rate that 
your target hardware can handle. It is bet­
te r to run a video at 12 fp wi thout drop­
ping frames than to pl ay it back at 15 fps 
with dropped frames . A lower fra me rate 
s tre tches th e d is pl ay of eac h fra me, 
smoothing out tJ1e overall playback quali ty. 
Dropped frames result in extremely jerky 
motion. So select the hi ghest frame rate 
that your target system can play back with ­
out droppi ng frames . 

Here' s the rub : Playback on any system 
can achieve only the max imum frame rate 
yo u ·ve co n fig ured fo r yo ur captured 
sequence. If your capture rate is al 12 fps, 
the quality will look the same on a 33­
MHz 486 as it does on a 90-MHz Pentium 
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STATISTICA'" (for Windows) • A complete data an:dysis system wi th 
thousands of on-screen customizable, presentation-quality graphs fully 
integrated with all procedures • Comprehensive Windows~ support, OLE 
(client and server), DDE, customizable Auto 7'ask toolbars, pop-up 
menus • Multiple data-, results-, and graph-windows with dntn-grapb 
links • The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techrtiques with adv:mced 
brushing; multi-way tables 1~ith banners (presentation-quality reports); 
nonparametrics; distribution fittin g; multiple regression; general nonlin ­
ear estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step· 
wise discriminant analysis; log-linear analysis; confirmatory/ exploratory 
factor analysis; cluster analysis; multidimensional scaling; c:monical car· 
relat ion; item analysis/reliability; survival an:dysis; a large selection of 
time series modeling/fo recasting techniques; structural ec1uation model­
ing with Mo11te Cllrlo simulations; and much more • On-line Electronic 
Mamwl with comprehensive introductions to each procedure and exan1­
ples • Hypertext-based Stats Advisor expert system • Workbooks wi th 
multiple il utoOpe11 documents (e.g., graphs, reports) • Extensive data 
management facilities (fast spreadsheet of unlimited capacity with long 
formulas, Drng-n11d-Drop, ilutoFill, A11to-Recalc11/ate, split-screen/vari­
able-speed scrolling, adv:mced Clipboard support, DDE links, hot links to 
graphs, relational merge, data verification/cleaning) • Powerfu lSTr17'lS11­
G4 E14SIC language with matrix operations, full graphics suppor1 , and 
interface to external programs (Dlls) • Batch command language and 
editable macros, flexible ';turn-key" and automation options, cus1om­
designed procedures can be added to floating 111110 7'ask toolbars • All 
oulput displayed in Scrollsheets'" (dynamic, custontizablc, presentation­
qu:tlity tables with instant 2D, 3D, and multiple graphs) or word proces­
sor-style report editor (of unlimited capacity) that combines text and 
graphs • Extremely large analysis designs (e.g., correlation matrices up 
lo 32,000x32,000, unlimited ANOVA designs) • Megafilc Manager with 
up to 32,000 variables (8 Mb) per record • Unlimited size of files ; 
extended ("quadruple") precision; unmatched speed • Exchanges daL1 
and grdphs with other applications via DDE, OLE, or an extensil•e selec­
tion of file import/export faciliti es (incl. ODBC access to virtually all data 
bases and mainframe files) • Hundreds of types of graphs, incl. catego­
rized multiple 2D and 3D graphs, ternary 2D/3D graphs, matrix plots, 
icons, and unique multivariate (e.g. , 4D) graphs • Facilities to custom­
design new graph types and add them permanently to menus or toolbars 
• On-screen graph customization with advanced drawing tools (e .g., 
scrolling and editing of complex objecL~ in 32x re-J.I zoom mode), com­
pound (nested) 01.E documents, Multiple-Grnpb A11tolt91011/ IViwrd, 
templates, special effects, icons, page layout control for slides and print· 
outs; unmatched speed of graph redraw • Interactive rotation , perspective 
and cross-sections of 3D tlisplays • Large selection of tools for graphical 
exploration of data: extensive brushing tools with animation, £itting, 
smoothing, overlaying, spectral planes, projections, layered compres­
sions, marked subsets • Price $995. 

Quick STATISTICA (for Windows) • A subset of S7'A7'1ST!Ct1 ; 
comprehensive selection of basic statistics and the full analytic and presen­
tation-quality graphics capabilities of STATIS71G4 • Price $495. 

STATISTICA/QC · lndusl!lal statistics add-on package (requires S7:4­
71STIG4 or Quick S7:47'1STICA fo r Windows) • The largest selection of 
industrial statistics in a single package; quality co111rol charts (compatible 
witl1real-time data acquisition systems) , process capability analysis, H&R, 
sampling plans, and an extremelycomprehensive selection of experimental 
design (DOE) methods • Flexible tools to custontize and automate all 
an:tlyses and reports (incl . "turn-key" system options, and tools to add 
custom procedures) • Price $495. 

STATISTICA/Mac (for Macintosh) • Price $695 (Qttick · $395). 

Domestic shlh $12 per produc1; 30-day money back guarantee. 
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H statSoft" 
2325 E. 13th St. • Tulsa, OK 74104 • (918) 583·4149 
Fax: (918) 583·4376 

Overseas Ottlcea: StatSott of Europe (Hamburg, FRG). ph: 040/ 4200347, lax: 040/4911310; 

StatSoft UK (London). ph: 04621482822. fax: 0462/482655; StatSoft Pacific (Molbourne, 

Aus1ralla), ph: (03) 663 6580, fax: (03) 663 61 17; StatSoft France ph: (1) 45 66 97 00, lax: (1) 

45 66 06 51 : Ava llabto from olher Authorized Represen1allves worldwide: Sweden: . 

AkademiData Scientillc ph: 0 18-210035. tax: 0 18·210039; Finland: Stalcon Oy ph: 24·334678, . ;( · · v .- , _, ,.,,· • "' ·~ ~-• 

fax : 24·333867: Belgium: Texma NowTech ph: 10 61 16 28, lax 10 6 1 69 57; South Afrka: Osiris ph: t2-663-4500,·fax 12-663-Gt 14;·Japan (Mactrito.s;h): Three's Corwany. Inc .. pt): 03-3770·7600, fax 03-3770:-n84: JaMn .(Windows): OesJgn . 
Technologies. Inc .. ph: 03·3667· 111 0, fax: 03-3668-31 10 ; Italy: Prompt SAL ph: 49-893·3227, lax: 49·893-2897: Polan± Co~Of\ Oprogramowanie ph: 12-369680, f~ 12·360791 : Taiwan: Intelligent ln1egration Corp. ph;;2·75~ 1791 ~fa)\: 2: 
759- 1790. Sta1So1t. !he Sta1Sol! 10cJO, STATISTICA, and Scroftshool are trademar1<s ol StatSolt. Inc. · 
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State of the Art BYTE's Video Workshop 


with a motion-video accelerator. If you 
up the frame rate, you degrade play­
back quality on your low-end target; 
lower the frame ra te, and you waste 
any special playback acceleration at the 
high end . MPEG so lves the problem 
with dynamic frame rate support, but 
your target systems will require MPEG 
decompression hardware. We' ll address 
those issues in a moment. Firs t, 
let' s look at VFW. 

Optimizing Video Compression 
To optimize frame-rate and com­
pression parameters to a targeted 
throughp ut ra te, start from your 
VFW capture dri ver. As you can see from 
the screen above, VFW gives you some 
important output options. First, you can 
select a target throughput rate. If your tar­
get is a sing le-speed CD-ROM dri ve, 
select a throughput rate of 150 Kbps. You 
can also adjus t the compression quality. 
StarL at I00 percent quality and scale it 

• 

down if you exceed your 
targeted throughput rate. 

It will take tria l-and-error to tu ne perfor­
mance properly. Luckil y, you can capture 
your original video sequence and then save 
it with di ffe rent parameters (using the 
VFW dri ver "Save As" option). 

Normally, you should avoid recom­
pression because each compression pass 
results in some quality degradation. But 

most boards use only intraframe com­
pression during capture. Recompres­
sion to a lower frame rate takes advan­
tage of intrafra me and inte rfra me 
compression, improving overall quality. 
(For more compression details, see the 
article "Compress ion Scorecard" on 
page 107. ) 

AStep at a Time 
To avoid quality degradation in real­
time video capture, you could install at 
least 64 MB of memory and capture 
small cl ips directly into RAM. A more 

practical way to avoid real-time compres­
sion is with step-frame capture. Here, your 
captu re driver receives the first frame of 
the video cl ip from the video source. The 
driver then compresses the frame, taking 
as much time as it requi res. After com­
pressing the frame, the driver advances the 
video source one fra me and beg ins pro­
cessing the next image. Step-capture rates 
are often specified in a ratio; for instance, a 

Analog, Hands On 

VM (Video Machine) from Fast Elec­

tronic was the core of our analog­
video production platform. It consists of 
a single hardware board that slides into 
a 16'bit PC slot. An output cable splits 
into multiple connectors to accept 
external device signals. The separate 
VM Studio Box supports additional ports 
and makes it easier to hook up devices. 

'VM.hardware installation was sur­
prisingly easy, After placing the jumper­
less VM card into our Gateway 486/66, 
we booted the auto-sensing drivers that 
checked for available interrupts and 
memory addresses. The Sanyo decks 
fed the VM Studio Box through a serial 
connection (for compL1ter control) and 
an S-Video cable (for the video signal). 

We then loaded the software appli­
cation and selected the VM-supported 
decks from the Device Setup option. We 
·stayed with the driver's default options 
(except for changing the video format 
from PAL to NTSC), defined the 1/0 
ports, and designated one deck as the 
player, the other as the recorder. The 
Sanyo decks let us stripe SMPTE time 
code onto SuperVHS tapes that already 
.contained video content. Time coding 

helped us determine precise frame 
positioning. 

Let It Roll 
To create your video product, you des­
ignate certain portions of the tape and 
lay them out on a time line, much as 
you do with a digital editor like Adobe 
Premiere. But t~e software application 
only retains the pointer information to 
the analog tape sequence. We marked 
the appropriate clips from both sources 
and placed them on the time line. We 
then dropped transition effects between 
clips. Video Machine captures the last 
frame from the "A" clip and the first 
frame from the "B" clip and stores the 
frames into its on-board frame buffers. 
The transition is. then created digitally 
from the two frames. Because of these 
digital effects, Fast refers to VM as a 
"hybrid" rather than an "analog" system. 

Once the clips are marked and laid 
out, we told the Video Machine to com­
pile the final production and record it to 
our destination deck. The software 
locates the mark-in and mark-out points 
of each clip (using SMPTE time code} 
and outputs the clip to the destination 

recorder. The digital transition is thl=ln 
output to the recorder, and the next clip 
is retrieved from the analog source. In 
this way, Video Machine compiles the 
edited production from two (or more) 
sources and applies transitions and 
effects . In addition, you can overlay 
images from your hard drive or gen~r­
ate titles and overlay text from any Win­
dpws application. . 

If you have a true A/B roll configura­
tion (requiring three decks}, the final 
compilation can be hands-free. You put 
one video source in the · A· Cleek and 
the other source in the "B" deck and let 
it roll. We had only two decks total, 'so 
the process was not as automated. We 
had to feed the proper VHS tape into , 
the input deck each t ime there was a 
transition from one reel to the next, qut 
the final product came out as smoothly 
as it would have with a real A/B setup. 

If you want to create in-house VHS 
videos of staff meetings, speeches, and 
demonstrations , the Vldeo ,Machine 
solution is the best way to go. Video 
Machine supports all the standard tran­
sitions and effects you' ll need for a cor­
porate production, and the production 
process is much more streamlined than 
If you tried the same type of product 
using digital video. 
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When choosingyour systems 

management software. you 
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of fai th. And with new 

CA-Unicenter~ you don't have to. 

~ Because CA-Unicenter is the sin­

gle. integrated systems management solution that 
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So call today for more information about the 

systems management softwareyou can believe in: 
CA-Unicenter. 
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You can even pinpoint specific frames 
where your compression is breaking down. 

Post-Processing 
We found some outstanding software tools 
for editing our digital video clips . Adobe 
Premiere 4.0 is an obvious choice. Photo­
Morph can create slick digital transitions 
and dump the results to an AVI (Audio 
Video Interleave) file. You can then drop 
the clip directly into Premiere or any other 
tool that supports the AVI format. 

Star Media Systems recently began shlp­
ping a remarkable editor called Video 
Action Pro. This first release offers tools 
for video editing, animation, digital effects 
and transitions, filtering, chroma-keying, 
audio mixing, and title generation from a 
single interface. Very impressive. 

With all this software power, it's easy to 
get carried away with special effects. For 
corporate video production, stick to the 
basic transitions: hard-cut, dissolve, and 
a few selected wipes. Don't use effects or 
transitions just for their own sake. Each 
technique should serve a clear purpose 
that's related to the content of your project. 

That's a Wrap 
Our video project still needs a nip here and 
a tuck there. We've captured key clips and 
created a prototype interface, but we still 
have to toil with authoring environments 
and spit the results out to our CD-ROM 
recorder. For now, we have our capture 
station producing high-quality digital video. 

We believe in-house video production 
is viable for corporate content. Although 
you still need professional video services 
for broadcast-ready production, such as 
TV advertisements and publi c-relations 
promos, desktop video is effective for train­
ing and other corporate-video content. But 
it isn't yet Plug and Play. You'll need com­
puter-savvy people who, preferably, have 
also dabbled in video. In the ramp-up 
phase, you might even need an outside con­
sultant, but once you're up and running, 
the payoff can be significant. Video is an 
effective way to distribute information. 
Welcome to the revolution. Stay tuned. • 

Stanford Diehl is director ofBYTE Reviews 
and aspiring creative director ofBITE Video 
Productions. Previously, he designed com­
puter-based training courses for a major 
industrial contractor. He has been installing, 
configuring, and testing computer hardware 
and software for over 10 yea rs. You can 
reach him on the Internet or BIX at sdiehl@ 
bix.com. 

20-to-l compression rate requires 20 min­
utes to process 1 minute of real-time video. 
Use step-capture if you have the hardware 
and software to support it (you'll need a 
deck or a camcorder that your driver can 
control through MCI (media control inter­
face). An emerging standard for device con­
trol is LANC, a protocol for controlling 
consumer devices remotely . When you're 
shopping for a consumer or "prosumer" 
camcorder, look for a LANC connector. 
Our Sanyo deck shipped with an MCI driver 
for computer-control through the serial port. 

Adobe Systems Fast Electronic 
Mountain View, CA Redwood City, CA 
(415) 961-4400 (415) 802-0772 
fax: (415) 961-3769 fax: (415) 802-0746 

Communications Gateway 2000 
Specialties, Inc. North Sioux City, SD 
Hauppauge, NY (800) 846-4289 
(516) 273-0404 (605) 232-2000 
fax: (516) 273-1638 fax: (605) 232-2023 

Consumer Technologles mlro 
Northwest, Inc. Palo Alto, CA
Beaverton, OR (415) 855-0940
(503) 643-1662 fax: (415) 855-9004 
fax: (503) 671-9066 

North Coast Software
Doceo Publishing, Inc. Barrington, NH 
Norcross, GA (603) 664-6000 
(404) 564-5545 
fax: (404) 564-5652 Orchid Technology 

Fremont, CA 
(510) 683-0300 
fax: (510) 490-9317 

At the moment, MPEG is not a viable 
solution for corporate video production. 
It is si mply too much work and expense 
to outfit all your playback systems with 
MPEG decompression hardware. Until 
recently, RealMagic distributed the only 
inexpensive MPEG playback solution. But 
there's a bigger issue. MPEG has not been 
a standard long enough to rely on. Buy­
ing an MPEG decompresssion board does 
not necessarily mean you will be able to 
play back all the titles developed with dif­
ferent flavors of MPEG. 

MCI-based MPEG and DCI drivers 
should provide the impetus for mainstream 
MPEG playback. Most major graphics card 
vendors are readying inexpensive MPEG 
modules that integrate witb existing Win­
dows accelerators. Diamond Computer, 
Jazz Multimedia, miro, and other vendors 
have already announced or shipped main­
stream MPEG playback options for their 
standard Windows-accelerator cards. You 
won't need to buy a separate video adapter 
and connect to your MPEG decompressor 
through a feature connector. You can buy 
it all together and slip it into one slot. 
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Microsoft and other vendors are 
addressing MPEG's incompatibility prob­
lems by standardizing on an MPEG 
implementation that wi ll be incorporated 
into MCI. MPEG uses bidirectional inter­
frame compression (an intermediate frame 
can refer to the previous key frame and to 
the subsequent key frame to optimize com­
pression), a capabi lity not supported in 
VFW. So in the immediate future, MPEG 
can't plug into VFW as an installable 
codec. You'll have to implement MPEG 
via MCI calls. But that's not a major road-

Panasonic Consumer Affairs 
Secaucus,.CA 
(201) 348-9090 

Sampo Technology 
Norcross, GA 
(404) 449-6220 

Sanyo f"tsher Corp. 
Compton. 'cA 
(310) 605-6527 
fax: (310) 605-6529 

Smart and Friendly 
Van Nuys, CA 
(818) 9948001 
fax: (818) 988-6581 

Sony Corporation of America 
Montvale, NJ 
(201) 368-9272 

Star Media Systems 
Naperville, IL 
(800) 775-3314 
fax: (708) 355-4843 

block. The VFW Developer's Kit ships 
with a Visual Basic Custom Control for 
accessing MCI devices from Visual Basic 
programs. In fact, building a simple Visual 
Basic-based interface for corporate video 
delivery is fairly easy to design and 
implement. 

With MPEG, you ' ll be able to dynami­
cally adjust the playback rate, sending 30 fps 
to a hardware-assisted target or delivering 
only key frames to a low-end platform. And, 
of course, MPEG can take advantage of 
DCI by passing unscaled YUV (shorthand 
for broadcast signals that define luminance, 
hue, and saturation) data to an available 
DCI-enabled video accelerator. 

For practical advice on optimizing com­
pression for video playback, see Jan Ozer's 
excellent book, Video Compression for 
Multimedia (Academic Press, 1995). It is 
full of good tips and tricks, and it also 
comes bundled with Doceo's VCS (Video 
Compression Sampler), an invaluable tool 
for optimizing video compression and play­
back. VCS displays a video clip's through­
put rate so that you can easily see how well 
your clips conform to a throughput target. 

http:Secaucus,.CA


FPS&O: MAXIMUM DIGITAL VIDEO PERFORMANCE. 

• 	 2 video inputs VHS, S-VHS and Hi8 (NTSC, PAL, and SECAM) 
• 	 1 video output VHS, S-VHS and Hi8 (NTSC, PAL, and SECAM} 
• 	 High Quality M-JPEG digitizing of all fields (60 NTSC I 50 PAL) 
• 	 Studio quality (4:2:2, 24bit True Color} 

• 	 Scalable overlay: full screen/full motion even at high resolutions 
(up to 1280x1024} 

• 	 Framegrabbing (in all standard graphics formats} 
• 	 Single Monitor Solution: Preview your picture on your PC monitor 

in overlay! 
• 	 FAST Installation: fast and easy via software; no feature 

The right solution for frame-accurate Digital Video Editing, video 
integration in professional presentations, animation recording, multi­
media applications and "edutainment" (Interactive Games, VideoCD, 
MPEGl-Video). 

connector, no jumpers. MCINfW-compatible 

• 	 Includes software for nonlinear video editing on hard disk 111/FRST
• 	 Pluggable MPEG Extension (optional) Clrcle 148 on Inquiry Card (RESELLERS: 149). The Art of Digital Video. 

USA: FAST Electronic US Inc. . 393 Vintage Park Drive, Ste.140 ·Foster City, CA 94404 · Tel. (800) 684-MOVIE 

International: FAST Multimedia AG . P.O. Box 200 719 . D-80007 Munich, Germany · Tel .: ++49-89-50206-0 ·Fax: ++49-89-50206-199 


CompuServe: GO FAST 




THE POWER HUNGRY. 

THE TRULY SATISFIED. 

NUMBER NINE 

V I SUAL TECHNOLOGY 
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COMPRESSION SCORECARD 

Confused about compression? Here's how the leading codecs stack up for speed and image quality. 

.JOHN BRYAN 

V ideo compress ion is like life: It 's 
impossible to be too thin or too rich. 

In the video world, crash diets and wealth 
take the fonn of new algorithms that reduce 
video to its essence but keep it looking as rich 
as the original image. Pack ing video data 
tighter means it will look more realistic when 
its played back on affordable video hard­
ware, or better yet, on the same hardware 
that's itting on our desktops crnnching data 
and process ing words. 

A number ofcompression schemes ex ist, 
each with its strengths and weaknesses. For 
example, j ust because Radius's Cinepak 
shines for high-motion video c lips, don' t 
expect it to be tops fo r a low-motion "talk­
ing-head" clip; image quali ty is sharp and 
few codecs (compressor/decompressors) 
work belier than the venerable Video I when 
images change little from frame to frame. 

Video com press ion is vital to anyone 
usi ng dig ita l v ideo , whe th e r yo u re a 
developer of CD-ROM ti tles and video­
confere nc ing system or a creator of cor­
porate presentati ons and tra ining tools . 
T he codecs you choose for each project 
will dete rmine how good the images look 
and how smoothly they flo w when your 
audience watches them. 

Compression Camps 
Compression methods fa ll into camps. Some 
rely entirely on software codecs, and others 
use a combination ofsoft ware and dedicated 
processors. Hardware-assisted compression 
algorithms have one telTi fic advantage over 
the oft ware approach: speed. Plug in an 
MPEG board, and you can decompress video 
at the same rate and image quality as that of 
a VCR tape. Besides high cost, the downside 
to hardware-ass isted compress ion is you 
gamble that al I the potential viewers ofyour 
MPEG-compressed video wi ll have the 

~ proper MPEG decoderon his or her machine. 
~ Wh a t's th e benefi t of th e soft wa re 
l!1 approach? Cost. Some leading software 
~ codecs come bund led in produ c ts like 
w 

5 
u 
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Cinepak 
Software-only, uses 
vector quantization. 
Originally devel­
oped by SuperMac 
Technologies, now 
owned by Radius. 

ADVANTAGES 

Supports a wide range 
of platforms, including 
Windows and the 
Macintosh. Part of 
Video for Windows and 

APPLICATIONS 

QuickTime codec libraries. Uses a palette of 16.7 
million colors. 

DISADVANTAGES 

Dithers to simulate colors in 8-bit mode. Host 
computer's processor and bus type determine 
performance. 

For high-motion video, among the best overall quality 
and fastest performance, although lndeo 3.23 is only 
slightly slower. Not as sharp as lndeo for low-motion 
video. Works best for 320- by 240-pixel displays, 
quality degrades at the lower resolulions. Fuzzy 
images mean it's not the best option for animated 
sequences. 

Truemotion S 
From Horizons 
Technology, uses a 
scalable algorithm 
that runs under 
Video for Windows. 
Software only. 
Capable of 640- by 
480-pixel video at 
30 fps on Pentium­
class systems, 
although perfor­
mance on 486s is 
much slower. Sup­

ports Windows, DOS, and Macintosh. 

ADVANTAGES 

Can run at resolutions and color depths higher or 
lower than the original. 

DISADVANTAGES 

Performance is dependent on the host processor and 
bus type. 

APPLICATIONS 

Scalability makes it suitable for a range of applications, 
from mass-market CD-ROM titles to high-end uses, 
such as sending multimedia over LANs. 

To reflec~[eal-worlp use, we comp;essed MPE,G images at 30 fps (frames peq;eco,nd)_qt, 
a data ~le of 150 KBps; all others were'i1:5 fps af 290 KBps. This means the·upper:rlliht 
MPEG e~ample compressed four times more data, which accounts for the blurriness. TheC6MPRESSION QUALITY 
lower-ri~t.b~x compares a software-only and an expensive hardware-assisted MPEG c!Jciec. 

lndeo 3.23 
Intel's vector-quan­
tization software­
based descendent 
of DVI. Compres­
sion technology for 
Intel's videoconfer­
encing products. 
Can handle DCI 
adapters. Version 
4.0 planned for later 
this year. 

ADVANTAGES 

Palette uses 16.7 million colors. Supports Windows, 
Macintosh, and IBM's Ultimedia OS/2 R2.1 and Video 
In. Part of Video for Windows and QuickTime codec 
libraries. 

DISADVANTAGES 

Dithers to simulate colors in B·bit mode. Host comput­
er's processor and bus type determine performance. 

APPLICATIONS 

Among the best in performance and quality for high· 
motion video. Performs well on low-motion videos at 
virtually all resolutions. Better palette handling in 8-bit 
mode than Cinepak. lndeo is best choice when working 
with resolutions lower than 320· by 240-pixels. Fuzzy 
animations. 

Video 1 
Software-based, 
part of the Video for 
Windows codec 
library. Originally 
developed by Media 
Vision, now owned 
by Microsoft. Uses 
the proprietary 
Motive technology 
for intraframe com­
pression. 

ADVANTAGES 

Doesn't dither in low-color settings. 

DISADVANTAGES 

Lower quality than lndeo and Cinepak. Breaks up in 
high molion. 

APPLICATIONS 

Mass-market multimedia products and low-end 
machines. Works best for low-motion video sequences 
and animations. 

Note: Quality samples and test·resulr Interpretations wero derived from the video compression sampler by Jan Ozer. 
author of 'Video Compression for Mu/U"'!JCfia" (AcademiC Press). 

, · 

MPEG 
MPEG-1, MPEG-2 
(currently used pri­
marily by the broad­
cast industry), and 
MPEG-4 (for video 
telephony) devel­
oped by the ISO 
Motion Picture 
Experts Group. 
Based on lossy 
asymmetric com­
pression algo­

rithms. Designed to be played back with dedi­
cated hardware, although software-only 
playback products are starting to appear. 

ADVANTAGES 

Produces VCR-quality video at full-motion (30 fps) 
rates. Can achieve a compression ratio of up to 200:1. 

DISADVANTAGES 

Hardware-based playback limits distribution to suitably 
equipped computers. Nol a Video for Windows codec. 

APPLICATIONS 

Limited-distribution applications where playback hard· 
ware is known and sharp image quality is important 
(i.e., training, presentations, and kiosks) . 

XingCD MPEG 
XingCD is a software-based MPEG compres­
sion program. Image on right was compressed 
with FutureTel's PrimeView 11, a $17,000 hard­
ware-assisted MPEG codec. 

ADVANTAGES OF XINGCD 

Performs MPEG compression wilh conventional 
processors, such as a 486 or Pentium. The $995 price 
is low compared to MPEG codecs using dedicated 
processors (which cost from $2000 to over $50,000). 

DISADVANTAGES OF XINGCD 

Not Video for Windows compatible. Compression 
takes 10 to 100 times the length of playback time. 

APPLICATIONS FOR XINGCD 

Multimedia CD·ROM developers. 
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IT'S NEW. IT'S MORE THAN TAPE BACKUP. 

Protecti11g critical files is important, 

but it 's not the only reason for buying 

a tape system.
The easiest, most reliable Move large files 

from homeway to protect and manage 
to office . 

your PC's most valuable Store important 

v, D old records on
Component.· ·1 OUr ata. tape. Use it to free 

up disk space. Once you think about 

tape as a data management system, it 's 

easy to justify an affordable* 

HP ColoradoTIOOO. 

With new high 

capacity Travan car­

tridges and Colorado 

;t;~Y.~N'" Backup forWindowsN 

one-button automated software, the 

TIOOO is the perfect match for your 

data . And , since it 's from the world 

leader in tape backup, yo u know 

quality and reliability are built in. Call 

1-800451-0907 

for more 

in.formation. A division of 
[hP.J ~!~KL~b· 

* !JS List Prke. Dealer prlct.!s may 1v11:1: 
• I '..1-)~ Cultir·Jt.lo Mc:mnry S~~t t.·m~. ::t <li\ision 11f lkwklt·P.ll."kl.rd .1\ ll riµhb rt~·rn:U. Colur.u.Jo ;andjumho :a rc rq;i.s1t.·n-<l 1r.uJc. 
m;1r"-:-. of Culur.ulo ,\h.·mury Sy!"!tt.' llb . Window~ is :1 1r:ukn1.1rk of Mh:rn~on Curpor.u irnl .TllAVAN b :a 1r:.llkm:1rk of j ,\t, 

Tl E-11n·u.'\ I (,95 

http:Colur.u.Jo
http:Cultir�Jt.lo


Microsoft's Video for Windows, or The codec then may use a variety 

yo u can dow nl oad them from a of compression methods. Two pop­
BBS. Also, the performance infe­ ular ones are DCT (discrete cosine View Before You Choose 
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riority of software codecs is fading 
as Pe ntium s, Powe r Macs , and 
local-bus systems become the no1111. 
The easy distribution of oftwarc 
codecs increases the chances that 
your intended audience will be able 
to view your video product. 

How It's Done 
Most compress ion algorithms divide a 
video frame into blocks and then look for 
redundant data. This is known as intra­
jiw11e ana ly is. In ime1frame analysis , 
algorithms make the same kinds of com­
pari sons between frames. The algorithms 
then drop redundant data to reduce the 
overall size of the video file. Thi s tech­
nique is called lossy compression , and it 's 
used by all the major video codecs. In gen­
eral, the more you compress a frame or 
data stream, the more losses there are. The 
trick is to balance the compression ratio 
with the resulting image quality. 

Codecs may be either symmetric orasym-

For more comparative information about codecs, consider 
Ooceo Publishing' s Video Compression Sampler. This 
$99 CD offer side-by- ide playback capabilities for a 
number of software codecs. The sampler include video 
te.cit files. The program keeps statistics about key frame set­
tings, frame rates, compression quality, and average data 
rate for each codec. Doceo is at (404) .876-8954. 

metric. A symmetric algorithm uses an equal 
amount of lime for compres ion and de­
compre sion and is common in real-time 
video capture in such applications as video­
conferencing. Asymmetric codecs take more 
time in the compression stage to try for the 
highest level of belt tightening possible and 
work best for presentations or CD-ROMs. 

Once a codec saves the nonredundant 
data, it statistically processes the arrange­
ment of pixel s in an image. These statisti­
ca l data arrangements become encoded 
with an RLL e ncoding sche me or an 
equi valent, with shorter codes assigned co 
repetitive data. 

transfom1 yield is a eries of numbers that 
represent ever-finer detai l in a pixel block. 
Compression comes by eliminating the rep­
resentative numbers after a certain point in 
the series. The result is a loss of fine detail , 
but ideally that leve l of detail won't be 
detectable. MPEG codecs use OCT. 

VQ uses vectors to select predefined 
equations. Codecs can tune quanti zation 
so that block color and intensity are handled 
differently on a discreet basis and in rela­
tionship to the surrounding image values. 
Both Cinepak and lndeo use VQ for 
intraframe compression. One benefit of the 
VQ algorithm is that it is based on a table 

transform) and VQ (vector quanti­
zation). Both u e wave equations 
or a similar mathematical concept. 
The frame is divided into blocks, 
generally 8 by 8 pixels each, and 
the transfom1 mechanisms work on 
the individual blocks. 

OCT converts pixel intensities to 
a frequency-based equivalent. The 

co-Rom punnshers-oet the 010 picture! 
Compress PC images down 
to 1% of their 01iginal size ... 
Maintain image quality ...Get 
fast decompression. See for 
yourself how a major pub­
lisher puts over 10,000 
images on a CD-ROM. 
High quality images come 

up in seconds-no special 
hardware required-with 
Fractal Compression:'" 

Lers discuss detans. 
No artifacts, no pseudo color, 
no Gibbs effect. High image 
quality at any resolution . 

Fractal Compression"' from 
Iterated is the quality 
compression technology. 

Improve uour lmaoe. cau todau. 
Join Microsoft, Grolier 
and other powerhouse 
CD-ROM publishers. Let 

Genuine Fractal Quality"' 
improve your image. Call 
today for a free demo disk. 

can (800) 1137·2285 OOID! 
(+ l) (404) 84()-()3 10 
F<Lx (+ I ) (4tH) 84tHl806 

~ Iterated Systems 

.. 11'£ SEU·:<.Tf.·o FRAlTAL 1H.'llSOl.OG r ; IS TflE BEST IJl'f..//,l/J• .11/X OF CO.lll'RESS/O,\', l.llAt;H QUAUn· ,\ND Sf'EED." 
-.U1cR0..11tJFT .ll1'LT1.t1ED1.t1 P 1raus 111sc GNot 'r 
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Demand NexGen's Nx586®Processor. 

Superior Performance. Unbeatable Price. 


Nmv, you don't have to settle for a Pentium"' processor-based PC.Because tliere's a 
tough new kid on the block that delivers superior power and pe1fo1mance ... for a 
lot less money. 
It's the NexGen Nx586 processm Manufactured by IBM Microelectronics:" With 
patented RISC86 'M microarchitecn1re that outpe1fonns the Pentium processo~ mega­
hertz for megahertz. It's fullycompatible with your DOS and Windows"' applications. 
And it's absolutely available right now 
So just call one of tl1e PC suppliers listed below and ask for it by name. The Nx586 
processor by NexGen.Don't buy a PC without it. 

NexGen Chip Challenges Pentium Perfonnance 	 PClll'.l'!U!.,_IJW 

Shorltr Umes art belltr. 

1 	 • Won! 2.0lorWlndows n.tlanct 1.0forWlndOWI • 1-2-3 <tloaso 3.4 AV!f20ll score of sb: Penbom-90 systtms. 
• Excel 4.0 • WonlPo~oC16.0 lor DOS Paradox 3.5 

Tests 1unon prepioducllon unit 

PC l'lol~ lest Cenl" aoplica!ion ber<hmal'<s. 
 • ParadO.l 1.DforWilldows 

Absolutely Available Right Now.Don't Buy a PC Without It! 
Nx586 processor-based PCs are 	 ICS~ llatloulllcn> PC"-- 'lllogoll~--~ ~ 	 ~- ~Cap. ~.. lklrllng>me, (.\ ~Bel<tnoo, OR available from the following PC sup-	 ­S>njO>C. CA 	 ;o5.(il6.3;u Hldurdson, TX Salt I.like 01>; IJl' F.ngre.ood,CO ll004l00-'i550 Qtl•bec. C2ruul1 -pliers.Call the PC supplier of your 800-531-7447 Cybommter 81J().ll)l.o61•1 ll00-424-298.l JOJ-nl-8031> TAI' 1·800-• F.G-HI! 

d1oicc and ask for NexGen's Nx586 a1y~ An1helm.r.A lm1rOD lie. llCA CGnlpitlr PC~ s..•oruns..kk, ~1 -HllllLAll 
Ruck>ill<. MO ; J.1-m .9095 SIJl ) ...,,G\ Prodocls ~ P.dmRe.tch , n 908-21i-OOOO ~ processor by name. Sunnyv.1le, CA 407-(>4-0-0811 d 1:11swonh, CAJQl-i6l-6&10 llatJSIOf81111 4!18·:121·!1488 Tho Mlss1og Byle 

A21adu- Alled-bstnv ~-.._.. Marhllng lnc. Lluskllnltr- PC-1800-961-1100 	 SOO- l67-521i7 

-	
~· L>jolb. CA llnql Rld1'1.nboo, TX llouldtt,CO Mthille,~1· llltCompul.. lldlevue, WA llowlon. TX 

6194;2-;;40 Lodi,SJ 800-m-o?!l 800-34.\-6098 si6.4S4-K!1!l llltr- 21J6.641-4 141 i l3·i8?·S»I 
1lll·ns-O:'U7 lhll"- TXComport•~ llteclW...lnc. l.Jlctr~ P11101Pocl<ot Tbor 

Monocl>dlo,t.1 ~COq>utm Mlddldon, ~~ Onurlo,t.I Klch:tnboo. TX Se1llle. Wlshlng1on Col1lputen, U4IU.:IS6-9JIO mtlEEI 
IJ00-5)!~ 	 eam,i.:. 608-8,ll -116; 909-460-m; l00-805-;8.'5 NmtSy1tlnl lll6-575--09JI Albuqutrqut. KM 

Rockford. IL Prloet<0n.SJ so;-ss1-oon ~=t •IU~ ~-Uoa -Corpormm RAii, loc. Q7,too111£ NeMtn! 
Son12A1t1.CI lH.19-0lOO -~ R1llcfx> ConiovA. C.I WHil-OOOJ L>em"'f'r.CO Top OllaTtmcculi, CA In-I ng. TX 
fl-»S-8813 An91earllllglcan 'J(!)<f11·J577 800-»1·?000 916-1\SS-IJil llc~lx C«pcnlloa 31lHl!-1U'}I Sullll)''J..le, CA 

AddTidl Fry'sElecltoalco,lno. llogais,IAc.Cap. l.ronb, NJ 60IJ-SSS.i!l8 

Compu1or lac. ~- Sunrl)' ':tle.CA Monro'lia.Ci\ us-.5unn)""1t. C.\ 	 lOHflHl.!OMa1 	 'lllrnp>.Ft
408-:z.IHiSO -	 E8 Somcr$et, NJ Gtt<.m00<~ IS 4-08-lll·ml 800-3'}4-6..'99 Dmol-Teq SIJ·6:!HIOI ~ .... 

!)08-80$-0900 AcJiattusl.SI Jl7·88'l.JUO Foum:dnVall cy Mopbrto llOU$IOU, TX S.LL-Shack llelle\'Ue, WA 

Mlsrs Corporlllon Compular Plr1S Plus latar- Trulh orFremont, CA ill-.!iB· l-100 71J·'11l4·9f)I 800-S-A·S505 
s:an.. a.r.a. t.I 5I0-6;6..146S S>n ll!lmll,t.I FYI can.iut• Souru Norcross..G:\ Orlontec Cori>•f Cons<qu<nct:$.S)I us­
800-4tl-'1197 ASAComputers,lac. 619-liHlOO Cindnn21l,Oll 4!14-44'.1-8630 Almrloa l05·8'J4-J4 l Mllpl1as,CA 

AIS Comput.. Slnt2 d:ira.CA 51J·i5J-18JI -.Equ1_.1 In Monlt•,CA 5-urur $ystlms 403-433·IS!!Conlput•­4-084J6.(;)>J 	 818-+ll-1818 TIX>on.A7. 	 ~ood.00 ~USA,lac. Corpomloa P1lm °""'1. t.I I . 
OOZ-3!146!0 	 _.. .... soo."6!-00>4 Westminster, CO Son:"""GA PC Colcept1 619-ii'9-1Sl8 

·~ """ Albuqucque, NM JOHlS-»00 46'1-h7-17l6 lnllil5.TX 

l05·8al-i511 21-l·Jl8-Z8&'1


Allrll CGlllpll1s TidllllkJgy 	 ~Oellgn 
Premon1, CA Cap. Globl~• llaa Sh!>1eJ ~ 
800-31).2348 ICM~lnc. s.n Diego.t.I Scoct>d:ale•• \Z )1=, A7. PC(Jprm, lno. 5"11 Diego.C..\ 

Owb\'istt.C.\ 619-li>8-88i6 &lO-l67-00IJ SOO-m-OJ-1-1 Mlchfidd. ltN 61').ll".-3737 NexGen­
619-120-10,7 	 800·957- 1100 

0 19915 NuGtn, lnC. H1S86 ls .. rtQ>SttftlJ trat!emlllt W AISC86.llld NtaGtnMt l~m.atks ct UtAGcn.11\c. Ptntlutn .. a trldlnlarll Cl 11\tH CorpoQtOft ltlttl is. a revlsUud tr;l(!cmat\Of lnttl Corpotalion. The Raayl lof OS'2 mID.t1a tBISl!Nr\ ot k'rt1matkNI BuMricst M.ad'IQs Conlcntbl... 19M Mlttotlecttonbl:lo lJ .1 
fll;!tttrtd 11~1t ot tr11 lr.l.tma»oNJ &.isi'less M.adllnes Cotpot-won .U~tt 1'*rtlontd h!lrtinontndemaltJot 'Cher rnciectNI com°"*'. n VoU'd l Q to tnl ~ ttlol.I: ~ Ne.10C!I Otoautii. cilt.ut al J·&OOo.enEXG.UI. 

Circle 169 on Inquiry Card. 

http:J�&OOo.enEXG.UI
http:lnllil5.TX
http:TIX>on.A7
http:d:ira.CA
http:AcJiattusl.SI
http:lllrnp>.Ft
http:Monro'lia.Ci
http:L>em"'f'r.CO
http:Son12A1t1.CI
http:Prloet<0n.SJ
http:S>njO>C.CA


Cinepak •••••• Free to developers 
Radius 

Horizons Technology, Inc. 
San Diego, CA 

"Frac tal Image Compres ­
sion," October 1993 BYTE). 

Sunnyvale, CA (800) 828-3808 An enhancement of the still­
(800) 227-2795 
(408) 541-6100 
fax: (408) 541-6150 

(619) 277-7100 
fax: (619) 292-9439 
Circle 1005 on Inquiry Card. 

i mage JPEG standard , M­
JPEG (motion JPEG) com­

Circle 1003 on Inquiry Card. 

lndeo 3.23 •• • • Free to developers 
Video 1 
Part of Video for Windows 

presses every frame individ­
uall y for high image quality. 

Intel bundle, not sold separately. The result of the transfonn 
Santa Clara, CA 
(800) 538-3373* 
fax: (800) 628-2283• 

Microsoft 
Redmond, WA 
(800) 426·9400 

process is then compressed 
via RLE (run-length encod­

BBS: (916) 356-3600 
• Accommodates International 
access 
Circle 1004 on Inquiry Card. 

(206) 882-8080 
fax: (206) 936-7329 
Circle 1006 on Inquiry Card. 

ing). Codecs compress these 
bit strings even furth er by 
scanning the patterns at a dif­

Truemotlon S 
$.50 per CD or 2 percent of 
revenue (whichever is higher); 
$5000 prepaid royalty required . 
Corporate site license of 
playback software: $25 per PC 
(100 PC minimum). 

XlngCD . ............... $995 
Xing Technologies Corp. 
Arroyo Grande, CA 
(800) 294-6448 
(805) 473-0145 
fax: (805) 473-0147 
Circle 1007 on Inquiry Card. 

ferent angle and converting 
th e va lues to RLA (run 
le ng th /ampl itud e) tokens. 
Huffman coding then con­
ve rts th e mos t frequentl y 
occ urrin g to ke ns into th e 
shortest bit strings. 

comparison process to provide fast perfor­ Codecs use these compression transfonns 
mance on high-end 486s and Pentiums. for intraframe compress ion. Interfra me 

Other less wide ly used compression compression is largely a subtracti ve pro­
meth ods ex ist beyond DCT and VQ, cess that a general-purpose CPU can handle. 
including fractal-image compression, a pro­ Microsoft and Apple, wi th Video for 
prietary technology developed by Integrated W indows and QuickTime, respecti vely, 
Systems' Michael Barnsley (for details, see influence the compression world, although 

they don' t specifically provide their own 
codecs. The AVl (Audio Video Interleave) 
fo rmat in Video for Windows provides a 
standard file fo rmat for developers. Video 
for Windows includes Cinepak, Indeo, and 
Microsoft's RLE and Video I. 

QuickTime for Windows and Quick­
Time for the Macintosh support Indeo , 
Cine pak, and MPEG deco mpress io n 
boards. QuickTime for Windows files and 
Video for Windows files aren' t compat.ible. 

How to Choose? 
To pick a codec, firs t decide if your audi­
ence i li ke ly to have dedi cated video 
hard ware or general-business computers. 
Then select an appropriate resolution and 
color depth , depending on the subject of 
the video. Finally, process your video with 
a variety of codecs to compare image qual­
ity . With your eye as the final judge, your 
video fi les should be both thin and rich 
with impact.• 

John Bryn11 is a tech110/ogy ll'riter a11d co11.rnlw11t 
based in San Jose. California. You cc111 reach him 

0 11 BIX or the /11 tem et at editors@bix.co111. 

mailto:editors@bix.co111


VIDEO CONNECTIONS 
True believers say isochronous Ethernet will bring digital video to the desktop sooner 

JEFFREY FRITZ 

I n March. the IEEE was schedul ed to 
vote on spec ification 802.9a, which 

outlines the technica l underpinnings of 
isochronous Ethernet, a techno logy that 
for a small but determined group of com­
panies is cun-ently the best hope for easily 
sending digital video and audio across a 
LAN . Its proponents, including National 
Semiconductor the company that devel­
oped the technology, say digital video is 
avai lable to anyone who uses I OBasc-T 
Ethernet. You simply install a new NlC 
(network interface card) and replace or up­
grade a hub. No rewiring is necessary, and 
the resulting network can sti ll handle tra ­
ditional packetized data. 

Supporters ay isochronous Ethernet is 
a viable technology in it elf, or it can eco­
nomically serve video application while 
the market sorts out standardization issues 
fo r more expensive technologie , such a. 
ATM. " It may be a transi tion technology, 
but tha t trans ition period cou ld last five 
years or more." says Ken Carpenter, a pro­
ject manager and software engineer with 
IBM 's Networking Software Division (At­
lanta, GA). which plan to sell videocon­
fere ncing oftware that supports isochro­
nous Ethernet. 

But other vendors are skeptical. ' 'We've 
been looking for the holy grail for sending 
digital video and voice over networks, and 
we believe that's ATM," says Bill Brown, 
busi nes un it manager for connectivity 
products at Apple (Cuperti no, CA). 

Paul Callahan, director of networking 
strategy fo r Fo rres te r Research (Cam­
bridge, MA), adds that the lack of support 
so far by major hub vendors like Cabletron 
and SynOptics will also impede market 
acceptance. Until video network are su111 ­
dardized, LAN managers will move cau­
tiously to satisfy demands for higher band­

~ widths and video traffic, Callahan believes. 
~ "That means switched Ethernet with ATM 
0 
~ on the backbone," he says. 

~ The first signs of whether i ochronous 
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Ethernet wi ll bring multimedia to the desk­
top or ever get off the ground will appear 
sometime in the second quarter of this year, 
when the first commercial products come 
to market. In the meantime, the technology 
illustrates why video over networks is de­
manding and what technological decisions 
companies have to make if they want such 
applicati ons as videoconferencing, dis­
tance training, or interactive presentations 
throughout their enterprise. 

High Bandwidth 
ln the minds of many people, digital video 
and LANs are the oil and water of com­
puter networking: Conventional wisdom 
holds that the two don ' t mix . There are 
bandwidth con traints. Movie-quali ty v ideo 
requires a data transfer rate of up to 6 Mbp . 

Similarly. a QuickTime video session of 1 
Mbps from a file server can claim as much 
as I 0 percent of Ethernet's bandwidth. 

Beyond bandwidth , multimedia de­
mands isochronous transmissions, meaning 
that data must move at fixed intervals with 
little or no delay. But conventional LANs 
fall short in being able to deliver continu­
ous data streams because they use half ­
duplex protocols, which are designed for 
the bursty traffic pattern s intended for 
transmitting text and numerical data. 

For traditional data, the worst conse­
quence of a LAN's start-and-stop nature 
may be a file transfer that pauses for a few 
seconds. But for digital video applications, 
pauses and disruptions in the data flow are 
annoying at best and, at worst, the causes 
of unintelligible information. 

Finally , packet collisions and retrans­
missions are a way of Life for many LANs. 
With Ethernet' s bus topology, each device 
looks for a clear space to transmit. If traf­
fic becomes heavy, multiple devices may 
try to transmit at the same time, and pack­
et collisions may result . If a collision oc­
curs, all devices must retransmit their data. 
This leads to even more collisions. This 
is why most network managers consider 
40 percent of total bandwidth to be the 
maximum available band width over an 
Ethernet network. Heavy multimedia traf­
fic can render an overloaded Ethernet net­
work nearly useless. Token Ring or FDDI 
(Fiber Distributed Data Interface) are less 
susceptible to breaking down, although 
these two ring topologies can run out of 
bandwidth if traffic gets heavy enough. 

Networking Alternatives 
I sochronous Ethernet is not the on ly 

method of handling isochronous data over 

networks. Here 's the current field. 

WAN Links 
When it comes to digital services, ISDN is 

popular for multimedia applications, be­

cause it was designed from the ground up 

to support isochronous applications. With 

modem compression algorithms and mul­

tiple 8 channels, ISDN can efficiently sup­

port audio and video. However, it requires 

service orders , telephone company in­

stallation, and widespread availability of 

ISDN services to be fully useful. 

T1 circuits are leased lines for point-to­

point communications. These dedicated 

circuits are limited because only prede­
termined people can be 

included in the multime­

dia sessions. Like ISDN, it 
takes service orders to 

the telephone carriers to 

execute changes to add or delete sites, 

and customers may sometimes have to 

wait weeks for changes to be made. 

Workgroup Lineup 
Pace from 3Com sends a mix multime­
dia and traditional data traffic over Ether­
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net and awards the highest priority to 

isochronous traffic . Regular data traffic 
is slowed because of its lower priority, 

but time-sensitive Information has a bet­

ter shot at getting through. However, this 

leads to potential problems with data col ­

lisions, particularly if several isochronous 

applications are attempt­

ing to run simultaneously 

over the same Ethernet 
segment. 

Western Digital's ISOnet 

provides a single, stand-alone isochro­

nous mode that handles isochronous traf­

from AT&T uses ISDN's Q.931 


signaling protocol and a connection-ori­


ented service . Unlike isochronous Ether­


net, SDV runs strictly at the application 


level and requires an infrastructure, such 


as ISDN, for the equivalent of isochro­

nous Ethernet's C channel. SDV is only a 


higher level (4 and up) protocol. 


Proposed by Hewlett-Packard and AT&T, 

100VG-Anyl.AN supports Ethernet packets 

at 100 Mbps rather than the traditional 

Ethernet bandwidth of 10 Mbps. A pro­

tocol called Quartet Signaling uses four 

cable pairs to transmit data giving 100VG­

Anyl.AN the same 100-Mbps bandwidth 
as FDDI (Fiber Distributed Data Interface) 

or other fast Ethernet solutions. What 

100VG-AnyL.AN doesn t offer is a stand­

alone circuit-switched channel for multi­

media services. The channels compete 

for the same 100-Mbps bandwidth as 

does data traffic. However, some com­

promises have been made to favor 

isochronous applications. 

100VG-Anyl.AN's Demand Priority arbi­

trates packet transmission requests. This 

fic similarly to isochronous The Usual Suspects
Ethernet. There Is, however, 

no provision for a data chan­ Digital services: 
• ISDN and T1 nel running on the same Ether­

net with ISOnet. LAN services: 


Like isochronous Ethernet, 
 • Pace, lsonet, SDV, 
100VG-AnyLAN ,

SDV (switched digital video) FDDI, and ATM 

tends to avoid packet colli­

sions by allowing multimedia 

traffic to get through in a more 

timely fashion. In addition, a 

hub can arbitrate requests by 
acknowledging higher-priority 

multimedia packets before 

~------~ lower-priority requests. 

Migration to 100VG-Anyl.AN is much 

like a move to Isochronous Ethernet. It is 

possible to connect 100VG-AnyLAN de­

vices to existing Ethernet networks and 

upgrade in stages. Corporations can up­
grade Individual stations or hubs on an 

as-needed basis. 

FDDI Is designed for data transport 

http:100VG-Anyl.AN
http:100VG-AnyL.AN
http:100VG-Anyl.AN


Cost Benefits 
Even skeptics acknowledge th at isochro­
nous Ethernet can overcome these prob­
lems (for an overview of competing tech­
nologies, including ATM, see the text box 
"Networking Alternatives") . Isochronous 
Ethernet glues together channels that han­
dle isochronous and packet data separately 
and transports the two data types over ex­
isting Ethernet lOBase-T LANs that use 
Category 3 UTP (unshielded twisted pair) 
or higher. Thus lOBase-T-network ad­
ministrators avoid rewiring costs. 

Isochronous Ethernet is closely related 
to ISON in that they use multichannel pro­
tocols and are based on TDM (time di vi­
sion multiplexing), a technique for multi­
plex ing multiple channels over a single 
physical medium. TDM allocates to each 

and, like Ethernet, doesn't efficiently 
handle isochronous traffic. FDOI is half­
duplex. The only major advantage to run­
ning multimed ia applications over FOOi 
is enhanced bandwidth (100 Mbps). 

ATM, the standard for 25- or 155­
Mbps and faster LANs , is perhaps 
isochronous Ethernet's biggest neme­
s is. ATM provides the same services 
that isochronous Ethernet does but at 
significantly higher bandwidths . ATM 
promises to bring voice, video, and data 
together into one big interoperable high­
speed mix. 

Once fully deployed, ATM will support 
wide-area access to data, audio , voice, 

•• and video . However, the slow rate of 
.· ATM deployment plays into the hands 

,. 

' 
of isochronous Ethernet 's proponents . 
ATM equipment is expensive , and it 's 
not always interoperable . Today's ATM 
connections are largely limited to local in­
stallations. Unlike isochronous Ether­
net , ATM has no widely spread infra­
st ructure. ., Both ATM and isochronous Ethernet 
are ISON-based protocols. ATM is based 
on broadband ISON, and isochronous 

111 Ethernet is based on narrowband ISON 
Basic Rate Interface and Primary Rate In­
terface service. In the end, vendors may 
be squaring off to fight the battle of the 
ISONs. 

channel a specifi c amount of time on 
the physical network wire. This is 
done independently of the other net­
work protocols running o n the 
same cable pairs, so existing 
LAN appl ications operate 
on isochronous Ethernet 
facilities unaffected by 
the isochronous traf­
fi c. By time slic­
ing, isochronous 
Ethern e t trans­
mits isochronous 
information over the 
Ethe rne t LAN at a 
constant rate over time. 

Isochronous EtJ1ernet 
uses a P+96B+D fo rmat 
that can mix video, audio, 
and Ethernet into one LAN bundle. By 
comparison, in North America, BRI (Basic 
Rate Interface) JSDN is 2B+D (two bearer 
and one delta channel), and 23B+D for PRI 
(Primary Rate Interface). As the fi gure "A 
Division of Labor" illustrates, isochronous 
Ethernet 's IO-Mbps P (packet data) chan­
nel supports standard IEEE 802.3 Ether­
net packet data. A 64-Kbps D channel is 
used for signaling, much as it is for lSDN 
service. The M (maintenance) channel is a 
96-Kbps channel that provides physical­
layer status and control information. The 
6.1 44-Mbps C (circuit mode) channel han­
dles multimedia applications. Isochronous 
Ethernet al lows you to split the C channel 
into as many as 96 ISDN B narrowband 
channels (of 64 Kbps each) as desired, or it 
can combine the channels to add 64-Kbps 
bandwidth or make a single 6. 144-Mbps 
wideband channel. 

Unlike traditional IOBase-T Ethernet, 
w hich uses the Ma nches ter e ncod in g 
scheme to send data over the physical con­
nection, me isochronous Ethernet standard 
spec ifies 4B:5B encoding. The latter is 
also used in FDDI networks and benefits 
isochronous Ethernet by supportin g the 
IO-Mbps packet channels and 6.1 44-Mbps 
isochronous band width , as we ll as 10 
Mbps of Ethernet over 100 meters of UTP 
cabling. 

Isochronous Ethernet' s bandwidth-on­
demand lets you request whatever video 
quality you need for each connec ti on. 
Thus, participants in a video confe rence, 
for example, can reserve a large portion 
of bandwidth for continuous and immedi­
ate full-m oti on video. By contrast, some­
one who wants to send a short video clip 
without audio needs to select only a small 
segment of the isochronous-Ethernet pipe. 

P channel: 
10-Mbps Ethernet 

C channel : 
96 ISDN B channels 
at 64 Kbps each 

ISDN D channel 

channels are used for signaling and physlcal­
layer control, respectively. 

An isochronous Ethernet hub, using band­
width management, ac ts as the mediator 
that awards or refuses tJ1e requested WAN 
bandwidth based on avail ability, or it can 
tell you what lower-bandwidtJ1 service is 
available. Isochronous Ethernet uses a sep­
arate 6.144-Mbps channel between each 
user and the hub. 

Seamless Networking 
The fig ure "Multimedia Network" shows 
a prototypical isochronous Ethernet-hub 
config uration. According to specification 
802.9a, isochronous Etherne t hubs will 
support standard 1OBase-T Ethernet, so 
onl y those wo rksta ti ons th at require 
isochronous capabilities have to be up­
graded with isochronous Ethernet NICs; 
workstations that need only access to text 
and numerical data can plug into the hubs 
using traditional NICs. 

The fig ure also shows that the PSTN 
(Public Switched Telephone Network) can 
be connected directly to the hub (both the 
intell igent telephone and the remote video 
workstation shown in the figure connect 
to the hub through an ISDN connection). 
This allows remote users to participate in 
multimedia applications on the LAN. The 
hubs support switched digita l services , 
such as ISON (BRI or PRl) and Tl . This 
also means that for the fi rst time IOBase­
T hubs will have mixed RJ-45 connectors: 
Some wi II be used for I OBase-T, and some 
will be used for ISDN. Because ISDN and 
the IOBase-T RJ -45 specification use di f­
fe rent pins for each service, users should be 
relatively safe if tJ1ey accidentally plug me 
wrong service into the wrong j ack. 

Whil e important, WAN connecti vity 
has its limitati ons. Don ' t assume that an 
ISON connection to an isochronous Ether­
net hub offers remote LAN access. This 
is not th e case unless the hub supports 
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The hubs support both isochronous and standard
delivery of both the standard Ethernet Remote lOBase-T Ethernet. Both the Intelligent telephone
and isochronous channels. video workstation and the remote video worilstatlon shown in the 
Isochronous Ethernet hubs will Multimedia Network figure connect to the hub through ISDN 

support P and C channel con- for WAN connections. This lets remote 
Router users participate in multimedianections to their Ethernet 

applications on the LAN. Pports. However, only • 
channels handle Ethernet•
some of those hubs will 

Intelligent packet data; Cchannels 
support P and C chan­ telephone handle multimedia data. 
nel connections to re­

mote users over the 

ISON ports. Other, 

presumably less ex­

pensive, hubs will 

support only the C .••..•..•.
.......... 

channel for remote ..•.•....• ........... 

connections. ft is also Standard 1OBase·T hub 
a function of the remote 
device's abi lity to handle 
the P and C channels. 

For wide-area isochronous 
Ethernet, networks wi ll typically 
need independent lSDN or T I con­
nections among isochronous Ethernet 
hubs. This establishes a parallel path to han­
dle the C channel, and the traditional bridge 
or router deals with the P channel. 

Through special software included in 
the isochronous Ethernet hub or through an 
MCU (multipoint control unit), three or 
more users can participate in the video ses­
sions. Because isochronous Ethernet sets 
up private channe ls among individual 
users, it operates closer to switched digital 
circuits; thus, it ' s more likely to be kept 
private than standard LAN video or aud io 
that is multicast over the network. 

Red Flags 
The most conspicuous group of vendors 
to support isochronous Ethernet includes 
National Semiconductor, fBM , Ericsson. 
and Zydacron. The group plans to bundle 
products for a turnkey conferencing ap­
plication based on the H.320 videocon­
ferencing standard . 

The bundle will include National Semi­
conduc tor isochronous I
Ethernet NlCs. IBM will - NsatiotnaCllSemicoCAnductorCorp. set, National Semiconduc­

" . f an a ara, b 1. . supp y con1erenc111g so t- - (800) 272_ tor e 1eves that 1sochro­9959 
ware based on its Lakes : (817) 468-6300 nous Ethernet hubs and 
Collaborative Networking fa x: (817) 468-6938 cards will be available for 

server 
comp uting 

Collaborative 

workstation 

According to Bob Rittle, manager of 
conferencing products for IBM 's Net­
working Software Division, the group 
planned to demonstrate the product at 
CeBIT, in Hannov er, Germany , last 
March, with conm1ercial shipments to be­
g in in the second quarter of thi s year. 
"Isochronous Ethernet may not take over 
the world," Rittle says, "but it wi ll establish 
a market niche. " 

However, Apple's Brown sees "little 
mind share" among network administra­
tors for isochronous Ethernet. "People who 
want to change their networking environ­
ment are opting for ATM," according to 
Brown. "25-Mbps ATM is tied into our 
development efforts for the PCT-based ma­
chines that are due out this summer." 

Cost is another concern. Traditional 
Ethernet NJCs sell for under $ 100, and 
hub prices have dropped to below $1000. 

Although pricing is still not 

Architecture, midddleware 
that wi ll support isochronous Ethernet in a 
new release slated to ship in the second 
quarter of this year. Ericsson will offer 
isochronous Ethernet hubs, and Zydacron 
will contribute H.320 codecs for com­
pressing and decompressing digital video 
and voice signals. Incite, a division of ln­
tecom, has also announced plans to sell 
isochronous Ethernet hubs. 
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less than today 's typical 
workgroup swi tched Ethernet solution s, 
which range from $500 to $1500 per user, 
including the NIC and hub pmt. But this is 
high compared to the roughly $ 150-per­
seat cost of current Ethernet adapter cards 
and hubs. Brown says that 25-Mbps ATM 
costs companies about $900 per seat, and 
in six months, prices could drop to $600 
per seat. 

He adds that while 
Standard workstation isochronous Ether­

net costs may not in­
clude rewiring, some 
companies will balk 

at the cost of upgrad­
ing NJCs and hubs. "If 

vide:C~~~~~!icing. you' re going to make that 
workstation mvestment, why not go to 

something with legs, such as 
ATM?" he reasons. " I wonder 

about the wisdom of inves ting in 
something [like isochronous Ethernet] 

with no longevity." 

The Checkered Flag 
For isochronous Ethernet to become wide­
ly accepted, the demand for video and au­
dio services over LANs needs to take off. 
Isochronous Ethernet can provide a tran­
sition as long as ATM is restricted to being 
the WAN connection to the isochronous 
Ethernet hub and not a link from the hub to 
desktops. The latter incurs another round of 
costs to replace isochronous Ethernet hubs 
and NICs with those that support ATM. 

In the end, time is not on isochronou 
Ethernet's side. A TM deployment may be 
slow, but it is happening. To compete, 
isochronous Ethernet devices must quickly 
become standardized, readily available, 
and cost-effective. Isochronous Ethernet 
has a chance at success, but the window is 
small. Multimedia over the network is 
comi ng your way. The question is, how 
wi ll it get to your desktop?• 
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Who Do You Call 

To Get The PC YDll Want­


From the Inside Out? 


• NexGen 90MHz Processor 
• Baby Case 
• 250 Watt Power Supply 
• 256 KB Cache 
• 8 MB RAM 
• 1.4 MB Floppy 
• 540 MB Hard Drive 
• OTC 2278 Controller 
• Diamond Speed Star PRO VL 
• Aztech Voyager Multimedia Kit 
• 14" Monitor 
• 101 Keyboard 
• MS DOS 6.22 
• WFW 3.11 /Mouse 

$2295 

Announcing the new DataStor NXS series, 
the latest choice in advanced personal com-
puling from Data Storage Marketing. At Data 
Storage Marketing youpick and choose the 
PC that's pe1fect for you-from the inside out! 
Now you can order the Datastor NX5-the lat­
est, most affordable equivalent to the Intel 
pentium processors, and winner of aByte 
Magazine 1994 Product of the Year Award. 
If you are looking for RISC-based superscalar 
design, on-chip code and data caches, branch 
prediction, high perfonnance FPU and 64-bit 
bus, ask for the Datastor NX5. The NX5 pro­
vides maximum perfonnance, outstanding 
expandability and low cost. That's Choice! 

The DataStor NXS Series is yet another 
addition to DataStor's nationally recognized 
line of 486 and 586 PCs. DataStor 486 ISA 
and EISA PCs feature the flexibility of leading-
edge VESA and PCI local bus technology.And 
both the DataStor Pentium and NX5 Series' 
of PCs offer workstation class perfonnance 
at PC ptices. 

When you want to look at all the choices 
from the inside out...call Data Storage 
Marketing. Where else will you find options 
like 80, 90 and IOOMHz Pentium and NX5 
PCs? Choose from Datastor's exceptionally 
wide selection of video solutions and periph­
era! products for fifth generation PCs. We've 
got aDataStor tliat's just your style. Intel or 

• Intel 90MHz Processor 
• Baby Case 
• 250 Watt Power Supply 
• 256 KB Cache 
0 8 MB RAM 
• 1.4 MB Floppy 
• 540 MB Hard Drive 
• STB Powergraph 64 PCI 
• Aztech Voyager Multimedia Kit 
0 14" Monitor 
• 101 Keyboard 
• MS DOS 6.22 
• WFW 3.11 /Mouse 

$2695 

NexGen inside. 
Call Data Storage Marketing and 

ask for the PC ofyour choice- the P5 
or the NX5-more affordability from 
the inside out! 

Data Storage 
Marketing, Inc. 
5718 Central Avenue 
Boulder, Colorado 80301-2832 

1-800-543-6090 
Circle 139 on Inquiry Card (RESELLERS: 140). 
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Incredible Expanding Keyboard 

ALAN JOCH 

A house divided may fall, but a 
home row divided may finally 
make the subnotebook a viable 

form factor. That ' s the idea behind the 
split keyboard that IBM introduced on the 
new ThinkPad 70 IC, a cleverly designed, 
4.5-pound portable. 

Once opened, the keyboard on the 70 IC 
(nicknamed the Bullerfly) extends past the 
chassis sides to give you the largest and 
most comfortable keyboard in its class . 
But when you turn on the uni.t, what real­
ly pops out is the impressive I 0.4-inch dis­
play. Our review unit spo1ted a TFT (thin­
film transistor) screen, but the 70 l is also 
available with a dual-scan di splay. Add 
IBM's TrackPoint In pointer, and the re­
sult is today's most ergonomically correct 
subnotebook. 

Crowded House 
An Intel 486DX2/50 processor powered 
our review unit and ran applications in ac­
ceptable but not house-burning speed. (Bat­
tery life was an impressive 6 hours.) A 
486DX4/75 version will also be available. 
The DX2 comes standard with 4 MB of 
memory (20 MB maximum) and a 360-, 
540-, or 720-MB hard drive. The DX4 will 
come standard with 8 MB of memory. 

The 70LC joins a handful of new sub­
notebooks that run high-end 486s and of-

ThinkPad 701C Features 

PHOTOGRAPHY: DENNIS WARNES KY C 1995 

fer larger color displays 
and roomier keyboards. 
The closest competitor to 
the 70 IC ma y be Gate­
way ' s Liberty, which also 
offers a I 0.4-inch display 
(dual-scan color). A com­
parable 486DX2/50 Liber­
ty costs about $950 less 
than the 70 IC. 

However, the Liberty 
doesn' t give you the satis­
fying cha-chunk that you 
get on opening the 701C, 
as its I l.5- by 5.75-inch 
keyboard slides into place. 
A clever mechanism splits 
the 85-key keyboard in 
half with a diagonal cut 
from upper left to lower 
ri ght. When you snap 
down the lid , the right segment inches up 
and then both segments slide in. The closed 
701C measures just 9.7 by 7.9 by 1.7 inch­
es. The solid keyboard mechanism never 
failed to perform. We opened and closed 
the 70 IC countless times during our eval­
uation but can ' t verify IBM 's claim of 
achieving 25,000 fail-free repetitions. 

What does the split keyboard buy you? 
All the primary keys are the same size as 
those of a desktop keyboard. The function 
and arrow keys are about half as big but 
much more generous than the Pez-size but­

tons on previous ThinkPad 
subnotebooks like the 51 OC. 
Our only complaints : There 
is no wrist rest, which is trou­
bling because Apple and oth­
ers have already considered 
wrist stress in their designs ; 
and the heel of the right hand 
comes down on the arrow 
keys when you are typing. 

What a View 
The 701C's remarkable 10.4­
inch screen compares with 
full-size ThinkPads and dis­
plays 26 lines of text in eye­
pleas ing 12-point type. By 
comparison , the 51 OC dis­
play s the same amount of 
copy in I 0-point type. IBM 

says the di splay shortages that have de­
layed orders for some ThinkPads aren't a 
factor for the 701 C, thanks in part to out­
sourcing from Sharp. 

The 70 IC comes with audio and tele­
phony features similar to those of the larg­
er and faster 755C, but because of its slid­
ing keyboard, the 70 IC doesn' t have space 
for a CD-ROM drive. The 70JC's modem 
isn' t upgradable from 14.4 Kbps. With a 
256-color palette, the 70 IC doesn ' t have 
the 755C's more sophisticated graphics 
system (65,536 colors at VGA resolutions). 
Finally, the 701C can ' t capture or output 
broadcast-standard video. 

The 701C does, however, shine among 
portables for pleasantness to use and for 
flat-out coolness. Cha-chunk may soon 
become the sound of status for those who 
live much of their life at 35,000 feet.• 

Alan loch is a BYTE senior editor. You can 
reach him on rhe Inrem er or BIX ar ajoch@ 
bix.com. 

IBM ThlnkPad 701C ••••••••••• .$5149 
486DX2/50, active·matrlx color, 8 MB, 
and a 540·MB drive 
IBM Personal Computer Co. 
Somers, NY 10589 
(800) 772-2227 
(914) 766-1900 
fax: (800) 426-4329 
Circle 1221 on Inquiry Card. 
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Infrared port transfers files at 
115 Kbps. 


Expansion connedor attaches 

the included port replicator. 


Parallel port for external 0 .57­
pound floppy drive. 


14.4-Kbps data/ fax modem. 


Yamaha Codec provides 16-bit 

stereo audio. Built-in 

microphone and speakers. 


Nickel-cadmium battery doesn •t 

require full discharge before 

recharge. 


Hard drive (360, 540. or 720 

MB) removes for security or 

for segmenting work. 


PCMCIA slot for two Type II 

cards or one Type Ill card. 


IBM's new ThinkPad 701C shatters subnotebook constraints with 

a full-size keyboard and screen 



,The information you 

··need is out there. 
, 
, 

But how do you find 
:..it when it counts? 

, Introducing Profound~ the online service that 
quickly pinpoints what you need to know. 

. Truckloads of new articles, reports and statistics emerge 
every day - information that'svital to your job,your 

industry and your investments. But who has time to 
extract the crucial facts? Now Profound's revolutionary 
InfoSortTll system can deliver the precise information you 
want. Just point and click and Profound scans millions of 
documents in seconds. 

' The most comprehensive business database ever. 

Access resources from the world's leading publishers,many 
of which aren't available anywhere else. News from over 
4,000 newspapers,periodicals and news wires from Reuters, 
The Associated Press and others. Over 40,000 research reports 
from publishers like Frost &Sullivan and FIND/SVP. Reports 
from Dun & Bradstreet, Standard & Poor'sand Smith Barney. 
Current stock and commodity prices.All accessible through 
your Windowst-based PC and modem for only $19.95 a month. 
Includes graphics and Adobett Acrobattt software. 

Custom Alert"' automatically informs you about 
exclusive news on your world. 

Pick the topics that really matter to you - aclient'sbusiness, 
the competition,your personal investments. 
Then,every time you open up Profound, a list 
of the latest and most relevant news articles 
and research reports will be waiting for you. 

Let us prove to you how valuable timely 
information can be, free.* 

Call 1-800-688-5583 and request your free software today. 
You'll get your first month'ssubscription at no charge. 
Plus five free hoursof online time. 

rofoun TM 

Business Intelligence Online 

C 199; Profound. Inc 'Windows is a regislcnxl tr:!demark of Microsoft Corpor.ttion. "Mobe :md /.Crobat are lr:ldemarl:s of Mabe S)>tems Incorporated or I~ subsidiaries :indmaybe regislered In cen:tin lurisdictions. 

"Includes fii< f..., houri (a $34.75'':l!ue). Plus Adol:e /.CrobatN """""'customized for Profound. The flrit monthlysubscription lee ol Sl 9.9; •ill bewaht'!L Your fi" free houri must be us<.'d •ithin 30 d3J> ol first logging on to Profound. 
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The Benefits of Recentralization 

Micros oft's Systems Management Server helps bring 

the anarchy of multiple-vendor networks under centralized control 

ETHAN WILANSKY 
Systems Management 
Server stores network

I ntelligently managing networked inventory data in an NT 
computers has become difficult and SQL Server database. Here, 

complex. One complicating factor is 
 a database report 

the plethora of management tools that use highlights the disk 
configuration of a node on 
the network. 

different OSes and front ends. Each man­
agement application is configured sepa­

rately and often uses proprietary data 

collection , remote control, and software To operate SMS, 

distribution. you need NT Server 


Microsoft seeks to resolve these prob­ ($699) and NT SQL 
lems with SMS (Systems Management Server ($999). The 
Server) , a suite of network management CPU, disk, and RAM 
utilities. Using Microsoft's Windows NT requirements depend 
Server and Windows NT SQL Server as its on the number of work­
underlying OS and database, respectively, stations and on how 
SMS provides four major management dispersed- from a sin­
functions: hardware and software inven­ gle segment LAN to 
torying; electronic software distribution; many routed WANs­
shared application management; and re­ the network is. 
mote-control and network monitoring. For our tests, we ran SMS on five Net­ primary site servers, you decide the sched­

SMS is an integrated set of node-leve l Ware log-on servers. Two of these were ule and frequency of inventory collection 
tools that use industry-standard methods located at our Bethesda, Maryland, test for managed sites. Constant updates to the 
for managing the network. It distinguishes site, and the other three were accessed re­ SMS database keep the inventory current, 
itself from the competition by using the motely across a frame-relay link . Of the regardless of whether clients have been 
NT SQL Server database as its founda­ three remote servers, two were connected added or reconfigured. The inventory can 
tion. This means, for example, that when a via 256-KB lines, and one was on a 56- encompass such items as hardware disk 
network manager defines a software up­ KB line. Cl.ients were dispersed throughout type, names of workstation boot files, in­
date procedure that executes only on a the local and remote sites and ran a variety stalled software, and BIOS revision dates. 
client if CPU or disk space is adequate, of OSes, includ.ing Windows 3.1, MS-DOS SMS provides a sophisticated query 
the client's characteristics are determined 5.0 or higher, WFW (Windows for Work­ function that lets you use stored inventory 
by querying the NT SQL Server database. groups) 3. 11 , Mac System 7, and OS/2 information to complete a selective soft­

SMS provides an open environment to 2.1. Last, but not least, we ran SMS on ware upgrade through SMS , to document 
support three of the most popular NOSes two NT servers, one of which functioned the network, or to trigger an alert condition 
(network operating systems), Novell Net­ as the central site server. in· the event log. You can also save de­
Ware 3. lx and 4.x (in bindery emulation fined queries for future use. 
mode only), IBM's LAN Server 3.0 and Building on a Strong Foundation We found the inventory function to be 
3.1, and Microsoft LAN Manager 2.1 and SMS uses a format called MIF (manage­ the most robust and well-designed SMS 
higher. Th is open systems philosophy ment information file), developed by the component. However, the data we col­
extends to data collection and reporting DMTF (Desktop Management Task lected was sometimes incomplete. For ex­
via ODBC (Open Database Connectivity), Force), for coUecting inventory informa­ ample, our database contained no mention 
DMI, and SNMP. Client OSes-such as tion about the hardware on the network. of the SCSI controller on a Tricord ES5000 
Mac System 7, OS/2 2.x, MS-DOS 5.x or It also uses SNMP services for monitoring server running Net Ware 3. 12. The reason 
higher, and the Microsoft Windows fam­ SMS servers from a network management is that SMS uses standard NetWare APis to 
ily-are supported for varying degrees of station, such as Hewlett-Packard's Open­ collect information from NetWare servers, 
systems management (for details, see the View. In addition, £BM's NetView net ­ and those APis report only Net Ware vol­
table "SMS-Supported Operating Sys­ work management software can receive ume (not disk controller) infomrntion, the 
tems") . NT's support of such popular in­ SMS status information if an NT server is OS version , and other server information 
dustry protocols as TCP/IP, IPX, SNA running Microsoft SNA Server. tracked by the NOS. 
(Systems Network Architecture), RAS (Re­ Jn addition, on some stations at the 
mote Access Service), and NetBEUl lets Inventory Management Bethesda, Atlanta, and San Francisco test 
SMS use any of these protocols for data Inventory data collection underlies all sites, the SMS boot-configuration com­
gathering, management, and distribution. SMS 's key operations. At the cen tral or ponent d idn ' t run because other batch 
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procedures executed commands that 
dumped users out of their boot fi les be­
fore the SMS agent TSR cou ld run. After 
we reconfigured the batch routines , the 
agents ran fine. 

Electronic Software Distribution 
and Management 
Maintaining a hardware inventory is hard 
enough; add ESD (electronic software dis­
tribution) and software man­
agement, and you have a 
nightmare. To help with this 
management headac he , 
SMS provides a robust and 
highly configurable set of 
so ft ware distribution and 
tracking tools. 

From a central or primary 
site server (both of which 
can function as a multi site 
hub, although only the for­
mer sits atop the hierarchy), 
you can create a package (a 
type of SMS component) 
that de fin es how an ap­
plication you want to dis­
tribut e w ill be in sta ll ed , 
executed, or tracked for in­
ventory. 

For confi gurin g pack­
ages. SMS uses PDFs 
(package definiti on files), 

Digital Equipment was shipping beta ver­
sions of a Unix client for SMS . Also, be­
cause Mac System 7 doesn ' t support run­
ning applications from the network, you 
can't share server-based applications. 

Shared application management, a main 
function of SMS, can be used to distri bute 
software to any server in the SMS envi­
ronment. When setti ng up shared applica­
tions on a server, it's important to make 

SMS-SUPPORTED OPERATING SYSTEMS 

MS-DDS 5.X WINDOWS WINDOWS WINDOWS MAC OS/2 

OR HIGHER 3.1 FOR WORKCROUPS NT SYSTEM 7 2.X 


Client services 
Inventory management • • • • • •
Remote control • • • 0 0 
Network monitoring' 
Client diagnostic utility 
Shared applications 0• • • • •' Software distribution .•. • • • • • 
Server types' 
Central site 0 •• 
Primary site •• 0 
Distribution 0 •Log-on 0 •
Helper 0 0 0 0• 
Note: Table information doesn't include NOSes; • =yes; = no. 
' Limited monitoring is possible on any client with a supported protocol, but only Windows NT and 

Windows for Workgroups support full , agent-based monitoring. 
' Although you can run shared applications from a server. SMS cannot handle client configuration 

and icon setup on the Presentation Manager desktop. 
' Distribution and log-on servers can also run Novell NetWare 3.x and 4.x. Microsoft LAN 

Manager. and IBM"s LAN Server. 
' Only Windows NT Server can act as a central or primary site server. 

(Graphical Dev ice interface) . Network 
monitoring lets you set network alert trig­
gers for executing any program or task. 
For remote-control and diagnostic support, 
SMS can access cli ents runnin g DOS, 
Windows, and WFW. Surprisi ngly. SMS 
does not support NT or Macintosh clients 
fo r di agnostic or help desk functions. 

The host and viewing station must have 
the same protocols bound to the NlC (net­

work inte rface ca rd ) fo r 
these remote faci liti es to 
function. The admi nistrator 
monito rs th e DOS . Win­
dows, or WFW client via a 
LAN or RAS connecti on. 

Network monitoring also 
requires either a promiscu­
ous-mode NIC at the moni­
toring site (i .e., a NlC that 
rece ives a ll frames on the 
network) or a connection to 
a remote network monitor­
ing agent running a promis­
cuous-mode NIC. A wide 
variety of LAN and WAN 
protocols running RAS are 
supported for SMS network 
monitoring. 

SMS remote co ntrol 
doesn't work with OS/2. 
NT , and Mac c li e nt s. al ­
th ough NT support is ex ­

which consist of scripts fo r 
setting up Micro oft OSes, (e.g., MS-DOS, 
Windows, and NT) and Microsoft appli­
cations, such as Excel 5 and Word 6. Also 
included is a run-time version of Microsoft 
Test for runnin g precompil ed sc ripts. 
(Compiling your own scri pts requires the 
retail version of Microsoft Test, which is 
no t included with SMS.) 

Each package provides the infom1ation 
necessary for running a task. Its own de­
li very , however, is handled through ajob, 
which is analogous to addressing and car­
rying a letter to a mailbox for delivery. 

Overall , the package component is slick, 
but its run-time version of Microsoft Test 
for script compiling leave omething to be 
desired. We found using a third -party 
scri pting language like WinApps Installer 
was the quickest and easiest alternative. 

For software installation 10 execute, the 
client must have available a PCM (package 
command manager). Microsoft provides 
PCMs fo r computers running MS-DOS 
5.0 or higher, Windows 3.x, WFW. NT, 
and Mac System 7. Currently, there are 
no PCMs for OS/2 or Unix systems. How­
ever, you can run the Windows PCM from 
an OS/2 Windows shell . At this writing, 

:1.22 BYTE MAY t 9 \15 

pected by year ' s end. and 
the applications easily accessible 10 u. ers. Microsoft is considering addin g nati ve 
For Windows 3.x and NT clients, you can OS/2 and Mac support . 
use SMS's PGC (Program Group Control) 
utility to make application icons appear A Complex Route to Simplification 
on each client workstation. SMS is not for administrators who want 

Unfortunately, DOS, Windows 3.x, and a si mple solution to network management. 
NT are the only platforms that can take full It ' s a complex product that demands care­
advantage of PGC's automation features. If ful planning before you can implement it. 
yo u use a third-party Thal said , Microsoft has 
Windows shell or OS/2, Systems Management created a powerful suite of 

Server•••.•. $649 per server k 1you must also use a third­ ($39.95 per client; prices networ ' management too s. 
party icon management are estimated retai l) When taken individually , 
utility to centrally man­ Microsoft Corp. SMS's management compo-

Redmond, WA age each desktop. (800) 426.9400 nents are above average. Its 
(206) 882-8080 distribution mechanisms and 

Remote-Access Utilities fax: (206) 936-7329 client support are superior to 
and Network Monitoring Clrcle 976 on Inquiry Card. those of any product on the 
For real-time user sup- ---------~ market , but they aren' t what 
port, SMS offers three function : a diag- dis tinguishes SMS from its competitors. 
nostic utility for viewing c lient configu- SMS really shines as a total network man­
rations, network monitoring for collecti ng agement platform. Its multiprotocol and 
raw data frames or packets whi le trou- multi -NOS support are unmatched. • 
bleshooting network problems. and remote 
control (also called help desk). The diag­ Erhan Wilansky is a Maryland-based 11e1­
nostic utili ty lets you , for example. view work i111egra1io11 co11.wlw111 and i11s1m c10r 
the device drivers loaded on a DOS work­ for Microsoft and NerWare nerworking prod-
station. On a Windows station , it lets you 11c1s. He can be reached 011 The /nTemeT al 
see the local heap space used for the GDI ewila11 @clark.11er or on RIX c/o "edirors. " 

http:third�($39.95


--------- -- --- - -- - ---

''IBM only makes servers 


for huge companies with 


unlimited budgets." 


(Hello, how does starting at $3,000 sound?) 

T he days when only FORTUNE 500® companies could afford IBM are 

most definitely over. Because now, for about the price of other brands, any 

business can choose the IBM PC Server 300 and enjoy what IBM customers 

have come to expect. 

Namely, seivers that are easy to upgrnde and work perfectly with other 

computers and peripherals you might already have. Precision IBM reliability. 

And HelpWare~ a comprehensive service and support package that includes 

telephone help 24 hours a day, 7 days a week. 

What's more, if making your life easier is high on your list of options, 

you can choose an option of ours-NetFinity™ 2.01 software-which makes 

managing your network a lot simpler. 

For details on how to get the most out of your PC budget by getting the 

most PC Serve1; see the IBM Authorized Business Partner near you. Or, for 

product info by fax, call 1800 IBM-4FAX and key in ID# 3078 or 3079. 

IBM PC Server 300: 

486 DX2166MHz; 728MB hard 
drive; BMB parity memory 

expandable to 128MB; 9 Bays; 

8 Open Slots; 30-day money-back 

guarant.ee; 3-year, next-day, on-site 

warranty; ETSAIPCJ architecture. 

There is a difference™ ------ - - --­--- -·--· 
PC Direct prices and olferings are subject to change or withdrawal MB means million bytes. Copies of tBMs Statement of Limited Warranty available by call Ing 1800 772·2227. Dealer 

prices may vary. IBM and HelpWare are registered trademarks and NetFinity and Tllere is aditference are trademarks of International Business Machines Corporatlon. @1995 IBM Corporation. 

Circle 291 on Inquiry Card. 
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ow 
the hardest part

of getting 
your network 

to share modems· 
• • 

~ 

1s ope1111ng 

Got a network? Got a modem? Grea1! Now 
get CrossConnect~ - the easiest. most cost-effective way yet lo 
get more out of your modem. your network. and your phone lines. 

Designed for Novell and NetBIOS networks operating in DOS 
or Windows environments. CrossConnect is the software solution 
lhat lets you share up to 20 modems per LAN for dial-out/dial-in 
communications. 

Since you can install CrossConnect on any network node. it 
saves you lhe expense of having a dedicaled modem server or 
installing separate modems and phone lines for every computer. 
Because it operates in lhe background, users can conlinue working 
while inbound and outbound communicalions take place. And 
CrossConnect lets authorized users dial in remotely and take 
control of an office PC to run programs. ed it files. print documents. 
download data or access the network. 

CrossConnecl also comes with simplified instruclions and 
slreamlined installation procedures so you can start sharing 
modems in about a half-hour. 
And you can always count on 
the most qualified technical 
support in the industry from Smith Micro - the leader in tele­
communication software. 

So call 1___,'4-SMSI today to find out how you can link up 
wilh CrossConnect. 

Ifs lhe easy. out-of-the-box solulion for nelwork modem 
communicalions. 

Authorized Distribulors: TechData. Micro Cenlral and Ingram Micro 

CrossConnect Is o roglstered lrademerk of Smith Micro Soltwnro. Inc . All otner tradamorks and regiotoroo trademarks belong to thefr respectlvo companies. 01994 Smith Micro SoltwDro, Inc. 
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Small-Scale Telephony 

Six 111ultifunction telephony boards 

111anage fax, voice, 111odem, and sound 

TOM YAGER 

A ffordab le computer telephony 
products are a boon to small 
businesses and work-at-home 

professionals. The low prices come from 
increasingly inexpensive DSPs (digital sig­
nal processors). These chips can single­
handedly juggle voice messages, faxes , 
data communications, digital audio, and 
more. Equipped with one of these pro­
gram mable chips, an expansion card can 
act as a combined data/fax modem, mul­
timedia sound card, and telephony board 
for under $400. Besides giving your en­
terpri se a big-busine. s fee l, these multi­
function cards conserve scarce expansion 
slots and reduce configuration hass les. 

DSP programmability also provides an 
easy route to correc t bugs and enhance 
functions (upgrade modem speed- to a 
limit-or acid caller ID capabi lity ). Five 
of the six cards reviewed use programma­
ble DSPs. As you' ll see however, effective 
telephony doesn't require a DSP, nor does 
a DSP ensure effecti ve telephony. In all 
cases, the software makes the differe nce. 

The cards in this rev iew are based on 
the IS A bus and . upport 14.4-Kbps 
(V.32bis) or fas ter modem traffic, 14.4­
Kbps fax transfers and digital audio at 
sampling rate-<i of 44. 1 kHz in 16-bit stereo. 
All six cards can record and play audio 
through the phone line, an external speaker 
and microphone, or a loca ll y connected 
telephone handset. Windows audio soft­
ware is stanclarcl , and each card has at least 
one CD-ROM controller. A joystick/ MIDI 
port is common but not uni versal. 

Three of the ca rds use a version of 
rBM's Mwave chip and DSP OS ; two use 
AT&T' s 32xx Roadrunner DSP with its 
VCOS (visual caching OS). Also tested 
was a non-DSP card from Boca Research 
that manages to squeeze enough ci rcuitry 
onto a full-size card to provide voice, fax , 
modem, and sound functions. We didn ' t 
look at WindSurfer, IBM 's own Mwave 
card, because a new version replaced it af­
ter this review was completed. Non-DSP 
cards from Creati ve Labs and Diamond 
Multimedia weren't ready to review. 

The test platform was a 66-MHz Bo s 
486DX2 with 28 MB of RAM and a net-

PHOTOGRAPHY: ED JUDICE : 1095 

work card. Al l products 
come with Window s­
based telephony appli­
cations. Keep in mind 
that if youdon ' t find the 
telephony fun c­
tions yo u want Multlfunctiontelephonycards 

with these cards, can give your small business 

yo u can get them or home office a big·league 
sound. The bundledwith a li ttle pro­
sortware makes the 

gramming. All the 
difference.

reviewed Mwave 
ca rds, for exam­
ple, work with Visual 
Voice forMwave (Sty­
lus Innovation, Cam­
bridge, MA, (6 17) 621-9545). (See Code 
Talk, November 1994 BYTE, page44.) 

Spectrum Signal Processing's OfficeF/X 
Like other Mwave cards, the OfficeF/X 
is a sma ll hal f- length card with many 
Mwave-based software fea tures. It sup­
ports V.1 7 ( 14.4 Kbps) faxing, V.32bi s 
data u·ansmission (wi th claimed upgrad­
ability to V .34 ), 16-bit stereo sound sam­
pling at up to 44.1 kHz, wave-table sound 
synthesis, MIDI capabil ity, Sound Blaster 
compat ibility, and telephony feature . 

OfficeF/X i. the fi rst card to use the lat­
est Mwave DSP, the MDSP2780, which 
brings more processing power and on-chip 
Sound Blaster hm·dware compatibility. The 
card has connections for audio line inputs 
and outputs (through stereo X-inch phone 
jacks), a microphone input, and a joy­
stick/MIDI port. The line output drives 
headphones directly (an Mwave mixer ap­
plet is included). One telephone jack con­
nects both phone line and handset wi th the 
RJ-12 pigtail splitter that Spectrum sup­
plies. 

With no DIP witches or jumpers, setup 
should have been si mple using the card's 
graphical DOS in tall ati on program. In 
most cases, you just select ·'automatic set­
up and test" and wait a few seconds. We 
weren' t so lucky. OfficeF/X s installation 
refused to accept the COM2 setting, even 
though it was unused by other hardware. It 
fi nall y worked with COM3. 

OfficeF/X comes with Delrina's Win­
Fax Lite and WinComm Lite, MKS Inter­
net Anywhere for E-mail, and Spectrum's 

own SwitchBoard, a 
.__..,,;;;;;;;;;;;;;;;;;;;;;;;;i;;;i digital answeri ng 

machine. 
SwitchBoard's unified inbox lists fax, 

voice. and E-mai l messages. SwitchBoard 
handles voice messages itself and com­
municates with Win Fax Lite and Internet 
Anywhere to meld their receive logs into 
one. OfficeF/X ' Mwave software man­
ages audio, fax/modem, and wave-table 
synthesis pretty well, though we did find 
the digital audio quality somewhat want­
ing. When we li stened to messages and 
calls through headphones, the card emitted 
a constant pink noise/whine that made lis­
tening unpleasant. Muting the inputs in 
the mi xer applet didn ' t help. 

The Mwave di scriminator routine de­
termines where each incoming call should 
go: voice, fax, or data. You can also set 
up brute-force discrimination, letting the 
caller indicate the call type with DTMF 
Touch-Tones, or depend on caller ID and 
phone-n umber in formation you enter into 
OfficeF/X 's contact li st. 

WinFax Lite and WinComm Lite are 
arbitrarily c1ippled. SwitchBoard supports 
multiple incoming mailboxes, but beyond 
that, its features are only equal to a $99 
answering machine. It has no message for­
warding or beeper notification, no voice­
menu programmabi lity, and no fax for­
wardin g or fax-on-demand. In short, 
OfficeF/X is just about what you'd get if 
you combined an average fax machine, 
modem, and answering machine. 

When running Windows, Mwave acts 
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as an acceptable wave-table synthesizer. 
It can handle simultaneous fax and MIDI, 
audio and modem, or almost any combi­
nation that doesn' t overtax the DSP' s ca­
pacity . If you overdo it, a window pops 
up complaining about " not enough MIPS." 
(All these cards support simultaneous func­
tions to a reasonable degree.) 

Best Data's ACE 5000 
Best Data' s ACE 5000, one of the fi rst 
Mwave-based ca rds, uses the original 
Mwave chip, now called the MDSP I 01 2 
by IBM. Although the Mwave cards share 
capabili ties and are similar, each has a di f­
fe rent layout, components, and connec­
tors. The ACE half-length card has clear 
advantages and disadvantages when com­
pared with the other Mwave cards. Un­
fortunately, the balance tips to the negative. 

On the ACE card, all ports are easily 
accessible and well labeled, with two RJ­
1 I jacks, microphone input, and line in­
put and output. This card supports only a 
single CD-ROM drive type-Panasonic. A 
MIDI connector kit is optional. Installa­
tion isn' t nearly as straightforward as with 
OfficeF/ X, because the ACE card has both 
jumpers and DIP switches. Worse, Best 
Data' s hardware sniffer utility works well 
only if you get the senings right the first 
time. After using it once, if you try diffe r­
ent port and IRQ (i nterrupt request) com­
binations, you must firs t pull the board 
and manually remove all references to the 

previous ACE installation from your SYS­
TEM.lNI fi le. 

The ACE card comes with QuickLink 
Message Center, from Smith Micro Soft­
ware. This somewhat uneven program pro­
vides central control with a unified inbox 
(actually, 10 inboxes organized as mai l­
boxes) for incoming voice messages and 
faxes . QuickLink' s impressive list of busi­
ness fea tures (i.e., operator pagi ng, call 
transfer , fax-on-demand , remote fax re­
trieval, and pager notification) seemingly 
puts it at the top of the Mwave list, but 
some of the features are fl awed. 

ln an office running on a Centrex or sim­
ilar small-business phone system with ex­
tensions, Qu ickLink will transfer incoming 
calls to an extension identified by the mail­
box. No problems here. It will also page an 
operator by beeping the system' s speaker 
or by playing a WA V file. 

Fax-on-demand should also be a wel­
come fea ture, and we were pleased with 
QuickLink's abi lity to automatically gen­
erate a faxab le list of avai lable documents. 
However, you can' t view faxes as you add 
them to the list, nor is there callback capa­
bili ty. Callers must request fax-on-demand 
from the fax machine itself. And QuickLink 
doesn' t offer callers any opportunity to ver­
ify document choices or delete selections. 

Pager notifi cation works, but it rings 
your pager even if the caller hangs up im­
mediately. Configuration detai ls are buried 
in deep trees of dialog boxes, which forces 

you to hunt for some common switches 
and parameters. The greetings and voice 
prompts supplied are useless demonstra­
tions, requiring you to rerecord every mes­
sage in your own voice. QuickLink also 
turned up the onl y application errors en­
countered during this review. While the 
errors weren' t fatal-clicking the "ignore" 
button dismissed them-they did hang the 
application, and they were consistently re­
peatable after two reinstallations. 

Taking advantage of DSP programma­
bility, Best Data offers several upgrade 
options. You can upgrade the V .32bis data 
modem software to V .34, but it remains 
to be seen whether or not the MDSP l 01 2 
chip can handle 28.8-Kbps transmission 
with full four-times compress ion. Other 
software options are caller 10, full-duplex 
speakerphone, network fax , Q-Sound (sim­
ulated 3-D), and a three-way call discrim­
ination (voice, fax , and data). 

While QuickLink's list of business-ori­
ented fea tures stands out, the implemen­
tation simply doesn' t measure up to our 
expectations for actual use. Overall , we 
rate the ACE 5000 behind OfficeF/X. The 
ACE card works with Visual Voice, if you 
have a custom application in mind. Or you 
can wait for the MDSP2780-hased ACE 
6000 with its upgraded software. 

Objix Multimedia's Media Manager 
Objix Mul tim edia' s Media Manager is an 
Mwave card. Like the ACE 5000, this half-

MULTIFUNCTION TELEPHONY CARD FEATURES 

AMI MEOIA-TEL 

$.399 
AT&T 3207 

V.32terbo 
0

•• 

"All cards provide 16·bit 44MHz stereo sound with Sound Blaster capability. 

$299 
IBM 
Mwave 1012 

0 
Optional 
Panasonic 

0 

Option 
Option 
Two-way

• 
•
Message and fax 
limited 

Fixed function 

•
0

•
Hardware optional 
Sony, Mitsumi, 
Panasonic, IDE 
0 

Half-duplex 
Two-way 

Message and fax 

•
Message and fax

• 

Price 
OSP 

14.4-Kbps fax and data modem 
Upgradable to V.34 
Windows Sound Syste~ompatible 
Wave-table MIDI" 
CO-ROM connections 

Microphone 

Telephony Software Features 
Unified inbox 
Multiple mailboxes 
c ·allerlO 

Full-duplex speakerphone 
Call auto-detect 
Message forwarding 

Pager notification 
Remote message retrieval 
Fax-on-demand 

Three-way 
Voice to other mailboxes only; 
forwards faxes 
0

•
0 
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$379 
IBM Mwave 

1012

••
0

• 
Sony 

• 

Option ($20) 

Half-duplex 

Two-way 

0 

0

• 

••• 
Panasonic, So~y 

0 

•••• 

• 

,-, ~ I 

length card uses IBM's MDSP1012 Mwave 
chip, and its features and DSP software ca­
pabilities are si mil ar. A joystick/MIDI 
connector is standard (through an adjacent 
slot opening). and the audio connections 
(microphone, line in and out) run through 
a pigtai l. There is a bundled microphone, 
and the card has a canner port and soft­
ware that supports scan to fax, giving you 
real fax-machine capability. 

Automatic configuration by a Windows 
program makes in stall ation strnightfor­
ward. The card supports only one type of 
CD-ROM drive-Sony. 

Media Manager comes with the most 
limited softwa re of the six ca rds. The 
PhoneManager progra m handles voice 
calls, providing one mailbox, your choice 
of three greetings, and only the most basic 
telephone-plus-answering-machine func­
tionality. Similarly, the Fax Desktop pro­
gram offers Little beyond the minimum re­
quired features of a fax machine. 

The s tandard Mwave discriminator 
routes ca ll s to PhoneManager and Fax 
Desktop, but there i no central manager to 
get voice and fax services running auto­
matically. Fax Desktop also requires you to 
log in with a name and password, making 
it difficult to set your machine to restart 
itself after a power loss . The user inter­
faces are clunky, with separate voice and 
fax inboxes and poorly drawn icons. 

The bundled microphone is a nice touch, 
but the card ' s line output wasn' t strong 

MEDIAMACIC TELEMETRY·32 
$299 
AT&T 3210 

V.32terbq 
0

•• • ~-.
Sony, Mltsumi, 

Panasonic;; iOE

• 

•• 
Three-way 

Voice to other mailboxes only; 

forwards faxes 

• 
0 

enough to drive our head­
phones at an acceptable 
vo lume. In it s present 
state, fax and voice sup­
port are so ba ic as to put 
the Media Manager in last 
place among its Mwave 
counterparts. The manu­
al that came with the Me­
di a Manage r ca rd was 
stamped " preliminary ," 
leaving hope that the soft­
ware will move forward. 

MediaMagic's 
Telemetry-32 
This three-quarter-length multifunction 
DSP card was the first one to use AT&T's 
Roadrunner 32 10 chip. The card's hard­
ware features are impressive: fou r CD­
ROM interface , stereo microphone input, 
audio jacks, dual RJ -1 1 telephone jacks, 
a game port, and a stereo microphone. 

While the Telemetry-32 basic software 
capabilities are si milar to the Mwave cards, 
that ' s where the similarity ends. For once, 
installation was truly automatic. The soft­
ware includes Voyetra ' s Multimedia Sound 
Software for Windows, and voice and fax ac­
tion are handled impressively by Syncro 
Development 's Multimedia Connect with 
three-way call di crimination. 

Multimedia Connect is hampered by a 
too-sparse manual, and the answering-ma­
chine software suffers from the common 

Multimedia Connect's main 

Interface mimics a speakerphone. 

The Enter key lifts the receiver off 

the hook, and you can dial with 

your keypad. The mini inbox view 

shows newly anived voice and fax 

messages. The program comes with 

the MedlaMaglc and AMI packages. 

fl aw of recording after an 
immediate hang-up. How­
ever, Multimedia Connect 
makes th e Telemetry-32 
tel ephony bundle profes­
sional and complete enough 
to put to business use im­
mediately. 

Surprising ly, Multimedia Connect's 
greetings and prompt are delivered by a 
clear, professional voice. The layout of the 
voice menus, mailbox access, and remote 
admini stration is clean and sensible. Mul­
timedia Connect is clearly panerned after 
high-end voice-mail systems. 

Its features go way beyond a unified in­
box for fax and voice messages. The stan­
dard voice menu invite fax enders to at­
tach voice messages, which then appear 
as icons in the fax viewer toolbar. You 
double-click on the icon to hear the mes­
sage. Multimedia Connect also forwards 
faxes and messages to other mailboxes, 
and it will even forward faxes to another 
fax machine (with automatic retries and 
the ability to reprogram the fo rwarding 
number remotely) . The program doesn't 
forward voice messages to other locations 
or noti fy pagers. 

The styl i h Multimedia Connect inter­
face (see the sc reen) is compact 

enough to let you run other programs 
on a 1024- by 768-pixel screen. Also, 

the program can play WAV files to callers 
on hold . This big- ystem fea ture lets you 
annoy callers with marketing messages 
and music, but it keeps callers from won­
dering if they've been disconnected. The 
interface doesn' t make it c lear enough, 
however, that a caller is on hold. 

Unfortunately , Multimedia Connect' s 
Touch-Tone duration is too brief for most 
voice-mai l systems to recognize, and the 
speakerphone inu·oduces a jarring delay 
bet\veen your speech (into the microphone) 
and its playback in your headphones. Also, 
the board itself i a little noi y, playing a 
constant, al most tune- like, sequence of 
random ton es through the headphones 
when the line is quiet. 

The Multimedia Connect interface has a 
" terminal" button that enables the modem 
emulator and Iaunche any external ter­
minal program you choose. The package 
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also includes AT&T's stand-alone data 
and fax modem emulators, so you can run 
third-party communications software. 

The Telemetry-32 was up and running 
faster, and presenting a more professional 
interface to the caller, than the other cards 
tested. It has no pager noti fication or re­
mote fax retrieval, but overall , we give the 
Telemetry-32 high marks and recommend 
it fo r any small bus iness that wants to 
sound big. 

American Megatrends' Media-TEL 
American Megatrends (AMI ) supplied its 
new Media-TEL card with prerelease in­
stall ation ·oftware. With the same hard­
ware and software feature , thi s card is 
virtually indistingui shab le from Media­
Magic's Telemetry-32. ( The cards aren ' t 
identical at the component level, though 
the Media-TEL uses two MediaMagic 
chips.) Both run AT&T Roadrunner chips 
at 55 MH z (AMI uses the 3207 version 
with no serial interface), both support four 
different flavors of CD-ROM drive, and 
both run Syncro Development ' s Multi­
media Connect voice/fax manager. Only 
the Media-TEL provides a game/MIDI in­
terface. 

Whi le the Telemetry-32's installation 
was smooth , the Med ia-TEL' s was n' t. 
AMI told us its fina l installation rout ine 
wi ll be good because it rel ies on the same 
hardware sniffing routi nes used in it 
AM IDIAG utility. The company includes 
an odd assortment of AT & T DSP demon­
stration programs, the most impressive of 
which made short work of JPEG image 
decoding. Reserving judgment on AM1's 
unfini shed installation routine, we expect 
to li ke the Media-TEL a much as the 
Telemetry-32, for the same reasons. 

Boca Research's SoundExpression 14.4VSp 
The SoundExpression 14.4VSp ( Boca 
calls it the SE 1440) blazes its own trail. 
Rather than us ing one DSP to handle 
everything. the SE1440 employs discrete 
components, which ex plain why it ' s a 
full-length card. lo speci fi cations, it does 
nearly everything the DSP-based cards re­
viewed here will do. What you don't get is 
software upgradability. 

You can connect four kinds of CD ­
ROM drives with internal audio cable sup­
port for each. Line in and out as well a 
microphone and joystick/M IDI jacks are 
standard. With only one RJ-11 jack on the 
card, Boca supplies an odd-looking spl it­
ter that lets you connect a handset as well. 

Boca did a first-cla s job packaging the 
SEl440. A preinstallataion COM-port snif­
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fer tells you how to set jumpers for the fax 
modem' I/O port and IRQ. All audio and 
CD-ROM parameters are then ser in the 
well-designed installation program, which 
makes configuration effort less. Boca 
doesn' t incl ude the Sound System soft ­
ware, instead bundling MidiSoft ' s _Sound 
Impression tools. 

The real story behind the SEl440 is the 
Fax Works software from SofNet. It makes 
the SE 1440 the most powerful and capable 
telephony card in this review. Fax Works' 
ba e of operations, the Communicati on 
Center, lets you see how many voice and 
fax messages you have at a glance. Its uni­
fied inbox has a twist: Tab headers let you 
browse among fax and voice, new and old, 
and incoming and outgoing messages with 
ease. With each of FaxWorks ' multiple 
voice/fax mailboxes , you can set a per­
mai lbox disk-space limit. Your mailbox 
can a lso have its own private fax-on-de­
mand list, and Fax Works ' forwarding op­
tions are impressive. 

When you' re traveling, Fax Works can 
notify you about new faxes and voice mes­
sages by digital pager or by faxing a status 
update. IJ1 both cases, Fax Works gives you 
the number of new and old fax and voice 
messages, and the total number of new fax 
pages. With pager notification, Fax Works 
ingeniously turns this data into Touch­
Tones. The counts appear in your pager's 
display a a suffix following any mai lbox­
specific lD code you supply. When you 
call in for your messages, you can also get 
your faxes selectively. And Fax Works sat­
isfies our fax -back standards by lett ing 
you call from any phone and specify a call­
back fax-machine number. 

The versati le Fax Work. gives you three 
ways to deli ver fax-on-demand: I 0 global 
demand documents, 
I 0 additional docu­

lions, but the document-retrieval area re­
quires the call er to know the four-d igit 
document code and its four-digit password. 
As wi th fax retrieval , fax-on-demand sup­
ports both immediate and delayed trans­
mission. 

While not quite the equal of the voice 
prompts included with the Multimedia 
Connect software shared by the Media­
Magic and AM I cards , FaxWorks ' stan­
dard voice prompts and greetings are clean 
and professional. Tt has many nifty fea­
tures. With a lightning-fast viewer, anno­
tation, and automatic cover pages, the fax 
component is not crippled at all. The ter­
minal emulator includes a host mode for 
quickie fi le transfers. if you get lost, you 
can turn on Fax Works ' "cue card" facili ty, 
which pops up a helpful hints window for 
the control you' re pointing at. 

The SEl440 card does have a quirk or 
two, inc luding too-loud Touch-Tones 
while dialing and an ear-jamming pop that 
precedes local playback of greetings and 
prompts. Overall , however, we give the 
SEl 440 top marks for the quality of Fax­
Work . 

As hardware, all the rev iewed mul ti­
function cards are capable enough for tele­
phony ; it ' s the bundled softw are that 
makes the difference. For now, the Boca 
SEl 440 and the AT&T cards from Me­
diaMagic and AM I provide the best busi­
ness telephony software. • 

Tom Yager is a freelance writer and analyst 
li ving in north Texas. He is the author of 
The Multimedia Producti on Handbook for 
the PC, Macintosh, and Amiga (Academic 
Press, 1993). You can reach him 011 the /11 ­
temet at tyager@maxx.lonestar.org or 011 
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Increase your 
capacity to 
communicate. 
Conract o ur Sales depart­
menL at 1-800-627-8700, 
fax us , o r send in your 
magazine reply ca rd 
today, and we' ll explain 
how we can help you 
communicate effective ly! 

- TEXAS 

l l lMICRO 

The Va lue Leader S ince 1983 

1-800-627-8700 
Fax:713-541-8226 lnt:713·541-8200 

Rack up the 
capacity you 
need in the 
configuration 
you want. 
Your computer te lephony 
applicatio ns environmenr 
is a dema nding one. You 
need lo ts of slots for your 
various communications 
cards, and the power to 

drive them all. Look no 
fu1ther. Texas hero ha 
the right chassis for you , 
and in a rugged rack­
mou nt for m factor! 

A cool way 
to drive up to 
20 cards. 
Our Model 3220 is a high 
pe rfo rmance, ruggedized 
chassis that 
conta ins five 
42CFM fa ns for 
optimum cooling of the 
entire card cage and 
pe riphe ral bay . Its twenty 
full- length, 16-b it ISA 
expansion slot · are 
based on a pass ive 
backplane that's ready 
to be configured. 

Lower cost of 
ownership with 
industry standard 
architecture. 
Our industry standard 
arch itecture means you 
can choose from the 
widest va riety of add-ins 
and peripherals, including 
our own Pentium'", DX4 , 
and DX2 CPU cards. And, 
\Vith a capaci ty that 
marches up to three 
tanda rd office PCs, the 

Model 3220 is the more 
cost effective solution! 

0 1994, Toxaa Micro, Inc. Pen1ium Is a tradcmaf'I( ol lnlel Corpora1Jon. 
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Data Express, a family of durable 

hard disk or DAT (Digi tal
•Audio Tape) device, adding 

up to 36GB plus tlie many 

benefits of storage removability to yo ur PC or 

workstation. Data falJres.5 is av;tilable internally; 

mou nting in to your computer system drive bay, or 

e.xtemal ly; housed in steel enclosures and equipped 

1vitli a fan and power supply. Data Express boasts 

an industry leading 25,000 insertions for long 

lasti ng rcmovability. Constructed of steel and 

equipped witl1 superior ventilation , Data Express 

provides tl1e peripheral cooling needed whe n using 

large capacity devices. 

Data Silo: Durable External Housing 
Kin gs ton's Data Silo 

is a familyof stand 

alone external storage 

enclosures for half-height 

- or full-height 5.25" or 

3.5" SCSI peripherals. Data Silo is 

available in versions to house one, two, four, or 

~ 
·~ ~~ 
~~ 

nine SCSIdevices simultaneouslyproviding the 

utmost nexibi li ty for storage expansion, disk array 

environments, and peripheral integration. Each 

Data Silo i equipped witl1 its own power supply 

and fan and constrncted of 100%steel, making 

Data Silo the most du rable external storage 

enclosure avai lable today. 

Storage Versatility 
Kingston 's Data Silo four and 

nine bay units provide ideal 

drive stacking features for 

use in disk arrayenviron­

ments. Data Silo also houses Kingston 's Data 

Express products, which provide all tlie benefits of 

storage removabil ity including data securi ty and 

portabi I ity. 

Industry-Leading, Five-Year Wananty 

Erery Data Express and Data Silo 


comes equipped with a 

comprehensive five year 

warranty and free techn ical 

support. Designed specifica lly 

fo r PC and workstation users, Data Express and 


Data Silo pro\~dc unsurpassed storage nexibility 


mid quality. 


Every Product l 00% Tested 

Kingston guarmitees the highest 


@> qualityavailable by testing 

every product prior to 

shipping. 
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Information At Your Fingertips 
To get the facts on Data 

Express and Data Si lo, call 

our convenient RAMFax 

fax on-demand service 

(800)435·0056 to ll -free and request 

document number 83 10. For immediate 

assistance, contact Kingston 's Storage Products 

group at: 

( 800 ) 435 - 0670 

T HE I NS I DE NAME I N UPGRADES 

Ki11guu11 Terh110/ogy Corpqra1io11 

17600 Nmhope Stnw, Fo1111t<Ji11 \M/cy, CA 92708 


(714) 438- 1850 • /'ax (714) 438- 1847 
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Apple's Improved MessagePad 

Bug fixes 7 more memory 7 and third-party peripherals and 

software have improved MessagePad usability 

TOM THOMPSON 

A pple's new MessagePad 120 
strengthens the company's role 
in verti ca l applicat ions. Al­

though it still doesn't read handwriting the 
way we'd like it to, it offers more memory, 
better ROMs, and growing third-party sup­
port in the form of PC Card periphera ls. 

With a cursory glance at the Message­
Pad 120's hardware spec ifications, you 
might think it's the ori gi nal with a nip­
top cover for the LCD. lt sti ll uses a cus­
tom system ASIC to manage hard ware 
subsystems, the same 20-MHz ARM6 I 0 
RISC processor, and a Type 2 PC Card 
slot. But its 4-MB ROM features Newton 
OS 1.3-with bug fixes. improved hand­
writing recognition, and a larger dic tio­
nary (13 ,000 words instead of I0,000). 

The MessagePad 120 comes in 1- and 2­
M B memory configura tions, whereas the 
MessagePad 100 had just 640 KB . This 
gives you up to 1.4 MB of RAM for ap­
plications and information (2-MB system) 
versus 220 KB in the original. The Mes­
sagePad 120' s low-power reflective LCD 
is slightly smaller than the original's (320­
by 240-pixel resolution versus 336- by 
240-pixel resolution, respectively). 

The MessagePad I 20 is ta ller and longer 
but less wide than the origina l, so it fits 
into more jacket pockets. A larger battery 
cavity holds four AA batteries instead of 
fo ur AAA ballcries. That boosts the PC 
Card slot power rat ing from I I 0 to 325 
milliamperes, enough to support modem 
cards for wireless communications. 

Now for the price: The MessagePad 
I 00, sans peripherals, cost $699. For the 
same price, you can get a MessagePad J20 
wi th 2 MB of RAM and an external mo­
dem (2400-bps data and 9600-bps fax), 
which is the unit we tested here. 

MessagePad did a good job at 
recogn izing my handwriting 
(a mix of cursive and printed 
text) , it was hard to discern 
any improvement in that area. 
However, the MessagePad 
handwriting recognition en­
gine now supports deferred 
recognition. Thi s lets you 
rapid ly jot down notes as 
"ink" or bit maps and capture 
them later as text-a big win 
for those using the Mes­
sagePad 120 as an electronic 
notepad. 

The New ton OS has 
gained stability: During test­
ing, we saw only one system 
error, and we never had to 
reset the device, despite in­
serting a variety of cards and 
download ing new software. 

The PC Card si tuation is 
mix ed . An Epson 2-MB 

MessagePad 120 ............ . .$699
Field Test of the Motorola enabler (2·MB configuration with Newton 
The MessagePad 120 fax/data modem and PocketQuicken) le ts the modem com­
comes preinstal led with (1-MB configuration) •••••••••• .$599 muni cate through a 

Apple Computer, Inc. Name and Date appli­ MC2 Microtac cellular 
1 Infinite Loop cations, as well as No­ phone.)Cupertino, CA 95014 

tions 1.1 , a PIM (per­ (BOO) 776-2333 We copied these 
so na l in fo rma tio n (40B) 996-1010 fi les to a PC and used 

fax: (408) 974-6412manager) applicati on. the W indows version 
Circle 977 on Inquiry Card. 

Because the or ig inal of Apple's Newton 

memory card worked, but an Epson 20­
MB flash memory card didn't. Neither did 
SunDisk's l. 8-MB FlashDisk card : We 
got an "U nrecognized type of card" mes­
sage. Both cards use an AT A (AT attach­
ment) interface for data 110. PCMCIA stor­
age cards that mimic IDE hard drives don' t 
work with the MessagePad 120. The New­
ton OS isn' t hard drive-based, so it doesn' t 
understand them. 

To use third-party PC Card modems with 
the 120, you must first download addi tional 
software from App leLink or eWorld-a 
modem interface module and several "en­
ablers" that transparently manage the messy 
modem configuration details for you. We 
downloaded the ModemEnabler package 
(a package is analogous lo a file) and the 
enablers for a generic Hayes modem and 
the Motorola Cellect 14.4-Kbps cellular 

modem card. (A variant 

The new, slimmer MessagePad 120 fits more easily 

in a pocket. With 2 MB of RAM and third-party 

support, there are more reasons to put one there. 

Connection Kil lo download the software 
to the Newton. After inserting a Motorola 
Cellect PC Card modem, we picked the 
appropriate enabler from the Preferences 
settings on the MessagePad. With a few 
pen taps, we could fax notes using the Cel­
lect. Installing a terminal emulation pro­
gram called PocketCall from Ex Machina, 
we could log on to BIX and other charac­
ter-based on-line services at 9600 bps. 

Outlook: Good 
For certain on-the-go business people, the 
MessagePad 120 is a handy communica­
tions device. Although the PC Card slot 
supports wireless communications devices, 
it's still too early to count on any wireless 
so lution s other tha n a cellu lar phone 
hookup. However, the MessagePad is still 
best suited to specialty applications and 
getting better at it all the time. • 

Tom Thompson is a BYTE senior rec/mica / 
editor at large and a11 Associate Apple De­
veloper. You ca11 reach him 011 the lntemer or 
BIX at rom_t/10111pson @bix.com. 
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You be the judge. Try 
Reflection® X free for 30 days, and 
you'll see why it's 'simply better.' 

You'll discover complete PC-to­
UNIXconnectivity. Reflection X 
is the first 32-bit PC Xserver to 

include advanced TCP/IP for 
Windows, award-winning VT320 

emulation, and sophisticated applica­
tions like FfP client and server and 
LPR/LPD. All from a single vendor. 

You'll find Reflection X is easier 
to use, too, because it takes full 
advantage of Microsoft®Windows'". 
We've added features like drag-and ­
drop FfP and configurable panning. 
Plus, our intelligent client startup 
lets you launch X clients automati­
cally-right out of the box! 

Reflection X delivers top 
perfonnance, reliability, and offers 
outstanding technical support. 

So call today for your free 30-day 
evaluation. Because when it comes to 
' imply bener,' you know best. 

For your free 30-day evaluation 
of Reflection X. call 

800.926.3896 

In Europe. call +31.70.375.11.00 


Outside Europe. call 206.217.7IOO 


~Reflection 

MakingPC Connections Count 
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Good News From Delphi 
Borland's Delphi is a potent combination of Object Pascal compiler, 

visual development environment, and database tools 

RAYMOND GA COTE 

A fter more than 15 months 
of beta testing and nearly 
two years of buildup Bor­

land International has delivered Del­
phi , its entry into the RAD (rapid ap­
plication development) marketplace. 
Windows-based Delphi consists of 
several tightly integrated components: 
an object-oriented Pascal compiler and 
debugger, a visual design environment, 
and strong database access tools. Bor­
land designed Delphi as a tool to both 
develop prototype applications and 
conve1t them into commercial and cor­
porate-grade products. 

There are two versions. Plain old 
Delphi includes the development 
environment and the Borland Data­
ba~e Engine for access to dBase (sev­
eral versions) , Paradox , local lnter­
Base, and ASCII tables, as well as 
other databases with ODBC (Open 

uroocdut:o 

Call stad< 

Database Connectivity) support. Del- Ulfilml l-ill•IDiil•liiiiiiiil•••il••l'iiii 
phi lets you generate stand-al one 
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applications (not just database applica­
tions) and di stribute them free of royal­
ties. Delphi also comes with a single-user 
version of lnterBase, Borland 's SQL data­
base se rver fo r Windows, but without 
license for di stribution . 

Delphi Client/Server ($1999) adds ver­
s ioning control fo r development team sup­
port, built-in access to remote SQL data ­
bases (e.g., Oracle, Sy base, Microsoft SQL 
Server, and lnfonnix) through Borland SQL 
Links 2.5, lnterbase unlimited distribution 
license, and source code for Delphi 's librru·y 
of components. Delphi applications sca le 
fully to Delphi Client/Server. 

With the two versions, Borland is chal­
lenging low-end tools such as Microsoft's 
Visual Basic and high-end 4GL (fourth ­
generation language) products such as 
PowerSoft 's PowerBuilder. Almost any 
development product introduced on the 
Windows platfonn today is either positioned 
as compatible with Visual Basic or as a VB ­
killer. On its merits, Delphi is certainl y the 
latter and more. Whether or not Borland ' s 
RAD products pack enough power and per­
fom1ance to woo developers away from the 
Microsoft stable is another matter. 

At the top are the elements of a typical Delpl1i development environment: the Component Palette. Object 

Inspector. Form Designer, and Code Window. At the bottom right is an executing program. and at the 

bottom left the Delphi debugging system. The program window demonstrates a live component at design 

time, a directory view component displaying the current status of the hard disk. 

Old Friend Pascal 
At Delphi ' s core is Bor land ' s speedy 
object-ori ented Pascal compiler. Pascal 
was Borland ' s or ig ina l e ntry into th e 
deve lopment tools marketplace and has 
not been a hi ghly visible language over 
the last few years. T he compru1y has con­
tinued to develop and support it, however, 
keeping it up to date with support fo r all 
the latest operating-system niceties, such as 
DOE, MAPI , ODBC, and OLE 2.0. 

If you are familiar with any other object­
oricnted language, you' ll soon sellle into 
Object Pascal. This is a single-inheritance 
object lang uage w ith the feature s you 
expect, such as encapsulation and data hid­
ing. The compiler provides extensive sup­
port for exceptions, a feature still lackin g 
in many C++ compilers. 

Borland claims its Pasca l compil er is 
the fa~test on the market, for any language. 
Although we didn ' t do any head-to-head 
testing, it is certainly fast enough. The 

ap plication pops onto your screen soon 
after you select run from the development 
menu . 

Coupled with the compiler is a source­
level debugger with such niceties as con­
ditional breakpoints. The debugger pro­
vides excellent viewing tools for looking 
through in-memory objects and trac ing 
through function call stacks. The debugger 
does lac k the ability to switch between 
source- and assembly-code viewing, an 
essential when debugging calls to system­
level APls. 

Delphi Development Environment 
The Pasca l language is in many ways 
incide nt al to the De lphi deve lopme nt 
environment. Spend 5 minutes working 
with Delphi and you' ll think you ' re work­
ing in Visual Basic. Spend 10 minutes and 
you' ll realize that this is Vi sual Basic as it 
has appeared only in your dreams. 

The development environment consi sts 
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of the Component Palette, Form Designer, 
Object Inspector. and Code Window (see 
the screen on page 133). A customizable 
"speedbar" contains icons for frequently 
used command . Most of the Delphi design 
too ls use a tabbed fo rm inte r face th at 
effectively packs lots of information into a 
small space. 

As with Vi sual Basic, Delphi applica­
tions consist of a sc1ies of forms. You com­
pose a form with simple graphical com­
ponents, such as buttons, lists, and text 
boxes, as well as more complex entities, 
such as custom-built Delphi Components, 
OLE 2.0 objects, and VB X5 (Visual Basic 
custom controls). You select elements from 
the Component Palette, which is ex tend­
able, and place them in the Form Designer. 
You then set component characteri stics 
via the Object Inspector. 

Placing a graphical element on the Fom1 
Designer immed iate ly produces a de fini­
tion and assoc iated functions in the Code 
Window. There you can add functionali ty 
to the code. Delphi has the unique ability 
to let you deli ne a new graphical element 
as text in the source code and then paste 
that textual description into the form. This 
fea ture al lows you to switch freely between 
a graphical and tex tual des ign environ ­
ment, whichever is most suited to the task 
at hand. 

De lph i is ex te ns ible . You can, fo r 
example, add third-party VB Xes to the 
Component Palette . Developers can also 
create custom Delphi Components for in ­
house use or fo r sale. From the developer's 
viewpoint , custom components are indi s­
tinguishable fro m Delphi 's built-in com­
ponents. They appear graphica ll y when 
pl aced on a for m, and the ir attribute 
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appear in the Object Inspector. The ability 
to build extensions within the environment 
without having to resort to a second lan­
guage, such as C++, is a defi nite plus. 

Also unique. Delphi components can 
be li ve: They can display ac tu al data at 
des ign time. That capab ility ex tends to 
database access controls, so you can lay 
out your fom1 s whil e displaying the data. 

Once you have completed an appl ica­
tion, you can either create a self-contai ned 
application or you can generate a DLL that 
you can then link to various other deve l­
opment tools. The smallest workable DLL, 
which includes the complete Delphi sup­
port library, seems to be about 250 KB . 
You don' t need external DLLs unless your 
application uses third-party objects such 
as VBXes and ODBC drivers . 

Database Access 
Delphi applications perform all database 
acce s throu gh th e Borl and Da tabase 
Eng ine. This a ll ows 

Delphi ................... .$495 
you to ignore, fo r the 
 th e ir deve lopme nt 
(90-day Introductory price $199.95) 
most part, what type of Delphi Client/Server ••• • •• • .$1999 tools. It remains to be 

Borland International, Inc. seen how many devel­
Scotts Valley, CA 

d atabase a prog ra m 
accesses. However, if ope rs De lphi wi ll 

(800) 891-2223 you know that you are 
 ac tua ll y a tt rac t. Our
(408) 431-1000 
going to specifica ll y Circle 1002 on Inquiry Card. guess is th at anyone 
communicate with an 

SQL database, you can a lso bu ild SQL­

spec ific queries. 


Both vers ions of Delphi come with a 
fu lly fu nctional , single-user version of Bor­
land ' s lnterB ase. Thi package le ts you 
create and test SQL-based applications on 
loca l sys te ms. Bo th ve rs io ns suppl y 
ReportSmith, a sophisticated reporting and 
data extrac tion tool, but only the Client/ 
Server ver ion comes with a vi. ual SQL 

query builde r. Both these tools pro vide 
sophisticated access to local and remote 
database sys tems and complement the 
development environ ment. 

Delphi rounds out its environment wi th 
tools for building icons, cursors, and sim­
ple bitmaps. Delphi also comes with inte­
grated support fo r the PVCS 5.2 version 
contro l system from lntersolv (Rockvi lle , 
MD (30 1) 230-3228). Unfo11unately, th is 
support comes with only the significantly 
more expens ive C li ent/Se rver vers ion; 
indi vidual users a lso require versioning 
control for their projects. 

Power Base 
With its quick compiler, extensible envi­
ronment , and integrated database access, 
De lphi is a powerful base fo r creati ng 
appli catio ns. The accessib ility of VB X 
extensions and OLE 2.0 objects opens a 
world of third-party add-ons to the Del­
phi developer. The ability to create stand­
a lone applicati ons, as well as self-con ­
tained DLLs prov ides ways to integrate 
your resul ts with other applications. At the 
core of all thi s, add the de light of work­
ing aga in in Pascal- a language more 
powerful th an Visual Basic-with strong 
typing and object ex tensions, and yet so 
much simpler and safer than the intrica­
cies of C++. 

In future re leases , we ' d li ke to sec 
automati c garbage co ll ecti on, integrated 
source-code control in the base version, and 
portability beyond Windows 3. 1. Borl and 
has plans to provide a 32-bit Windows 95 
vers ion whenever tha t operating sys tem 
ships, but tl1e company has no stated pl ans 
to prov ide support fo r additi ona l plat ­
fo rms-something De lphi will need for 
long-term survival as a developer produc t. 

At the very least, Borland has ra ised 
the level of fu nctionality that developers 

shou Id de mand fro m 

who spends more than 
two or three days working with Delphi 
will fi nd retu rn ing to previous develop­
ment tools d ifficult.• 

Ray111n11 d GA Cote is a BYTE consulti11g 
editor and vice preside111 of product devel­
op111e11t for Appropriate So lutions, /11 c. 
(Peterboro11gli , NH). You can reach him on 
the /111em et at rgacote@apsol. co111 or on BIX 
as "rgacote. " 
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Mathematica Meets Warp 

OS/2 is a natural home for multithreading Mathematica 2.2 

DOUG TAMASANIS 

M athematica has become an 

indispensable software tool 

for quantitative analysis. 

That's paitly because it so effectively joins 
sophisticated computational and graphi­
cal capabilities under one roof, making it 
easier lo visualize and predict the behavior 
of complex systems. With Mathematica ' s 
interpreted programming language, R&D, 
engineering, and business professional s 
can quickly work out solutions to highly 
customized problems that don ' t warrant 
the time commitment needed to develop 
simulations u ing C or FORTRAN. 

Wolfram Research has ported Mathe­
matica from its Macintosh origins to a wide 
range of plarforms, including PCs (MS ­
DOS, Window , and Windows NT), Unix 
workstations (Sun Solaris, SGT IRIS , and 
lB M A IX ), and several larger systems. product anyway. Wolfram Research will main classes-numerical , symbolic, and 
The latest port of Mathematica 2.2 is to provide a free upg rade including OS/2 graph ical- but tl1ere ru·e otl1er features that 
OS/2 Warp. Now OS/2 users don' t have to Math Link and the Windows front end . add to its richness. If your computer is 
rely on the Windows version of the Math­ sound capable. for example, you can express 
ematica kernel , which only simulates mul­ No Pencil, No Paper wave forms as sound to gain insights that 
ti threading . The new re lease takes full For such a powerful program, Mathemat­ are visually ha.rd to di scriminate. Mathe­
advantage of the OS/2 preemptive sched­ ica's user interface (both command line matica also has a control language for run­
uler, threadin g, and 32-bit flat memory and graphical) has surpri sing ly few e le­ ning external programs and processes, and 
structure to both improve performance and ments cluttering up the main window. The it can erve as an embedded system that 
to g reatl y increase the size of the prob­ interface is a little clunky because of Math­ other programs can call. 
lems Mathematica can handle. We found ematica's client/server architecture. You Al its basic level , Mathematica func ­
the OS/2 ver ion indeed faster than the type in a command, and the kernel inter­ tions much li ke a calculator, returning an 
Windows version and also more stable. prets it and then opens one or more output answer when you type in a calculation . 

The OS/2 port still re lies on the Win­ cells containing numerical , sy mbolic, or However, the sheer number of available 
dows graphical front end, however, which graphical output , and any error messages. functions (over 800) beats any calculator 
is fine. Mathem atica ' s s tand ard user For complex projects, Mathematica lets and rivals the math librai·ies avai lable for 
interface is a command-line interface. Type you create document file s call ed note­ such programming languages as FOR­
in a Mathematica command, and it prints or books, which can contain any mi xture of TRAN and C. There are functions for sta ­
displays the result. The Windows graphical text, graphics, and Mathematica input and tistical analysis, Fourier analysis, numer­
front e11d is lo the command-line interface output. Within a notebook, information ical imegration, and many other processes. 
what a word processor is to a line editor­ resides in cells that you can move or copy Additionally, Matl1ematica handles objects 
a much easier way to achieve the same within or be tween notebooks. With the s uch as ma trices , performing matrix 
result . The Windows front end attaches to Windows front end, you can also nest cells inversion and eigen systems. 
the OS/2 kernel usi ng MathLink, Mathe­ to create neat hi erarchical structures, a On the sy mbolic front , Mathematica 
matica 's communications protocol. great help in managing large reports with manipulates algebraic formulas . The pro­

Unfortunately th e OS/2 version of complex ana lyse . Brackets in the right gram is handy for checking calculations 
MathLink was n I out of beta when we margin indicate cells and their place in the invol ving factoring, expanding, and sim­
tested the product, thou gh it should be hierarchy (see the creen). As with an out­ plifying polynomials and for ·olving sys­
now. We couldn't link the graphical front line processor. you can hide the contents of tems of equations. Mathematica can also 
end directly to the OS/2 kernel. For con­ a group of ce ll s by double-clicking on the check derivations invol ving derivatives and 
venience, we deve loped our models lo test grouping brackets in the right margin, col­ integrals and find olutions to ordinruy di f­
OS/2 ke rne l performance with the Win ­ lapsing several layers of work so that only ferential equations. It is particularly use­
dows version of Mathematica, a somewhat the contents of the head cel l are visib le. ful in deriving power serie approxima­
less direct version of how you wi II use the Mathematica's capabi litie fall into three tions and limits (and quicker tl1an thumbing 
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through your favorite mathematical stan­
dards and tables books). 

Mathematica 's outstand ing graphics 
capabilities let you produce 2-D and 3-D 
plots, contour plots, and density plots. You 
can embed keyword. in the plotting calls to 
control shading, color, lighting, viewpoints, 
and other parameters. For demonstrating 
time-dependent functio ns, Mathematica 
can produce animated graphics. Mathe­
matica generates all graphics in standard 

PostScript fomrnt , making it easy to trans­
fer output to other programs. 

Creating Functions 
Because Mathematica is based on an 
interpreted programming language, it has 
great power and flexibility. You can add an 
unlimited number of extensions to an 
already impressive list of functions. It's 
also far quicker and simpler than using 
FORTRAN or C with such external math 
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libraries as lMSL or AMOSLIB . 
Mathematica tore less frequently used 

functions in files called packages (e.g., Cal­
culus, Graphic, and Number Theory) that 
you load as needed. You can load individ­
ual functions or an entire package. 

An added prize is MathSource, a library 
of programs that you can download free 
of charge. MathSource includes 1700 items 
developed by Mathematica users and Wol­
fram Research: function packages, note­
books, research papers, examples, and pro­
grams written in Mathematica. Items of 
interest avai lable in MathSource include 
a signa l- processing package, neural net­
work analysis routines, microeconomics 
analysis routines, a sy mbolic control sys­
tem analysis package, and a 2-D anima­
tion of Schroedinger's equation. A CD 
version of MathSource ($45) contains all 
files available on-line. 

Once Wolfram Research provides Math­
Link communications protocol support for 
the OS/2 Mathematica, you'll be able to 
access Mathematica remotely over TCP/IP 
and use the Windows front end. The OS/2 
version of the MathLink libraries will let 
you integrate Mathematica with programs 
written in C and FORTRAN. Also avai l­
able are MathLink ex tensions for other 
appl.ications (some free from MathSource, 
some not) that allow exchange of data and 
expressions between a Mathematica kernel 
and other applications. Because of the new­
ness of Mathematica for OS/2, however, 
there isn't the same selection a with other 
versions. 

Version Variance 
We compared perfonnance between the 
Windows and OS/2 Warp versions of 
Mathematica 2.2 on a 90-MHz Pentium 
with 16 MB of RAM and a I-GB hard 
drive. We used several common functions, 
some exotic functions, and several com­
plex Mathematica programs downloaded 
from the MathSource repository . In par­
ticular, testing consisted of calculating and 
plotting specia l fu nctions (e.g., Besse l, 
gamma, and zeta); loading and manipu­
lating large (200 by 200) and smal I ( I 0 by 
I 0) matrices; performing signal analysis 
and Fourier transforms; and executing sev­
eral large programs (ico ahedral sphere, 
five octahedra inscribed, and other exotic 
and common programs). We performed 
and timed all calculation. with the Win­
dows and OS/2 versions of Mathematica, 
and we also ran the Windows version 
under OS/2's Win32 emulation mode. 

As expected, the OS/2 Warp version 
ran faster than the Windows ve rsion , 
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although Warp's speed 
wasn ' t ap pa re nt for 
many of the codes we 
tes ted . A few pe r­
for med much faster , 
but on average, we 
realized only about a 25 
percent decrease in exec ution time with dows version of Mathematica ran faster 
the OS/2 version. For example , the gen­ overall in Win32 emulation under OS/2 
era ti on of a 65,536-po int time-domain Warp than it did under Windows for Work­
noise signal and subseq uent transforma­
ti o n into th e frequency do ma in v ia a 
Fourier transform took 8 minutes and 29 
seconds in the Windows version and only 
7 minutes and 54 seconds in the Warp ver­
s ion . The calcu lation and plott in g of 
Bessel, gamma, and zeta fun ct ions had 
essentially identical results. 

When we spawned multiple in stances 
of the same test, execution times fo r codes 
running under Windows suffered signifi­
cant petformance degradation relative to 
the number of processes . The OS/2 ver­
sion suffered far less performance degra­
dation when multiprocessing. This is au 
ex pected result due to the nature o f OS/2 
Warp and Windows for WorkGroups. 

• full in1 egrn.1io 11 in to Vi rnal C· ·. Borland C·· , Vhu a l Ba \ k il nd 

• re port ing capabllit ll' \ fo r a ll ma nagemcn! needs 

• con figu ra tio n lan g u ag e 3: nd eve nt tn ggen 

• i ndu ur~· leading t-tnl:e/ (onflgur<llion Build er 

Mathematica 2.2 for OS/2 •••• .$995 One Mathematica 
Wolfram Research. Inc. program th at crashed 
Champaign, IL under the Windows ver­
(800) 441-6284 

sion ran success full y 
fax: (217) 398-074 7 with the OS/2 version 
E-mail : info@wri.com (the program came from 
Circle 1001 on the Inquiry Card. 

(217) 398-0700 

MathSource). The Win­

groups 3. 11. Additionally, the code that 
crashed under Windows for WorkGroups 
ran in the Win32 emulation mode under 
Warp. OS/2 is impressive . 

Calculating the Sum 
Laudabl y, Wolfram Research discusses 
Mathematica' s limitations frankly in the 
manual with the intent of helping the user 
so lve a prob le m . Durin g tes tin g , for 
example, we got a wrong res ult from a 
numerical integration calculation of a func­
tion with a singularity. Mathematica issued 
a warning that there was an error involving 
a s ingul a rity, oscillato ry integrand. or 
in suffi cient prec ision. Apparently , the 
integration scheme can only search for sin­

• un preccdc111 cd ~ecuril y an d ma n age ment with Ne t \\1:1rc i111 egra tl o 11 

• u nlimiled bra nch in g (i me rg in g, (li e locl: ing 

• m pport for c;ou rce. 1e :.. 1. grap hln. binar ie\ , librari es fi c;preadsheeu 

• docume111 c d API m•nllable 

!-!ore 1hon l0.000 11! r: , dr:pr:nd on 1-\KS So;r cr: ln1r:g rfl r for 1hr:ll c~irica l dt\'tlopmr: n1 nr ed ' 
Bffou'e f'lf«l1 Yf 1oun:r: codf' c111n•11r:c~~I todar m•\ r:\ t·our 1uc. corr produc1ivr 1ocio 110 .. • 

30 day unconditional money back guarantee. 
HJiiS R(S • nd HkS Saurr• lnU9r!ty .111 tr.1dem•1l.s 1,11 Ho,ll r r lie rn Sy1l r m1 ln r. -'11 olh ir. r lr•d rm1r~1 n knowl r:do r d. 


' If CoJnO\. Gupu. Hluo,ofl , and Poarenofi 011 w•nl you 10 ~ ablt' 10 usr !>!or1ire Krrn s,.,tr:m' 1 RCS~ sohwn e conf!1 u101ion 


Yo ur so urce cod a 's futu re d ep end s on ho w w ell you man agt:! it s p ns t. 


Oe\'elop ment teams need to track a p ro jec t's en tire his lory and rebuild pnst 


ve rs ion s q ui ckl y an d 

integrity- every ti me. 

Fil e Mn nager 

ICI - • ·------ ·- - .o QD 
~a CI' .,._ •·-=-~-- tl~D 

gularitjes at the end point of the integra­
tion region, and the prese nce of other sin­
gularities results in repo rting erroneous 
data. The manu al, however, contained a 
detailed discuss ion of the algorithm, and 
when we explici tl y identified the location 
of the singularity and restarted the pro­
gram, we got the correct results. 

Mathematica is a superior tool for analy­
s is of complex systems. T he OS/2 Warp 
version of Mathematica 2.2 proved itself 
stable and fa5t. Although Warp's 25 percent 
overall performance gain over Windows 
isn ' t tremendously signifi cant , it is we l­
come. If you need high-level programming 
for quick development, a large repository of 
applicati on programs, numerica l and sym­
bolic manipulation, compatibility with C 
and FORTRAN, and visualization tools all 
in one package, Mathematica for OS/2 is a 
good choice. • 

Doug Tamasanis is a BYTE senior tec/111i­
cal edi1or with a BS and MS in radia1io11 
physics and an MS in systems engineering. 
You can reach him 011 BIX as "dram " or on 
the /111ernet at dw111@/Ji.r.co111. 
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Aeronics' new 68 Position IDC 0.025 
Pitch Ribbon Cable Terminator will 
give your SCSI bus a boost. 
Why does my bus need a boost? 

Peripheral devices such as hard drives, CD-ROM drives, scanners, 

and printers that are interfaced with your computer have connec­

tors manufactured by different companies that are connected to 

cable made by who-knows-who. Differences in peripheral cabling 

and connectors create signal impedance mismatches which can 

cause signalling errors, bottlenecks, and data transmission errors. 


Aeronics has the answers. 

Aeronics, the originator of Forced Perfect Termination (FPT), has 

added a new interconnect product to our family of high perfo r­

mance terminators that will drastically improve your SCSI bus 


performance. Aeronics' new 68 Position 
IDC 0.025 Pitch Ribbon Cable 

~ Terminator easily clamps onto your 
I -·- ribbon cable with a standard tool and __ .L replaces the low performance passive 

terminators frequently furnished by 
peripheral manufacturers. For those active negation drivers that 
generate higher than normal pull-up voltages that tend to overdrive 
the SCSI bus, Aeronics has developed the ALT-2ANHC. This new 
electrical configuration sinks unusual amounts of current due to 
charged cable capacitance and is avai lable in most of Aeronics' 
interconnect products. 

How does Aeronics boost my bus? 
Aeronics ' FPT active terminators purposely mismatch impedance 
higher and lower than the impedance of the transmission line, 
"forcing" the SCSI bus to operate as if the impedance between the 
host and peripherals is always matched. Because our terminator 

provide higher noise immuni ty, results are seen as improved data 
integrity, allowing your system to transfer data fa rther and faster 
while improving overal l SCSI reliability. 

Terminate your SCSI bus performance problems 
once and for all. 
Aeronics ' advanced terminator technology is avai lable in a broad 
line of connection and electrical configurations that meet or exceed 
ANS I SCSI I, 2, and 3 standards. Our passive, active, FPT, and 
differenti al terminators are I00%electrically tested, burned in, 
and deli vered on time. With a minimum MTBF of 87,600 hours 
( I 0 years continuous duty), our quality terminators are backed by a 
limited lifetime warranty. 

Aeronics' high performance products leave passive and copycat 
tenninators in the dust. If you want the same performance that 
high-end OEM SCSI systems have, choose the same terminator 
from Aeronics and give your bus a boost. Call or fax Aeronics 
today for the location of the reseller or di stributor nearest you. 

For off-the-shelf delivery, call TCC at 
1·800-TEC CABL (1·800·832·2225). 

Turning concepts into reality. 

12741 Research Blvd. • Suite 500 • Austin , TX 78759 
Tel (512) 258-8040 • Fax (512) 258-8441 
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Now there's abetter way to measure development

time for apps that route forms over e-mail. 
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That's right. We're talking a fraction of the time 
compared to a traditional development language 

or other forms software. 

Which means that only Delrina FormFlow"' lets you 
deliver fully mail-enabled applications for purchase 
orders and change orders, vacation requests and 
budget approvals - in fact, any forms application you 
have in mind - completely designed, prototyped and 
deployed in hours instead of days or even months. 

To start, FormFlow comes with the richest set of 
electronic forms development tools you' ll find . Tools 
that make it a cinch to create forms and customize the 
user interface by modifying the menus and ribbons. 

But it also comes with the In telligent Forms 
Language'; the fastest way possible to establish rules 
and procedures for intelligently routing any number 
of interdependent forms. 

FormFlow tightly integrates with all 

of desktop and 
SQL databases, 
including 

ODBC and 
Lotus Notes. 

It supports 
Windows, Unix, 
Macintosh and 
DOS users. 

Plus, it's 
the only forms 
software to 
win two PC Magazine Editors' Choice Awards for '94, 
and outscore all other forms products in Info World . 

All of which means that with FormFlow, it's 
not just when your application will be ready, it's what 
time. Call today. 

U.S. and Canada: 1-800-598-8673 

4 ClotDl9ta,,....,,_LM;-._ 

• It" Ji •h l 

PURCHA SE REQUES T 

Delri11a Form Plow integrates e-mail and dntnbnse 
tec/111ologies to quickly create applications with 

powerfrtl forms routing cnpnliilities . 
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Document Image Managers 
Although standards are in flux and product c a tegories are blurred, one of these eight 

packages may be just right for electronically managing your most important documents 

DAVID SEACHRIST 

I nterest in using desktop computers to 

manage intellectual property has taken 

the personal compute r industry by 

storm. In many organi zations, documents 
are replacing applications as the central 
user-interface metaphor. 

Not surprisingly, a whole broad cate ­
gory of document management software 
has risen to serve this growing demand . 
However, despite some marketing clai ms, 
no one product can meet everyone's doc­
ument management needs. In fac t, we can 
di vide document management into three 
subcategories: 

• Dynamic document management soft­
ware (sometimes called ad hoc document 
management) focuses largely on managi ng 
documents th at are sti ll in the creation, 
editing, or production stages. Products 
such as PC Docs Open, SoftSolutions, Vi­
sual Recall , and WorldView fall into this 
category. 
• Docwne11t image management deals with 
managing documents that are already com­
plete, making content c reation and for­
matting control moot. 
• Document exchange programs focus 
largely on maki ng e lectronic documents 
more portable. The goal is to reduce han­
dling of paper docu­
ment s by using fo r ­
matted e lec troni c 
versions that you can 
open and print in dif­
fere nt app li cati ons. 
Adobe Acrobat, En­
voy, Re pl ic a, and 
Common Ground are 
in thi s category. 

Fo r thi s so ft ware 
roundup , NSTL fo­
cu sed o n doc ume nt 
image manageme nt 
for Windows environ­
me nts. A lso, the re­
viewed products must 
run as nati ve applica­
tions under Windows, 
support scanning on 
a He wle tt - Pac kard 

DOCUMENT 
NSTL evaluates four programs that p roduce eleotro 

Adobe Actebat and Comn::.'I Ground aoe a.railab 
WindCW9 and Ma!lntoah. Fari#xl Replica runs 
dcwe , Paperi..JtNJ.s Pnnler on Macintosh p L!rtforma . 

ScanJet lie , perform OCR, all ow search 
and retrieval using the Boolean and op­
erator, prov ide a go-to-page tool for quick 
document navigation. and allow printing. 

Rating Usability 
NSTL used a document library of 17 is­
sues of Software Digest Ratings Report as 

OVERVIEW 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~.....-~-.-~-.-~~--...~~~ 

*** Watermark Professional Edilion 

*'* 
** 
** 
** 
* 

** 

FileMagic Plus 

Page Keeper 

lmageFast 

Fileflo 

Recollect 

Equip+ 

P111?erCli1? for Windows and ls_ys 

***** Outstanding

*'*** EXcetleot*** Average** Below average* Poor 

A Good 
• Fair 
"f' Unacceptable 

NSTL Reports on Visual Electronic Documen t; 

the basis for testing the eight program ' 
ease of learning and use in basic functions, 
such as scanning, OCR, indexing, search­
ing and retr ieving, and printing. In addi­
tion, NSTL rnted the programs for usability 
in insta ll ati on, documentation , libra ry 
setup , and maintenance. In general , the 
programs that provided the best interface 
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Highlights 

Equip+ 

Strengths 
• Form fill-In feature 
• Strong OCR·feature support 
• Fax send/receive dn~er included 

Fileflo • Numerous OCR features 
• Fast retrieval 
•Good print and fax output quality 

FiteMagic Plus •Numerous indexing features 
• Easiest to use 
•OLE 1.0 cllenVserver support 

lmageFast •Numerous scanning features 
• Fast retrieval speed 
•Strongest work-flow support 

PageKeeper • Displays .,relevance qi se.arch results 
•Integration of scanning, OCR, and 

fndeXing 
• El!~lent OCB qt1 allty. 

Paper<:llp for Windows •Numerous scanning features 
and lsys • Good proptjetary II ks to other 

applications " 
• Strong retrievaMeature set 

Recollect • Easiest to learn 
• Integration of scanning,OCR, and 

in811,xi11g . 
• E>isplays relevance of search results 

Watennark Professional • GEi&'l documentatlo~ and user 

Limitations 
• Cannot view page during batch scans 
• Limited documimt indexing 
• Limited ddcument-retrleva'i 

• Conhising indexing functions 
• Limited <;>Cflsupport 
• l:Jnsatlsfiletp, ~ ·©CR .quality 

•Most diffiCUll'to team and use 

•Poor0C • 

•Poor:'i>A 

• limited inde.>\lng fjiatures 
Edition Interface • Lim~ea retiieval features 

•Scanning,OCR, and imag~ features • Slow retrieval wilhoU, 'database 
• OLE 1.0 and 2.0 clienVserver support 

design and documentation were the ones 
that rated highest in NSTL's usability eval­
uations. Westbrook Technolog ies' File­
Magic Plus 4 Profess ional , Caere' s Page­
Keeper L.l , MindWorks' Recollect 2.11 , 
and Watermark Software 's Watermark 
Professional Edition 1.0 all achieved bet­
ter-than-average usability. 

Recollect was the easiest to learn. It has 
an intuitive interface and documentation 
that is short , well designed, and to the 
point. The biggest factor in its ease of 
learning is that many of its processes are 
automatic and don' t require separate steps. 

A lack of functions also makes some 
programs easier to learn . Reduced feature 
sets often translate into shorter learning 
curves while causing a corresponding drop 
in ease of use. Such is the case with both 
Watermark Professional and Alacrity Sys­
tems' Equip+. 

PageKeeper is like Recollec t in com­
bining OCR and indexing in a single pro­
cess. However, installing PageKeeper re­
quires more decision points than seems 
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necessary, and its library setup is not as 
easy as Recollect' s. 

The tutorial in Newport Canyon Asso­
ciates' Fileflo 3.6 is too bound to the man­
ual and gives short shri ft to key topics like 
OCR and document indexing. Further­
more , Fileflo 's insta llation process is 
longer and requires the most decision mak­
ing of any of the tested programs. 

FileMagic Plu s has the best learning 
materi als, with separate tutori als for sys­
tems administrators, database admini stra­
tors, and users. However, its problematic 
installation included false low-memory re­
ports and an incorrect password sequence. 
(Westbrook Technologies promptly pro­
vided a maintenance release lo fix these 
problems, but we had to reinstall the oft­
ware.) In addition, library setup and in­
deKing of documents were harder to learn 
than in the other programs. 

The tutorial in lmageFast Software Sys­
tems' lmageFast 2.0 covers starting the 
program, opening and creating drawers 
and folders, scanning, and indexing via 

standard forms , but it offers no coverage of 
OCR. The biggest learning difficulties re­
sult from the program's two separate in­
dexing and search engine options. This re­
quires more study than the programs with 
a single indexing and search engine. 

PaperClip Imaging Software's Paper­
Clip for Windows has a nitorial that covers 
scanning, setting up applications to work 
with PaperClip, viewing images , and re­
trieving documents. It offers no coverage 
of OCR and little on how to set up folders 
and drawers. Both OCR and library setup 
are difficult to learn . 

Ease of Use 
FileMagic Pius's interface amenities and 
flexibility make it one of the two easiest 
programs to use. We were particularly irn­
pressed with the program's search inter­
face and OCR options, both of which let 
you select the storage location of text with­
in document files. 

Watermark Professional's user inter­
face also makes it a winner in ease of use. 
Although its search engine and limited in­
dexing options are weak, its help system 
and OCR interface are the best of any of 
the programs. 

We found Recollect and PageKeeper to 
be slightly harder to use than Watermark 
Professional or FileMagic Plus. Neither 
program allows naming and sav ing of 
search criteria the way Watermark Pro­
fessional and FileMagic Plus do. 

Fileflo's index ing capabilities are less 
flexible than those of some of the other 
programs, and although it lets you save 
search criteria, its search interface is not as 
intuitive as the interfaces of other pro­
grams. 

With ImageFast, you have to switch 
search engines, choosing either the internal 
search engine or the run-time version of 
Microsoft Access's Database Wizard, de­
pending on the type and speed require­
ments of the search. This is cumbersome. 

Equip+' s lack of a search engine and 
its scanning and OCR interface make it 
less flexible for volume document scan­
ning and indexing than most of the other 
programs. Finally, the lowest rated product 
for ease of use, PaperClip for Windows, 
has a cumbersome OCR function , and its 
indexing routine takes too many steps. 

Scanning Horizons 
Scanning is the method by which these 
programs transform documents into im­
ages, graphical bit maps that act as snap­
shots of the documents' pages. Two issues 
are important here: breadth of support of 
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SCANNING AND-FILE MANAGEMENT FEATURES 

PAPEICLIP WAtEUARk 
FILEllAGIC FOi WINDOWS PROFESS!ONAL 

EQUIP+ FILEFLO PlDS llAGEFAST PAGtllEEPEl AND ISYS IECILLEOJ EDITION 

rted 25 75+ 50+ 100+' 
Monochrome/dithered/gray-scale/color images MD MD MDGC MD M MDC MDG 

Fil ·CO ression • • • • •• •· • • • • • • • • 
0 • . .. • 0 • • •

Skew correction 0 0 0 • 0 • 0 • 
OCI 

Galera Calera OalerQ , alera Gaere ll~ture . Oalera 
Manual recognition zone selection • • • •
.4.utomaUc ~nltfon zone selection • • • •
Optional spel ling checker during OCR 0 0 
SS:V~:reeognlzed text in word processqr formal$ • 
DOCUMENT INDEXING 

Manual lhdexlng 
OCR-driven indexing 

Automatlc full-text indexloo 

• : Y8!;; 0 =no. Nore: Features not lnlll!lral to the l'naln program or bundled progdanr marl<ed no. 

•• 
0 •• •
0 0 
0 G 

•
0

•• 0 

scanner Lypes and image formats and the 
ability to control scan quality. 

A ltho ugh some progra ms ship with 
more scanner drivers than others, support 
for diffe rent brands of scanners is generally 
good in all the programs. The Scanning 
and File Management Features table shows 
the approx imate number of scanners sup­
ported by each program. 

Features like image fi le compression, 
document feeder support, and the option to 
designate a separator page (usually a blank 
page) as the di vision between documents 
when perfonning batch scanning are avail­
able in all the products. These fealures are 
important in environments that require 
scanning multipage documents or that have 
a high volume of single-page documents. 

S upport for scan ni ng gray st:a les and 
color images into documents varies among 
the programs, an d onl y Recollec t and 
Fil eMag ic Plus currentl y support both 
(Watermark Software planned to re lease 
a version adding color support to Water­
mark Profess ional in April). Regardless, 
many of the OCR modules only work with 
black-and-white images . 

Watermark Pro fess ional, ImageFast, 
and PaperClip for Windows a ll correc t 
skewed pages. Deskewing slightl y shifts 
pages that are placed improperly on the 
scanner fl atbed. 

Page Keeper does not permit adj usting 
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the scanner resolution , which determines 
the level of image detail ; the hi gher the 
resolution, the greater the image detai l. 
Resolution also affects image storage size 
and quality, so it is useful to be able to al­
ter thi s setting. 

PageKeeper and Equip+ lack the ability 
to view individual pages during the scan 
operation. This option is useful for seeing 
each page during a batch scan to determine 
whether any pages need to be rescanned. 

More than OCR 
The ability to change a page image into 
editable text directl y affects the types of 
documents a document image manager 
can process. The most important fea ture 
for streamlining the OCR process is a pro­
gram's ability tu differentiate between the 
graphical and text porti ons of a page. 

Some programs ' OCR modules come 
with the ability to detect snaking columns 
and maintain the reading sequence of the 
text. Of the eight, lmageFast and Fi leMag­
ic Plus do not. It is also useful to be able to 
compensate for tabular matter, such as ta­
bles of numbers, by inserting tabs or other 
delimit ing characters between values. Pa­
perClip fo r Windows, ImageFas t, and 
FileMagic Plu lack this abili ty. 

Beyond page formatting is text-charac­
ter fo rmatting. Some programs attempt to 
maintain formatting characteristics, such as 

boldfac ing, and others simply maintain the 
text and lose all the formatting attributes. 
The OCR modules in Eq uip+ , Fileflo , 
PageKeeper, and Watennark Profess ional 
come with fil e fo rm at conversion filters 
that allow savi ng text and formatting in 
popular word processor file formats. 

Despite the fac t that virtually every com­
puter user has a word processing program 
with a spelling checker, Equip+, Page­
Keeper, and Watermark Professional offer 
an optional spelling checker as a part of 
their OCR operations. Watennark Profes­
sional' s TextProofer program is especially 
powerful , containing <m integrated spelling 
checker and text editor. 

Indexing: The Crux of the Matter 
Once a document has been scanned and 
saved as an image fil e and OCR has been 
performed, the next step is to identify the 
document o it will be easy to find . This 
process is called indexing . 

The simplest index ing option is to name 
the document and attach fi elds that con­
tain in fomrntion about the document. Such 
manual indexing is avai lable, using vary­
ing methods, in all the programs. 

File flo , F il eMag ic Plu s, lmageFast, 
PaperClip for Windows, and Watermark 
Profess ional provide multiple fi elds tJ1at 
users can customize with names and data 
types. Watermark Professional is the least 
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fl exible in this regard, leaving most of this 
function to a database server that can be 
connected at an additi onal cost. 

To perform manual indexing in Recol­
lect and PageKeeper, you assign tag notes, 
the electroni c equivalent of sticky notes. 
The problem with using tag notes is they 
are a haphazard means of indexing com­
pared to fi elds, wh ich prompt users for 
specific types of in formation. Equip+ al­
lows fil enames that are restri cted to the 
DOS 8.3 naming scheme. In addition , each 
fi le has a single descript ion fi eld that can 
contain up to 127 characters. 

The way OCR modules and index ing 
functions communicate is key to the types 
of documents suited for processing by each 
program . NSTL separa tes OCR and in­
dexing integration into two di stinct levels 
of fun ctionality : OCR-driven and auto­
matic full-text index ing. 

Products with OCR-driven indexing are 
capable of capturing OCR data and placing 
it in appropriate fi elds during index ing. 
Because OCR-dri ven indexing uses fie lds 
as its organizing technique, it is the best in­
dexing method for forms-based applica­
tions. Equip+, Filetlo, FileMagic Plus, lm­
ageFast , and PaperC l ip fo r W indo ws 
provide OCR-driven index ing. Eq uip+ is 
hampered by the fac t th at it has only one 
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fie ld into which it can receive data. The 
other programs can direct OCR processed 
text into multiple fi e lds. 

Automatic full -text index ing involves 
indexing all the tex t captured during the 
OCR operati on without using fie lds. In­
dexing an entire document ' s content fo r 
retrieval is best done with full-text index­
ing. FileMag ic Plus, l mageFast , Page­
Keeper, PaperC li p for Windows (vi a its 
bundled fu ll-tex t, index ing add-on Jsys) 
and Recollect offer this option. 

Search and Retrieve 
To locate documents, doc um ent image 
managers need powerful searc h tools that 
are easy to use. Programs like PageKeeper 
and Recollect can be helpful to researchers 
because their search modu les rank results 
and use graphics to home in on appropriate 
data . Thi s approach is not as useful for 
form retrieval, where it's important to lo­
cate the exact numbered form, not a range 
of close approximations. 

In programs with full-text indexing, you 
should look for features like fu zzy search­
ing, proximity searching, and ranking and 
sorting of search results. Fuzzy searching 
is the ability to set how close ly the search 
results must adhere to the spell ing of the 
search criteria. Proximity searching is look­

ing only for documents that contain two 
words within a certa in locat ion of each 
other in the document. ImageFast and Pa­
perClip for Windows (v ia !sys) are the 
on ly full-text indexing programs that sup­
port proximity searches. Page Keeper is 
the only fu ll-text index ing program that 
lac ks fu zzy searchi ng. Fi leM ag ic Plus 
lacks the ability to rank search results. 

Boolean operators (and , not , and or) 
a llow fi ne tuning or broadening of search 
criteri a by inc luding or excluding docu­
ments based on one or two search words. 
A ll e ight program s all o w this type of 
searching to some extent. However, Wa­
termark Profess iona l can only perform 
and-sty le Boolean searches on keyword 
fi elds and elate fields. Equip+ and Page­
Keeper do not allow the not operator. File­
fl o all ows not in keyword searches but 
not fo r searches of document index fie lds. 

Image Manipulation 
All the programs a llow vi ewing of the 
OCR processed tex t and the image of a 
page in side-by-side windows (except fo r 
PageKeeper, which offers viewing of the 
image or the text but not both al the same 
time). All also have ample magnification 
and navi gat ion too ls fo r zooming in on 
portions of pages or jumping to specific 



time fixing jams, rescanning, and 

scanner spends more time working. And 

Bell & Howell Copiscan If'" Docum ent Scanners 

If Peter Paper Pusher 
had a better paper 

pusher, how much 
paper could Peter 

Paper Pusher push? 
At the risk of using another "P" word, the real subject here is productivity. 

And that's what makes Copiscan II scanners a natural choice. Besides raw speed, 

they give you jam-free operation. On all kinds of documents. And ACE Plus, 

a feature that makes low- contrast documents 

nice and readable. We also give you unlimited 

run-time. Up to 24 hours a day, flat-out. 

And a whole list of ergonomic features. As a 

result, users spend less 

whatnot. And the as far as 

we're concerned, that makes us the best paper pushers on the planet. We 

have a brochure that tells you all about our scanners. For a free copy, call 

1-800-SCAN-494. BELl IHOWELL 
[j] The Document Management People 

Circle 63 on Inquiry Card (RESELLERS: 64). 



Unleash your 

Pentium/Alpha! 

Microway's NDP Fortran & CJC++ are the 
only 32-bit compilers which take full ad­
vantage of the Pentium and Alpha's dual 
numerics units. They run on DOS, UNIX, 
OS/2, NT and OS/F. To get RISC numeric 
peifonnance from a Pentium or Alpha you 
need to schedule your code and use Su­
perscalar optimizations. In his Jan. '95 Dr. 
Dobbs article, S. Fried describes how to get 
35 megatlops from a Pentium using NDP 
Fortran. TI1e Alpha version ofNDP Fortran 
hits 88 megaflops numing on OS/F or NT 
systems or on DOS using Microway's new 
ISA add in card. Put our compilers or Pen­
tium, i860 and Alpha systems to work for 
you today. Call for white papers on Pen­
timn, i860, or Alpha Code Generation, 
OS/2 or our Pentium FDIV fix, now! 

i860/Pentium/Alpha 
Supercomputers 

BX Series Pentium/Alpha/i860 Workstalions­
Microway's workstations and industrial PC's come 
configured with DOS, OS/2, UNIX, From ... . $219 5 

Cigacu be®Three to six QuadPuters - Up lo 24 
i860's forSSOK! Computational Servermns Nl'"S. 

NumberSmasher~860 Up to 80 megaflops, 
does 1024 FFTinjust .9 ms, From ......... ...... $2995 

QuadPuter~860 Four 40 MHz i860's plus shared 
memory equals 320 mcgaflops .. .. ............... $11995 

ArrnyPROIXP"'- 100/200 megaflops, 400 MB/See 
memory, 80 and 33 MB/See DSP Interfaces .... $8995 
NumberSmnsher~Alpha JOO+ mcgaflops-this 
ISA Superscalar add in card runs on DOS or UNIX. 
It uses T8 links for parallel processing. From $5995 

NDP Compilers 

Microway's family of 32-bit compilers run on 
DOS, OS/2, NT, UNIX, and OSIF generating 
code for the Intel 386, 486, Pentium, i860 and 
DEC Alpha. 
NDP Fortran"' is a full F77 with complete 
VMS, F66, DOD, ru1d MS ex1ensions. 
NDP CIC++™ runs in K&R, ANSI and C++ 
modes and generates the highest quality 
numeric code of any 32-bit C compiler. 
NDP Pascal™ is a full ISO Level 0 translator. 
DOS releases includes VCPI, DPMI, NDPLink, 
VM, NDPLib and GREX-Microway's bit mapped 
graphics library. 1l1e 486/Pentium version adds 
486/Pentium code seneration, Clearview, the 
MGX vector ~raplucs library, and DPMI DOS 
Box support for demand paging and GREX. 

386 Version 4.41... .... ... .. ...... .. .. .... ......... ...$695 
Pentium/486 Version 4.5 .. ... ....... .. ... .. ... .. . $995 

OS/2 releases use IBM Tools, take advantage 
of the IBM WorkFrame and include MGX 

386 ........................... ... ... .... ... .. ... .... ....... .... $595 
486/Pentium ...... ... .. ..... ........ ... .... .............. .$895 

Alpha NOP compilers start at... .. ....... .... .. ..... $795 
Call for UNIX, OS/F and NT pricing. 
NDP Fortran 90 extensions to NOP Forlran...$295 

M1eroway® 

Research Pork, Kingston, MA 02364 USA 

(508) 746-7341 FAX(508) 746-4678 
CollforGermony. lndlo, Indonesia, Israel, 

Japan, Poland, Russia and U.K. 
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pages within documents. Each program 
also allows attaching note text to a page. 

However, if you want to draw images on 
the page, your opt ions are more limited . 
Equip+, FileMagic Plus, and Watermark 
Professional are the only programs to pro­
vide adequate bit-map painting tools . 
FileMagic Plus and Watermark Profes­
sional even offer highlighting pens to 
visually draw attention to important pas­
sages. ImageFast provides users with the 
ability to draw rectangles, and PaperClip 
for Windows can link to a third-party paint 
application . 

The Distribution System 
Once you view a document and perhaps 
attach a note to it, you would then either 
put the document away, print it , or pass it 
on to another person. Work flow is the 
term given to this routing of documents 
to other workers on your network. 

ImageFast provides its own E-mai l and 
distribution module called WorkFast. In 
addition to allowing documents to be dis­
tributed to other users' mailboxes, Work­
Fast lets you send E-mail, attach priority to 
documents, and mark them regarding their 
completion status. 

A special network version of PaperClip 
for Windows provides the same capabi li ­
ties as WorkFast minus the status feature. 
The status marking capabi lity was to be a 
part of a PaperClip for Windows Work­
flow add-on planned for release in April. 

FileMagic Plus and Watermark Profes­
sional offer routing and the ability to access 
MAPI and VIM-compatible (Vendor-In­
dependent Messaging) software, which, 
in turn, allows access to Lotus Notes. Page-

Equip+ 6.0 •••.••••••...•••••.•$249 
Alacrity Systems, Inc. 

Hackettstown , NJ 

(800) 252-2748 
(908) 813-2400 
Circle 978 on Inquiry Card. 

Flleflo 3.6 •••...••••..••••...• .$795 
Newport Canyon Associates 
Irvine, CA 
(714) 833-0333 
Circle 979 on Inquiry Card. 

FlleMagic Plus 4 Professional •••• .$1795 
Westbrook Technologies, Inc. 
Branford. CT 
(800) 949-3453 
(203) 399-7111 
Circle 980 on Inquiry Card. 

lmageFast 2.0 ....... , ••• • ••• , .$695 
lmageFast Software Systems, Inc. 
Mclean, VA 
(703) 893-1934 
Circle 981 on Inquiry Card. 

Keeper offers routing and its own E-mail 
system. Equip+ uses an inbox/outbox 
metaphor to send and receive faxes. It is 
the only program to come with its own 
fax/modem driver software, and you can 
set it up to receive and send faxes unat­
tended. All other programs use a fax driv­
er, such as Delrina Software' s WinFax , to 
send and receive faxes. 

The Wider World 
At some point, users wiU want other Win­
dows applications to dynamically interact 
with their document image manager. But 
our findings in that regard are rather dis­
appointing . Only two of the programs are 
able to act as OLE clients and servers: 
FileMagic Plus and Watermark Profes­
sional. Of these, only Watermark Profes­
sional supports OLE 2.0. ODE links are 
supported in Equip+, FileMagic Plus, Im­
ageFast, and Watermark Professional. 

PaperClip for Windows provides its 
own proprietary method of linking to other 
applications. Although this method works, 
testers found that text formatting was not 
maintained when linking the OCR mod­
ule to a Windows word processor. 

Equip+ and FileMagic Plus provide 
print-file drivers that aUow printing from 
other Windows applications to a file in the 
document image manager's file format. 
After printing a Microsoft Word for Win­
dows document to the file driver, for ex­
ample, you can view the Word document 
in the document image manager exactly 
as if a scanner had scanned it. 

Watennark Professional can hook up in 
a client/server environment. It offers an 
image-server product based on Microsoft 

PageKeeper 1.1 •••••••.•.••••.••••.•. .$595 
Caere Corp. 
Los Gatos, CA 
(800) 535-7226 
(408) 395-5148 
Circle 982 on Inquiry Card. 

PaperClip for Windows and lsys 3.0 •••..•. .$695 
PaperClip Imaging Software, Inc. 
Hackensack, NJ 
(800) 929-3503 
(201) 487-3503 
Circle 983 on Inquiry Card. 

Reeollect2.11 ....•••..•••.• , ••• , •••• .$595 
MindWorks Corp. 
Sunnyvale, CA 
(800) 396-6463 
(408) 730-2100 
Circle 984 on Inquiry Card. 

Watennark Professional Edition 1.0 .• •••• .$295 
Watermark Software, Inc. 
Burlington, MA 
(617) 229-2600 
Circle 985 on Inquiry Card. 
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ABC 

flowChartcr4.0_ 
C/ftlle. un 6toinot JittJtTU lff. /mwll(r. 

Introducing ABC FlowCharter 4.0. 

I.~~ ....r.~.i.g~_i. .~g ···~~~.i. .~.~·~·~···gr~h.i.~~....h.~.~yyw.~_i.gh~.!. 

When it comes to creating high-quality business diagrams, mission. Only ABC FlowCharter 4.0 features automatic 


new ABC FlowCharter 4.0 gives you ultimate power, line crossovers, intelligent line routing and data fields . 


ABCflexibility and control.The 
FlowCharterFEATURES 

Intell igent fine routing 

Automatic add/delete shapes 

program is loaded with four * fully-integrated modules 
Automatic line crossovers * 
Data fieldsspecifically designed to meet * 
O LE 2.0 automation * the demands of the business 
Royalty free flowchart viewer * 

­

(ABC Viewer '")graphics user. Whether you * 
­

* 
-·~ Statistical Process Control 

Charting (ABC DataAnalyzer'") - business graphics program youneed to create complex 
21 pre-defined diagram templates 
(ABC SnapGraphics ·· )flowcharts fo r TQM and BPR, already own. No other program. *.,~,, .' ..,.-· ­

CorelFLOWl.O 
And those are just a few of the

Visio 3.0 

features we've added to make 

~ your life easier. Right now you 
-

can get ABC Flowcharter 4.0 

for as little as $99.95 upgrade.* 
And you can upgrade from any 

analyze you r statistical data, or simply pull together clean, gives you such complete power for so little. If you want 

colorful presentation charts in a matter of minutes, to settle for less, it's your business. Contact your--­ABC FlowCharter 4.0 can help you accomplish your favorite reseller or call 1-800-877-3040. 

MIC R 0 G RAF x· 
''·' ·'ii·'.f.'''~ ~ I SOITWA RE(• I ,...............
·~ i SPECT RUM 

*U.S. SRP ($ 149.95 Canadian) for users of any Micrografx product or any version of the following competitive produccs:Visio. CorelFlow,AllClear. Flowcharting 4, 
EasyFlow, or other diagramming software. Copyright 1995© Micrografx Inc. All rights reserved. All trademarks are owned by their respective companies. 
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Save Disk Space 


PKZIP •version 2.0 
PC WORLD PKWARE• introduces the next generation of its award 

winning compression utility. PKZIP 2.0 yields greater 
performance levels than achieved with previous releases 
of the software. PKZIP compresses and archives flies. 
This saves disk space and reduces file transfer lime. 

Soll.ware developersl You can significantly reduce 
product duplication costs by decreasing the number ofWORLD CLASS disks required to distribute your applications. Call ForAWARD Distribution License information. 

Put Your Executables on a Diet 
Software developers! Save disk space and 
med ia costs with smaller executables. You can 
distribute your software In a compressed form 
with PKLITE Professional.• PKLITE Professional 
gives you the abillty to compress files so that 
they cannot be expanded by PKLITE. This 
discourages reverse engineering of your 
programs. 

PKLITE Increases your valuable disk space by compressing DOS 
executable (.EXE and .COM) files by an average or 45%. The operation or 
PKLITE Is transparent, all you will notice is more available disk space! 

for YOUR Application 
The PKWAIIB Data Compression Library 
allows you to Incorporate data 
compression technology Into your 
software appHcaUons. The appllcaUon 
prograin controls all the Input and 
output or data. allowing data to be 
c-.Qmprased or extra4ed ~ ~r rro.m any
de\if(':e or area of memory. 

I:m fMiJ Roundup 

SQL Server for Windows NT ($2995 for 
the 25-user version). And PaperClip for 
Windows o ffers an SQL Server version 
ranging from $595 to $995 per seat, de­
pending on the num ber of eats. Jmage­
Fast and FileMagic Plus plan to offer tie­
ins to database servers in future releases. 

No Clear Winner 
Document management standards are still 
too much in flux and technolog ies are not 
defined well enough to pick any of the 
evaluated products as the c lear choice for 
handling all document-imaging needs. But 
the technology is taking off fas t, and three 
of the tested programs are worth serious 
considerati on for any company's initia l 
fo ray into document image management. 

Watermark Profess ional is a good inrro ­
duc tion to the category. It has an elegant 
interface, well-written documentation , su­
perior OCR, and a bevy of image manip­
ulation tools. For example, it can easily 
handle price lists, and when pa ired with a 
third-party database server, it emerges as 
the best bet for fo rms processing. How­
ever, unless you already have or intend to 
install a database server, think twice about 
using Watermark Professional in a hi gh­
volume forms-processing environment : Its 
retrieval times are slow. 

PageKeeper is worth conside ring for 
handling documents that require full-text 
indexing, such as customer service litera­
ture. Its streamlined process ing of scan­
ning, high-quality OCR, and full -text in­
dexing, along with its ability to highli ght 
the re levance of search results . makes 
PageKeeper we ll suited to applicatio ns 
that require in formation access and image 
retrieval. 

FileMagic Plus has a good interface and 
documentation and a ni ce mi x of fun c ­
tions. It doesn' t offer the OCR quality of 
some of it s co mpetitors, but if you are 
looking for a compromise between the 
forms prowess of Watermark Professional 
and the full-text retrieval of PageKeeper, 
FileMagic Plus fits the bill.• 

This report co111<1i11s tire pt1rlial results ofa 
recelll issue of Software Oiges1. a monthly 
publication ofNSfL, Inc. To Piii' hase a com­
plete copy oflhe report, co111act NSTL at 625 
Ridge Pike, Co11shohocke11, PA 19428, (610) 
941-9600; /ax (610) 941-9950; on the /111eme1, 
editors@ 11s1l.com. For a subscription, call 
(800) 257-9402. BYTE Magazine and NSTL 
are both operaJing units ofMcGraw-Hill. fnc. 

:1.52 llVTE M AY 1995 Circle 101 on Inquiry Card. 
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What You Protect Is Your Business. 

Keeping It Protected Is Ours. 


Most people don't know it, but Software Security's 
advanced protection technology safeguards and 
enhances a wide·range of proclucts in addition to 
commercial software applications. 

We protect rhe firmware used in manufacturing 
processes and v0ice processing systems. Gompanion 
disks for college textbooks. Proprietary data and 
applications used by companies throughout the 
world. 

Our technology is also used to deliver pay-per­
access information retrieval capabiUties, to guarantee 
I 00% software registration, to ensure secure electron­
ic transactions and much more. Including, of course, 
to protect software. 

6 THORNDAL CIRCLE DARIEN, CT 06820-5421 

Software Security knows that no matter what you're 
protecting, what you're really protecting is your buslness. 
And we have more ways than anyone else to keep it 
safe. Including the industry's most powerful hardware­
based solutions, network license management, software 
metering, and remote transaction capabilities. 

If your compan)! ha? developed technology that 
shouldn't fall into just anyone's hands, contact Software 
Security today at S00-841-Dl6. After all, protection 
isn't just our business. It's yours. 

SOFTWARE 

SECURITY 


--·- ·-- ·-----­
203-656-3000 Fax: 203-656-3932 BBS: 203-656-3928 

Software Security International, Ltd., London: +44·(0) 1784-430-060 Fax: +44-(0) 1784-430-050 
Minsk, SSJ Belarus: +!7) 0172-45-21-03 Germany, STS: 0130 811257 France, Micro Sigma: +33 146 22 9988 Italy, Tecnosoft SRL: +39 22692 2888 


Bulgaria, Synthesis Soft: +3592 6550 l O Netherlands, B-Tree Software: +31 30 881008 D_enmark. lnrolex Software: +45 53517033 

'No!Way, Ravenholm Computing NS: +47 221 I 0950 Finland, XFfech Oy AB:+358 0628 486 A.ustralla, CEANET: +61 2 922-6311 
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HANDS-ON TESTING 


Concentrate on the basics , but add color to get the edge 
MICHELE GUY AND .JOHN MCDONOUGH 

aiting for the printer market to bottom out? Take note: You can buy a nice color ink-jet print­
er in the $500-to-$700 range or a 6- to I0-page-per-minute monochrome laser printer for about 
twice that amount. Workgroup printers in the 11- to 30-ppm range vary widely in price, de­
pending on their features and the options you select. Laser printers offering more than 10 ppm 
typically provide minimum resolutions of 600 by 600 dots per inch, automatic input and 
emulation switching, support for PCL (Printer Control Language) and PostScript, bidirectional 

monitoring software, and remote-printer-management software. Features previously found only in very high­
end printers, such as multiprotocol printing, are drifting into the midrange market. 

Many vendors are introducing support for 1200- by 1200-dpi resolution, but check things out yourself. With 
monochrome text, you might not notice a d ifference between 1200 by 1200 and 600 by 600. 

Color ink-jets usually cost just a few hundred dollars more than monochrome ink-jets. These inexpensive 
color printers are excellent for adding splashes of color to borders, logos, and clip art. In addition, 720- by 360­
dpi ink-jets are appearing in a market that was once limited to maximum resol utions of 360 by 360 dpi . 

Keep in mind, however, that the resolutions reported by printer vendors actually trans late into addressabil­
ity. You might be able to address 720 by 360 dpi, but if your dots (similar to a monitor 's dot pitch) overlap 
much, the real resolution (i.e., the sharpness of your output) is potentially quite different than what the reported 
resolution wou ld lead you to assume. 

Color laser printer vendors are now aiming their wares at the general-business market. Color laser printers 
can produce full-color output in pages per minute rather than in minutes per page, and their prices have 
dropped substantially during the past two years. 

This month we look at eight 6- to I0-ppm monochrome lasers, 10 11- to 30-ppm monochrome lasers, 
seven color ink-jets, and four color lasers. All were released to the market on or after June 1, 1994. 

How to use this guide 

We used our standard suite of DOS, Windows, and Mac color laser printers. Using charts like the one shown here, we 
OS-based printer tests to choose winners in four categories: summarize test details about the winners and runners-up In 
color ink-jets, 6- to 10-ppm lasers, 11· to 30-ppm lasers, and each of these categories. 

A printer's combined engine 
and processor speed when BEST OVERALL A vendor's rating for engine or 
running our test files, print-head speed: does not 

~ Thb18ocwnortnc.tf-w31U.f"5tt&t dl.hlU· io30PQtn
measured In pages per minute. include a printer's processing~i WCtl~.PtOd&d"C.-.uottlotPCllndPo&lSctUKPC!t­

Higher numbers indicate faster ~ IQcnWQNtUl.s~OUt~etor'littrld'*"Of"lf•ta.tts time. 

performance. 

trillr'ad PCt.&• ..., w..omMk lwltdllrC bet"""" loouts.~---·--­
~clN~--~. U.fS.lGOQi\t.fff•tonlfdtlMnU\11 

c:ort'PCnentol a. DdrUf;}CIU ~ uw tofW dNm 

trom • tium-. tonet~ coini:.intf. 

The retail price of the printer asA composite rating for 
nam ::""l!SIU configured for our tests. This..11111 

IJ.55 l l.36 WA ... ,.. ,.... / price may include optional
performance, features, usability, 
and quality, based on a 10-point ~~:;: 10.lle 1058 0.03 20 ........ snss memory (see the Roll Call on

scale; higher numbers are _,,. ••w1...1ot•w 1.11 \OJIS 10.52 8.83 10 

better. ..-. WmattOpmlR:l 1.11 .... S.20 10 :::. :;! page 168).
"" llml4' OMS 1660PrlntSptem 7.0 1 t0.59 us D.12 IG .. ... .._.._.. $4890 
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RASTER·IMAGE PROCESSOR 

laser, transfers the Image by 
coating the photoconductor drum 
with toner. It then transfers that 
Image onto paper. 

The RIP comprises a BIOS, an emulator, and a band-building 

nr~ 11 
I UJ.1 
b1ll 11 ~1 .._ BEST 

The Impressive Parts 
PAPERFEED MECHANISM 
A roller picks a piece of paper from the Input tray 
and passes it to an anti-skew, heavy.friction roller. 
From there, it passes an aligning roller, and then a 
metering roller. It then goes through the EP engine, 

PAPER TRAYS where it gets the Image impressed onto it. From 
Think carefully of all the types of there, it goes through to the fusing hot roller. Finally, 
paper you might need your printer to it heads through rollers that escort the end product 

handle. H capacity Is Important, to the exit bin. 

check the Roll Call on page 168 for 

maximum paper-capacity ratings. 


ElECTROPHOTOGRAPHIC ENGINE 
The EP engine receives the bit map 
from the RIP and, using a low-power 

LCDPANn 
Before you buy a 
printer, test-drive the 
user intert.Ke that monitors 
and controls print jobs. 
Software programs that you 
Install on a PC are 
Increasingly replacing 
printers' LCD menus. 

system. The BIOS receives Input from an incoming port and buffers 

that data, transmitting It at the highest transfer rate that it and the 

processor can sustain. The emulator scans the data and 

determines Its POL (page-description language), parses it, and then 


and bidirectional, with support for the IEEErenders a full-page bit map. The band-building system quickly 
1284 standard. SCSI connectors should be creates a series of bands, which it then hands off to the EP engine. 
SCSl·2, preferably fast and wide. For a 
networt printer, look for fast Ethernet, 
LocarTalk, and/or Token Ring. You might need 
an SNMP-compllant interface, but be wary of 
anything proprietary. Good networt printers 
can receive data from all ports simultaneously; 
look for "multiprotocol, multitasking'' models. 

INTERFACES 
The more interface options a printer has, the 
better. Parallel ports should be high-speed 

U-to30-PPM 
LASERS 
Best Overall 
Kyocera Ecosys FS-3600A 
This 18-ppm printer was the 
clear winner in speed for both 
PCL and Postscript and as a 
Netware print server. It also 
offers an ecologically sound 
ink-medium system. 
PAGE 156 

High-Quality 
Lexmark Optta Rx 
This easy-to-use, 1200-dpl 
printer produces crisp and 
clear text, graphics, and 
photographfc Images. It also 
boasts a monthly duty cycle 
or 40,000 pages. 
PAGE 156 

6- to 10-PPM LASERS 
BestOverall 
QMS 1060 Print System 
This 10.ppm, 600-dpi prihter 
offered the best PCL and 
Macintosh performance 
scores In the 6· to 10.ppm 
category, and it produced 
above,average output quality. 
PACE160 

Low-Cost 
DEClaser 5100 
The leader In 6- to 10-ppm 
lasers priced at under 
$2000, this 60().dpf printer 
offers good output quality 
and sophisticated prlnter­
monltorlng software. 
PAGE160 

COLOR INK-JETS 
Tektronix Phaser140 
This ink-jet led the category In 
output quality. The Phaser 
140 ships wi th standard 
Adobe PostScrlpt and parallel 
a,nd l!oc:all'alk Interfaces; It 
offers an optional Et)lemet 
interface as well. 
PACE162 

COLOR l:ASERS 
Xerox 4900 Color Laser 
Printer 
The Xerox 4900 produced the 
best color and monochrome 
quality in Its class. It's rated 
at 12 ppm for monochrome 
output and at 3 ppm for color 
output. 
PAGE 164 
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ESSENTIAL FOR LARGE WORKGROUPS 


•• 

T
he l 1- to 30-ppm laser-printer 
category targets workgroups in 
a networked environment. We 
tested the speed of the 10 printers 

in this group as stand-alone units and as 
print servers on a Novell NetWare 3. 12 
Ethernet network. Requirements for this 
category include an Ethernet interface, 
support for both PCL and PostScript, and 
a minimum of 6 MB of memory . The 
printers in this group share the follow­
ing characteristics: manufacturer-rated 
speeds of between 12 and 20 ppm, min­
imum print resolutions of 600 by 600 
dpi, the ability to be configured as a 
shared printer on a network, automatic 
switching between interfaces, auto-sens­
ing between emulations, and monthly 
duty cycles that range from I 0,000 to 
50,000 pages. 

The Kyocera Ecosys FS-3600A earned 
our best-overall rati ng, reflecting its su­
perior performance in our PCL, Post­
Script , and network tests . The 18-ppm 
FS-3600A came in at just under 16 ppm 
in our text tests. Although it boasts a max­
imum resolution (i .e., addressability) of 
600 by 1200 dpi, the FS-3600A has an 
output quality that, while good, received 
stiff competition from the other printers 
and so was rated on ly about average for 
the group. We Like the FS-3600A's com­
pact, 24-pound frame. 

Priced at $4193, the unit Kyocera sent 
us included standard support for PCL5e 
and PostScript Level L, as well as an op­
tional Ethernet connection. Kyocera also 
provides Loca!Talk and Token Ring in­
terface options. 

The more ponderous 75-pound Data­
products Typhoon 20 fin ished second in 
the best-overall category. The Typhoon 
20 delivers a strong mix of perfonnance, 
quality, and features . The 20-ppm Ty­
phoon 20 (Dataproducts also offers a 
30-ppm model, the Typhoon 30, and a 
60-ppm model , the Typhoon 60) has a 
maximum print resolution of 800 by 800 
dpi. But its paper-handling features set 
it apart: The Typhoon 20 ships standard 
with three paper trays , can output pages 
face-up or face-down, supports a maxi­
mum input capacity of 850 sheets, and 
has a 50,000-page monthly duty cycle. 

VIRTUAL PRINTERS 
At one time or another, you've probably sent a file to print and waited around 
while noUting happened. That's called virtually printing. But don't be mistaken: 
Dataproducts' Virtual Printing Technology, or VPT for short, is something 
quite different. VPT adds network Sip3rts to printers by acknowledging arid .re­
ceiving up to 64 d~rent printer configurations concurrently, each with its own 
network protocol, operating system, printing language, default resolution, 
paper size, font, and·orientation. So, instead of stopping stone-cold when it re­
ceives a file it can't print, a printer with VPT rejects that file and goes about 
printing the files that it can. 

Dataproducts.designed VPT to work on any network printer, although. dif· . . 
ferellt pri~ers might support a different ra~ge of VPT features. When a VPT· 
enhanced Printer receives a documerit ad­
dressed to one _of its virtual printers, it 
adjusts its·configuration accordingly. For 

• local"falkexample, one user's virtual printer might \ . 
translate to an Apple EtherTalk, System • Bidirectional IEEE 1284 ~parallel) 
7.0, PageMak~r file in 800· by 800-dpi • ftS-.232/RS422 (serial) 
,resolution using PostScript Level 2, 12· • 10Base-T/10Base-2 (Ethernet)
point Gothic type, on letter-size paper, in DEC LAT services 
landscape orientation. At the same time, IPX services (Novell NetWare} 
another client on the network could click EtherTalk 
on the Print command and automatically TCP/IP servi~s 

evoke an entirely different setup. • UTPISTPToken mng 
VPT follows the client/server model: IPX 

EtherlalkThe VPT-equipped printer is the server, 
TCP/IPand the computers that send it jobs are 

clients, each appearing-as a separate net· 

work node. 11>'. ·de~ult, the NOS (network operating system} handles queuing 

and prioritization; alternatively, you could use middle-management systems 

to provide print-qu~uing and spooling services. · 


Dataproducts' VPT associateS al of a printer's useN:Ollfigurable parameters 
as 64 virtual ports;·thus performing an elaborate forin of emulation switch· 
ing. VPT can also give you access'to printer features that aren't selectable In'. 
your host-resident drivers, . 

And while VPT gives a network user the flexibility to configure a network 
printer as if it we~ hii; or her own personal printer, a network administrator 
can use VPT as an SNMP management utility that forces pe:ople to access print· 
ers in certain ways. For example, an administrator can set up a virtual print· 
er so ttiat onlj certain network users have access to·certain trays. VPT also 
includes resource accounting, which enables an administrator to discern 
who is printing what, how many copies, and how often. 

Dataproducts' VPT concurently supports such protocols as TCP/IP, Apple 
EtherTalk, Novell IPX, Token Ring, and Digital's lAT (Ethernet only). It supports 
more than 20 operating systems, Including VMS, NetWare, lAN Man~er, 
Windows, Windows NT, and 12 versions of Unix. 
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In addition, Dataproducts' BYTE BES'T' 11- TO 30-PPM LASER PRINTERS 
Virtual Printer Technology al­
lows up to 64 different printer 

An ecologically sound,. solid performerconfigurations imullaneously 
on a heteroge­
neous network 

Weiglitingfor 
(see the textBest Overal 
box " Virtual 
Printers" ) . In 
short, it wou ld 
be a crime not 
to connect the 
Typhoon 20 to 
a network. The 
unit ' s on ly big 
drawback is 
its hefty $7255 
price tag. 

Fo llowin g 
close behind 

the Typhoon 20 is Hew lett ­
Packard's La erJet 4MV. Rea­
sonably priced at $3549, the 
4MV can print 16 ppm at 600 
by 600 dpi , has a maximum 
resolution of 600 by 600 dpi , 
and supports PCL5e, HPGL/ 

BEST OVERALL Kyocera Ecosys FS-3600A 

This 18-ppm printer was the fastest of the 11- to 30.ppm 
laser printers, producing superior PCL and PostScript per­
formance results In our stand-alone and network tests. Its 
standard features Include a bidirectional parallel port, 
enhanced PCL5, and automatic switching between inputs. 

Instead of the usual toner cartridge, the FS-3600A uses a toner drum that 

is a permanent component of the printer: you replenish the toner drum 
about every 10,000 pages from a burnable toner-supply container. 

OVERALL PPM MFR.'S PPM 
SCORE PCL POSTSCRIPT MAC RATING 

BEST Kyocera Ecosys FS-3600A 8.11 13.55 13.36 NIA 18 
RUNNER.IJP Dataproducts Typhoon 20 7.81 10.98 10.58 9.03 20 
RUHHER.IJP HP Laster Jet 4MV 7.71 10.95 10.82 8.63 16 
RUNHER.IJP Lexmark Optra Rx 7.71 5.47 5.64 5.20 16 
RUHHER.IJP OMS 1660 Print System 7.61 10.59 9.95 9.12 16 

For the best-looking output... 

SCORES PRICE 
QUALITY FIATURES USABILITY ASTISIID 

&.oU. &&& && $4482 

&&& &&&& &&&& S7255 
&&&& &&& &&& $3549 
&&&& &&& &&&& $2898 
&&&& &&& &&& $4899 

2, and Adobe PostScript Level 
2. The 4MV also comes with HIGH-QUALITY Lexmark Optra Rx 
HP' s multiprotoco l JetDirect 
card for LocaITalk and Ether­ This 16·ppm printer, which supports 300, 600, and 1200 dpi, produced the best­
net, plus a user-configurable looklng output in this category. Lexmark designed the Optra Rx for single-user 
1/0 buffer. The 4MV offers a desktops and connected workgroups with moderate printing volumes. Its standard 
monthly duty cycle of 35 ,000 features Include enhanced PCL5, Postscript Levels 1 and 2, and auto-sensing 

pages and a maximum input between emulations and auto-switching between Inputs. The Optra Rx has an 
Intuitive control panel and, at 40,000 pages per month, the second·hlghest duty capacity of 850 page . Options 
cycle of all the printers we tested. Options Include duplex printing and a 40.MB include a 42-MB internal hard 
hard disk. drive, to g ive you access to 

Adobe Type I fonts, and a Jet­

Direct card for Token Ring OVERAU PPM MFR.'S PPM SCORES PRICE 

connecti vity. 
 SCORE PCL POSTSCRIPT MAC RATING QUALITY FIATURES USABILITY ASTISIID 

Lexmark 's 1200- by I 200- BEST Lexmark Optra Rx 7.71 5.47 5.64 5.20 16 &&&& &&~ &&&& $2898 

dpi Optra Rx produced the RUNHER.IJP OMS 1660 Print System 7.61 10.59 9.95 9.12 16 &&&& &&& &&& $4899 

highest-quality RUNNER-UP Canon LBP-1260 6.78 8.14 6.37 NIA 12 &&&& &&& &&&& $2298 
RUNHER.IJP Apple LaserWriter 16/600 PS 7.35 10.35 10.04 9.00 17 &&&& &&& &&& $2429output, though 


High-Quality 

Weighting for 

RUNNER.IJP Xante Accel-a-Writer 8200 7.23 8.66 8.42 7.41 16 &&&& &&&& &&& $7990not at spectac­
ular speeds: lt 
prints 16 ppm 
at 300 by 300 
dpi, but on ly 8 
ppm a t 1200 
by 1200 dpi . 
But it compen­
sates for thi s 
Iack lu ter per­
formance with 
truly crisp line 
drawing, read-
ab le text in 

sizes a<; small as 1.5 point , and 
near-photographic-quality 
gray-scale images. lts bidirec­
tional print utility allows local 
and remote printer control. An 
optional MarkNet adapte r a l­
lows you to connect to 18 dif-

N/A ; not applicable. 

ferent NOSes (network oper­
ating systems) simultaneously. 

Selling for $2298, the DEC­
laser 3500 is a good buy. Like 
many Digital Equipment prod­
ucts, its construction is solid, 
and th e 3500 comes with a 
particularly good setup guide. 
Its PCL driver lets you change 
the image-control setting from 
either the imaging-mode or m<m­
ual-se lect setti ng to the smart ­
laser setting. TI1is setti ng auto­
matically selects an appropriate 
image-control setting for you. 

If you are searchin g for a 
workgroup printer priced un ­
der $2500, you should consid ­

er these 600- by 600-dpi laser 
printers: the Apple LaserWriter 
16/600 PS ($2429), the Canon 
LBP- 1260 ($2298) , and th e 
Texas Instruments microLaser 
PowerPro ($ 1639). The Laser­
Writer stands out with 8 MB 
of standard RAM and a 17-ppm 
engine rating. 

Reliabili ty is another impor­
tant considemtion when choos­
ing a printer. Although most of 
the un it. in this review come 
with o ne-year warranties on 
parts and labor, Canon ' s LBP­
l260 includes a two-year war­
ranty on parts and labor, and 
Lexmark's Optra Rx and Ap-

KEY 

Ratings from 1 to 4: 
& is the lowest: 
&&&& Is the highest. 

pie's LaserWriter 16/600 PS 
both inc lude one-year war ­
ranti es on parts and labor, as 
well as free freight to and from 
the repair center. 

A new printer th at mi ssed 
our te ting deadline is the QMS 
l660E Print System. While the 
current 1660 configurati on 
hips standard with LocalTalk 

and offers Ethernet as an op­
tion, the I 660E ships standard 
with Ethernet and offers Local­
Talk as nn option. 
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Price vs. Performance andFeatures 

These charts depict the ratios of the general overall scores (a weighted combination of perfonnance, quality, features, 
and usability) to the prices for-the printers as tested. See the Roll Call (on pages 1~ to 1711 to discern the as-tested 
configurations and to look for the specific features you need. 
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The Dataproducts 
Typhoon 20 offers 

multipl e paper-handling 

opti ons. T he T y phoo n 

we tested has th ree 250­

s hce t pa pe r trays a nd 

s upp o rt s pa pe r s izes 

from letter to 8 5. It also 

has a manua l-feed tray 

fo r postcard s, heavy paper stock, and adhes ive labe ls. An 

opti onal multimedia feeder in serts s tacks of c nvc lopes­
which, in most printers, must be inserted one at u 1ime ­ and 

a face-up ex it tray spares transparencies from being curled by 

the printer's rollers. The 20-ppm laser printer, which supports 

reso luti o ns o f up to 800 dpi in Pos tS c r ipt mode. has an 

intuiti ve contro l panel and is capable of 

----~s:;~:-r--- churn ing out 50,000 pages per 

Epson's Stylus 
Color Ink Jet Printer 

lets you know where you 

stand. The Epson Spool 

Manager utility icon appears 

on-screen when you send data to the printer. If you double­

click on this icon, a dialog box appears, infonning you of the 

status of the print job, including details of the current page. 

Nested menus let you hold print jobs, reorder them for later 

printing, or delete them. Another nice feature is that you don't 

have to swap color and monochrome cartridges; both are 

installed at all times. 

The DEClaser 3500 is one of the few printers around 

!hat let you edit watermarks, the superimposed text controlled 

by the driver on your final outpu t. If you' re not in love wi th 

yo ur confid e nti a l or 
draft wate rmark, yo u 

can open the DEC laser 

3500's printer-se tup 

ut ility and change the 

tex t, fo nt , size, angle, 

perce nt age of g ray, 

and x .y pos iti o n of a 

watermark. Thi s 12-ppm workgroup laser printer prov ides 

many ways to improve the qu ality of output; its SmartLaser 

imag in g fea ture anal yze a ll your print j obs and chooses 

the best o f th ree imag ing modes (spread shee ts and tabl es, 

presentati ons. and entire page as graphic) fo r the job. 

158 BY TE / NSTL LAH R EPOR T MAY 1995 



At Lexmark, we don't limit top-of-the-line features 

to our top-of-the-line printers. 

The new Optni" family is the first full line of network­

ready, desktop laser printers capable of true 1200x1200 

~ dpi*printing. Each Optra laser printer, from 

~ the extremely affordable 12 ppm Optra R to the 
It rum w;lh 1 f 116 0 L ' d l' NerWare' extreme y power u ppm ptra x1 , e 1vers 

four times the sharpness of ordinary 600 dpi printers. 

No matter which option you choose, our break­

through MarkVision·· printer utility is standa rd. Users 

and LAN managers can control and configure every 

Optra on the network, and monitor job statistics, right 

from Windows·· or Macintosh workstations. 

PostScript'" Level 2 and enhanced PCL" 5 emulations 

are al so standard. Which means that every Optra prints 

incredibly sharp graphics and beautiful , crisp text from 

virtually any of your application . 

All thi s value and innovation from Lexmark, a 

former division of IBM. For more information, call us 

at 1800 891·0399, ext. 231. 

Thank to the new Optra family, you can choose 

the best printer, rather than the best compromise. 

ADVANCING TH E ART OF PRINTING 

~ • 1200 ~i rOCJJJ'OS addilionaf mancry lor complex r'8s Lexmark p-oci.Jcts aro ~ilCtllOO ulCX.Y lhO ISO 9002 i'.lPOf'OYOd ~ty~ Tho Eno"g/ S".a: embOTI does rol roptOC.Mt EPP. IY'ICXlr'..omMt of Bf'f'I croduc1 0t 
~::t :;crvic:o. LomWk. Cptra and ~kVi:;o'l twe tr..dMlarks o1 Le:.:rnak hterrot.ional. nc. Nol'h'aro 13 u rogis1oroo tradomatk of No~. nc.. Wna:utr. is a trademark ol Mcrosot1 CorporallOfl. Macn1osh i::l a tog.st~ u~ 
~ Ol lu*JCarp.M:f. re. PostScr'Clt isa tl"IJdm'kYk of AabeSystcrns h:opcr.ttOO. 'MW:;hmay bOrogGtcrod,, 00'\UIPsOO~ PCt IS a regi:;:OOO trad£rnak 0: He ...~lt·Packa-d~. 0 1995 Loxm.'Ytc lntcma:x:n.ll, he. 

http:lntcma:x:n.ll
http:roptOC.Mt


SOLID, MIDRANGE PRINTERS 


• • 

W
e tested eight 6- to l 0­
ppm laser printers, which 
are well suited for stand­
alone use and for small 

workgroups. These units print text 
and graphics in highly acceptable 
quality-better than just adequate. 

All but Fujitsu's 300- by 300-dpi 
PrintPartner 8000, Kyocera ' s 600­
by 1200-dpi Ecosys FS- l 600A, and 
Xante ' s 1200 by 1200 LaserPress 
1200 offer maximum print resolu­
tions of 600 by 600 dpi . The Laser­
Press 1200 outputs near-typeset-qual­
ity text. All but one, the inexpensive 
NEC SuperScript 660i, offer either 
a standard or optional network/Lo­
ca!Talk interface. They all come with 
PCL5 and offer standard or optional 
PostScript. We requested that ven­
dors ship their 6- to 10-ppm laser 
printers to us with a minimum of 4 
MBofRAM. 

The best-overall rating for this 
group went to QMS's 1060 Print Sys­
tem. The l 060, with a manufactur­
er' s rated speed of 10 ppm, produced 
the fastest PCL and Mac performance 
results and finished second in our 
PostScript performance tests. ln the 
PCL raw-tex t test , the QMS 1060 
printed approximately 8.7 ppm at 300 
dpi. This 600- by 600-dpi unit also 
offers above-average output quality. 

With a $2399 price tag, the 1060 
ships with PCL5, PostScript Levels 1 
and 2, and SCSI and LocalTalk con­
nections. Ethernet and Token Ring 
interfaces are optional. It offers a 
monthly duty cycle of I 0,000 pages 
and a maximum input capacity of 
1150 pages. 

The Kyocera Ecosys FS- l 600A 
placed second overall. The FS- l 600A 
is a 10-ppm printer with a maximum 
true resolution of 600 by 1200; it de­
livered the fastest PostScript score 

:.' -' MULTIFUN'CTIONAL PERIPHERALS 
Ifyou're short on fl~i'space and need a printer, afax.machine, acopier, and ascan, ·· 
ner, then you're a6~ely candidate forthe Swiss Anny knife ofoffice machines: an MFP 
(multifunctional IH!riphe~I). Oftep called hydras, these multiheaded printers are 
growing in demand·in the SOHO (small .office/home office) marftet'-or anywhere ~ 

.,;. you n~. a singfe Pt:riP,~~ral-that can do jt all. MFP.s represent lhe i!Jevitable ev~lu•~,;~ 
tion of the SOHO pririt~r market-the convergence of office !M!ripherals-beCauslfiii';~
ScOOners, copiers,~ and . . . . . · 

fax machines all u5e sinular pa­
per-marking engines. 

, ~ During the e~rly ·1_99ps, 
·most MFP·pniductswere fa$.t 

.yf.> •. expensive machines~ilim~ ~ 
0 · ·ttie' liigh end i>l the marltet, 
, ' ·but in 1994, one-stcip Periph­
. : eiclls with affordable ptiC!!S 

emerged for the SOHO mar­
ket. BIS Strategic Decisions 
analyst Barry Tep~,reports 

·· wat you ·can purchase ltew. 

lett·Packaril's top-¥11ing Of- Theloshiba TF505 Is a·small printer tbat also has th.e 

fiCeJet for $795, While a ~in- ability to handle scans, copies, and faxes. 

paper fax machine, an ink-jet 
printer, and a p;ersonal copier cost more than $1000 if you purchase them all 
separately. 

. Notable print~r. Yendors, such as Cano~ USA,,Okidata, QMS, Ricoh, Toshib~,';~ 
.aild Xerox, offer hydras of varying strimis. The HP Offic~et is a monochrome ,:: ·. 
.DeskJet ink-jet pri~With.a9600-bps modem; it can also scan and fax documents.; ; "'" 
Toshiba's TFSOS, a$2399 4-ppm laser printer, also serves as a scanner, a plain· 
paper fax machine, and a copier. To print documents on the Tf505 from a PC, you 
must install Toshiba's Windows-based l~geVision Ill Print Manager·and connect 
the.TFSOS to a host'system with a bldirectional parallel cable. ·., 

..To,push the MFP .ini"rket forward and:tO oli\'.iate the nffd fos:·proprietaey inter~ . ~f 
; , ~the MFPA (Multifunction Printer AssOdation) is proi:noting support for its MFPI / . 

·· (MultifunCti~n Peri'P.irercil lrrterface). Completed as an interim Standard in Febni- "-''· 
. · ary, the MFPt standant'provides a nonpropnetary API for controlling MFPs. The ,..0. 
· po~ intemationa{Sta~dard is tailored to be compatible with Microsoft's propri­
etary MAW.(Microsaft At World standard and is based on a similar concept, but 
Microsoft hai; yet~ embrace MFPI. It is also questionable whether Microsoft is ace 

·tjvely supporting MAW'anymore. Novell reports that its set of technologies called 
NEST (Novell Emliedded Systems Technology), for controlling p,eripherals on ·a 
NetWare LAN, will be compatible with MFPI. 

in thi s category and the second-fastest PCL scores. The unit The printer ' s ecologically sound toner contains ceramic 
we tested had a list price of $2464. particles that continuously clean and polish the drum; Ky­

The FS- l 600A ships with PCL5e standard and provides ocera claims that, because you never need to purchase actual 
Postscript Level 1 as a $289 option. LocalTalk, Token Ring,· cartridges, the resulting cost per page is an outstand ingly low 
and Ethernet interfaces are also optional. The FS- l 600A of­ 7 cents. A long-life fu se in the processor reduces power con­
fers a monthly duty cycle of 25,000 pages, which is the high­ sumption, admitting the FS- l 600A into the EPA Energy Star 
est in this group. program. 
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The DEClaser 5 100 distin­ BYTE BEST 6- TO 10-PPM LASER PRINTERS 
guished itself with the third­
highest overall rating, the top For modest worlkgroups... 
rating in the under-$2000 price 
range, and the best-overal I 

BEST OVERALLquality score, thanks in part to QMS 1060 Print System 
an image-enhancement featu re 
for Postscript. Thi s 600- by This 10.ppm. 60().dpi printer offers four resident emulations: 

PCL5, Postscript Levels 1 and 2, HPGL, and Uneprinter, with ·auto· 600-dpi, 8-ppm printer is a 
sensing between emulations. You can print on a variety.of paperbargain at $ 1599, and it comes 
sizes with the 1060. including letter, legal, executive, A4, 85-ISO, standard with an envelope feed­
envelopes, and postcards. The 1060 comes standard with 

simultaneously active parallel, serial, and LocalTalk interfaces, plus two op­
er, Loca!Talk, Enhanced PCL5, 
and Adobe PostScript Level 2, 

tional network interfaces. Also optional are PCMCIA slots for font cards and including 115 scalable fonts. 
hard disk support. The 1060 supports .up to 64 MB of RAM, provides a base Font expansion is availab le 
tray capacity of 500 sheets (the highest of this group), and can hold three input trays. through PCMCIA slots or via 

an op ti ona l hard disk. The 
printer has a monthly duty cy­ OVERALL Pl'M MFR.'S PPM SCORES PRICE 

SCORE PCL POSTSCRIPT MAC RATING QUALITY FEATURES USABILITT AS TESTEDcle of 20,000 pages and a max­
BEST OMS 1060 Print System 6.58 7.92 7.34 6.39 10 .u ....... ......... ......... $2399
imum input capacity of 850 
RUNNER-UP Kyocera Ecosys FS-1600A 6.36 7.81 7.76 5.98 10 ......... ......... ..... $2464
pages in three trays. 
RUNNER-UP Digital DEClaser 5100 6.25 6.05 5.56 5.36 8 ....... $1599
........ ..... .
The Xante LaserPress 1200 
RUNNER-UP Mannesmann Tally T9008 Laser 5.70 6.21 N/A N/A 8 ....... ......... ....... $1768
was the only 1200- by 1200­
RUNNER-UP Epson Aclionlaser 1600 5.62 5.37 N/A N/A 6 .......... ....... .......... $1199
dpi printer in this gro up . It 

produces crisp 

Weighting for 
 Iines and text For budgets under $2000... 
Best Overall and beautiful 
and Low-Cost gray-scale im­ LOW-COST DEClaser 5100ages; however, 


the lack of a 

The DEClaser 5100, priced at $1599 as tested, was the overall winner among theprint-density­
6- to 10.ppm lasers in the under-$2000 range. Digital designed this printer with smallcontrol feature 
workgroups in mind. It supports Adobe Postscript level 2 and Enhanced PCL5; auto­caused it to 
sensing between emulations; simultaneous support of serial , parallel, and LocalTalk suffer in our 
ports and an .optional Ethernet port; font expansion through PCMCIA ·slots; and an white-on-black 
optional hard drive for storing additional forits . The DEClaser 5'100 also earned the

quality test, a 
highest quality rating in the 6- to 10.ppm laser category. You can configure the unit's 

test with which 
bidirectional driver to alert you of the printer's status with either visual effects or sound effects, including

other printers a male or female voice. 
had some de­

gree of difficulty as well. 
OVERALL PPM MFR.'S PPM SCORES PRICEDesigned to provide output SCORE PCL POSTSCRIPT MAC RATING QUALITY FEATURES USABILITY AS TISTill 

for anything ranging from basic 
BEST Digital DEClaser 5100 6.25 6.05 5.56 5.36 8 ............ ......... ........ $1599


office draft documents to near­
RUNNER-UP Mannesmann Tally T9008 Laser 5.70 6.21 N/A N/A 8 ....... ......... ....... $1768 


typese t-qua l i ty images , the RUNNER-UP Epson ActionLaser 1600 5.62 5.37 N/A N/A 6 ............ ......... .......... $1 199 

LaserPress 1200 was the most RUNNER-UP Fujitsu PrintPartner 8000 5.41 6.37 N/A N/A 8 ......... ...... ......... $1186 

fully featured product in the RUNNER-UP NEC SuperScript 660i 5.15 4.73 N/A N/A 6 ......... .... ..... $999 

6- to I 0-ppm range. Rated at 8 

ppm, its base configuration in­ NIA= not applicable. 


KEY 
cludes 24 MB of RAM (it can 

Ratings from 1 to 4: hold 64 MB), a multipurpose MB model reflects NEC's es­ and the Mannesmann Tally 
.l is the lowest: sheet feeder, PCLS, PostScript timated street price for the ad­ T9008 Laser ($ 1768 with 6 
A.lA.l is the highest. 

and HPGL/7475A drivers, and ditional RAM. MB). The 6-ppm, 600- by 600­
Loca!Talk, SCSJ- l , and Ether­ The SuperScript 660i ships dpi Ac ti onLaser 1600 has a 
net connections. with PCL5e and GDI emula­ bidirectional parallel interface Level 2 support. 

Ir you're looking for a per­ tions, and there ' s a PostScript and PCLSe. LocalTalk, Ether­ A new printer in this group 
sona l, stand-alone printer, the Level 2 opti on available for net, and PostScript Level 2 are that missed our testing dead ­
low-priced NEC SuperScript $99. In GDT mode, you can add optional. The PrintPartner 8000 line is the QMS I060E Print 
660i might fit the bill. This 6- one of three colors to your doc­ is a 16-pound, 300- by 300-dpi, System. Announced in Janu­
ppm, 600- by 600-dpi printer ument, but to do so you must 8-ppm printer that ships stan­ ary , it costs the same as the 
provides only one interface-a purchase a color cartridge. dard with PCL5 and offers Lo­ QMS 1060 that we tested: 
bidirectional parallel port-but Other printers in this cate­ ca!Talk, Ethernet, and Post­ $2399. The 1060 sh ips stan­
the 2-MB base model costs just gory selling for under $2000 Script Level J as options. The dard wi th Loca!Talk and offers 
$799. The unit we tested had include the Epson ActionLaser T9008 Laser is an 8-ppm, 600- an Ethernet interface as an op­
6 MB. Because NEC doesn ' t 1600 ($ 11 99 with 4 MB of dpi, PCLSe unit that provides tion, whereas the 1060E ships 
sell memory for its printers, the RAM), the Fujitsu PrintPart­ optional Loca!Talk, Ethernet, standard with Ethernet and of­
$999 price quoted for the 6- ner 8000 ($ 11 86 with 5 MB), Toke n Ring , and PostScript fers LocaJTalk as an option. 
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Color lnl{-Jets 

U


nless you really need the quality of a color laser print­

er, why not cut your expenses with one of the seven 
color ink-jets reviewed here? The idea of buying a 
color ink-jet for only $100 or so more than the price 

of a monochrome ink-jet printer is indisputably appealing. 
Most of these color ink-jets are considerably smaller, less 

expensive, and slower than the lasers we tested for thi s report, 
but they provide better quality and quieter operation than 
dot-matrix printers. Their main attraction is that they offer 
color at reasonable prices. We tested seven color ink-jets, 
which range in price from $355 to just over $2000. 

We awarded the best-overall color ink-jet moniker to 
Tektronix's Phaser L40. The 140 is the only PostScript 
printer-and the only one to offer an optional Ethernet 
interface-in this category. Its as-tested price of $2091 
makes it the most expensive of the color ink-jets, but if 
you're looking for quality, it 's worth it. With a resolu­
tion of 360 by 360 dpi, the Phaser 140 takes its time and 
produces color output comparable to-but for thousands of 
dollars less than-the Least expensive color laser we tested. Its 
monochrome quality was also comparable to that of most of 
the monochrome Laser printers we tested. 

The Phaser 140 can print on plain, coated, or glossy paper and 
on transparencies (we used the glossy paper provided by Tek­
tronix). You can print on legal-size paper by upgrading the 
printer from its standard 8-MB configuration to a 12-MB one. 
The Phaser 140' s trade-off for quality is speed-or lack thereof. 
In fact, it was one of the slowest color ink-jets we tested. 

Epson's Stylus Color lnk Jet and Digital 's colorwriter 520ic 
tied for second place. At 720 by 720 dpi, the Epson Stylus has 
the highest addressability in this category. Its second-place sta­
tus was due not just to its outstanding quality but also to its 
all-around solid showing in our quality, features, and usabil­
ity analyses. The Stylus printer software offers many options 
for optimizing the quality of output and for monitoring print 
jobs. You can print on plain paper at 360 dpi on the Stylus; 
special coated paper is required for 720-dpi resolut ion. 

The Digital colorwriter 520ic attained the fastest perfor­
mance results in the group; it has a 5-ppm rating for mono­
chrome output and a 0.3-ppm rating for color output. An RS­

.--------------------------------------~ 

~· BEST OVERALL-TEKTRONIX PHASER 140 
~ If you' re looking for excellent monochrome and color qu(llity from an ink-jet, the Phas~r 140 pro­

~ vides it. This 360- by 36().dpi color ink-jet has built-in Adobe Postscript Leve_l 1 and 2 support, 

~ comes with parallel and LocalTalk ports, and offers Ethernet asap option. Designedforwork­


groups, its networking ports work simultaneously. The Phaser 140 comes standard with 17 resident 
fonts and 8 MB of RAM. It does high-quality printing on plain, coated, and glossy paper and transparencies, and, 
if you add a 4-MB RAM upgrade, on legal paper as well. It's a bit slow, but quality takes time. 

Tektron Ix Phaser 140 

Digital colorwrlter 520ic 

Epson Stylus Color Ink Jet 

Lexmark ExecJet lie 

OVERALL 
PCL 

MFR.'S PPM --~SC:<.:- PRICE,0,R(S____ 
SCORE RUilfG 

4.31 NIA 1.11 NIA 2 

4.06 4.13 NIA NIA 5 -
4.06 2.47 NIA NIA 2-3 

--~ 
4.03 2.69 NIA NIA 3 

The easy accessibility of the Phaser 140's ink 
cartridges (left), along with its high.quality output 

(above). gives the 140 our top rating in its class. 

232 port is optional. The colorwriter 520ic supports the HP 
DeskJet 5001500C/550C emulation and up to two output trays 
for a maximum paper capacity of 300 sheets (twice as many 
as its closest competitor in the paper-capacity category). 

At $355, Digital' s lower-end colorwriter I 20ic is the least 
expensive color ink-jet we tested, and it posted the second­
fastest performance and the best usability scores. Its mono­
chrome speed is rated at 2 ppm, and its color is rated at 0.3 
ppm. It has a relatively low maximum input capacity of 70 
pages and offers parallel input only. Weighing in at 8.3 pounds 
and sporting a small footprint (about 14 by 14 by 11 inches), 
the colorwriter I 20ic is a good candidate for road trips. 

The fourth-ranked Lexmark ExecJet Ile is a 300- by 300-dpi 
printer priced at $379 with a monochrome speed rating of 3 
ppm. Its color output is rated at 2.5 to 7 minutes per page, 
110 1 pages per minute. 

The two Canon ink-jets we tested were easy to operate. They 
both come with a laminated quick-start guide for easy setup 
and extensive on-line Windows-based help that includes point­
ers for setup, use, maintenance, and troubleshooting. The BJC­
600e offers the second-best quality rating and has a price of 
$549. It has a 3-ppm rating for monochrome output and a )­

QUALITY FEATURES USABILITY AS TESTED ...... ..... $2091 .. .. .... 

.........,__
--- •••• $449
•••• $699 ... ••• $379 

Ker. Ratings from 1 to 4: 4 ls the lowest; ..t...t.44 Is lhe highest. N/A = not applicable. 

'------------ -----------------'------------' 
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ppm rating forcolorout­
pul. The $399 BJC-4000 
offers a 5-ppm mono­
chrome rating and a 0.8­
ppm rating for color. 

Apple's Color Style­
writer 2400 was sub­
mitted to us for testing, 
but we weren't able to 
compare it to the oth­
ers in this report be­
cause it was the sole 
Macintosh-only printer 
in our roundup. How­
ever, we can vouch for 
Apple's reputation for 
maki ng solid and reli­
able printers. 



OUR COLOR 

But the features that come with it will. 


Now QMS can add color and life to yom documents for just $4,999. 


LASER PRICE 

The QMS magicolor® LX Laser Printer-high resolution text output and 


automatic color optimization that make your documents as professional as you are. 


WON'T BLOW 

Plus, CrownNetrn multiplatform connectivity and Crown® multitasking technology 
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YOU AWAY. 
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Color Lasers 

C

olor laser printers are targeted toward business work­
groups that require fast, professional output that con­
ta ins some spot color for logos, charts, and business 
graphics. Photo-realistic dye-sublimation printers and 

thermal-wax-transfer devices are still more appropriate for 
advertising, sales, and marketing departments ; artists; and 
professional photographers. A color laser printer can easily set 
you back five figures, but recent introductions of some low­
er-cost models aimed at the general-business market are in­
creasing the volume for manufacturers and broadening their 
appeal. 

We tested four color lasers : the HP Color LaserJet, the 
QMS magicolor Laser Printer, the Tektronix Phaser 540, and 
the Xerox 4900 Color Laser Printer. All are capable of mono­
chrome and four-color output; support both PCL5 and Post­
Script; offer LocalTalk, Ethernet, and Token Ring interfaces; 
and support auto-switching between inputs and auto-sensing 
between emulations. All four printers can produce high-qual­
ity color documents on regular copier-type paper. 

The Xerox 4900 produced the highest-quality output of 
the four. This 1200- by 300-dpi printer was able to produce 
saturated colors and fine dithering panerns with no bleeding 
in our color-quality tests. Our Colortron colorimeter-based test 
results indicate that the Xerox 4900 produces the most con­
sistent colors. 

Priced at $9444, the 4900 has a speed rating of 12 ppm for 
monochrome output and 3 ppm for full color. The unit also 
offers an optional "media server," a 3~-inch floppy drive that 
allows users who are not on a network to print PostScript, PCL, 
or EPS (Encapsulated PostScript) files directly from a floppy 
disk. 

Our first runner-up in this group was the QMS magicolor 
Laser Printer. The model that we tested came with 28 MB of 
RAM to support its print resolution of 600 by 600 dpi; the 
same model configured with 12 MB of RAM can supply a 
print resolution of only 600 by 300 dpi . The $8999 QMS 
magicolor has a monochrome rating of 8 ppm and a color 
rating of 2 ppm. Parallel, serial, SCSI, and LocalTalk inputs 
are standard; Ethernet and Token Ring inputs, plus PostScript 
and PCL5, are optional. 

HP's Color LaserJet was the fastest performer of the group. 

~ BEST OVERALL-XEROX 4900 COLOR·LASER PRINTER '-; •. . . 
~··· The xe·rox 4900 provides tour:Color Printing at .speeds of J!.6;to 3 ppm.and. n\onochrome) :iutput 
~ at rates up.to 12 ppm. If sliips standard with Adobe Pos~Script Level 1 and'2 and PCL5 
~ support; it has a maximum resolution of 1200 by 300 dpj. Serial, parallel , and LocafTalk 

Interfaces can all be simultaneously active, with auto-sensing and auto-switching both standard. 
Ethernet.and Token Ring interfaces are options. 

OVERALL 
SCORE FEATURES USABILITY 

Xerox 4900.Color Laser Printer 5.73 4.34 5.02 3.47 12 ............ 

QM~ magi(l<!lor Laser Printer 5.23 N/A 3.93 3.68 8 ......... 

--~·....~..~--~-- ___,_. - ~ -
HP- Golo~ LaserJet 5.12 5.69 5.31 5.07 

~ 

10 ......... 
- ~---~ 
Tektronix Phaser 540 4.58 NIA 2.53 N/A 14 ......... 
l(ey: Ratings from 1 to 4: "' is the lowest: "'"""""' is the highest. N/ A =not applicable. 

Rated at I 0 ppm for 
monochrome output 
and 2 ppm for col­
or, the $7604 Color 
LaserJet was also 
the least expensive 
color laser printer. 
Its monochrome­
output quality was 
basically equivalent 
to that of a mono­
chrome laser, except 
for its not-too-im­
pressive gray-scale 
images. Its color-

The Xerox 4900, showing its color toner 
test pages showed cartridges and internal fioppy drive. 
rough dithering pat­
terns. The Color LaserJet comes with a bidirectional parallel 
port and an MIO (modular 1/0) slot. Optional inputs include 
serial, LocalTalk, Ethernet. and Token Ring. HP's Enhanced 
PCL5 with color is standard, and PostScript Level 2 is a $799 
option. 

Tektronix ' s Phaser 540 produced color quality that was 
second only to that of the Xerox 4900. The Phaser 540 pro­
duced brilliant colors and fine dithering patterns on all our 
color-test pages. It also produced the widest range of colors. 
At $ 10,785, the Phaser 540 is the most expensive color laser 
printer we tested. The Phaser 540 has a maximum print reso­
lution of 600 by 600 dpi and is rated at 14 ppm for mono­
chrome output and 3~ ppm for color. lt also offers an op­
tional flatbed color photocopier. 

These color laser printers are large: All fall into the 85- lo 
I 00-pound range. Expect to take a couple of hours for setup 
time, and be sure to fo llow the directions carefully. Pay spe­
cial attention to the toner installation to avoid spills and future 
print-quality problems. A service technician set up the QMS 
magicolor for us, in compliance with the manufacturer's stan­
dard recommendations. 

There' s always one in every crowd: QMS's magicolor Plus 
Laser Printer missed our deadline for testing for inclusion 
in this report. Announced in January, this 600- by 600-dpi 

......... ......... $9444 

~--_____,_......... ... ...... $8999 


-·- -- ­...... ... ...... $7604 

.......... ... ........ $10,785 

color laser printer has 
an entirely different 
printer engine than the 
QMS magicolor unit 
that we tested for this 
review, and it has a 3­
ppm color-output rat­
ing and a 12-ppm rat­
ing for monochrome 
output. If you're real­
ly curious about this 
particular model , we 
suggest that you con­
tact a dealer for per­
formance specifica ­
tions and check out its 
features yourself . 
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HowWe Tested 

0

ur test suite enables us to evalu­
ate a printer' s performance (i .e., 
speed), quality of printed output 
(with separate tests for mono­

chrome and color), usability, and features. 
We test and score each of these elements 
separately, and then we compute the over­
all scores by assigning a weight to each 
element. We assign weights as follows: 45 
percent for performance, 30 percent for 
quality, 15 percent for features, and lO 
percent for usability . 

We used a Compaq Deskpro 66M 
loaded with MS-DOS 6.2 and Windows 
3.1 for the PC platform. We connected 
printers that arrived with Macintosh ports 
to a Quadra 640AV running System 7 .1 . 
We used the printer drivers that vendors 
either supplied or recommended, and we 
disabled print servers, spoolers, and buff­
ers during performance testing. 

PERFORMANCE 
N STL's performance tests measure the 
speed at which a printer can produce 
six different elements: dense text, sparse 
text, bit-mapped images, monochrome 
graphics, co lor graphics, and a mini­
mum of two fonts. We test in three dif­
ferent ways for each platform: in the 
lowest and highest PCL resolutions (ex­
cept for the Mac platform) and in the 
highest-resolution PostScript that each 
printer supports. The three platforms we 
tested this month were DOS/Windows, 
Macintosh , and a Novell NetWare 3.12 
Ethernet environment. 

We do a minimum of two test runs; if 
the results from two runs are not consis­
tent, we perfom1 a third run. If questions 
arise, we work wi th the manufacturer­
designated technical-support person un­
til we' re confident the printer is set up 
correctly and is operating normally. 

Text tests. The dense-text test requires 
printing a 2-KB file of ASCII text with 
little white space. Perfom1ance in this 
test correlates to raw speed, since there 
are no fonts or graphics for the printer to 
interpret. A second test document, de­
signed to simulate the printing of in­
voices and fom1s, consists of ASCII text 
blocks broken up by interspersed areas 
of white space. 

Graphics tests. The graphics tests use 
bit-mapped images to simulate documents 
with custom fonts and screen shots. These 
tests help us detem1ine how efficiently 
each printer communicates with a com-

MEASU~ING COLOR 
We're using _a new test to measure the 

range and consistency of colors that print­

ers produce, using af! ·intemationally de­

veloped standard called CIE Lab, which 

defines color numerically. Each letter in 

the word Lab refers to a-value: The Lval­

ue indicates how light an object's color 

is,· the a valu~ iildicates Where an obiect's The Colortron colorimeter, 'frorri ~l_gfltSource . ~ 

• Computer Images. 
color falls on a red-to-green scale; and 

the b value indicates where an object's color falls_on a yellow-to-blue scale. 


:.We began by:using Adobe Photoshop 3.0 to produce pages With solid block$ 'lf 
cyan, magenta,_)'!!llow, red, green, and blue from each printer. We then setlhe Mac­
i~based Colortron colorimeter, from light Source Computer Images (larkspur, . 
CAI, on the cqlof!d output (taking.readings at five specific 119ints of three sheets 
per c(llorl "to ~determine .the l:.ab values of these -test pages. By plugging ttiese , 
values into a foimula, we arrive at a score reflecting each printer's abilify to con­
sistently rep~uce indiyidual colors~ We arrive at a second score that indicates 
the ~amut, o,r' tp,~-range, ~~; cqlors· ee1:~~ printer can p~uce. · 
· Of the foUr'~ laser pnnters we·te'Sied, our results indicate that the Xerox 4900 

Color Laser Printer reproduces colors the most consistently. The Tektronix Phas­
er 540 reproduces the largest range of.colors. 

puter. One test measures a printer's abil­ the ink media, the intuitiveness of the 
ity to draw complex lines and filled ar­ control panel, the ease of driver instal­
eas. A second test concentrntes on pro­ lation, and the clarity and usefulness of 
ducing curves and gray scales . the provided manuals. 

Fom test. We use the font test to mea­ To arrive at the features score, we 
sure the speed of a printer' s processor. gather extensive information from ven­
The test requires printers to create Times dors using a features questionnaire, ver­
(serif) and Helvetica (sans serif) fonts ify these responses, and then compute 
in regular and boldface in 30 different a score using our weighting system. We 
point sizes. ass ign weights for individual features 

based on their importance and their util­
QUALITY,, USABILITY,, ity to the targeted market. 
AND FEATURES 
W e judge the printers for monochrome­
output quality on a series of pages that 

Contributors
include a photographic image, text in a 

Michele Guy, Project Manager/NSTL, led rlrewide range of sizes, and a series of hor­
re.1 ri11g for rlris project. She lras co11d11cted 

izontal and vertical lines. For color print­ lrardware and softwl/re resting for NSTL 011" 

ers, we add two additional pages: We variety ofproducts over the past four years. 

judge one using objective criteria, such John McDonough, Technical Writer/NSTL,
as the output ' s range of hues and the has cm,·ered 1he computer indus try/or eight years. 

absence of smearing on fine lines. We Maggi Bender is l1 Technical 1\nnlyst for NS7L 
judge the second page, which contains 

Tom McAndrew i.1 l1 Technical Analyst for NSTL.
text and complex graphics, subjectively. 

This month we've introduced tests 
that let us objectively measure the con­ Tltt! Lab Report is an on>::oin>: collul1'm1ffre projec1 

sistency and range of printed colors (see be1wee.11 BYTE magazine mu/ Nuriorial Snftware Testing 
LabtJrcllnries (NSfLJ. BYTE magazine cmd NSTI.. are IJ<1l lithe text box " Measuring Color" ). We 
operming w1its nf McGruw-Hill. Inc. Cnnract the NSTL 

used these new color tests only on the stafi·urr the lmemrt at ~diron@nsrl.com: at NST/.., /11c.. 

four color laser printers. Plymourh Corporate Ct'ltler. Plymotttli Meeting. PA 

19462; or al (610) 941-9600. Comact BYTE on tireWe compute usability scores based 
lntem~l ar BIX m etlitor!f@bU.cum or at (603) 9244 2643. 

on such aspects as the ease of installing 
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send you the Instant lnterRamp software'.1' 

Also, PSI offers high-performance LAN 
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ROLL CALL OF PRINTERS TESTED 
1,;,J,l!iitiij1!:11ll!ili 1llll!,,1ij,jij-

AUTO· 
GENERAL MAXIMUM PAGES PER SWITCHING 

PRICE/ OVERALL/ FEATURES/ MEMORY RESOLUTION MINUTE BETWEEN 
MEMORY PERFORMANCE USABILITY ENGINE BASE/ HORIZONTAL/ MON OCHROME/ INPUTS/ 

VENDOR MOO EL AS TESTED SCORES SCORES MODEL MAXIMUM VERTICAL (DPI) COLOR EMULATIONS 

Apple Computer, Inc. LaserWriter 161600 PS ' $2429/8 MB 7.35/7.49 7.12/5.51 Canon ZX 8 MB/32 MB 600/600 17/NIA .,. .,.Canon Computer 	 LBP-1260 $229816 MB 6.7815.93 6.49n.69 Canon LBP-1260 2 MB/34 MB 600/600 12/N/A 
Systems, Inc. 


Dataproduc\s Corp. Typhoon 20' $7255132 MB 7.81 /8.18 7.6317.60 Fuji-Xerox XP-20 8 MB/72 MB 800/800 20/N/A 
 .,. 
Digital Equipment Corp. DEClaser 3500 ,..., $229817 MB 6.40/5.88 6.4616.83 Fuji-Xerox XP-12 3 MB/19 MB 800/600 12/N/A e/e .,.Hewlell-Packard Co. LaserJe\ 4MV $3549/12 MB 7.7118.03 6.85/7.34 Canon C3142S 12 MB/44 MB 600/600 161N/A 

1$Kyocera Elec1ronlcs, Inc. Ecosys FS·3600A $4482/6 MB 8.11/10.00 5.79/4.71 Kyocera FS-3600A 2 MB/66 MB 600/1200 18/N/A .,. .,. - Lexmark International , Inc. Optra Rx '" 52898112 MB 1.11n.54 6.9818.40 Lexmark Optra 4 MB/64 MB 1200/1200 16/N/A .,.OMS, Inc. 1660 Print System 1 $4899/24 MB 7.61n.67 6.84/7.20 Canon BX·ll 24 MB/64 MB 1200/600 16/N/A 


Texas lnslruments microLaser PowerPro' $1639/6 MB 1.01n.01 6.5616.14 Sharp JX9612 6 MB/22 MB 600/600 t21N/A 
 .,. .,.Xanle Corp. 	 Accel·a-Writer 8200 '·' $7990/48 MB 7.23.'6.71 1.11n.06 Canon LBP·BXll 12 MB/64 MB 1200/1200 16/N/A 

~Digital Equipment Corp. 	 DECJaser 5100 ' 51599/6 MB 6.2514.44 6.6718.n Canon LBP-Ex 6 MB/66 MB 600/600 8/NIA .,. .,.Epson America, Inc. ActlonLaser 1600 $1199/4 MB 5.6213.84 5.48/7.74 Minolta 2 MB/64 MB 600/600 6/N/A 

Fujitsu Computer Products PrintPar\ner 8000' $118615 MB 5.4114.59 2.5817.00 Fujitsu 1 MB/9 MB 300/300 8/NIA 010 
CA02417·B511 

Kyocera Electronics, Inc. Ecosys FS·1600A $2464/6 MB 6.3615.75 5.79/6.54 Kyocera FS-1600 2 MB/66 MB 600/1200 10/N/A e/e .,.Mannesmann Tally Corp. T9008 Laser ' " $1768/6 MB 5.70/4.51 5.51 /6.37 TEC LB3500 2 MB/32 MB 600/600 8/NIA 

NEC Technologies SuperScript 660i ' $999/6 MB 5.1513.42 4:35/7.57 NEC 660i 2 MB/50 MB 600/600 6/NIA O/Opt. 

~OMS, Inc. 1060 Print System ' 52399/8 MB 6.5815.68 6.8516.94 Minolta SP· 1 OX 8 MB/64 MB 600/600 10/N/A .,. 
Xante Corp. LaserPress 1200 '" $7495124 MB 4.8212.28 8.03/7.66 Toshiba TN-7270 24 MB/64 MB 1200/1200 8/NIA .,. 
Canon Computer BJC-4000 $399/64 KB 3.49/0.86 3.49/7.52 Canon BJC-4000 64 KB/64 KB 720/360 SI0.8 0 10 
Systems, Inc. 

Canon Computer BJC·600e $549/60 KB 3.89/1.41 3.49/6.70 Canon BJC-600e 60 KB/60 KB 720/360 3/ t 10 
Systems, Inc. 

Digilal Equipmenl Corp. colorwriter 120ic ' $3551128 KB 3.5512.06 3.3118.33 Olivetti JP360 128 KB/128 KB 300/300 210.3 0 /0 

Digllal Equipment Corp. colorwriter 520ic ' $4491128 KB 4.0614.06 4.01/7.81 Olive«i JP450 128 KB/384 KB 300/300 SI0.3 Of 

Epson America, Inc. Stylus Color Ink Jet 5699/64 KB 4.0611 .83 5.10/8.04 Seiko Epson 64 KB/64 KB 720/720 2~ .,. 
Proprietary 

Lexmark International, Inc. Exec.Jet lie ' $379/21 KB 4.03/1 .99 3.7317.26 Lexmark 4076-02C 21 KB/1 MB 300/300 312.5-7 min. ·o 
per page 

~Tektronix , Inc. Phaser 140 $2091112 MB 4.31/0.82 5.3418.00 Canon 4686 8 MB/24 MB 360/360 211 

.,.Hewlett-Packard Co. 	 Color LaserJet $7604/12 MB 5.12/4.28 4. 11n.06 Konica C3100A 8 MB/72 MB 300/300 10/2 

OMS, Inc. 	 magicolor Laser $8999/28 MB 5.2312.91 6.7317.23 Hitachi SL·E 12 MB/64 MB 600/600 812 .,. 
Printer'' 

Tektronix, Inc. Phaser 540 ' 	 510,7851 4.58/1 .87 5.8515.91 KME 4676 20 MB/52 MB 600/600 14/3.5 .,. 
32MB 

~Xerox Corp. 	 4900 Color Laser 59444/24 MB 5.73/3.72 6.8816.71 Hllachi 12 MB/48 MB 1200/300 1213 .,. 
Printer ' 

~ =BYTE Best • =yes; O = no; NIA = not applicable. All printers provide a Centronics parallel port. 


' Comes with Hewlelt·Packard PCLS emulation. • Comes with Hewlett-Packard PCL4 emulation. 


' Comes with Hewlett-Packard DeskJet 500/500C/550C emulation. ' Oplional Hewlett-Packard DeskJet 500/500C/550C emulation. 

3 Comes with Hewlett-Packard PCL5C emulalion. 
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ROLL CAI~L OF Pll_INTERS TESTED 


INTERFACES 	 POLS 
MTBF/ RS-232/ SCSI ETHERNET/ HPCL POSTSCRIPT MAXIMUM LEGAL 
MONTHLY DUTY CYC LE RS-422A LOCALTALK/ LEVEL II NUMBER OF (8.5 x 

VEND DR MOO EL (PACES) TOKEN RING LEVEL 2 INPUT TRAYS 14 IN.) 

Apple Computer, Inc. LaserWriter 161600 PS ' NIA/37,500 e10 • 1• 10 Ote 

Canon Computer Systems, Inc. LBP-1260 NIA/20,000 • tO 0 OptJOptJO 01• 3 .. • 
Dataproducts Corp. Typhoon 20 ' NIA/50,000 OptJOpt. OptJe tOpt. Ote 


Digital Equipment Corp. DEClaser 3500 ''" NIN20,000 0 Optle/O 3
.,. 	 .,. 
Hewlett-Packard Co. LaserJet 4MV NtA/35,000 OptJOpt. 0 e te tOpt. Ote 

~Kyocera Electronics, Inc. Ecosys FS-3600A N/AIS0,000 OptJO 0 OptJOptJOpl 0 • JO Opt. 

~Lexma rk International, Inc. Optra Rx 1
'
4 N/A/40,000 •t• 0 OptJOptJOpt. •t• Opt.• 

• • •t• OMS, Inc. OMS 1660 Print Sys1em ' 3000 hours 135,000 e /O OptJe /Opt. 2 Opt. 


Texas Instruments microlaser PowerPro , N/Nl0,000 Opl./Opt. OptJe tO 0 Ote Opt.
• 
XanteCorp. Accel-a·Writer 8200 '' N/N10,000 e /O OpUe /O 	 3 Opt.• 	 • •t• 

• 	 Digital Equipment Corp. DEClaser 5100 ' NIA/20,000 .,. 0 OptJe /O 0 Ote • 
Epson America, Inc. Aclionlaser 1600 4000 hours/11 ,000 e/e 0 OptJOpl./O O/Opt. 2 

Fujitsu Computer Products PrintPartner 8000 ' 4000 hours/3000 OptJO 0 OptJOptJO 0 OptJO 0 

Kyocera Electronics, Inc. Ecosys FS-1600A NIA/25,000 OptJO 0 OptJOptJOpt. 0 • to Opt. 

1Mannesmann Tally Corp. 19008 Laser Printer ·" 3000 hours/20,000 • to 0 OptJOptJOpt. • OtOpt. • 
NEC Technologies SuperScript 660i ' NIA/2500 Oto 0 0 10/0 • O/Opl. • 

- QMS, lnc. OMS 1060 Print System ' 3000 hours/10,000 • to OptJe tOpt. •t• Opt. 

Xante Corp. LaserPress 1200 " NINSOOO e /O • l• JO 3• 	 • •t• • 

Canon Computer Systems, Inc. BJC-4000 NW NtA Oto 0 O/OtO 0 Oto • 
Canon Computer Systems, Inc. BJC.600e N/AJN/A /0 0 010/0 0 0 10 • 
Digital Equipment Corp. colorwriter 120ic ' NIA/1000 Oto 0 0 10 10 0 0 10 • 
Digital Equipment Corp. colorwri1er 520jc ' NIA/1000 OptJO 0 0 /0/0 0 Ota • 
Epson America, Inc. Stylus Color Ink Jet Printer 4000 hours/NIA Ote 0 Ote /O 0 Oto • 
Lexniark International, Inc. ExecJet lie • N/A/2000 OptJOp'l 0 O/OtO 0 Oto • 

Phaser 140 12,000 coplcs/3400 color /0 0 OptJetO 0-	 Tektronix, Inc. •t• • 

Hewlett-Packard Co. Color LaserJet NIN15,000 OptJOpt. 0 OptJOptJOpt. O/Opt. 


OMS, Inc. magicclor Laser Printer " 3000/5000 e /O OptJetOpt.
• 	 • •t• • 
Tektronix. Inc. Phaser 540 ' N/A/20,000 Opt.IQ OptJOptJOpt. 	 0• 	 • •t• 

~ Xerox Corp. 4900 Color Laser Printer ' N/A/15,000 e /O 0 OptJe/Opt. • .,. 2 • 
~ = BYTE Best. • =yes; O = no; NIA= not applicable. All printers provide a Centronics parallel port. 


' Comes with Hewlett-Packard PCL5 emulation. •Comes with Hewlett-Packard PCL4 emulation. 

2 Comes with Hewlett -Packard Desk.Jet 500/500Ct550C emulation. ' Optional Hewlett-Packard DeskJet 500/500Ct550C emulation. 


' Comes with Hewlett-Packard PCL5C emulation . 
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SUPPORTED PAPER SIZES ENVELOPE/ FCC CLASS/ 
A4 BS EXECUTIVE TABLOID OHP FILM/ DIMENSIONS OPERATING· WARRANTY: ' 
(8 .26 x (7.17 x (7.25 x (11 x ADHESIVE· IN INCHES WEICHT NOISE LEVEL YEARS + 	 INQUIRY 
11.69 IH.) 0.12 IN.) 10.5 IN.) 17 IH.) BACKED LABELS (W x Dx H) (LBS.) (DECIBELS) COVERAGE PHONE TOLL-FREE PHONE NUMBER 

0 e te /O 16.7 x 16.9 x 12.I 40 8143 1 PLRC (408) 996·1010 (800) 538·9696 1346 

• • • .,., . 17 x 16 x 12 37 8149 2 PL Call local Canon dealer (800) 848·4123 1347 

• t• I• 20.5 x 21 .5 x 16 75 N53 1 PL (703) 648-0930 (800) 980-0374 1348 

0 0 Op11• 1• 14.4 x 16 x 10.5 28 N50 1 PL (SOB) 493·5111 (800) 777-4343 1349 .,.,. 18.1 x 20.6 x 12.5 51 8155 1 PL Call local HP dealer (800) 752·0900 1350 

Opt. OpUel• 13.6 x 13.8 x 9.7 24 B/50 1 PL (908) 5611-3400 (800) 232·6796 1351• 
Opt. OptJ• t• 16.1 x 21.1 x 13.1 42 B/50 1 PLRC (606) 232-2000 (800) 891-0331 1352 

Opt. Opt. Ole!• 18 x 2.3.2 x 11.8 50 N49 1 PL (205) 633·4300 (800) 523-2696 1353 

Opt. 0 Op11• t• 13 x 14.4 x 12.8 32 B/48 1 PL (512) 794-5970 (800) 848-3927 1354 

Opt . 	 17.9 x 20.3 x 11 .7 60 N49 1 PLRC (205) 476·81 89 (800) 926·8839 1355 
-----~ 

• l• I• 16.4 x 15.9 x 11 .7 37 B/48 1 PL (508) 493-5111 (000) m-4343 1356 

0 • l• I• 14.5 x 18 x 9 22 8147 2PL (310) 782-0770 (800) 289-3776 1357 
ext. 3000 

• 0 Ol• I• 15.2 x 13.6 x 5.1 16 8148 1 PL (408) 432-6333 (800) 626·4686 1358 

Opt. Opt 0 Opl./e /e 13.6 x 13.8 x 9.7 24 B/50 1 PL (908) 560·3400 (800) 232-6796 1359• 
• l• I• 15.5 x 14.5 x 11 .2 37 B/45 1 PL (206) 251-5524 	 (800) 843·1347 1360 

• le i• 14.6 x14.1 x 9.3 17.6 8148 2 PLRC (508) 264-8000 (~00) ?32.·4636 1361 

Opt. OptJ• le 16.2 x 19 x 14.3 38 A/47 1 PL (205) 633-4300 (BOO) 523·2696 1362• 
01• 1• 19.3 x 17.9 x 8.3 51 N52 1 Pt.RC (205) 476-8189 	 (800) 926-8839 1363 

• 1• 10 14.4 x 21 x 10 7.9 8145 2 PL Call local Canon dealer (800) 848-4123 1364 

0 e t• IO 16.1x 19.7 x 15.7 9.9 8/45 2 PL Call local Canon dealer (800) 848-412.3 1365 

0 0 • 1• 10 14.2 x 14.2 x 11 8.3 B/42 2 PL (508) 493-5111 (8001777.4343 1366 

.,., .0 	 18.2. x 20.1 x 8.1 11 B/45 2 PL (508) 493-5111 (800) m-4343 1367 

e l• IO 	 18.5 x 20.5 x 7.5 16 B/47 2 PL (310) 782-0770 (800) 289-3776 1368 
ext. 3000 .,.,.0 	 11.1 x 14.3 x 10.6 11 B/45 2 PLRC (606) 232·2000 (800) 438-2468 1369 .,.,.) 	 12.2 l( 16.5 x 7.5 14.2 B/45 1 PLRC (503) 682-7377 (800) 682-7377 1370• 

0 Ol• IO 24 .4 x 14.8 x 19.3 102.5 B/52 1 PL Call local HP dealer (800) 752·0900 1371 

0 ,.,. 20.5 x 2.2.2 x 14.6 86 NS8 1 PL (205) 633·4300 (800) 523-2696 1372 

• 0 0 0 0 1• 10 27.4 x t9.5 x 18 11 7 B/53 1 Pt.AC (503) 682-7377 (800) 682·7377 1373 

OptJ• I• 24 " 21 .7 x 15 108 8/55 1 PLRC (716) 256-4446 (800) 349-3769 1374 

·Warranty: P =parts: L = labor; RC = freight to repair center. 
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Only one magazine has been taking readers 


to the front lines of the microcomputing 


revolution since its inception almost two 


decades ago-BYTE! 


Now you can relive the most glorious 


moments with this unrivaled chronicle of 


the evolution of this empowering technology. 


Here-and only here-you'll find the 


groundbreaking articles and features that 


BYTE alone had the vision to publish, 


including: 


• 	 Kernighan and Ritchie on C 

• 	 Stroustrop on c++ 

• 	 Seminal pieces by Wozniak 
$24.95 (Paperbaclc) 

• 	 Articles covering the most important 


operating systems developments 


• 	BYTE Awards from 1989-1992 

• 	 First-announcement product advertisements 

You won't want to miss this invaluable new ''best of' collection. Of course, all the bits of 

microcomputing's most significant magazine count-but, from time to time, some bits of 

BYTE change the world. Get them all with The Best of BYTE . 

Available at your local bookstore 
or call toll-free 1-800-822-81 58 

.,~ 

~,!~1.n1. McGRAW-HILL, INC. 



CPUs Core Technologies 


ColdFire: AHot Architecture 

This new implementation renews a 

proven embedded architecture 

.JOE CIRCELLO 

M otorola's 68000 family of microprocessors has 
served both the computer and the embedded mar­

kets well. Now the PowerPC has created an opportunity for 
the 68000 family to refocus entirely on embedded sys­
tems, making it possible to redefine the architecture to 
achieve dramatic improvements in both cost and perfor­
mance relative to the older 68000-family designs. A new 
architecture, called Coldfire, is the result of such a refo­
cus and represents an approach targeted at the emerging 
needs of advanced consumer-electronics applications. 

Coldfire' s designers set severaJ requirements for the 
architecture they would create for this new class of cost­
sens i ti ve embedded applications. Obviou s ly , they 
demanded a low-cost architecture, most of which they 
achieved by using a small core size . A small die also let 
them integrate on-chip memories, system modules, and 
peripherals cost-effectively. ColdFire offers abundant 
processing power, so it can tackle computer-intensive 
jobs whiJe consuming relatively little electrical power. 

Finally, ColdFire employs a high-density ISA (in­
struction-set architecture), especially important because in 
many embedded systems the memory subsystem's cost far 
exceeds the processor's cost. A high-density ISA mini­
mi zes the application's storage requirements, which thus 
reduces overaJI system cost. The original 68000 processor 
ISA provided the starting point for Coldfire's ISA. Like 
the 68000 ISA, Coldfire defines a variable-length ISA 
to achieve optimum code density. This is accomplished in 
a RISC-based implementation that provides a very efficient 
silicon design. 

Changes in Instruction 
Other important changes were made to the 68000 ISA 
instruction set while still maintai ning the original pro­
gramming model. Certain operations had either reduced 
support or were eliminated, which makes for asimplerand 
smaller core. Examples of the changes to the instruction set 
are reduced support for byte- and word-size operands, 
reduced support fo r RMW (read-modify-write) instruc­
tions, and removal of instructions used primarily by desk­
top applications, such as the trap on overflow exception, 
and BCD (binary-coded decimal) arithmetic. 

Let's look at these changes in more detail: For byte­
and word-size operands, the instructions supporting arith­
metic and logical operations were removed. However, 
ColdFire keeps those op codes per fo rming simple 
assignments (e.g., move) and the Test and Clear fun c­

tions. While support for RMW operations was reduced, 
ColdFire retains the op codes performing arithmetic and 
logical functions using a program-visible register and 
memory . A number of instructions, including those 
involving BCD operands, rotate op codes, and integer 
di vides, were simply deleted. The Divide instruction was 
eliminated because the transistor count needed to support 
these op codes could not be justified. A software Divide 
routine has been developed that actually uses less machine 
cycles than does the 68000 for most operands. 

A number of extensions were made to the original 68000 
ISA when the 68020 microprocessor was introduced. The 
ColdFire architecture implements several important 
instructions from these additions, including a 32- by 32-bit 

ColdEire Processor Block Oiagr~m
I, ' 

Instruction address 
generation 

Instruction fetch 

FIFO 
Instruction buffer 

Decode &selecV 
Operand fetch 

Address generation/ 
execute 

GoldFire instruction format 

~~~~n~~~~I-~~~~~~;~-~-i 
.... ~ ... 

optienal op codes 

To lmpr:ove performance, the Coldfire pnlC8SSl!I' uses two plpelllies. Note 
that"ttff! OEP's,J91!fpllt &:routed In such a way tflat C®1jlbund lnstru.ctlons 
can P.ass throuilti this pipeline twlCe. 
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integer multiply that produces a 32-bit result, a complete set of reg­
ister sign-extension instructions, scale factors (x I, x2, x4) for in­
dexed addressing modes, and multiple-word NOP (No Operation) 
instructions. Compilers use the latter to remove branch instructions. 

Taking Exception 
In addition to these areas of instruction-set simplification, the 
ColdFire exception processing model is streamlined. The archi­
tecture defines a single 8-byte frame created for all exception 
types on a self-aligning sys­
tem stack ( i.e ., the stack 
pointer automatically com­
pensates for misaligned data 
before creating an excep­
tion frame) . After ColdFire 
creates the stack frame, it 
fetches an exception vector 
from a I 024-byte table that 
defines the location of the 
fir t instruction of the ser­
vice routine. Thus, the pro­

cessing of system calls and 
externa l interrupts remains 
exact ly compatible with 
previous 68000-family de­
signs. As a resull of these 

COMPARING COLDFIRE TO OTHER 68000 DESIGNS 

Process technology 

68ECOOO 

0.8 µ 

3.3V, OLM 

16.67 

68040¥ COLDFIRE 

0.5µ 0.5 µ 
3.3V, TLM 3.3 V, TLM 

50Frequency (MHz) 

©i~iii~iii:==::fiiQ.iiii:===:!iiliiiiliiiiil!ii;J:BiQiii:[il:IDili!J 
External bus (bits) 16 32 32 

Performance 

m!ia!iiS!iiU~i:=:J;pj====:n~::::::::S::E:::m~::::J 

simplifications, exception processing times are very fast. For 
most exceptions, the time from the faulting instruction until the 
first instruction in the service routine is a mere 12 cycles . 

The resulting ColdFire ISA then represents a balance between 
the core size and code expansion, while retaining the 68000-fam­
ily programming model with its powerful set of basic addressing 
modes. The static size ofembedded applications in the ColdFire £SA 
i typically 20 percent to40 percent less than fixed-length instruction 
sets. In relation to its predecessor, the ColdFire ISA produces object 
images that are con iderably smaller than 68000 object images, 
but not as compact as objects targeted for the 68040. 

A Tale of Two Pipelines 
The hardware implementation of the ColdFire architecture uses 
a synthesis-driven, tools-based design philosophy. This al lows the 
addition of optional hardware modules that provide custom func­
tions and tune the processor's performance. It also provides 
design independence across different process technologies tliat tar­
get a range of operating frequencies and voltages . Finally, thi s 
approach also produces quick design cycles. 

Two decoupled pipelines implement the ColdFire processor 
core: an fFP (I nstruction Fetch Pipeline) and an OEP (Operand 
Execution Pipeline). A 12-byte FIFO (first-i n/first-out) instruc­
tion buffer decouples the two pipelines (see the figure "Cold­
Fire Processor Block Diagram"). Note that the core features a 
non-Harvard implementation to minimize die size and bus com­
plex ity. Studies indicate a full Harvard architeclllre provides 
on ly a minimal improvement in performance. 

As the figure show , the rFP itself consists of two stages, an 
IAG (Instruction Address Generation) stage and an IC (Instruc­
tion Fetch Cycle) stage. The OEP also cons ists of two stages, 
each of which can perform multiple functions. depending on the 
instruction type. The first stage of the OEP is the DSOC (De­
code and Select/Operand Fetch Cycle), and the second stage is the 
operand AGEX (Address Generation/Execute Cycle). 

The rFP calculates the next instruction address and then fetches 

32 bits of instruction data using the single-cycle processor/memory 
bus. Typically, the processor is connected to an on-chip memory, 
either in the form of a RAM/ROM structure or a unified cache. As 
the fetched instruction enters the processor, it is loaded into the FIFO 
instruction buffer. If the OEP is wailing for instruction data, the 
prefetched instruction is al o gated directly into its instruction reg­
isters. The connection between the two pipelines is a 48-bit interface, 
a Cold Fire instruction's ma,~imum size. The ColdFire architecture's 
variable-length instructions include a 16-bit op code, an optional l 6­

bit extension word 1, and an 
optional 16-bit extension 
word 2. The IFP connected 
to the FIFO instruction buffer 
provides a very efficient 
mechani sm for loading the 
variable-length ColdFire in­
structions into the OEP with 
a minimum of idle cycles . 

The OEP is based on the 
traditional RISC compute 
engine structure with a dual 
read-ported register ti le feed­
ing an ALU. Registe r-to­
regi s te r in s truction s are 
executed in a single pipeline 
cycle with the operand s 

fetched during the OC (Operand Fetch Cycle) phase of tl1e OEP 
pipeline, and the actual execution is performed in the EX (exe­
cute) phase of the OEP pipeline. 

The ColdFire ISA is not a pure load/store architecture, so there 
are numerous compound instructions that combine a load oper­
ation with some type of arithmetic or logical operation. These 
"embedded-load" instructions essentially pass through the OEP 
twice. This type of instruction begins by selecting the components 
needed to fom1 the operand address in the DS (decode and , elect) 
phase of the OEP's first stage. Nex t, the ALU sums the compo­
nents to form the operand address during the AG (address gen­
eration) phase in the pipeline's second stage. During the third 
cycle, memory is read and the desired operand returned to the core. 
At the same time, any required register operand is fetched during 
the OC phase in the OEP pipeline. Finally, the instruction is 
actually executed in the ALU during the EX phase in the OEP 
pipeline. Register store operations perform both functions (OS+ 
OC, and AG+ EX) simultaneously in each stage of the OEP to 
execute the instruction in a single cyc le. 

The results of the ColdFire design can be seen in the table above. 
It compares today's 68000 design (the 68ECOOO), the latest 68040 
design, and a possible ColdFirc implementation. The ColdFire 
architecture provides 68040 levels of performance at a given fre­
quency in a core size smaller than the original 68000 design. The 
RISC-based implementation approach provides higher operating fre­
quencies while still maintaining the advantages of a variable-length 
ISA. For cost-driven embedded systems, this variable-length ISA 
can provide substantia l benefits over a fixed-length approach. 
Additionally, this new architecture maintains compalibility with the 
substantial 68000-fami ly embedded development tool sets and 
preserves the knowledge base of engineers and programmers. • 

Joe Circe/lo is an advanced microprocessor architect j(Jr Motorola 's 
High Perfonnance Embedded Systems Division. You can reach hi111 
0 11 the Intern et at circello@oakhill. sps.11wt.co111 or 0 11 BIX c/o 
"editors." 
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NetWare 4.1 Forges Ahead 

More capable and less expensive 

than version 4.0, 4.1 is the version 

Novell hopes will finally lure you 

away from NetWare 3.xx 

BARRY NANCE 

S ome customers who bought version 4.0 of Net­
Ware felt like beta testers . The NOS (network 
operating system) was incomplete and not as 

reliable as they'd have liked it to be. In December 1994, 
Novell announced NetWare 4.1. CD-ROM shipments be­
gan in January, and floppy disk shipments began in late 
February. Novell expects the NOS market to migrate 
quickly to NetWare 4.1. 

To encourage that migration, Novell has set the price of 
NetWare 4.1 at 3.xx levels. In response to complaints 
about the coarse gra nularity of NetWare's li censing 
scheme, Novell now Jets you combine, for instance, a 
150-user license and a 25-user license to additively create 
a 175-user installation ofNetWare. Novell also announced 
that purchasers of SFf III (System Fault Tolerant) Net­
Ware will get version 4.1 for free, including the SFf Ill 
add-on component for version 4.1. (NetWare 4.1 incor­
porates SFT Ul, but the functions are disabled. You use a 
license disk to enable SFT Ill.) 

Strong competition from Microsoft ' s NT Server 3.5 
and IBM's LAN Server 4.0 may steal some of NetWare 
4.1 's thunder, but it 's a robust and reliable product. It fea­
tures NDS (NetWare Directory Services), integrated mes­
saging in the form of an integrated multi mail-protocol 
MHS, multiprotocol routing, network management, se­
curity, and the usual file- and printer-sharing services. 

Additionally, version 4.1 includes several important 
functions for large, mission-critical LANs: the use of 
TCP/IP or IPX for transmitting file service packets, NLSP 
(NetWare Link Services Protocol), Net Ware for Macin­
tosh, and new VLMs (virlllal loadable modules) for the 
client workstations. Version 4. 1 also includes support for 
NetWare for OS/2 and for mirroring file servers using 
the SFf IU technology. 

NetWare's Unique Architecture 
Version 4.1 behaves much the same as earlier versions 
of Net Ware. For better or worse, it carries in its basic ar­
chitecture the legacy of the original NetWare developed in 
the early .I 980s. Net Ware 4.1, like earlier versions of 
Novell ' s server-based network software, is a tightly inte­
grated combination of OS and NOS-you can't install 
one component without the other. This architectural foun­

dation is the single biggest distinction between NetWare 
and its competitors, which offer a separate OS environment 
on the file server. The wealth of features in NetWare 4.1 
notwithstanding, the unique architecture of Net Ware re­
mains both its greatest strength and biggest shortcoming. 

Like earlier versions, Net Ware 4.1 doesn ' t offer vir­
tual memory (i.e., overcommitment of memory through the 
use of a disk file for swapping or paging). Version 4.1 
also doesn't offer the sort of crash protection that NT and 
OS/2 do, nor does it offer preemptive multitasking. To 
its credit, NetWare 4.1 can run NLMs (NetWare load­
able modules) in ring 3 or ring 0 (as could version 4.0). 
Furthermore, it can dynamically load and unload device 
drivers, a feature most OSes and environments lack. 

Novell's programmers have optimized NetW are for file 
and printer sharing. NLM-based SQL servers are avail­
able-from Oracle, Sybase, and many others-but LAN ad­
ministrators know that running NLMs on a NetWare server 
can sometimes be risky. NLMs can achieve outstanding 
performance because NetWare can service client requests 
in remarkably few in­
structions. However, 
l 've always believed 
that you shou Id cross 
your tingers and wear 
garlic when you load 
NLMs on a produc­
tion server. 

On a large LAN , 
dedicating a PC as a 
file server make s 
sense. On a smaller 
LAN , you might 
want your file server 
to run application­
oriented background 
programs, such as a 
calculation engine or 
a data formatter. Un­
less you master the 
arcane art of devel­
oping NLMs , you 
will not be able to run custom-written software on the file 
server. NetW are is an excellent file- and printer-sharing en­
vironment, but NT Server and LAN Server are better ap­
plication server environments. Novell acknowledges this 
fact, and it therefore plans to unify the file-serving and rout­
ing capabilities of NetWare with the application-serving 
strengths of Unix Ware to create what will be an all-pur­
pose " SuperNOS." 

Working with Version 4.1 
NetWare 4 .1 is bigger than previous versions. Novell 
claims it requires an absolute minimum of 8 MB of RAM 
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in the server. Of course, a file server is often a good place to in­
stall lots of RAM, and you shouldn ' t skimp on RAM-it tends to 
help the server perform faster. However, NetWare 4.1 will install 
on an 8-MB machine if you do some of the installation task by 
hand . The installation program plus 4.1 itself consume close to 8 
MB, so you might not be able to complete the installation on an 
8-MB machine. 

NDS is more than just a replacement for the bindery files in 
which earlier versions of NetWare stored log-on accounts, pass­
words, server names, and other administrative data. While the 
bindery files were a keyed, hierarchical set of named properties 
and their values, NDS is a distributed, pseudorelational database 
of network administrative data that can replicate among version 
4.1 servers in a multiserver enterprise. 

NDS treats all network resources as tree-strnctured objects in 
the distributed NOS database. Network managers run NetAd­
min on DOS workstations or NetWare Administrator on Windows 
or OS/2 workstations to make changes to the network configu­
ration (NetAdmin doesn't yet run on NT workstations). Note 
that NDS uses a period to denote levels of the NDS tree. Before 
you upgrade to Net Ware 4.1, you'll want to identify and change 
any log-on account names that contain periods. 

Many NetWare-compliant utilities and network extensions 
use the older bindery APis. Until third-party utility vendors and 
Novell itself replace their bindery API calls with NDS API calls, 
Novell will provide bindery emulation. This is an insulating layer 
of functions that internally translate bindery API calls (e.g., Set­
P rope rtyVa l ue C ) ) to their NOS equivalents. Unfortunately , 
the bindery emulation in version 4.1 still isn't perfect. 

AFew Gotchas 
NetWare NFS is an example of a network extension that relies on 
bindery emulation. A forthcoming version will support NDS na­
tively. Until that happens, however, be aware that the NetWare 
NFS for version 3.11 of NetWare doesn' t work well with NetWare 
4.1 's bindery emulation. In particular, on a LAN already run­
ning NFS, the 4.1 migration process loses NFS properties for 
files and directories. 

Granting all rights to a directory (via NWAdmin, Syscon, or 
NetAdrnin) for a log-on account causes NFS to report that the di­
rectory is owned by the dummy account NFSAdmin and has 
readable-by-anyone NFS properties (i.e., RWXR-XR-X). If you 
use a Unix command to set a directory ' s rights to readab le­
writable-executable for a single log-on account, NetWare re­
ports that members of the Everyone group have read access to the 
directory . lf you use NetWare NFS, you'll want to obtain the 
new version of it before installing version 4.1. 

VLM clients can also support connections to both 3.xx and 
4.1 servers in bindery emulation mode. Be careful about VLMs, 
however. VLM client software behaves somewhat differently 
from the earlier NETX software. Performing a CD (change di­
rectory) command in a DOS session under Windows on a Net­
Ware LAN causes all DOS sessions to change to the new direc­
tory. Under NETX, DOS sessions retain their individual current 
directories . 

You can add 3.xx servers to a 4 . 1 NDS tree, which allows 
client workstations easier access to the 3.11 servers. Attaching to 
a 3.xx server by simply mapping its volumes is st ill possible, 
too. A utility called NetSync, which integrates your 3.xx servers 
with NDS, is a standard part of version 4 . 1. However, you 
shouldn't run NetSync until you're ready for your 4.1 primary 
server to assume full responsibility for the bindery files in the 3.xx 
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servers . The 3.xx servers become irrevocable slaves to the 4.1 
NDS once you've run NetSync. 

NetWare 4. 1 (as did version 4.0) offers disk block subaJloca­
tion and on-the-fly file compression. You can enable both sub­
allocation and compression on an upgraded 3.11 server simply by 
loading Install after you have completed the upgrade. Select 
Maintenance/Selective Install/Volumes Options and then the 
volume you wish to modify. Move down to the block suballoca­
tion and compression fields and turn them on. The only thing 
you can't change with an in-place upgrade is the block size. To 
change thi s, you must make a backup copy of the volume, delete 
it, re-create it with the new features, and restore the data. 

If you have 4.0x NetWare servers on your LAN, be aware that 
Novell made significant enhancements and changes to the NDS 
file structures. Make sure that the server with the primary NDS 
replica remains 4.0x until you upgrade all the existing secondary 
replicas on 4.0x servers to Net Ware 4.1 . As a last step, upgrade 
the primary server to version 4.1. If you upgrade the server con­
taining the primary NDS image first, you'll likely have prob­
lems with Direccory Services on all the 4.0x servers because they 
don't recognize the new 4.1 NDS formats. 

Other Enhancements 
The new link state router for fPX, NLSP, helps IPX use WAN 
links wisely and frugally. NLSP is based on a routing strategy 
termed OSPF (Open Shortest Path First), which overcomes the 
limitations and high WAN traffic of the older RIP (Routing In­
formation Protocol) and SAP (Service Advertising Prowcol). 
NLSP is faster than RlP at determining alternate routing paths be­
tween servers and networks. It supports SNMP, balances routing 
loads across multiple paths, and causes much less WAN traffic 
than RIP. NLSP acts as a superset of RIP, accommodating mixed 
RlP/SAP and NLSP traffic on the same network. 

Security, always one of NetWare's strongest features, is even 
better in version 4.1. Novell has submitted version 4.1 to the 

Ban:i• Nance is a programmer, a BYTE consu/1i11g editor, and the 
authurqfUsing OS/2 Warp (Que, 1994), Introduction to Networking 
(Que, 1994), and Client/Server LAN Programming (Que, 1994). 
You can reach him u11 the Internet or BIX at barryn @bix.com. 
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Adding Apple Events to 
Your Mac Application: Part I 
Adding basic high-level event functions 

to your program makes it communicate 

with other applications 

TOM THOMPSON 

0 ne of the most-hidden features of the System 7 
Mac OS is its built-in messaging subsystem. Tills 

subsystem, which is called !AC (Interapplication Com­
munication), enables applications to obtain information 
from other applications or control them, even launcrung or 
halting them if necessary to perform a requested operation. 
Scripting languages such as AppleScript or UserLand 
Software' s Frontier perform automated tasks by using 
TAC lo steer such applications through their paces. How­
ever, LAC is not limited to applications. Component soft­
ware such a<; OpenDoc parts uses IAC to communicate and 
act on a document. 

If IAC is so cool , why haven ' t we seen more of it? One 
reason is because lAC' s strength lies in its ability to op­
erate smoothly behind the scenes . For example, let's say 
you drag and drop several JPEG image files on Adobe 
Photoshop 3.0 's application icon. Photosliop automati­
cally launches and displays all the files ' contents, each 
in a separate window. What happened was that the Mac 
Finder translated your actions into an lAC message that 
told Photoshop to open the chosen files. You ' ll never see 
any evidence ofIAC on-screen, but every time you drop 
and drag or use a script, it' s TAC that makes it possible. 

The other reason we haven't seen more of IAC is the 
paucity of information on how to implement it. Note that 
I didn ' t say a lack of information. In 
fact , Addison-Wesley has publi shed 
the volume Inside Macintosh: lnterap­ Section. ofan event loop modified to catch Apple Events and the 

jimction to dispatch them. plication Communication, which at 
nearly IOOO pages is the ultimate body case updateEvt: I I Update the window
of information on IAC. However, it is g1~hi chWi ndow (WindowPtr) gmyEvent . message ; 
only a reference document, which may br eak : 

case kHighLevelEvent : II Handle Apple Eventmake it difficult for the aspiring Mac Do_H i gh_Level(&gmyEventl : 
programmer to get a complete picture break ; 
of LAC. defa ul t: 

What we' ll do this month is di scuss break;
I II end swi tch gmyEvent.what the purpose of Apple Events and de­

scribe a little of their structure. We' ll void Do_High_Level(EventRecord *AERecordl 
also start showing you how to imple­ I 

AEProcessAppleEvent(AERecordl;ment several basic IAC functions in I II end Do_H igh_Leve l (l 
your application. What we don ' t fin ­
ish this month we ' ll complete next 

month. The basic understanding these columns provide 
should let you make sense of the reference material. You 
will then be able to add all the capabilities you need to 
make your Mac appl ication a good neighbor to other ap­
plications-and thus of value to your customer. 

The Apple Event 
Apple's method for providing access to the Mac OS's 
!AC mechanism is ingenious. The company defined a 
new event type that passes IAC messages to and from a 
program. Because Mac applications already use an event 
loop to acquire and respond to low-level events posted 
by the OS (e.g. , window updates, keystrokes, and mouse­
clicks), a programmer need only add some code to this 
event loop to field this new event type. These new events 
are termed high-level events, because the messages that 
they pass require the application to perform more complex 
operations than what's necessary to handle low-level 
events. 

A high-level event that complies with the AEIMP (Ap­
ple Event Interprocess Messaging Protocol) is called an 
Apple Event. Willie it' s possible to pass any sort of data 
structure through IAC, Apple Events are described in a 
document called the Apple Event Registry: Standard 
Suites, willch is avai lable from Apple. This registry lists 
the structure and content of certain types of Apple Events, 
which you can use to implement IAC support. By using the 
message formats described in the registry, you guaran­
tee that your application will respond appropriately to ex­
isting and future applications (or components). 

So, what i an Apple Event? It's a data structure that de­
scribes the high-level event's type, plus additional infor­
mation that frames a request or returns data in response to 
a request. Put another way, it 's a structure composed of a 
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~ Apple Event's Data Structures 

Data.type Apple Ev~nt 

Wst of atlrlb~tes and parameters 

Event class attribute 

H<eyWoril: ~ 

Descriptor type: 

, Data; ·. 

1!9YlfvinlClee•Aftr­

l)ipeType 

Event class 

Event ID·attrlbute •.. ,. 
Keyworil: 
Descriptor type: 

-
Data: 

Target application attribute 

~Ohl: 

Descripior type: 

Data: 

Direct parameter 

)Ceyworc(: 
Descriptor l)ipe: 

Data: 

(kCoreEventcJaSs) 

pyEVeriUDAttr 

,,l)ipeType 

E:vent iD 
(kAEOpenDocllments) 

!YJ>9Appl:;iigoatore 

Taiget application's 
~darsss ('BYTB) 

typGAELfst 

list of descriptor 
r~rds: 

Oescriptot type: typeA88a "' 
' .. 

Data: Alias record for filename 
(file no. 1) 

Descriptor typer typeAllaa 

Data: Alias record for filename 
(fit~ no. 2) · . 

The organization of a required Apple Event. It's composed as a list of descrirr 

tors (i.e .. data structures). The Event class and ID identify this event as an 

Open Documents Apple Event, targeted at an application whose creator is 

"BYTE. " The remaining descriptors are data parameters that contain the file­
names requested to be opened. 

nested list of structures that describes the characteristics of these 
structures (hence the name descriptor) . A descriptor might en­
capsulate a response for data (e.g., a database query) , or it might 
enclose the name of several files for an application to open (see 
the figure "An Apple Event' s Data Structures"). 

Each Apple Event is composed of a class and an ID. An Apple 
Event ' s class describes the event's category or type, and the ID 
is a number that specifies a specific event within the class. Each 
event class is known as a suite, because these events are grouped 
by the type of operation they perform. For example, there are 
Apple Events for the Required suite , the Text suite, the Data­
base suite, the Telephony su ite, the Mail suite, and others. 

The Required suite of Apple Events defines four basic opera­
tions every Mac application must respond to: Open Application , 
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Open Documents, Print Documents, and Quit 
Application . The Open Application event tells 
your application to perform basic setup chores 
(e.g., opening a new document window or, in a 
graphics program, allocating buffers and adjust­
ing the color palette). Note that this is not the 
same thing as application initialization. Instead, 
it ' s a way for the application to create a new doc­
ument. 

The Open Documents event orders the appli­
cation to open the specified files. The Print Doc­
uments event has the application print the re­
quested files. The Quit Application event, as its 
name implies, informs your application to stop 
running. Due to space limitations , we ' ll have 
room to describe how your application can re­
ceive and respond to only two of these four Ap­
ple Events: Open Application and Quit Appli­
cation. We'll show you how this can be done in 
next month ' s column. 

Adding Required Events 
Adding support for Apple Events invo.lves four 
steps. First, you must add the new event type to 
your main event loop. Second, you must provide 
the mechanism that directs these events to the 
appropriate handler functions. Third, you need 
to write the handlers that respond to these events. 
Finally, you have to let the OS know that the ap­
plication can handle high-level events. 

Step one involves modifying the main event 
loop code to look for the new event type , as 
shown in the code fragment in the listing. Note 
the use of the constant kHi ghlevel Event, which 
is defined in the header file AppleEvents.h . When 
an Apple Event is detected, we call the function 
Do_High_Leve l ( ) to process it. This function , 
which is also shown in the listing, simply passes 
the captured event structure onto the Mac OS 
call AEP roe es sA pp l eE ve nt ( ) . 

AEProce ssAppl e Event ( ), which is part of the 
Mac OS's Apple Event Manager, searches a dis­
patch table to determine which of the handlers 

receives the event. The application 
builds this dispatch table when it is 
launched, and it contains entries for 
an event's class and type, along with 
a pointer to the corresponding han­
dler function. If a matching entry is 
found, the appl ication ' s handler is called. If there is no match, 
the Apple Event Manager searches tJ1e OS dispatch table and ei­
ther finds a default handler or returns an error code. 

Next month, we' ll show you how to build the dispatch table and 
complete the rest of the steps required to add Apple Event func­
tions to your application. • 

Tom Thompson is a BYTE senior technical editor at large with a 
B.S.E.E. degree from the University ofMemphis. He is an Associate 
Apple Developer and author of Power Macintosh Programming 
Stlmer Kit (Hayden Books, 1994). You can contact him on Applelink 
as T. THOMPSON or 011 the Imernet or BIX at tom_thompson@bix 
.com. 
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Virtual LANsGet Real 

Switching technology lets 

companies quickly bring 

resources together to meet 

business challenges 

SALVATORE SALAMONE 

M anagement guru Tom Peters, who jets across the 
country giving one-day seminars to Fortune 500 

executives at $1500 a pop, frequently talks about how to­
morrow's economy will revolve around innovati ve as­
sembling of brain power. He notes that to meet customers' 
demands, corporations must be able to quickly bring to­
gether in-house knowledge on an ad hoc basis. Virtual 
LAN technology he lps corporati ons do just that. 

In essence, virtual LANs a ll ow companies to form 
workgroups on the fl y. This approach not only lets users 
share network resources but also provides dedicated band­
width to each group. This is accompli shed without flood­
ing other parts of the corporate network with broadcast 
traffi c th at' s intended sole ly fo r other members of the 
same group. 

Virtual LAN s are an outgrowth of switching technolo­
gies (Ethernet and ATM) that are making their way into 
corporate networks. Early virtual LAN solutions came 
from switching hub vendors, such as Alantec, Chipcom, 
Lannet, and UB Networks. These solutions were followed 
by offerings from major internetworking vendors, such 
as 3Com, Bay Networks, Cabletron Systems, Cisco Sys­
te ms, Standard Mi crosys te ms, and 

mini strators had to go into wiring closets and physically 
connect the users to the same LAN segment, which was 
fin e if a group was permanent. However, in today ' s busi­
ness environment , it ' s like ly th at such groups wi ll be 
short- li ved. 

That' s where virtual LANs come in . Rather than mak­
ing frequent trips into wiring closets and physically re­
configuring the ne twork at the hub by moving cables 
around, admini strators can defin e and create groups in 
software by issuing commands from a central manage­
ment console. 

To create virtual workgroups, you assign a dedicated 
porti on of a hub' s backplane bandwidth to each virtual 
LAN. Most swi tching hubs have hi gh-bandwidth back­
planes that support multiple, dedicated LAN segments. 
For example, with Lannet's LANswitch, you can define up 
to 255 vi rtual LANs (also with this hub, you can connect 
users to a ' 'global" virtual LAN). 

Once you ass ign a person to a workgroup, the traffic 
generated for the other members of the group is confined 
to that one porti on of backplane bandwidth. This reduces 
congestion on other portions of a network because broad­
cast packets generated within the group only reach the 
other members of that group. 

If a company wants to create log ica l workgroups and 
contain each group's traffic to their respective group, vir­
tual LANs are not necessary. They do, however, offer ad­
vantages over al ternati ves. 

Consider what you can do without using virtual LANs. 
In traditi onal networks, you can segment at the network 
layer and use routers to control connecti vity . Bas ically, 
you can assign users in an IP network to di fferent IP sub­
nets based on logical rather than phys ical groupings. In 

that way, two adjacent users on the 
Xyplex. Virtual LANs same physical LAN segment may be 

All these vendors offer a way to 
take advantage of the port or packet­ PROS CONS 

members of different subnetworks, and 
traffic from one to the other must pass 

switching capabilities of their intelli­ • Allow quick • Are mostly tJ1rough a router even though they are 
gent wiring hubs or switches so that formation of ad proprietary physically "connected." 
users can be connected based on log­ hoc workgroups 

built around • Need traditional With virtual LANs, traffic generated 
ical groupings rather than physical lo­ specific projects routed for members of one logical group must 
cation within the company. For ex­ internetworks to al so get routed to another group Lo ex­
ample, in a number of organizations, it • Reduce 

broadcast traffic 
handle 
multiprotocol change information. So in th at sense, 

probably makes sense to form a prod­ by limiting traffic traffic and mixed virtual LANs and a network where 
uct development team that includes a to logical networking workgroups are synonymous with sub­
systems engineer, a design engineer, a workgroups environments networks (connected by routers) are 
product marketing person, and some­ • Reduce • Can be overkil l similar. However, there are some major 
one responsible for the financial man­ administrative In some differences. 
agement of the project. 

This group of folks can be scattered 

time needed to 
handle routine, 
but t ime· 

situations First, with virtual LANs, specific 
types of connectivity among groups 

throughout the organization, but tJ1ey consuming and can be simplified by assigning users 
need to share information relevant to 
the project they are working on. In tJ1e 

frequent. user 
moves, adds, 
and changes 

to more than one group. For example, 
you may have a number of admin­

pas t, to create such groupings , ad­ istratively defined groups (e.g., ale., 
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marketing, and product development) where members of each 
group share resources, such as a CAD program or a shared data­
base. You may also defi ne "global" groups whose members have 
access to enterprise network resources, such as high-quality print­
ers or an E-mail system. 

A second advantage of usi ng virtual LANs instead of inter­
connected subnetworks is that groups can be formed dynami ­
cally. You can easily move people in or out of a workgroup with, 
essentially , the click of a mouse at a management console. 

This capability is handy when forming new groups. It also 
saves a network administrator much time when handling changes 
on tJ1e network. In traditional networks, configuration changes oc­
cur on a regular basis; U.S. businesses annually spend about $1.3 
billion moving, adding, and changing users on networks, ac­
cording to DataPro. Some companies experience more frequent 
changes than others. For example , in the banking industry, typ­
ically, 50 percent to 60 percent of the people change their loca­
ti on each year. With virtual LANs, the changes, as noted, are 
done at a management station, not by going into a wiring closet. 

Companies seeking to cut the admini strative costs of handling 
moves, adds, and changes, as well as reaping oilier benefits offered 
by using virtual LANs, will likely choose intelligent switching 
hubs as the core of their networks. 

In the future, as corporate networks incorporate more A TM 
switching technology, companies wi ll want to retain these same 
competitive advantages. To that encl , the ATM Forum (a group of 
users and ATM product vendors) is developing a specificati on fo r 
ATM LAN emulation , which lets users create virtual LANs that 
run over ATM backbone networks. LAN emulation-based vi r­
tual LANs wi ll use ATM switched virtual circu its to carry traffic 
amongst members of admjni stratively defined workgroups. 

ATM LAN emulation lets PCs on Ethernet and token -ring 
LANs connect with other LAN-attached PCs over an ATM net­
work. LAN emulation is basically a way to make the A TM switch­
ing transparent to the traditional LANs. In a practical sense, that 
means workstation adapter cards and their associated driver soft­
ware does not have to change. Therefore, app licat ions devel­
oped to nm over drivers, such as NDIS (Network Driver Interface 
Specification) and ODI (Open Data-Link Interface), can continue 
to be used. 

ATM LAN emulation involves two pieces of management 
software: LEC (LAN emulation cli ent) and LES (LAN emula­
tion server). The LEC acts as a proxy ATM end station fo r a 
LAN workstation and lets LAN c lients connect to ATM back­
bones; the LES resolves LAN MAC (medi a access control) ad­
dresses with ATM addresses. Both pieces of software are re­
quired to build high-speed, low-latency virtual LANs based on 
ATM technology. 

Once products that support ATM LAN emul ation become 
avai lable, this should provide a level of interoperability. What that 
means for corporations deploying virtual LANs is they will no 
longer be limited to a single vendor's hardware. 

Not a Panacea 
Virtual LANs certainly have some good points. There are, how­
ever, some shortcomings that users should be aware of before 
implementing the technology . 

The most troubling thin g about virtual LAN technology is 
that it is proprietary. Each hub vendor offers its own management 
system for defi ning, creating, and ad mini stering a virtual LAN 
environment. The virtual LAN portion of a hub vendor's man­
agement system will not control another vendor's switching 
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hub. There is, however, a move toward standardization in the 
ATM world. 

A second shortcoming of virtual LAN technology is that you 
still need routers to get between mixed networking environments. 
That's because switching is done at the MAC layer. You would 
need a router when connecting an JP user to an IPX user or when 
connecting a user on a token-ring network to another person on 
an Ethernet LAN. 

Another point to consider is that virtual LAN technology may 
be overki ll in certain situations. Sometimes you can meet con­
nectivity requirements using a simpler physical layer switching 
technology. For instance, a situation may call for the data on 
multiple LAN segments to be saved to a centrally managed back­
up system. Or you may have an accounting department that needs 
access to a high-performance server once a month when the de­
partment staffers are balancing the books. 

You could handle either situation with a virtual LAN, or you 
could use the old method of goi ng into the wiring closet and 
physically connecting the desired server to an appropriate LAN 
segment. In these examples, the virtual LAN approach is 
overkill , and the manual approach is too labor-in tensive. A bet­
ter approach would be to use a physical layer switch , such as 
Switchex from NHC Communications. Physical layer switches 
that are easier to use than traditional switching hubs operate 
like e lectronic patch panels, which you contro l from a man­
agement console. 

Obviously, there are many ways to let a group of users share in­
formation . Virtual LANs may not be the best solution in all cases. 
However, in today 's rapid ly changing business environment 
where companies must bring together in-house experts on a 
project-by-project basis, virtual LANs have much to offer. • 
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.JERRY POURNELLE 

Prizes and Surprises 

I realize I promised more Orchids and Onions 
this month. However, I am in the midst of gathering infor­
mation for my upcoming testimony before the House Science 
and Aeronautics Committee, an effort that has eaten much 
time ... as well as my remaining Orchids and Onions. I apolo­
gize if this is a disappointment to anyone; perhaps the infor­
mation I'll be able to bring back from the committee meetings 
will make up for it. Stay tuned. 

I've just returned from a big shindig in Redmond, where Mi­
crosoft was evangelizing the multimedia capabilities of Win­
dows 95. I came away favorably impressed. 

It wasn't Windows 95 itself that impressed me. For sheer 
technical achfovement, OS/2 wins over Windows 95. While I Jerry visits 
haven't done the tests yet-it was only after seeing Windows 95 in action on 

Microsoft and
the Microsoft campus that I decided to fire up my beta-test version here-I have 

finds time tono doubt that on most straight performance benchmarks, OS/2 Warp will turn 

out to be faster. wrestle with OSes, 


What ' impressive is Microsoft ' s determina­ what they call "legacy hardware"-what's out hard drives, and 
tion that Windows 95 wi ll be usable by nearly there now-but that it wi ll, when possible, rec­ laser printers
everyone who buys it for home or office use, ognize potential hardware conflicts and either 
and that it will run on just about all the systems resolve them or tell you what to do. They know 
customers try it on . they can't make this 100 percent Plug and Play, 

IBM is courting disaster by pushing OS/2 as but d1ey' re trying. 
a home OS. OS/2 can be a great home OS for Of course, determination isn ' t accomplish ­
those who get it running. Once set up, it 's stable ment. The shipping date for Windows 95 keeps 
and reliable, and it can be customized to almost slipping because they ' ve set themselves a diffi­
any degree of nu'ivete or sophistication. You can cu lt goal. That hasn' t lessened their determina­
have buttons for individuals ; do that , and they tion; moreover, they ' re not just determined al 
see all and on ly the programs they wi ll be using. some corporate executive level. The Windows 
The problem is, even if the installation is simple, 95 dog and pony show was put on by working 
OS/2 needs a computer sophisticate Lo set things troops-the people who make it happen-and 
up for naive users . their competence and enthusiasm were obvious. 

Worse, though, the installation isn't likely to The most common phrase during two days 
be simple. OS/2 is extremely picky about the of demonstrations was "making Windows 95 
hardware it works with . It also demands that do the right thing" in many situations, from in­
you know a lot of the gory details about IRQs stal ling a new hard drive to inserting a new CD­
(interrupt requests), ports, 1/0 addresses, and ROM to logging on to the Microsoft Network. 
the OMA channels of your sound boards, net­ The goal is for the OS to see what you are trying 
work cards, and CD-ROM drives. to accompli sh and have a wizard program sim­

ln contrast, Microsoft is deterrnined that Win­ plify the work. I don' t know if they can bring it 
dows 95 will not only work with 90 percent of off, but I sure congrat ul ate them for trying. 

co111i1111ed 
ILLUSTRATIONS: MARKS. FISHER Cl 1995 MAY 1995 BYTE 187 



Now a Full Line of .Ame.ncan 

,Made 

Steel 


Chassis 


- Rugged all-steel 
construction 

- Designed for FCC 
certification 

- Easy assembly 
and service 

- Full line of models 
and sizes 

- Competitive prices 
- American made 

power supplies & 
removable drive 
modules available 

Call NOW for information 
and FREE color catalog 

* * * * * * * * * * * * * 

1-800-394-4122 

* * * * * * * * * * * * * 


VISA & MasterCard accepted 

Same day shipment! 


See us at Spring COMDEX - Booth #3441 

Designed, CALIFORNIAManufactured, 

Guaranteed by: 
 PC PRODUCTS 

408-638-9460 
Circle 152 on Inquiry Card. 

205 Apollo Way · Hollister, CA 95023 

A division of Cali fo rnia Metal Products 


manufacturing quality American made products for 

25 years 


They ' ve al so paid a lot of attenti on to 
games; it ' intended that Windows 95 will 
run just about every DOS game in ex is­
tence. IBM wants OS/2 Warp to run DOS 
games, too , bu t they have a diffe re nt 
approach. Some games hog the entire sys­
tem, leaving no resources for multitask­
ing. When that happens, OS/2 Warp sim­
ply gives up. You' re not going to pl ay that 
game under OS/2 Warp. Windows 95 , on 
the other hand, warns you that you' re about 
to dedicate all your resources to this one 
game and then lets you go ahead. 

When J asked an lBM executive why 
OS/2 Warp can' t work that way, I was told 
that IBM believes it would be irresponsi­
ble to let you devote the entire machine 
to a single task. OS/2 Warp is a multi­
tasking system. I was puzzled about th at, 
but I needn ' t have been. It's clear that IBM 
is more concerned about computers in a 
corporate and probably networked envi­
ronment than in a home context. Even at 
home, you may want to be connected to 
the Internet, and that wouldn ' t be possi­
ble if you let a DOS game take over your 
system 's resources. 

There 's another contrast between Mi ­
crosoft and IBM. As I said before, the Mi ­
c rosoft presentations we re done by the 
people actually working on Windows 95 . 
It's their product, and they' re proud of it. 
The PR people were there, but in the back­
ground passing out press releases and brief­
ing books. In an IBM show, it would prob­
ably have been the other way around , with 
the PR people doing the presentation and 
the technical people hidden in the back of 
the room- if they were there at all. Oh, 
well . 

I now have OS/2 Warp running quite 
stably on a ValuePoint Pentium machine. 
I' ll soon have Windows 95 running on a 
comparable machine. Of course, Windows 
95 is still in beta testing, so there are lim­
its to what I can and should report, but I' ll 
try to keep you info rmed . Meanwhile, 
though, I'll say thi s: I' m no t often im­
pressed by demonstrations, but I left this 
one hoping what I'd seen was a ll true. 

My comments on 05/2 Warp do n ' t , o r 
shouldn ' t, apply to systems on which i1 's 
preloaded. Warp remains a be tte r DOS 
than DOS and, for that matter, mostl y a 
better Windows than Windows once you 
get everything working properly. On the 
other hand , we still don' t have the Cre­
ati ve Labs Sound Blas ter Pro working 
prope rl y in Windows under Warp , a l­
though it works fine in OS/2 itself, in DOS 
under OS/2 , in DOS when the system is 
du al-booted to DOS, and in Windows un­
der DOS. 

One of these day , I' 11 take the trouble to 
fi gure out what's wrong; but ti ght now, if 
1want wave-table sounds, I won' t get them 
in Warp/Windows. So it goes. My point is, 
if you're bu ying a machine with OS/2 
Warp installed, make sure you buy it with 
all the hardware you want. Let the dealer 
worry about making it all work together. 

I tend to be pretty cautious about changing 
OSes, and when MS-DOS 6 first came out , 
I didn ' t change over fro m versio n 5.0. 
From reports I've heard , that was just as 
well. 

Recently, Gateway 2000 sent me a new 
syste m with MS-DOS 6.22 in sta ll ed . I 
studied up on its new features and decided 
I liked them, and it seems stable enough, so 
I' m now upgrading my other machines. 
So far, the process has been entirely pain­
less, and I can recommend th at if you 
haven' t upgraded from version 5.0 yet, it ' s 
probabl y time to do so. I particularly like 
the F5 fea ture: hold down the F5 key on 
boot-up, and you get a clean boot with no 
CONFIG .SYS and AUTOEXEC.BAT . 
There are other ni fty little tricks. 

I expect I am way behind the times on 
thi s. The rumor is th at IBM 's latest PC­
DOS is DOS died and gone to Heaven. 
We' ll see. 

I've had several people, with varying degrees 
of politeness, tell me that when Microsoft' s 
installation program demands space on the 
C dri ve to install something on the D drive, 
it ' s not a bug. Windows must write things 
into the Windows\System direc tory. One 
reader got quite indignant that I hadn ' t fi g­
ured lhat out. 

I suppose she was ri ght. In my defense, 
though, I point out that the reason I was 
installing an upgrade to Microsoft Word 
6.0 was that it managed to crash when in ­
putting a file it had created, and I was quite 
di sg usted. Moreover, when there are al­
ready 6 MB of free disk space and the in­
staller doesn' t te ll me how much more it 
wants, technically that may not be a bug, 
but it's a pretty odd fea ture. 

The lnfocom Memorial Wein! Box Awanl goes 
to Interplay Productions fo r Star Reach. 
The game is an unsuccessful attempt to 
come up with something as playable as 
Master of Orion; it ' s not a bad game, but 
I'd rather play MpO. However, the Star 
Reach box is gorgeo us. It looks like a 
spaceship, and it ' s guaranteed to annoy 
an yo ne wh o tries to di splay more th an 
one- and dri ve mad anyone building a 
pyramid of them .. . . 

While we' re on the subject of games, 
Gaz illionaire from Spectrum Holobyte 
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isn't a very interesti ng game. Or it 
shouldn ' t be, allhough I spent more time 
with it than I ' d expected to. Mostly , 
though, it's important because it was writ­
ten in Visual Basic and is played from a 
CD-ROM. The result is a number of in­
teresting visual and sound effects along 
wilh table-driven play choices. In Lheory, 
it 's a game of ga lact ic trade in a rather 
small-only seven planets-galaxy. Each 
planet is weird in a different way, and each 
has an absurd history that isn't meant to 
be taken seriously. 

What is fascina ting is just how much 
Lhey were able to do with Visual Basic and 
some truly weird artwork that's interesting 
enough to keep you playing long after you 
realize you ' re fighting a random-number 
generator. There' s some kind of pixel replj­
cation, because it plays at full-screen no 
matter what your screen resolution . That's 
neat, and it sure beats having a tiny little 
window in the middle of your screen. I 
suspect it would be a better game agai nst 
human opponents. Mostly, though, the 
same techniques can be used to make 
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games in which most of the effort goes 
into game design rather than programmjng. 

Year ago, I said that small computers 
would really come into their own when 
anyone with a good idea could get it run­
ning , when knowing how to program 
wouldn' t be as important as thinkjng of 
something new and exciting for the ma­
chine to do. We' re not there yet, but Visual 
Basic is taking us in that direction. 

The Bribe of the Month is a Tyco Hijacker 
remote-control car from Traveling Soft­
ware, which they sent to advertise the re­
mote-control capabi liti es of LapLink for 
Windows 6.0. I've always had mixed emo­
tions abou t the va lue of remote control. 
The usual procedure at Chaos Manor is to 
have a parallel cable-one of the yellow 
ones provided by Traveling Software­
on one of the machines in the Windows 
for Workgroups network. We connect Lhe 
portable to that. All versions of LapLink­
from LapLink 4 on-can access any drive 
on the network through that connection. 

Before a trip, we copy Lhe Franklin As­
cend directory to the portable. LapLink is 
smart enough to copy only the fi les that 
have been updated since the last time we 
did Lhat, so it doesn't waste time recopying 
the program and help files . Simjlarly , I 
mark and copy a whole mess of subdirec­
tories in the Q&A Write and Microsoft 
Word directories; once again , LapLink 
copies on ly what has changed since my 
last trip. When I get back from a trip, I do 
the same thing in reverse. 

Traveling Software's radio-link system, 
LapLink Wireless, will do all that auto­
matically and wilhout connectjng the par­
allel cable. I suppose for some people 
that ' s a good idea. It ' s a bit more conve­
nient, and it works. I've just never felt the 
need . More va luable, to me anyway, is 
LapLink for Windows, which will let me 
run programs across the network and , for 
that matter, through a modem. LapLink 
for Windows 6.0 is good stuff. 

I recently got a new Gateway Color 
HandBook, a no 11::buuk I'm \.:ailing Su­
perCalf. It has two PCMCIA slots but no 
floppy drive; the only way to install soft­
ware in it is through the ports. (Actually, 
there is a neat external 3!-1-inch floppy drive 
that attaches, power and all, through the 
high-speed parallel port. That came in a 
separate package, so for the first couple 
of days, Lhe on ly way to get anytrung onto 
SuperCalf was through ports.) It has sev­
eral ports, including an JR port, and prob­
ably came wi th some kind of communi­
cations software; but I' m so used to 
LapLink that I wanted that. I connected 
up the blue serial cable and attempted to 
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send LapLink across to SuperCalf. It didn't 
work. 

I called Traveling Software and got 
technical support, but in fact, I shouldn't 
have. SuperCalf comes with MS-DOS 
6.22, so all I had to do was the F5 trick. 
With that clean configuration, it was sim­
ple to send LapLink across from Penta­
fluge to SuperCalf. Moreover, once the 
full LapLink was running on SuperCalf, 
I could connect the yellow parallel cable to 
get things moving faster. 

LapLink is seriously good stuff, with 
or without bribes. Incidentally, I'm aston­
ished that Traveling Software didn't pro­
vide an RS-232 interface to the car's con­
trol box so I can run it from a laptop ... . 

I've written about Fonninco's computer fur· 
niture before, most recently last August. 

ing it off would start Optimize over again. 
Eventually l solved the problem by ditch­
ing QEMM 7.5 and going back to version 
7.03, which optimizes fine under both MS­
DOS 5.0 and 6.22. 

By sheer coincidence, the day after that 
happened, I had a visit from Michael Stout, 
technical director of Clary. He 'd had a 
Pentium hang up on QEMM 7.5 in just 
the same way. 

The best way to tell a story is to start at the 
beginning, but I won ' t go back quite that 
far, and besides, there are several threads · 
to this. 

First thread: we've had at least one Mac 
since Apple started shipping them. The 
Mac Plus, about the third revision of the 
once-unrevisable 128-KB Mac, added on­

board SCSI. Shortly after that, Pri­
1 have used Forminco's worksta- --~~..._.... am brought out the MacDisk, 
tion furniture for over a year, 
and I have yet to find anything 
better. It's attractive in a mod­
em sort of way. It ' s also stur­
dy-ours survived the big 
earthquake last year in Janu­
ary-and comfortable . Forminco gets a 
Chaos Manor User's Choice Award for 
ergonomic furniture. 

Clearing up some confusion: Quarterdeck 
QEMM 7.5 works, and when QuickBoot 
works, it works very well indeed; the prob­
lem is that it will lock up some machines. 
Apparently I had a string of bad luck. The 
first three I used QuickBoot on locked up 
tight. I' ve now got it working on others. 

QuickBoot is a minor part of QEMM 
and I continue to recommend QEMM for 
those who need memory managers, which 
is to say everyone who is still using DOS, 
with or without Windows. The EMM386 
.SYS that comes with MS-DOS 6.22 is 
good, but not as efficient as Quarterdeck' s 
QEMM and Optimize. Another alterna­
tive is OS/2 Warp or Windows 95 , which 
get rid of the need for memory managers. 
l ' ve had mixed experiences with OS/2 
Warp. Now I'm experimenting with Win­
dows 95. Stay tuned. 

Having said that, let me caution you: if 
you have QEMM working and upgrade to 
version 7 .5, keep copies of the old ver­
sion. I recently attempted to convert Pen­
tafluge, our fire-eating Pentium system, 
to QEMM 7.5. It worked fine with some 
configurations, but on others, it was simply 
impossible to run Optimize 10 completion. 
I got stuck in what amounted to an end­
less loop of reboots . The system would 
bring up the Quarterdeck Identification 
messages, announce how much memory 
was available to QEMM-and die. Turn-

which had an awesome 
330 MB of storage at a 

time when Macs were 
shipping with I0-MB 

external drives. We got 
one of the first of those, and 

every time we have updated 
our Mac setup, that Priam drive has come 
along. It ' s now on the Quadra, and by gol­
lies, it still works just fine. 

Thread two : we got one of the first 
LaserWriter II printers Apple shipped . 
Over the years, it was updated until it be­
came a LaserWriter Ilg, which was about 
the last revi sion Apple made. That was 
about three years ago , and that printer 
served us so well that we bought it rather 
than send it back. However, when we first 
got Aldus PageMaker 5.0, we had some 
real problems getting it to work with that 
old printer, largely because we used the 
version 8.0 printer driver. Thus, we re­
verted to PageMaker 4.2, which worked 
just fine for what we were doing. 

A couple of months ago, Apple sent us 
the new LaserWriter 16/600 PS. H's a600­
dot-per-inch printer (twice the 300 dpi of 
the LaserWriter Ilg). It comes with built-in 
Ethernet, Windows drivers, a new version 
of PostScript, and a fax board (although, 
due to sloth, we haven ' t installed it). In 
other words, it' s just faster and better and 
more flexible, and we eagerly installed it 
and carried the Ilg downstairs to use with 
the Mac in the guest room. 

Although the LaserWriter 16/600 PS 
will work with version 8.0, it really wants 
the version 8.2 printer driver. Unfortu­
nately , the 8.2 ins tallation program 
wouldn ' t work. That might have been be­
cause we had a lot of old junk on the 
Quadra-remember the Priam MacDisk­
but we concluded that it wanted System 



Eliminate remote access 

bottlenecksfor clients. 


Your client PCs also need high-speed 

COM ports. Atypical PC COM port supports a 

communications speed of about 19.2 Kbps, 

which lags far behind the 115 Kbps a 28.8 modern 

can deliver. 

Enter our AccelePort serial pons for 

client PCs. They fean1re 16C650 UARTs 

wid1 twice d1e FIFO memory of standard 

16550 UARTs, and builr-in flow control, 

for a communications speed of up to 

460 Kbps wim absolute data integri ty. 

Put die client and server solutions 

togethe 1~ and you have a complete 

remote access solution wid1 optimum 

perform;mce at both ends of the system. 

Digi offers a 30-clay trial 

5-year warranty and industry-leading 

tedmical support 

For an encl to your communications 

bottlenecks, and a free Pocket Guide to Remote 

Access, ca ll today. 

~--1~ l 1-800-755-0107 

LOtO-SSL·OOS-l ~ 
~ I • ~ ~ 

J '" 0 

r 
y; 
;> 

°' 

Ol .I;;lJ\J ;;JS ;;JL[1 8UfMO[p~ 'lndq8 n O.Tl[l ~ 
'°'.._, "' 
"' '" 
"" 

smss;;i::m.1d pua mo.1..r p.reoquo ;;>AELJ 	 ~ 
u 

rg: 

suod ;;is;;iq.i -p;;i;;ids suopeJfllllLLruroJ § 
i 

sdq)I Sn Ol dn 8uruoddns svod ~ 
·°£ 
~ 

yZ'.Z'. Ol dn d p JAO.Id ;;JM. 'J dA.ldS d lp .IOd 	 ~ 
" F­
~ 

·si.10d fE !.ldS pd;;ids-q8rq l.IOJ d}dJJV ~ 
g_ 

u 

">(Jdl!d [llOq SUOfl CJ!ll lllU ~ 

·s.y;>AJ;>S JOJ S)[:>;>U;>JUOq 

SS;>:>:>E ;)lOUJ;>J ;)l1ruflllffil 


http:dpJAO.Id
http:smss;;i::m.1d


URGENT-YOUR INPUT NEEDED 

On: NETWORK DIRECTORY SERVICES 


7.5 , which was all right becau e we' d in­
tended to install System 7.5 anyway. 

System 7.5, and then the new printer 
driver, installed without problems. Then 
Roberta tried to print some labe ls that 
she'd made under PageMaker 4.2. She 
came down cursing the Ethernet. " It 's tak­
ing 8 minutes to print one page of labels," 
she said. 

" But we didn't connect it to the print a particular file. 
Ethernet," I said. When we set up You 've probab ly figured it out 
the LaserWriter 16/600 PS, we'd by now. It took us a few more min­
con nec ted it by LocalTalk (the utes, but then we remembered the 
low-speed network that 's built Priam hard drive and how we kept 
into every Mac), and we'd never transfen-ing files over the years. 
gotten around to reconnecting it Some of those files were font s. 
to the Ethernet. Some of those fonts were old 

"Well , there's somet hin g and ugly . fn particular, 
wrong," Roberta protested, and Roberta had used some 
indeed she was right. LocalTalk ancient fonts, which re­
is slow and her labels were some­ quired recalculations for 
what complicated, but there was no rea ­
son for it to take 8 minutes to print. The 
problem was we'd changed three things: 
the printer, the driver, and the OS. 

The easie t thing to change back was 
the printer. We brought up the Ilg. It took 
8 minutes to print to that, too. Clearly the 
problem wasn ' t the new printer. 

At this po int, we did what we should 
have done in the first place: we tried print­
ing a couple of test job . Those worked 
just fine, which meant that the real problem 
was those labe ls. We looked at them. We 
a lso looked at a few other files she had 
created. One of those couldn ' t be printed at 
all. We couldn ' t even remember the last 

time a Mac had told us that it cou ldn't 

changes in size and style. In­
deed, the Quadra was doin g so much 
rescaling calculation that it's a wonder it 
got it aU clone in only 8 minutes. Changing 
over to new TrueType fonts took care of 
the problem entirely. Now the labels print 
in less than a minute, and on the new 600­
dpi pri nter, they're really pretty. The Laser-

Writer 16/600 PS is a winner, with enough 
new fea tures and increased speed to make 
the upgrade well worthwhile. 

We a lso changed over to PagcMaker 
5.0. That in it se lf would have spccclecl 
things up considerably , because unli ke 
PageMaker 4.2, version 5.0 does font sub ­
stitutions, o your computer doesn't have 
to work so hard at rescaling. 

That Priam MacDisk originally came with its 
own software, but FWB ' s Hard Disk Tool­
kit has taken over to make the MacDisk 
fully compatible with System 7.5 and SCSI 
Manager 4.3. The latter is the most recent 
and fastest 1/0 software for Lhe Mac, and 
you want to be sure everything you have is 
compatible wi th it. Mac software is de­
signed to run with Apple hard drives, and 
it really doesn ' t want to be involved with 
"foreign" dri ves at all. Fortunately, Hard 
Disk Toolkit does that job nicely. FWB 
also makes good caching software for hard 
drives and CD-ROM drives. If you're con­
templ ati ng a Mac, you' II want to know 
about FWB. 

You'll also want Connecti x' RAM 
Doubler software. This uses a variety of 
techniques to create more usable memory 

Dear Reader: 

To improve BYTE's coverage of technology in the State of 

the Art section , we'd like to get your feedback about what top­
ics, areas, and products we should be considering, and in 
what ways. Later this year, we'll be taking a look at network di­
rectory services. We're going to examine protocols and services 
that allow you to locate resources on LANs with multiple 
servers, on enterprise WANs, and on the Internet. We're think­
ing about Novell 's NetWare Directory Services , Banyan's 
StreetTalk, and similar services available with other network op­
erating systems and platforms. 

So, we want to hear your ideas, to find out about what tools 
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talking to about this technology-users, vendors, researchers­
you tell us. 

To let us know what you think, please use the following as 
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on your Mac. One technique is to make 
virtua l memory on your hard di sk, but 
thal's not all RAM Doubler does. RAM 
Doubler is cheap compared to adding sil­
icon to your system, and we haven ' t seen 
anything it doesn' t work with. It' s easy lo 
install , and if you worry about it, it ' s not 
hard to disable. Recommended. 

The moral of this story is that being miserly 
doesn't pay. That Priam MacDisk made it 
so easy to keep all our fonts that we never 
threw any away; and that ' s not rea ll y a 
good idea. 

On the other hand , there' s no s imple 
way to determine which fonts are good 
and which ought to be discarded; or if there 
is, I certai nly don ' t know of it. There are a 
few Windows font managers, but I've had 
reason to distrust every one of them I've 
tried so far; and I don't know of any al all 
for the Mac. 

However, there is a shareware program 
for the Mac (lhere's a lso a commercial 
version) called theTypeBook, which will 
print a partial or complete set of all your 
fonls. IL prints one font per page; on that 
page will be lines in each style and size 
avail able for that fo nt. Given that page, 
you can determine at a glance if a fon t is 
wort h keeping; if some sizes print real­
ly ug ly, it ' s probably because the 
computer is having problems scal­
in g it to that s ize . If you hang 
around while all thi s printing is 
going on, you'll also get a good 
idea of how long it takes for the 
compu ter to do the rescaling of 
that font. You can then discard 
all the s low ones unless there ' s 
some strong reason for keeping 
them. 

So1ting through all your fonts is 
a tedious job, but it ' s well worth 
doing once every few years . Certainly, if 
we had done so earli er, thi s probl e m 
wouldn't have occurred for us. 

There are a lot of reasons to install System 
7.5 on your Mac. The built-in File Find is 
now every bit as good as the Norton fi le 
finder. There are " recent applications" and 
" recent documents" features that let you 
remember where you were when you shut 
down the system last. System 7.5 seems 
to use less memory than its predecessors. 

So far, we haven' t seen any reason not 
to switch to System 7.5. 

Do you want to feel the bass deep in your 
bones? Feel that rush when you chain-saw 
a monster in Doom? Do you like to listen 
to good music with your PC? 

If so, get Altec-Lansing ' s ACS300. l 

multimedia computer speaker system. The 
system has three units: two midrange/ 
tweeter speakers, which you place on either 
side of your monitor, and a large floor­
unit woofer. The floor unit al so contains 
the power supply for the system and plugs 
directly into a wall socket. 

The result sounds about as good 10 me 
as the Lancer speakers connected to my 
Technics stereo. When Beavis and Butt­
head say something over the Altec-Lansing 
speakers, it sounds like they' re in the room 
with me. More to the poim, the Microsoft 
Home music CD-ROMs-Strauss, Stra­
vi nsky, Schumann, Beethoven, all excel­
lent-are able to give their music-appre­
ciation lessons with true fidelity. 

Of course, once you get speakers that 
good, you'll want to look into better sound 
boards. More on that another lime; some 
good ones are corning out. 

About five years ago, a drunk rammed a util­
ity pole and dropped a 16-k ilovolt-ampere 
line across the power feeder lines to my 
house. The resulting power spike caused 
light bulbs lo explode, destroyed a televi­
sion set, and killed a compu ter no! con­

nected to a power fi lter unit. When it 
was all done, the onl y light in Chaos 
Manor was the screen of a Cheetah, 
whi ch was powered by a Clary 
OnGu ard UPS (uninterruptibl e 
power supply). 

That UPS continued in use un­
til today. It should have been re­
tired at least a year ago ; well , 
maybe not retired. because the 
electronics were still good, but 
one ought to replace the batter­
ies in a UPS every fou r to fi ve 
years. We fi nall y did that today. 

The UPS business is pretty tough. 
Most of the competiti on is on price, 

because it' s pretty hard lo compare per­
formance. These things e ither work or 
they don ' t, so what you ' re after is the low­
est-cos t unit that ' s good enough. The 
problem is that what's good enough under 
one condition may not be under another. 
Consequent Iy, I can' t pretend to know 
wh ich UPSes are " best." I can say that 
the critical machines at Chaos Manor have 
been protected by C lary's OnGuard units 
for several years, and I have not regretted 
it. 

A UPS isn' t very glamorous. With luck. 
it wi ll serve out its entire life without ever 
being needed. Not everyone needs a UPS, 
although people who run computers with­
out power-spike filters are taking foo li sh 
chances. On the other hand, a UPS doesn' t 
cost much. Not on ly did we survi ve the 
Great Power Spike (see my August 1989 



column), but I' ve more than once worked 
on deadline right through heavy lightning 
storms that caused the lights to blink and 
would certa inly have caused my system 
to reset if the Clary OnGuard UPS hadn ' t 
been in the loop. 

If your work is worth anything, the first 
thing you need is a good backup system; 
by "good," I mean one you' ll use. Unless 
you have a lot different temperament from 
me, tho e back up progra ms that require 
you to sit there and feed in noppy disks 
aren' t worth a thing, because you won ' t 

use them. Better is a good optical dri ve. 
l used to be a WORM enthusiast, and if 

l were doing a lot of programming, l still 
would be. A WORM preserves all the dif­
ferent editions Of what you' re working Oil , 

and it has been my experience th at you 
will need a subroutine out of an o ld source 
program about I 0 minutes after you erase 
the last copy of that version. The only real 
problem with WORM is the cost o f the 
storage medium. 

A better primary backup system is DAT 
(di gital audiotape) rnn by a good archive Ii-
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De/tee's FailSafe and LanSafe ll/ soft­
ware automatically snve your fi les and 
co 11duct an orderly system sl111tdoum 
during extended blackouts - even in 
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brary system like Palindrome's Network 
Archi vist. The advantage of DAT is th at 
you can store all the versions of programs 
and books that you want, because the tapes 
cost only about $ 12 for 2 GB of storage 
capacity. You can buy new tapes at a good 
record store- our loca l Tower Records 
stays open until midnight. 

Once you have in tailed a backup sys­
tem , you hould think a bout a UPS . It 
won' t save your bacon as often as a good 
bac kup system, but it 's pretty cheap in­
surance. I got started with little comput­
ers in CP/M days, and I learned to save 
earl y and often; even now, 1 tend to save 
after every paragraph or so. My partne r 
Larry Niven, on the other hand , gets so 
wrapped up in what he 's doing that he can 
write several pages before he remembers to 
save, which is why I have the machine he 
uses connected to a Clary OnGuard UPS . 

Two kinds of UPS units are available, 
switching and on-line. The on-line units 
tend to cost a bit more. I think they' re more 
re li able, and that ' s the kind I use. 

I suppose there are well over a thousand 
multimedia CD-ROM s coming out thi s 
year: the total is certa inl y enough th at no 
one can review them all . Of the hundred 
this month, two stand out. 

The first is called Firenze, which is the 
Itali an name for the city we call Florence. 
This is something between a goshwow and 
a tourist guide. It has both still and Video 
for Windows pictures of the sights of Flo­
rence, with narration in Eng lish, Itali an, 
German, or Dutch. The sights <u e keyed 
to a good map of the city. The photography 
is excellent , and the narration is we ll writ­
ten and easy to hear. There's musical ac­
companiment well integrated into the tour. 

It' s not complete; at least I haven' t been 
able to fi nd any menti on of my favorite 
Florentine idiosyncrasy. During the Re­
naissance, Florence was threatened by a 
ri val city and appealed to Sir John Hawk­
wood, the Engli sh mercenary wh o fi gures 
in Conan Doyle's The White Co111pany. 
Hawkwood offered to save the c ity; hi s 
fee was a larger-than-life equestrian statue 
of himself in the Cathedral. Hawkwood 
saved the city. 

The Florentines then got thri fty. Lnstead 
of a statue, they had a good artist do a larg­
e r- th an-1 i fe pa inting of a s tatu e on the 
Cathedral wall. It ' s very realistic, and from 
a di stance, you'd think it was a big bronze 
statue mounted on a large granite base. 
Hawkwood wasn' t happy at the time, but 
he probably gets more notice now than he 
would if he were just another statue in a 
c ity fill ed with works by Miche langelo , 
Benve nu to Ce llini , and the oth e r g reat 
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EXPLORE the INTERNET! 


T E N HOUR FR EE TRI A L! ­

Dial By Modem 1-800-365-4636, Press return until you get a prompt 

At Usemame, enter JOINDELPHI. At Password, Enter BYT595 

"fr tt oiltt,?PllM IO flt'> mff"lbtnontr '"'" ' °""PH hou~ tnd n ~ a.lid lot1hr.wtf'dU~ A nhd t 1r-d.1u1d tl r u11rd lcr lfM!ll'du;c .K<ns f fl' r '~".l~ Ut 1.11tdunl1 

dw1nc lt.c- tft!'!IU'6n ol tl'lc' ~ monlh ol b«C*'W"l 1111t:intwf i~\Ian~, 1pplf ltw1ri: Ww1,·n "°""' tw,.., to 6pc!l •tt~..,. Tt<tt:r"'t "" Spnn..:t1 "tld for 
k'Cftl~tu~lhf>ll\6!ritmdUS ""° ~ lltoAI •(frl'lolf1'l'lttafld((W'ld111omol iMe~:> •hft'IJOU"lfll C~lir1r dr>U.l1.and(lol.brf rd tnmom arr pro.l*'d d.m"' It'~ 

1011 " "' rr1u11~1.:in DflPHI IHT'WO ., " ll~" ol Drtpttt lr11rrrv1 "'"1rn Corpor1t1C1n 

Delphi lnterne( offers you 

full access to the Internet 

and now you can explore 

this incredible resource 

with no risk. You get 

10 hours of evening and 

weekend access to try it 

out for free!" . 

Use Delphi Internet's mai l gateway 

to exchange messilges with over 30 mi llion 

people at universities, companies.and other 

online services such as CompuServeq, and 

MCI Mail"'. Download programs and fi les 

using ITP or connect in real- _,,,.,'-" "·" 

time to other networks /' S,600 
c andusing Telnet. You can c

14,400 [J 
also meet people on the b(?S ~ 

$ 

lnterner. Internet Relay •• "o ·""'"' 
Chat lets you "1alk" with people all 

over the world and Usenet News is the 

world 's largest bulletin board with over 

20.000 topics! 

To help you find the information you want. 

you'll have access to powerful search utilities 

such as Gopher, Hytelnet and WAIS. Ir you 

aren't fami liar with these terms, don't worry; 

Delphi Internet has hundreds of expert online 

assistants and a large collection of help files, 

books, programs, and other resources to help 

get you started. 

Over 850 local access numbers are 

available across the country. Explore Delphi 

Internet today. You'll be amazed by what 

you discover. 

\I//
/' 

DELPHI­
I N T E R N E T~ 

A11ention Current Internet Users: See wha1 Delphi lnterne1 can offer you' S1ock quo1es. Grolier"s 

Encyclopedia. newswires. and hundreds or 01her services are iust a few keys1rokes away. Telne1 to delphi.com 
and enter 1he usemame and password above for n free trial. 

Circle 286 on Inquiry Card. 

Ouesllons?Call 1-800-69 ; -4005. 


Send e-mail to INFO@delph 1.com 


mailto:INFO@delph1.com
http:delphi.com


Network Data & Fax 

~ Dial-out &Dial-in Modem Sharing &Pooling 

~ No TSRs Under Windows 

~ Supports High-Speed Modems 

~ Complete Management Console 

~ Integrated Network Security 

~ Supports DOS INT·14 Applications 

~ Works with Windows Communication Applications 

~ Windows NT Server 3.5, Netware, NetBIOS, &TCP/IP Networks 

~ Windows, Windows for Workgroups, and Windows NT Clients 

~ Store-and-Forward Fax Gateway 

~ No TSRs 

~ Inbound Routing 

~ Real·Time Send &Receive Logs 

~ Annotation 

~ Network Attachments & Phonebooks 

~ Windows NT Server 3.5, Netware, NetBIOS, &TCP/IP Networks 

You' ve told us you what you want in an ideal modem sharing and network 
fax world . Here are the results. WINport 5.0 and FAXport 5.0. Each 
module is better than ever with easier installation , comprehensive 
administration, and supp011 for more networks and more modems. 

Purchase WINport and FAXport independently, or integrate them for a 
complete network fax and data solution. 

See us at Windows World in Atlanta April 24-27 Booth #N6368 

LANSource 1·800·677·2727, (416) 535·3555, Fax (416) 535·6225 :~ tf1 
LANSource UK Tel: +441954 782 799 Fax: +441954 782 796 %~.: ~ 

c,,.)nf:hl t• I IW\ l.A:-O~OURC[ TI 0 1!\:0LOGIES 1:-;c All 11 if!I• l'f..:rH.J 1..A"S.••·nt. \\ li"I'""' · MW lo\ Xr-.-.1Nr1r.aknwl• r.t l.A!'l~l/Rlf TF.01.S(ll.OQIES li\'C 
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ones. Most of those statues are shown on 
thi s CD-ROM . 

You get all this for$ 19.95, which is less 
th an you· d pay for a good picture book. 
Of course, see ing Florentine scenes may 
get you wanting to go over there, and that 
will cost a lot more than $20, even if you 
stay at the Annalena. It' s also slow. Even 
on SuperCow, a 486DX2/66 with a dou­
ble-s peed CD-ROM dri ve, changing 
scenes can take nearly a full minute, but 
that' s the nature of Video fo r Windows. 

We' re now using the Firenze CD-ROM 
with the Corel screen save r that comes 
with CorelDraw 5.0. It' s very fast , so we 
get a new (randomly chosen) art marvel 
every few seconds. There are some Oaws 
in the Corel scree n save r- it kicks in 
sometimes when you don't wane it to­
but when the machine is standing idle, you 
can use any CD-ROM with BMP files. 
The Firenze CD-ROM is good under its 
own so ftware and one of the best as a 
source of eye candy with the Corel screen 
saver. Recommended. 

The second one doesn' t stand out be­
cause of the CD-ROM so much as the pro­
motion. Quanta Press, the madmen in Min­
neapolis who bring us, among other things, 
the Cow Ouroboros, have put together a 
very traditional database CD-ROM on An­
gels, Saints, and Icons. There's a tiny con­
cession to multimedia in that it sometimes 
plays music while you look at an index or 
a still picture, and sometimes there ' s nar­
ration, but mostly this is just a text database 
with illustrations. It's done straight, but 
because the text is from a time when there 
was more universal belief in the powers 
of angels and saints, the effect of the dead­
serious narration is just at the edge of high 
camp. 

It provides a good collection of very 
brief (usually no more than one paragraph) 
identifications of most major and many 
obscure saints, and all the known angels. 
Illustration is spotty: there are paintings 
of some minor saints, but nothing of a ma­
jor saint like St. Martin of Tours. There 's 
also a scholarly work (by a Jesuit) on ar­
cana angelicae, with discourses on the var­
ious o rders (e.g., Cherubim , Thrones, 
Dominations, Powers, and Archangels). 

Promotion for the press edi tion of thi s 
cons isted of a box conta ining the CD­
ROM and about 20 items from the ch il ­
dren· s . ection of a relig ious bookstore. 
Those who went to Catholic schools 50 
years ago wi II remember most of tl1e pic­
tures of guardian ange ls and suchlike. 
There are al o badges, buttons, and pins. 
Very nostalgic. 

Quanta was one of the very earl y CD­
ROM publ ishers and produced a number 



CERAMIC MUG.· 
11 oz. ceramic 
mug with gold 
band and 
3·color, 

2·sided logo. 
BYT 8. $4.50. 

MOUSE PAD. 
Hard top mouse pad. 4·color with 20th 

anniversary logo and tag llne and repeating 
text background. 7.5" x 8.5" x 3/16". 

BYT 7. $5.25. 

BALL CAP. 
Soft brushed cotton free·form ball cap 

with adjustable Velcro closure back and 
20th Anniversary logo embroidered on 

front. Black. BYT 11. $14.75. 

PARKER VECTOR PEN. 
Parker Vector Spart Roller Ball Pen. Black with 

3·color BYTE logo repeated an barrel and cap. 
BYT I0. $6.25. 

PARKER PEN. 
Parker Insignia ball point pen. Loque black with 

3·color BYTE logo on clip emblem. BYT 9. $34.50. 

COMPUTER TOOL KIT. 
Deluxe comp,uter service tool kit in 
black vinyl zipper case features: 2 nut 
drivers, 3 prong parts retriever, 
tweezers, lorx driver, IC Extractor, one 

I00% Cotton Oneita Power·T. White with I·color Phdlips and 2 slotted screwdrivers. 
"t~nology" print on both-sides and 4·color 20th I·color 20th Anniversary logo. 
anniversary logo on _cin. Sizes: L·XL. L·BYT 13, BYT 12. $20.10. 
XL·BYT 14. $8.0o. 

g: Credit card phone orders: Coll 1·800·676-HALO (4256) (ia IL, call 708/647-4902). We accept VISA, MasterCard, American Express and Discover. Merchandise in stock will ship 
2·3 business days of receipt. If an item is out of stock, the <11slamer will be notified and given the option lo bockorder, substitute or cancel the item. Rush orders can be slipped the 
ay received ii the order is pl0<ed by 2:00 p.m. CST. Rush orders will incur a S 10 additional charge and express freight charges will be billed al cost. 

g: Include the fallowing amounts far shipping via U.P.S. Ground. Up to $50.00·add $5.75, $50.01 to $100.00·add $7.75, over $100.00·add 8% to total. Air freight is additional. 
gcharges apply to domestic US orders only. International orders will incur a S12 dD<Umentation charge and will be billed at octuol cost plus associated duties ond loxes. F.O.B Point: 
L60714 

ax: We are expected to collect appli<oble soles lox on all purchases, including shipping and handling charges, sent lo CO, FL, GA, Ml, NM, NC. TN, TX, WI and on purchase totals ooly in 
IL, IN, OH, SC, and VA. Sales Tax Chart: CA 7.75%, CO 3.8%, FL 6%, GA 6%, IA 6%, IL 8.25%, IN 5%, Ml, 6%, NC 6%, NM 5.82%, OH 7%, SC 6%, TN, 8.25%, TX 8.25%, 

%, and WI 5.5%. 



Wireless Messaging Services (activation price, $19.99; 
local monthly service charge, $19.95; national monthly 
service charge, $39.99) provides a 24-hour, toll·free 
number for activation, fax.forwarding, billing, technical 
support, and operator-dispatched paging. A follow· 
me fax service notifies you of received faxes and lets 
you forward them to any number. 
Comacr: Socket Co1111111111ications, Fremont, CA, 

l'1'JD"m Hardware 

WIRELESS MESSAGING SYSTEM FOR WINDOWS 
The PageCard Wireless Messaging System for Windows [$3991 
includes the PageCard receiver, which is activated on the Page­
Net nationwide network, and the PageSoft communications 
software. The system, together with Socket's Wireless Mes­
saging Services, allows mobile computer users located virtual­
ly anywhere in the U.S. to receive E·maD, news and schedule up­
dates, and other information. 

(800) 552-3300 or (510) 744-2700. 
Circ le 1321 on Inquiry C a rd. 

100-MHZ PENTIUM SYSTEMS 
Micron Computer's (Nampa, ID) 
P I 00 Mi llenni a systems (from 
$3699) have an Intel I 00-MH z 
Pentium processor, a 256-KB 
Micron SyncBurst cache, and 16 
MB of Micron extended data-out 
memory. Other fea ture include 
a 1.2-GB enhanced ID E ha rd 
dri ve, a quad-speed C D-ROM 
dri ve, a Sound Blas ter 16 sound 
card and speakers, a 15-i nch Mi­
cron I 5FGx color monitor, and 
Microsofl Office Professional 4.3 
on CD-ROM . 
Phone: (800) 233-7027 or 
(208) 465-3434. 
Circle 1324 on Inquiry C ard . 

PLUG AND PLAY WAVE-TABLE 
SOUND CARD 
The NuSound audio adapters fo r 
PCs, from Orchid Technology 
(Fremont, CA), combine wave­
table synthesis, 3-D audio. 100 
percent game compatibility, and 
support fo r the Inte l/Microsoft 
Plug and Play specification. The 
NuSound PnP adapter ($ 159) of­
fe rs 16-bit stereo sound, Pana­
sonic and IDE CD-ROM inter­
faces, wave-table ynthesis with 
I MB of compressed wave- table 
samples, and 3-D audio enhance­
ment technology. The NuSoumJ 

CD adapter ($ 199) adds a 16-bit 
SCS I-2 Plug and Play in terface 
and a I-MB wave-table synthe­
s izer. whic h is upgradable to a 
4-MB sample set. The NuSound 
Studio adapter ($299) adds pro­
fes ional music enhancements, 
4 MB of ROM and download­
able RAM-based wave-table syn­
thesis. 
Phone: (800) 767-2443 or 
(5 10) 683-0300. 
Circle 1329 on Inquiry C a rd. 

KEYBOARD FOR LONG-TERM • 
TYPING 
Designed fo r long-duration typ­
ing duties, the Ergo-Master key­
board ($495) fea tures indepen ­
dently adjustable halves that let 
you posi ti on the keyboard fo r 
max imum comfort and e ffi cien­
cy. Available fro m Genovation 
(I rvine. CA). the Ergo-Master's 
84 fully programmable keys let 

you move key defin itions to dif­
ferent locations. 
Phone: (800) 822-4333 or 
(714) 833-3355. 
C ircle 1337 on Inqui ry C a rd. 

REMOTE RADIO-CONTROLLED 
DATA LOGGER 
Using Free Wave wireless spread­
spectn11n-radio data transceivers 

to transmit data, the Datataker 
Transceiver System ($3995) 

can t ransmit throug h floors, 
walls, and ceilings. With line-of­

sight distances of up to 20 miles 
(and up to 60 mi les wi th the Free­
Wave units pe rform ing as re­
peaters), the Data Electronics 
(lrvine, CA) system ensures 
data integri ty via packetization, ' 
acknowledgment, and 32-bit CRC 
error detection. Throughput var­
ies with application. 
Phone: (800) 956-4437 or 
(714) 85 1-5300. 
C l rcle 1 3 26 on Inquiry C a rd . 

CREATE MPEG PRESENTATIONS 
With RealMagic Producer, you 
can create full -screen, full-mo­
tion mu ltimedi a presentati ons 
and titles. The unit ($3995), from 
Sigma Designs (Fremont, CA), 
includes a 32-bit PCI-bus aud io/ 
video MPEG encoder board, a 
frame-accurate videotape-record­
er co nt ro lle r, Adobe Premiere 
edi ting software, and Cali gari 
trueSpace 3-D animation and 
graph ics software. RealMagie 
Produce r lets you captu re and 
compress video and audio in real 
ti 111 t:: uml stun: the in formation 
as A VJ-editable MPEG. You can 
ed it the frames with any A YI­
compat ible video-ed iting tool. 
Phone: (800) 854-8086 or 
(510) 770-0/00. 
Circ le 1325 o n Inqui ry C a rd. 

RAIDBANK FOR MACINTOSH 
MicroNet Technology (Irvine, 
CA) offers a high-perfo rmance 
RAID system fo r Macs. RAID­
bank fo r the Macintosh delivers 
sustained th roughput rate · of 6.2 

MBps and access times as low 
as 8 ms . The system supports 
RAlD levels 0, I. 3. and 5 with 
as many as s ix Fas t and Wide 
7200-rpm modules, ranging from 
2 to 4 GB, for a total of24 GB 
per RAIDbank in single- or dual­
channel configurations. A RAJD­
bank system with two hot-swap­
pable power supplies costs $2675; 
drive modules cost from $ 1795 
to$3 149. 
Phone: (714)453-6100. 
C i rcle 1 330 on Inquiry Card. 

GO-ANYWHERE NOTEBOOK • 
Husky Computers' (Clearwater, 
FL) rugged Husky FC-486 note­
book PC (from $2999) features 
a curved profile that fits snug ly 
in to the crook of your arm and 
a fully sealed magne ium-alloy 
case that incorporates screen and 
keyboard into a single hingeless 
uni t. The 4-pound FC-486 comes 
wi th a 25- or 50-MHz 486SLC 
processor, 2 to 16 MB of RAM, 
up to 16 MB of flash memory, 
a backli t transfl ecti ve VG A dis­
play, a QWERTY keyboard, two 
user-accessible PCMCIA slots, 
and two internal slots for cus­
tomization. Options include a nu­
meric coprocessor and a hi gh­
performance pen. 
Phone: (813) 530-4141. 
C i rc le 1 328 on Inquiry Ca rd. 

MAC DATAPEN 
The Mac version of the I.R .I.S . 
America (Boca Raton, FL) Data­
Pen ($43 5), a highli ghter-size 
OCR device, allows you to en­
ter printed or typed tex t and fi g­
ures di rect ly into your Mac ap­
plications. A Windows version 
($399) is also availab le. 
Phone: (800) 447-4744 or 
(407) 395-783 1. 
Circle 1 331 on Inquiry C ard. 
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device accepts paper sizes from 2 to 30 inches. 
In addition, the device uses the company's pa­
per-driven technology, which automatically zips 
in documents, compresses, crops, straightens, 

ELECTRONIC PERSONAL TOKEN 
Telequip's (Hollis, NH) Crypta 
Plus card is a true electronic per­
sonal token, a credit-card-size 
device containing a secure copro­
cessor and up to 16 MB of flash 
memory. Lotus Notes users can 
store desktop files , LD fiJes, tele­
phone- and address-book files , 
log-on sequences , passwords , 
and confi guration data on the 
Crypta Plus card (w ith 2 MB, 
$265; with 4 MB, $350). 
Phone: (800) 225-0580 or 
(603) 881-5616. 
Circle 1332 on Inquiry Card. 

HIGH-PERFORMANCE 
FAX SERVER 
Biscom's (Chelmsford, MA) Fax.­
com 6000 enables users of LAN 
desktop systems connected to cor­
porate mainframes to send and 
receive faxes and allows MIS and 
LAN admi ni strators to manage 
fax traffic throughout an organi­
zation. A multichannel hardware 
and software solution, each Fax­
com 6000 ($22,495) can support 
up to 24 fax ports. You can as­
semble multiple units into a single 
rack-mountable data communi­
cations cabinet and control them 
with a single system console. 
Phone: (508) 250-1800. 
Circle 1060 on Inquiry Card. 

FIERY XJ COLOR SERVERS 
Based on Electronics for lmag­
ing 's (San Mateo, CA) Fiery XJ 
architecture, the Fiery XJ 170 and 
Fiery XJ300 Color Servers (from 
less than $20,000) I.ink comput­
er networks to digital color copi­
ers from Canon, Kodak, l'vlinolta, 
Ricoh, and Xerox . For produc­
ing business graphics, proposals, 
and presentations o r conceptu­
al color proofs, the Fiery XJ 170 
supports continuous-tone output 
at 400 by 400 dpi on 8 ~- by 11­
inch (A4) page sizes and 400 
by 200 dpi for larger sizes. For 
heavy production work loads, the 
Fiery XJ300 server features con­
tinuous-print and rip-while-print 
features with a four-page buffer; 

the unit can support continuous­
tone 400- by 400-dp i output on 
8~ by 11 and 11 by 17 (A3) pa­
per sizes. 
Phone: (4 15) 286-8600. 
Circle 1334 on Inquiry Card. 

MAC MULTIMEDIA TOUCH ,.. 
MONITOR 
The $ 16 10 Mac n' Touch AV­
14, a touch monitor for the Mac, 
combines MicroTouch Systems' 
(Methuen, MA) touch technol­
ogy and Apple's Audio Vision 14 
Display, which integrates high­
quality stereo speakers, a micro­
phone. and a high-contrast dis­
play. The monitor has a dot pitch 
of28 mm, a maximum video res­
o lution of 1024 by 768 pixels, a 
touchscreen resolution of 1024 
by I024 pixel s, and a touch­
down speed of 8 to 15 ms. Soft­
ware controls let you customize 
the sound input and output. 
Phone: (800) 642-7686 or 
(508) 659-9000. 
Circle 1333 on Inquiry Card. 

CONVERT DOCUMENTS INTO 
EDITABLE TEXT 
PaperPort 2.0 for Windows ($3991 scans at 
resolutions of up to 400 dpi, providing better 
OCR accuracy when scanning documents with 
small text, such as business cards. The input 

and trims. 
PaperPort has direct links to more than SO desktop applications, such as OCR, fax, contact 

management, and document management. When you drag and drop a document onto one of 
these links, the Auto-Launch feature instantly opens the application and places the PaperPort 
document within it. 
Contact: Visioneer, Palo Alto, CA, (800) 787-7007 or (4 15) 812-6400. 
Circle 1322 on Inquiry Card. 

EASY INTERNET CONNECTION 
Global Village Communication 
(S unnyva le, CA) offers One­
World In ternet, an Internet con­
necti vity package for networked 
PCs. The package includes an 
Internet server with an internal 
28.8-Kbps (V.34) or ISDN mo­
dem connection; GlobalCenter 
Web, Global Village's propri­
etary Web browser application; 
mail gateway software; and ca­
bles. The On eWorld Internet 
package works with 
your si te's Quick­
Mail or Microsoft 
Mail E-mai l system 
and requires only 
one dedicated tele­
phone li ne to g ive 
every user on your LA N world­
wide E-mail access as well as 
full interactive connection to the 
Internet. OneWorld Internet for 
Quick.Mail costs $ 1999. 
Phone: (800) 736-482 1 or 
(408) 523-1000. 
Circle 1327 on Inquiry Card. 

SERVER SHARER 
Starview Server Sharer all ows 
you to contro l up to six PCs or 
file servers with a single monitor, 
keyboard, and mouse. The unit 
incorporates microcontroller­
based switching technology to 
enable switching between CPUs 

from a keyboard or a fron t-pan­
el push button. As your require­
ments grow, you can cascade 
the units to a maximum config­
uration of 2 16 CPUs, according 
to StarTech Computer Products 
(London, Ontario, Canada). Two 
models are avai lable: the SV621 
(US$349), a six-port cascadable 
unit, and the SV421 (US$399), 
a four-port cascadable unit. 
Phone: (5 19) 438-8529. 
Circle 1335 on Inquiry Card. 

17-INCH PIVOTING DISPLAYS ... 
Portrait Display Labs (Fremont. 
CA) offers two 17- in ch co lor 
multifrequency pivoting displays 
that combine portrait and land­
scape views. The Pi vot 1700 
($895) provides noninterlaced 
resolutions of up to I 024 by 768 
pixe ls (768 by 1024 in portrait 
view) at 76 Hz. The Pi vot 1700 
Professional ($ J195) offers non­
interlaced resolutions of 1280 by 
1024 (1024 by 1280 in portrait 
view) for Windows and 1152 by 
870 (870 by 1152 in portrait view) 
on the Mac. 
Phone: (510) 249-0444. 
Circle 1339 on Inquiry Card. 
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l~Jmt1JHardware 

TAPE BACKUP AUTOLOADERS 
Two AutoLoaders from Aiwa 
Computer Systems ( Boca Raton, 
FL) automate nightly tape back­
up operations on network servers 
upporting NetWare, OS/2, Win­

dows NT, Unix , and Macs. The 
devices support standard 4mm 
DAT tapes and can perform au­
tomatic insertion, removal. la­
beling, and rotation of 17 tape 
cartridges. A SCSI-based Auto­
Loader, the £6995 Aiwa AL­
D210 comes with a single tape 
drive. The $8995 Aiwa AL-0220 
features two tape drives. 
Phone: (407) 997-6033. 
Circle 1338 on Inquiry Card. 

PCMCIA VOICE/FAX MODEM • 
A voice/fax modem for laptops, 
notebooks, or subnotebooks with 
Type II or Ill PCMClA slots. the 
Quicktcl l4Vl4PCM PC Card 
features V .32bis data transmis­
sion and V.42bis data compres­
sion and can send data and faxes 
at 14.4 Kbps. From Log icode 
Technology (Camarillo, CA). the 
14VI 4PCM ($249) provides 
automatic tone or pulse dialing, 
autom atic call answering, auto­
matic or manual call-originate 
or answer capability, automatic 
answer-tone detection, and auto­
matic detection of dial tone, busy 

SCANNING FOR LAPTOPS 
The ColorMobile Office Parallel Color Scanner is a combination hand­
held/motorized/sheet-fed unit designed for use with laptop and note­
book PCs. A snap-on feeder module turns it into a sheet-fed scanner for 
such items as photographs, business cards, checks, credit cards, and 
receipts. Attach the motor module, and the ColorMobile Office becomes 
a motorized, hands-free unit that prevents image distortion by mechani· 
cally controlling the scanner's SPeed as it travels over an image. Com· 
ponents include a trackpad attachment that pennits scanning of larger 
images. The scanner ($329; without sheet-feeding capabilities or trackpad, $249) weighs only 32 
ounces with all its components and fits easily into a notebook carrying case. 
Contact: Prima.x Electronics, Campbell, CA, (800) 338-3693 or (408) 364-2800. 
Cln:le 1323 on Inquiry Card. 

s ignal , ring signal. and carrier. 
Voice capabilities include up to 
999 individual voice mailboxes, 
password protection, remote pag­
ing, and Intelliselecl, which dis­
tinguishes among data, fax, and 
voice transmissions. 
Phone: (800) 735-6442 or 
(805) 388-9000. 
Circle 1063 on Inquiry Card. 

MINICARTRIDGE DATA 
PROTECTION 
The Conner Peripherals (Costa 
Mesa, CA) Tape*Stor 1700 flop­
py interface minicartridge tape 
drive offers up to 1.7 GB of stor­
age capacity, compatibility with 
the QJC-3020 and QIC-3010 
standards, and read compatibility 
with the QIC-80 and AccuTrak­
250 tape formats. The Tape*Stor 
1700 ($429) writes data as quick­
ly as 19 MB per minute and sup­
ports floppy controllers that have 
a data transfer rate of 2 MBps. 
Phone: (800) 626-6637 or 
(7 14) 64 1-1230. 
Circle 1341 on Inquiry Card. 

NETWORK TROUBLE-ALERT 
SYSTEM 
Net-911 ($ 1495) monitors an un­
limited number of network file 
servers access ible over a LAN. 
When it detects a problem, it au­
tomatically places phone calls to 
persons who should be notified 
of specific types of fai lures. The 
device, from Fox Network Sys­
tems (Rockville, MD), monitors 

the call and automatically retries 
until it successfull y delivers the 
message. 

Key-View (£2995) a llows a 
remote user to call a site, fix and 
restart a failed file server, switch 
to the tape backup unit , restart 
backup processing, and restart a 
print server during a single phone 
call. Net-911 complements Key­
Vi ew by re liably notifying re­
mote users when a network fai ls. 
Phone: (800) 539-8439 or 
(301) 921-5995. 
Circle 1342 on Inquiry Cord. 

REBOOT LOCKED-UP SYSTEMS 
BY REMOTE CONTROL 
With the three-outlet TeleBoot 
TB-250 ($249) and the TB-450 
($449), which has five individ­
ua ll y addressable outlets, you 
can remotely reboot a system via 
either a te lephone or a modem. 
The U.S.A. Communication s 
( Bohemia, NY ) devices auto­
matically restore power approx­
imate ly 30 seco nd s after you 
enter a four-digit , user-settable 
security code. An audible signal 
confirms the reboot action. 
Phone: (800) 724-5434 or 
(516) 244-6851 . 
Circle 1344 on Inquiry Card. 

MULTIFUNCTION OPTICAL-DISK 
JUKEBOXES 
Two new optical-disk jukeboxes 
from Plasmon Data (Mi lpitas, 

CA) offer capacities of26 and 33 
GB in a compact desktop design 
(si ngle-drive systems , $6995 ; 
dual-drive systems, $9995). The 
RF20J-690 incorporates a 1.3­
GB MO half-height optical drive 
with an average seek time of 
39 ms. Fully loaded, the 20-plat­
ter system can store up to 26 GB 
of data and images. The RF22J­
703 incorporates a 1.5-GB phase­
change optical drive with an av­
erage seek time of 45 ms. The 
22-platter system can store up to 
33 GB of data and images. The 
multifunction systems accept any 
combination of write-once and 
erasable media. 
Phone: (800) 445-9400or 
(408) 956-9400. 
Circle 1062 on Inquiry Card. 

KEYBOARD· 
ENHANCED PDA .a. 
With Zaurns, Sharp Electronics' 
(Mahwah, NJ) pocket-size, key­
board-enhanced PDA, you can 
send and receive E-mai l, send 
faxes , access on-line services, 
exchange information with local 
and remote PCs, take notes on an 
electronic notepad, create maps 
and drawings , generate docu­
ment s, and manage your time 
and infomrntion. Zaurus (base 
unit , $749 ; with CE-FM4 fax 
modem, $849) supports Sharp ' s 
Digi ta l AS K infrared technol­
ogy, so you can wireless ly ex­
change information with infra­
red-eq uipped PCs, laptops, and 
devices such as Newton-based 
PDAs and Sharp Wizards. With 
optional infrared adapte rs, you 
ca n a lso beam information to 
PCs, Macs, and printers. 
Phone: (800) 237-4277 or 
(20 I ) 529-8200. 
Circle 1061 on Inquiry Card. 
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NSTL's compatibility and interoperability tests are the most rigorous in the industry. So when you 


see our Seal. you know the computer products you're buying will be compatible . 


The following computer products* have recently earned the NSTL S eal. 


Kapok Computer Co. 
Kapok 9200/9400 DX4- 100 

Nolebook System 

First International 
Computer Inc. 
LEO DESIGNote VP DX4-75 

Notebook System 

Arima Computer Corp. 
NotePro Enhance DX4- 100 

No1ebook System 
Clevo Company 
7500EDX.J3 

Notebook System 

Clevo Company 
7600 P54C-90 Pentium 

Notebook System 

Dual Entarprises Corp 
Dual PMDSOOO P54C90 

Pentium Notebook System 

Texas lnstruments/Racore 
Computer Products Inc. 
Raco<e MS119 with Tl Driver 

Allied T elesyn 
lntemational Corp. 
AT 1500 Plus 1&bit Ethernet 
AT 1700 Plus 16-bit Ethernet 
AT 1720 Plus 16-bit Ethernet 

Intel Corp. 
Intel EtherExpress PRO with Rash 
AT&TGIS 
NCR StarlAN 16/4 

Token-Ring ISA NAU 
NCR StorlAN 16/4 

Token-Ring MC NAU 
Kingmax Technology, Inc. 
PCMaA Ethernet Adapter EN-1 OT2 

For more information about the NSTL S eal and what it takes to earn it. contact NSTL 


by fax : 44-1442-842-191 or by inte rnet : helens@nstl.com. It's the first step toward 


a long and healthy relationship. 


• AJJbrand or product names mentioned are trademarks or registered trademarks of their respective holders. 

Plymouth Corporate Center • 625 Ridge Pike • Conshohocken. PA 19428 • United Stales • NSTL is a division of McGraw-Hill. Inc. 


Circle 92 on Inquiry Card. 

mailto:helens@nstl.com
http:7500EDX.J3


l~JRmSoftware 

FAST, ACCURATE OCR 
CharacterEyes for Windows 2.5 ($79.951 uses neur­
al network technology to let you capture text as fast 
as 300 cps with an accuracy rate of 99.7 percent. 
The program analyzes page layouts and recognizes 
text. You can export text directly into word proces­
sors, retaining all original text and page attributes, 
such as point size, tabs, margins, and bold and ital­
ic fonnatting. You can also scan direcUy from with­
in your favorite Windows applications. 

A32-bit stand-alone program, CharacterEyes Pro 
for Windows ($4951 can read all Western European character sets and offers automatic image 
rotation, dictionaries for proofing documents, and a trainable mode that lets you teach the soft. 
ware to read obscure typefaces, such as calligraphy, Greek letters, and Gothic fonts. 
Contact: Liga111re Software, Burlington, MA, (800) 444-6433 or (617) 238-6734. 
Circle 1065 on Inquiry Card. 

WINDOWS-BASED SPEECH 
RECOGNffiON 
With OfficeTalk fo r Windows 
(US$2045 ), you can use your 
vo ice to dictate, ed it, and fax 
documents. You simply speak 
in to a microphone, and your PC 
carries out commands and dis­
plays your word on the screen. 
Kolvox Communications' (North 
York, Ontario, Canada) package 
includes software. a microphone, 
and an MWave sound card. 
Phone: (800) 556-5869 or 
(4 16) 221-2400. 
C ircle 1 0 6 8 o n In quiry Cord. 

MANAGE YOUR NnWORK .._ 
A network diagrammer program 
based on Windows, ClickNet 
Professional 2.0 ($795) features 
more than 2300 network images 
that you can drag and drop into 
on-screen diagrams. Behind each 
diagram. the program, from Pin­
Point Software (San Jose, CA). 
builds an ODBC-compliant data­
base on each ne twork compo­
nent. You can then produce man­
agement reports about specific 
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categories or combinations of cat­
egories. 
Phone: (800) 599-3200 or 
(408) 997-6900. 
C ircle 1069 o n Inqui ry C a rd. 

Vi sual Smalltalk Enterprise 3.0 
($4995) feature source and bi­
nary portability between Win­
dows and OS/2, a new binary 
format , improved memory man­

agement tools, and support 

8~aJ~~~~=::;1 prise 3.0 adds configura­

for IBM'S SOM/DSOM. 
Visual Smallta lk Enter­

tion management through 
the clustering of package , 
improved browsers and 
version-control tools, OS/2 
browsers for the SOM 
Interface Repository and 
the automatic building of 

MICROSTATION FOR THE .._ 
POWER MAC 
The Power Mac ver ion of Bent­
ley Systems' (Exton. PA) Micro­
Station V5 supports the Macin­
tosh user interface, hi gh print 
resolutions, and most video out­
put, including monochrome and 
4-, 8-, 16-, and 32-bitcolor. Mi­
croStation V5 for the Power Mac 
($3950) supports MicroStation 
DGN file formats and can read 
and write fil es in DWG, DXF, 
CGM. and IGES formats. 
Phone: (800) 778-4274 or 
(6 10) 458-5000. 
C i rcle 1072 o n I n quiry C ard. 

CREATE MISSION-SCALABLE 
APPLICATIONS 
Digitalk' s (Santa Ana, CA) Vi­
sua l Smalltalk 3.0 ($ 1495) and 

wrappers for typedefs 
and SOM/DSOM classes, auto­
mated push-button Smalltalk li­
brary generation , and the capa­
bi Ii ty to mainta in bin ary 
components in repositories. 
Phone: (800) 922-8255 or 
(714) 5 13-3000. 
Circle 1139 o n Inqui ry C a rd . 

CUSTOMER INTERACTION 
A suite of seven customer-inter­
ac tion applications, Target En­
terprise (about $ I 000 per seat) 
offers a groupware module. da­
tabase flexibility, hypertext re­
search tools, an E-mail and In­
ternet interface, scalability, and 
customi zation capabilities. The 
Target Systems (Marlborough, 
MA) package offers customer 
service: a help desk; and asset. 
facilities , ne twork , sales-and­

marketing-contact, and change 
management. 
Phone: (800) 233-3493 or 
(508) 460-9206. 
C ircle 1071 o n Inq u i ry C ard . 

APPLICATION MODULES 
FOR BUSINESS 
The Ability for Windows inte­
grated business suite consists of 
word process ing, spreadsheet, 
database, forms, drawing, chart­
ing, and communications mod­
ule . When you type in facts , the 
software ($229) automatically 
enters information across the 
board: Change a figure in a doc­
ument, for in tance, and the rel­
evant spreadshee t updates, or 
the relevant graph redraws. The 
suite, from Ability Plus Software 
(Charlotte, NC), also includes 
import and export fi lters for pop­
ular stand-alone products. 
Phone: (800) 946-4277 or 
(704) 364-3346. 
Circle 1131 on Inq u i ry Card. 

DEVELOP VGUIS .._ 
A portable C++ deve lopment 
toolk it, !log Views 2.0 unifies 
graphics and widgets into one 
tool for designing VGU.Is (very 
graphical ust:r inlt:rfaces). Ver­
sion 2.0 (s ingle development li­
cense: Unix, $7500; PC, $5000) 
lets you increase the amount of 
information you can display on­
screen. It also provides ·ource 
code for PowerEditor, so you can 
create, extend, test, and distribute 
your own GUI builders in C++. 
PowerEditor's VGUI editor fea­
tures gadgets, 2-D graphical ob­
ject , behaviors, and Ilog (Moun­
tain View. CA) PowerObjects. 
Phone: (4 15) 390-9000. 
C irc le 1 0 73 o n Inqu i ry Card . 
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a he lp sys tem with 
jumps, indexes , and 
lin ks. ProtoYiew Vi­
sual Help Builder lets 
you add color graph­
ics, designate hot-spot 
regions on a graphic 
to invoke links to pop­
up windows o r mes-

DOCUMENT AND WORK-FLOW A 

MANAGEMENT 
A docume nt and work-flow 
manageme nt sys tem, Power­
Office 2.0 ($995 per concurrent 
user) all ows users to store, re­
trie ve, and process such in for­
mation objects as scanned im­
ages , e lec tronic docume nts , 
audio clips, and other Windows 
data types. EZPower Systems ' 
(Philadelphia, PA) package in­
cludes multi-engi ne OCR, full ­
text, and forms-process ing sup­
port ; rev is ion management ; 
MAPI-compliant mail messag­
ing ; and high-volume data-entry 
modules. 
Phone: (215) 496-1700. 
Circle 1132 on Inquiry Card. 

VISUAL HELP BUILDER 
You can create full-blown help 
systems with ProtoView Visual 
Help Builder ($395). With just 
a few clicks of the mouse, Pro­
toView Development 's (Dayton, 
NJ) package captures every di­
alog, menu, and control fie ld of 
your application and then creates 

sages, and , with Mi­
crosoft Word 's toolbar buttons, 
place video files and 256-color 
graphics into your help docu ­
ments. In addition, you can add 
voice to pop-ups, hot-spot graph­
ics, and topics. 
Phone: (800) 23 1-8588 or 
(908) 329-8588. 
Circle 1133 on Inquiry Card. 

-­-­,,...__ 

PAPERLESS-OFFICE SYSTEM A 

TreeSaver Plus , from Micro 
Telesis (Columbus, OH), is an 
automated paperless-office sys­
tem with built-in work-flow pro­
cessing, document management, 
and production. Availab le in 
single-user ($995) and multiuser 
($3495 
for five 
u se r s) 

versions, TreeSaver Plus auto­
matically routes scanned docu­
ments to user-defined electron­
ic filing cabinets and then assigns 
them to the appropriate user or 
de partm ent for processin g o r 
review. When processing is fin­
ished, TreeSaver Plus can auto­
matically archive documents with 
full retrieval capabilities. 
Phone: (800) 798-1 270 or 
(614) 798- 1234. 
Circle 1138 on Inquiry C a rd. 

REMOTE CONTROL VIA TCP/IP 
Remotely Poss ible/Sockets (one 
host and one viewer, from $298) 
pro vides TCP/IP support via 
Windows Sockets for communi­
cations across computers, inter­
connected networks, and various 
operating systems. From Avalan 
Technology (Holli ston, MA), 
Remotely Possible/Sockets of­
fers file transfers at a rate of up 
to 230.4 Kbps over phone lines. 
Other features include back­
ground file transfers while you're 
n111ning other Windows applica­
tions, simultaneous remote print­
ing, two-way communications, 
remote control via TCP/fP net­
works and the Internet, and multi­
level passwords. 
Phone: (800) 441-2281 or 
(508) 429-6482. 
Circle 1135 on Inquiry Card. 

MULTIMEDIA MANAGEMENT 
PROGRAM 
With Media Commander for Windows 
($1291, you can organize all types of 
media into catalogued thumbnail 
libraries. The program incorporates 
images, video, sound, and text and 
supports more than 70 file fonnats for 
import. Video-fonnat support enables 
you to expand any file to reveal every 
frame as its own virtual thumbnail. You can also reassemble selected frames to create new 
videos and export files into various databases. 

Clrcle 1137 on Inquiry Card. 

Contact: DataCal, Chandler, AZ, (800) 223-0123 or (602) 813-3100. 

Software Update 

MKS Source Integrity 7.1, Mor­
tice Kern Systems' (Water­
loo, Ontario, Canada) ver­
sion-control system for 
software development, in­
cludes project management 
facilities; Visual Merge; new 
reporting capabilities; "visual 
differencing," which uses 
color coding to highlight dif­
ferences in code; a customiz­
able toolbar; event triggers; a 
new configuration language; 
and integration V(ith Visual 
C++ and Borland C++. 
US$449. 

Pizone: (800) 265-2797 or 
(519) 884-2251. 
Circle 1142 on Inqui ry Card. 

A Windows-based batch 
scheduler, AshWln 2.0 offers 
native support for Alpha, 
Mips, and PowerPC ma­
chines and heterogeneous 
support for Unix, AS/400, 
and OS/2 networking envi­
ronments. Creative Interac­
tion Technologies (Chapel 
Hill , NC) adds an Enterprise 
Tree View, a notification fea­
ture, Windows NT security 
and priorities, and remote ac­
cess. Basic license for five 
machines and five users, 
$4950. 
Phone: (800) 545-2442 or 
(919) 419-1694. 
Circle 1143 on Inquiry Card. 

lmagenation for Macintosh 3.3, 
Spicer's (Kitchener, Ontario, 
Canada) document-imaging 
software, includes such new 
features as deskew and de­
speckle; crop and resize; cut, 
copy, and -paste; rubout and 
erase; a highlighter; bind and 
unbind objects; multipage 
TIFF and DCX capabil.ity; a 
measurement tool ; saving and 
reusing of common sy mbols; 
support for Micrografx De­
signer DRW, Intergraph 
DGN, and AutoCAD DWG; 
vector-to-raster fonnat con­
version ; and Apple Eyent and 
Apple Script integration. 
US$1895 . 

Phone: (519) 748-2462. 
Circle 1107 on Inquiry C a rd. 
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ANALYZE BUSINESS PROCESSES 
If you're involved in business-process reengineering, total quality man­
agement, or infonnation-systems analysis and design, then RowModel 
($4951 may interest you. The program lets you construct intricate dia­
grams and flowcharts to analyze areas of inefficiency or to streamline 

~!llll!!ll!llll!llll!llrilll.!llil!lil!l;l!li:rDllliil!DllilllillJlllll......~.~· aspecmcprocess. 
Contact: Arc/and, 
Malvern, PA, 
(800) 873-2249 or 
(610) 993-9904. 
Clrcle1067 

on Inquiry Card. 

comes a part of 
the 32-bit Net­
Ware operating 
system. FaxWare 

~~1i!i!i~~;;;;:&~;;;;;;;:~::;;;;!t::!=:~:=:!..!:::!::::!:1Gil (starter pack for, 

EMBEDDED DEVELOPMENT 
TOOLS 
The TNT Embedded ToolSuite 
($2995) delivers a total solution 
for 32-bit embedded systems de­
velopment on lntel 386/486 mi­
croprocessors, according to Phar 
Lap Software (Cambridge, MA). 
Components include the TNT 
Embedded Kernel ; the Visual 
System Builder; LinkLoc, a 32­
bit linker/locator; CVEMB and 
TDEMB she ll s for embedded 
cross-debugging; support for C 
and C++ run-time libraries; an 
MS-DOS-compatible file sys­
tem; a floating-point emulation 
library; and a remote file system. 
ln addition, you can debug your 
embedded app li catio ns us in g 
32-bi t versions of Microsoft's 
CodeView and Borland's Turbo 
Debugger. 
Phone: (6 17) 661-15 10. 
Circle 1136 on Inquiry Card. 

NLM FOR FAX 
COMMUNICATIONS 
FaxWare, a 32-bit NLM for No­
vell Net Ware, can send faxes on 
64 I ines at a rate of 14.4 Kbps 
while suppo rtin g up to IOOO 
users and 32 servers per LAN. 
You load the Service Layer of 
Tobit Software' s (Santa Clara, 
CA) package directly on a net­
work file server, where ii be­
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five users and one 
line, $790) works with Novell 's 
NetWare Connect and Net Ware 
Connect for ISDN and supports 
multithreading services , !PX 
communications, queue services, 
bindery services, and AJO. 
Phone: (800) 468-6248 or 
(408) 982-2562. 
Circle 1074 on Inquiry Card. 

NATU HAL-LANGUAGE 
TRANSLATOR FOR WINDOWS 
With Transcend, from Intergraph 
(H untsvi lle, AL), you can per­
form quality draft translations 
of your memos, re­
ports, E-mai l, and 
technical manuals 
while preserving the 
original document's 
format and type 
specifica tions. The 
program allows you 
to translate fro m 
English to Spanish, 
from Spanish to 
Engli sh, from En­
glish to French, o r 
from French to En­
glish ($495 per version). Future 
releases wi ll provide English­
to-German, German-to-English, 
English-to-Italian , and English­
to-Portuguese translations. 
Phone: (800) 222-9242 or 
(205) 730-9832. 
Circle 1066 on Inquiry Card. 

CLIENT/SERVER DATA­
ANALYSIS SOFTWARE 
Cornerstone for Windows 
($995 per seat) combines 
th e power of sta ti stical 
software with the famil­
iarity and ease of a spread­
sheet program, according 
to BBN Software Prod­
ucts (Cambridge, MA). 
The program has Lhe abil­
ity to transform mega­
bytes of data into graph­
ical representat ions, so 
you can visualize data re­

lationships and then perfonn nu­
merical analysis. 
Pho/le: (800) 331-2266 or 
(6 17) 873-5000. 
Clrcle 1134 on Inquiry Card. 

CROSS-PLATFORM GUI BUILDER 
X-Designer 4, a cross-platform 
GUJ builder, speeds the devel­
opment of user interfaces for 
MoLif and Windows applicaLions 
without re lying on proprietary 
code. Available from Data Views 
(Northampton , MA) , the pro­
gram has the ab ility to gener­
ate three d istinct flavors of C++ 
code: Motif, Motif MFC, and 
Windows MFC. X-Designer4's 
($3500) Compound String Editor 
lets you create strings with mul­
tiple fonts and directions. Other.,. 

-­ -­-­ --­
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features include hypertext help, 
an advanced layout editor, un­
limited undo, the abi lity to gen­
erate C a nd C++ code , and a 
range of widgets . 
Phone: (800) 732-3200 or 
(4 13) 586-4 144. 
Circle 1140 on Inquiry Card. 

Software Update 

Leadtools 4.5 lets you add 
imaging and compression 
technology to your C, C++, 
or other applications that pro­
vide a C-language interface 
under DOS, Windows 3.x, 
Windows NT, Win32s, and 
Windows 95. Lead Technolo­
gies (Charlotte, NC) adds 
functions to give you more 
flexibil ity when using Dills 
and DDBs; two types of color 
reduction; improved perfor­
mance of I-bit processing; 
despeckle; deskew; scale to 
gray; image-processing func­
tions; and one display and 
print function to scroll and 
zoom. From $495. 

Phone: (800) 637-4699 or 
(704) 332-5532. 
Circle 1111 on Inquiry Card. 

AccuRender 2.1 ray-trace ren­
dering and animation soft­
ware for AutoCAD releases 
12 and 13, from Robert Mc­
Necl & Associates (Seattle, 
WA), provides automatic re­
flections, refraction, trans­
parency, and shadows; view­
point animation tools; 
sunlight animation; 24­
million-color output; an on­
screen preview feature; a ma­
terials library and materials 
editor; a library of fracta l­
generated plants; and support 
for TGA, TIFF, BMP, GIF, 
and JPEG file formats. $395. 

Phone: (206) 545-7000. 
Clrcle 1109 on Inquiry Card. 

Bounds-Checker for Windows 2.5, 
Nu-Mega Techno.logies 
(Nashua, NH), delivers auto­
mated debugging support for 
the MFC library and automat­
ic detection of memory leak­
age. resource leakage, and 
heap and dala corruption in 
VBXes from CIC++ and Vi­
sua l Basic. Version 2.5 also 
automatically checks and val­
idates more than 1700 API 
calls to the MFC, verifies that 
parameters on a call are cor­
rect, and checks its return sta­
rus. $249. 
Phone: (603) 889-2386. 
Circle 1145 on Inquiry Card. 
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The Solution To Your 

Application Requirements 


Quatech, Inc. manufactures a variety of 
communication, data acquisition, 
PCM CIA, and control products for the 
IBM PC/XT, PC/AT, PS/2, notebook 
and compatible systems. We are com­
mitted to providing our customers with 
quality products, exceptional service 
and support, and competitive prices. 

COMMUNICATION adapters 
meet asynchronous, synchronous, 
serial, and parallel communication 
requirements with protocols such as 
RS-232, RS-422, RS-485 , Current 
Loop and IEEE-488. Intelligent and 
coprocessor adapters are also available. 

DATAACQUISITION products 
add. analog to digital, digital to analog 
conversions and digital I/O capabili­
ties in 8 to 16-bit resolution. Other 
boards provide the capabilities 
for digital rnultimeters, digital fre­
quency synthesizers, arbitrary wave­
form synthesizers, and IEEE-488 
GPIB interfaces. 

PCMCIA Internal Interface Adapt­
ers support Type I, II and ill memory 
and 1/0 cards. Quatech's Digital I/O, 
EPP Parallel Port, FAX/Modem, 
Serial RS-232, RS-422, and RS-485 
1/0 cards give you maximum flex­

ibility for your application. The Solid 
State Memory Card Drive supports 
Type I PCM CIA FLASH and SRAM 
memory cards. 

Call today for more information and 
a free catalog on our complete line of 
Communication, Data Acquisition, 
PCM CIA, and Industrial I/O products. 

800-553-1170 
Foreign Distributor 

Inquiries Welcome 


g GUATECH 
662 Wolf Ledges Parkway, Akron, OH 44311 

Quatech, Inc. 216-434-3154. Made in the U.S.A. International: Australla/lnterwortd Electronics & Computer 61-3-563-5011. Belgium/Acal NV/SA 32-27-205983, Brazll (Sao 
Paulo)/lntercomp Electronlca Lida 55-11-8532733, Brazll (Rio de Janelro)/Medusa Sistemas e Automacao 55-21-2394955, Canada(Westem)/lnterworld Electronics 800-663­
6001 (Toronto office 800-465--0164), Denmark/Jes Rasmussen Aps. 45 4281 6838, England/Diamond Point International 44-634-722-390, Flnland/Lab Hi-Tech OY 358-0­
682-1255, France/Elexo 33-1-69302880, Germany/Jupiter Electron ic Systems GMBH 49-61-8175041 , Hong Kong/Brio Technology Ltd . 852-581-1111, India/ 
Computaccount 91-11-224-5159, Israel/ACM Ltd. 972-3-6487885, ltely/N.C.S. Computer Italia 39-331-770016, Japan/NICTRIX Corporation (New Jersey) 201-947-2220, 
Korea/Sam Boo Systems 82-2-135-280, Netherlands/ACAL Auriema 31-40·502602, Singapore/Bliss Services Pte Ltd. 65-338-1300, Saudi Arabia/Integrated Computer 
Operations 966·3·895-1827, South Africa/Eagle Technology 27-21-234943, Spain/Santa Barbara SA 34·3·418-81-16, Sweden/Systec 46-13-1101-40, Switzerland/ 
Technosoflware 41-64-519040. IBM PC-XT, PC/AT, and PS/2 are registered trademarks of the IBM Corporation. All other trademarks are of their respective companies. 

Circle 107 on Inquiry Card (RESELLERS: 108). 
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Stylus Color 
720 dpl color 
Ink jet printer 
¢ Selectable print resolutionR: 
720 x 720 dpi, 360 dpi. or 180 
dpi ¢ Color print speed, h1 gh 0:s1quolity mode: 5.5 min/pa ge ¢ 

Noules: 64 black, 48 color ¢ F:mulntion: ESC/P2 Color 
<> 5 bitmap fon ts, 4 sca leable fonts •:) &IKB input buffer 
<> Automatic sheet feed er: 100 shee letter or legal 
<> Cartridge life kharnctc i-A): hlnclc· l.5 million/rolor· l.2 million 

.. ......... ..............$509.53 CDW40804 


WHY PAY 

RETAIL? 

CDW®$etts 


For less 


Adnne«I dNl11n... 
powerful performance 

+ lntol 486SX 33MHz CPU 
+4MB RAM st~.• 20MB mux. 
• :HOMB hnNl drivo 
• 8.4" nctivc·mntrix color 
displuy + Aoccleroted local bus 
vidoo, IMB RAM + Removable 
hord drive, bnucry nnd floppy 
drive + PCMCLA: accepLS 2) 
Type II or I) Type III 
+ Prelondcd software: PC· DOS. 
Windows-. Lotus Organizer and 
more..+ Trnek.Pcint II pointing device 

Netware V4 . 1 
SU5ef CD---··-····················-·..-·-... ···--··'3.5.DO
10 Usor co.___________________···········-······ ''lt.00 
25 Usc1 CD .....-....................................... 212$.00 

SO Use1 CO·-····-··-·--· ··········--··..................2115.DCI 

100 User CD ·--···-·-·············..............._•.lnt.00 


Netwnro V3.12 

5 Usor 3.5" ......... ............................. ....,......... 595.00 

10 User 3.s· ........ ................. ...... . ······-· · 1379.00 

25 Uso1 3.5" - .•.... 
SO Uset 3.5" .. 
100 User 3.5" 

..... 20lS.DO 
........2699.00 
.. ......3141.00 

3Com· 
3CSOO Elherbnk 11 CO<lll .... •........ 169.4-4 
3C509B Ethertmk 111 coax- ........ ........... ····-····114.14 

3C5098 Etherhnk Ill C08A ~......... ···--····47915 

3C509B Ethcftri: Ill 106T.........- ...........- ... 111 .14 

3C509B Ethertint: Ill 10BT Spk ........ . .... ..441.36 

3C509B EthcrtiU: Ill combo ....·-·· ······ ···-····121.n 
3CS09B Ethermk 111 combo Spk .•.. ··- ...SM 11 
3CS79 Ethertri; EISA coax .221.i 1 
3CS79 Etherfi:nk EISA 10BT ............... .... ..22111 
3C l 627 12 port Li'lkbuildef tOBT.. ... 123.74 

ARTISOfT 
NodoRunner 2000A .. ...... 215.51 
NodeAunner2000T ......... l Gi .05 
NodGRunnor 2000C................................. ... ... 111.05 
NOdeRunner/SI 2000A ·····--·················-· ..•••..17.t 3
NodoAL.Klnel'.'SI :2000T........... ..........................71.12 

NodeRunner/SI 2000C ·-·--·····-- ..••..73.&2 
lANtastlc V6.0 ............................... ......71..SO 
L.ANtastae vs.as user ............ .....329.17 
lANtastlc V6.0 Slar1er K"lt ...... •.••221.13 
Central Station II ... ............ .... .319.13 
Simply l..ANtasbc sUlller ki1 ............................. 163.11 
T·AUIYIOr 8 port 10BT·-·······..·-·····........ •· -··•·· 171.H 

T·Runnet 12pof1108T ................................199.82 


~SP 
Multlprotocol print server 10BT HP MIO ...241.75 
Muhlp'°'ocol prior server tOBT pcx>.ot.........281.lO 
Muftiprolocol 2 printer server oombo ........... ...309.61 
Muftlprotoeol 4 printer server combo ..... , .... 1199.12 
SNAP strutor kit-2 computen, 1 prinlM . .. I t II . I0 
SNAP &dd-on lr.msmrtter.... .......................49.'° 
Fil.I Aulhoril'f Solo nerworlc. lax SCM>f .... ......&ff II 

IBM 
m~ +:~~ ~~: ~:::::::::::::::: ... :::::::=~ 
IBM Tc*.en Ring MAU..................... ...... ~ .•- ....409.11 


infel. 
EthorExpfess PA01100Mbps PCI ...................219.19 

ElhOfExpress PR0/100Mbps EISA . .........321.82 

ElherExpross PR0/10 Ffsh IOBT ....................115.07 

ElhorExpress PR0/10 Ash tOBT Spk ..............412.72 

Eth<lrExpross PR0/10 Ash oombo.................. 115.07 

ElhOrExpress PRO/ID Ash combo 5pk ...........605.91 

EtherExpress 16 coax ............. . .........tt.33 


~==~~!~ ~~ ~T~~::::::::::::::........... ::: : :::4:: -~ 

Ethcrfllpross 16 10BT Spk..................... - .......454.13 


~==i~~~~~:::~~::::::::::::::::::::.~~=~ 
EtherExpress 16 combo ...................... ··-······· 116.77 
EthetExpfoss 16combo Spk -········-····-·-·····5-4-9.72 
ElhMEJr:press Flash 108l..- ..- ..- .......,_,,.• 111.U 

EttwirEJtimrs:s, Flash 1oar Spk ...••.•- ......-·~···•1s .12 

EtherE:cpress F1as.h combo ···--.............- ........ 129.71 

Elhet'Express Flash COO'lbo 5'*- ............-........Ht.1.2 

ToltenEllptess 1614 ...................-············ -······- 349.M 

Netp0r1Elpress II 10BT ..... .......... ......3&1.15 


MICRODYNE 

Eftglo NE2000• coax ......... ..............71.63 

Eagle NE2000T., 109T ....... .. ..... .... .69.45 

Eaglo NE2000• eotnt>o .... .... ... ... ............. .........85.40 

NE3200 EISA IOBT .......... ................ ..............• 16.01 

NE3200 EISA coax.... ... ............ ........ ....'1 15.07 

IAMA.lrac 4J 16M.pbS ISA Corwortib!G .......45!.25 

IRMAtrac 4J16Mbps !SA Hardlop . ...... .21t.2.) 


SMC' 
Uttra16 Elhefnet cou ·-~··---·-··············- ···9' .96 

=~:~ioor.:::::::~:::::::~::::::::::::: :::::~::: 

~~i l~CZ-~:::::~::~::::~::::::::::~fo~~ 
~=~~!:*~·~::: : ::::. :: : : :::::~J;
rigerHubTP66port.AUI........ ........1n .IKI 


r£~~~~1~$;~B~~i::::::::::::::::::: ::::::il::~ 
3512 Ethernet 12+2 port tMJb IOOT ..................548.55 
PC600WS AACNET coax ..................... ........... 119.tl 
PC650WS ARCNET TP ........................ ..,., I ID.18 
ARCNET 8 port octive hubcoox...... ......229.41 
TokenCatd Etite 1614 ..249.88 

,,.~'~;'-~:~ '°" 

TC51'3 Elhemcl 10BT _... -·-···72.89 
TCS143 Ethernet 108T ~-····-····~ ...........•.•.39:9.9-1 
TC6242 ARCNET 8·bit cou ............._ 64..1& 
TC6245 ARCNET coax ...............·--·········- ·~·179.99 
TC6040AACNET pas.stvo 4 port ht.bcoax ........31.50 
TC5055 Elhemel 8 port hub 100T ........... ........339.47 
TC4045 Token Ring 16/4 .....299.75 

COW Can w... CompAtio 
t..-4 ~ TCflS 11roducU Cefl Jor o.t.111 

TERMINALS 

Unk MCS amberlgrHMimlto..........................209.a.8 
Unk MAX900 ambel'fVroonlwhlto ...................309.76 
Link MC80 14" cok>t ...... .....•..419.50 
VlysA! 55 amber/groenlwhito ..... ....••...•••.223.21 
Wyse 60 ombor/g1eonlwhl10 ............................279:.60 
vtyse 100 amborlgreorlwhit• ..........................329.aa 

Jrircom 
PE.3 106C pocke1 Ethernet coai: .. •••..309.80 
PE31082 pocket Ethernet coax ....267.IO 
PEJ108T pocket Ethemol 1DBT .•..•.268.31 
PT316CTP pockel Tokon Ring 111...... . ....... .. -1 55.89 

PPXOJ Parallel por1 mutttplexor ..... . .........n .ao 

PS-CE2 PCMCIA Ethernet 10BT .....................187.99 

PS-CE2 PCMCtA Ethernet combo ····-···-·····-212.45 
PS-CE2PCMClA Token Ring ....... ··---·····~··.431.89 


• f .j Uf:I ;I:p '·''' ·' 11! i tl:i .,,.• .)-1 i') :tW 

~~ 
Jumbo 250 internal ..••..........•.........•........... ......148.35 

Jumbo 350 Internal ..... .... ...169.62 

Jumbo 700 inlcrnal ........................... .........266.58 

JtJJnbo 1400 inl&n'\lll ...._......................... ........359.67 

Trakker 250 paralkrl port............ ...........-..289.44 

Trakkltl' 350 paratlel port.. ......•••328.9 1 

Trak.kor 700 paraflol port. .. ......477.36 

Powortape 2.4G8 SCSI lntomal ........ .937.58 

Powertap02.4GBSCS1oxtomal ..............1on .vs
. 

10l11eQa 
Z.ipdrive 100MB PA/illklf inlorlaco ~····· ··-·· · ······ 1 99...95 
Zip drive 100MB SCSI lntorlaat ........_____.......1tt.tS 

Zip disks 1CQ.A.B., 3pk ..... ·-··-··-·-·-· ............_49.95 

Ditto 420M.B tape dnve inlemal . ---· ·-···· ··-1153..ill 

Ditto SSOMB tape dnve Internal ····-···-·············217.12 

Tape25<l 2.SOMB inlOrMl ..............- .....- ...........136.36 

Tape510510MBlntomal ...... . ............279.93 

Bernoulli 230MB lnsidot SCSI.. . .......... ,4~.44 


Bernoulli ZJOMB Tre11$portnblo .......................454.44 

Betnoufli 230MB caJtrldgo .................. ............ ....99.81 


MICRDSOLUTIONS 
Backpack 3.5" 1,44M B floppy patallt l ............. 144ii.32 

Badcpaci: 5.25• 1.2MB rloppy pa.ral~ ... .........155.28 

Bad<pack 250MB tape backup patt.llot . .....287.58 

c:;:.::.:SR 
Tapo"SIOI' 250t.AB intemal ...............- •.- .....••..•151 .0I 

Tape"Stor 420MB W'ltemal ..............- ...............111 .11 

Tnpo'Stor 420t.t8 pamlct pon -······--··-.337.2.t 

Tape"Stof BSOMB 1Nemai ••_ .•_ ......................213.2S 

Tape' Stot 8SOMB paralol PQf1 .......... - ............429.M 

Tope"Stof 4G8 lnlcmal !OE .............................539.71 


FS8500305MB IOElntcmo.I ...........................313.53 

SidoCar II 305MB para~.......... ......... ......309.4.t 

1200-4 4GB SCSI Ollom:ll ...........................1634.49 


{ii i! !ii lt\r:J·J f.f .1:1.13 . 
CrNtlw• Lib• 

Oig1tal School House co 2X kl1 lnlcmal •..•.•. .....2H.95 
Edutannent CO 2X kl! Internal ·····--··--··-··"35 .14 
Game Blulor CO 2X kit in:emal......--...··--····319.14 
SoundBlas18f vatue odition .....·- -···-·····-··········48.37 
SoundBl.astor Pro voluo oditior'l .......-·······-·-·····12.11 
SoundBlasler 16value e0;on................- ..........H .95 

Sounc1Blastor 16 ldCD......................................1'1 .95 

SOl..ndBlaster 16SCSl-2 .................................. 171.9S 

SoundBlnstor 16ASPMC0 .............................. 171.t5 

Soundelaster 16 ASP SCSJ-2 .......................... 1ff.ts 

Sou'ldBlasfor AWE.32 valuo odtion--·····-······· .228.39 
~GI AWE32 ...--................................'291.95 

Acoustic Ros PP570 ape.a.ton JSW.................249.92 

Acoustic Res PP622 spkr&lsti>wootor.............. ltt.11 

Chinon CDSS35 CO-ROM ki1 internal ...........- .249.73 

Chlnon COXS35 CO.ROM kit external ·· ·-········347.U 

Diamond 4000 Quad co ki1 inlomal ..........._..345.31 

Diamond 5000 Ouad co kA kltomol ............ .....441.16 

EnsoNq Soundscape wavctablo ......................111.61 

Jensen JPS35 speakm SN ..........- ..................64 .15 

Jensen JPS45 speakers 1DW ............................92.IO 

l ogi1och SoundMan Wave .......... ...........119 .0 

Mktosdutions 4X CO para.,. ..........................357.65 


NEC 2Vi...•...... .................. ·· ···-··············-·····-· 169.61 
NEC 2V Dotuxe ···-··-···--································..215.69 
NEC 3Xp Plus ........ - ...............................- ..••- ..J.l.4..5.t 
NEC 3Xp Ptus Krt .....----·--····..·-··---··---···"'58..13 
NEC 4Xl •..•.•••..••••·-··--·-·--·········-···-··-·-··.l'T9..54 
NEC 4Xi Kil.•.••••.....•..•...•.·-·········-··-··-···-··-·-"-"9.76 
NEC 4Xo...........................................................479.IS 
NEC 4Xo Kit ..................- .................................549.25 
Pioneer ORM604X 4X 6 disc: ...............- ..........199.00 
Pionoor 0RM1004X 4X 1Bdt9c.••...•.••..••.....•••1HSl.85 
PJoxtor 4plox QU&d ex1omaJ ....579 .58 
Plcxtot 4pkuc quad lnlemal ..............................422.72 

Sigma Ooslgns AoaJMagie Uto•.•......•..•••.•.... .•..289.93 

Signa Doslgns RoalMagic .... ...........................371.89 

Sigma Designs Re-.IMaglc CD K"rt ....................659.41 

Sony CDU·55E 2X lntemal............................... 119.84 

Sony COU-55$ SCSI 2X lnt1,1rnal ..................... 1&5.ll 

Son Moon Stat CO 2X ki1 W cmal..........-····-- 14!1.79 

Sun Moon Stat CO 2X kn int~ w/$ound ,_••.21t .76 
Teac ~ 4X lnlerr.&1._.________z:Ja.01 

T~3501 SCSl4X lntemal ---·-··-307.57 
To&hiba 3501 SCSI 4X external ·--·-··--439.AI 
TIA'do Boacn Monto carlo ......... .·--·-·-·-····-··l:S.15 
Turtle Beach Trope.r •..........-·············-·····-···· ·· l t'J.67 
T...UO 8oach ~IOl'O'f -·-·············-·····-······ .!I07.n 

•11 •1' if3d ·f 1·f 1'if.'i1•13·F 

DB Ill 12X12 4 bUlton ...... -.............. .......248.90 

DB 1111 2x12 16 bullon .•.. M................. ........241.90 

DBlll 12X12prusw ropon ....•. .....••.............•.••. 399.15 

Drawing Sialo II 12x12 4 button cordlo.u ........241.N 


EPSON" 
ActionScannor ES600C...·--··-··-····--·.S07.10 

ES-1~roPC·-··-··-·--···---· ·······-·····--·1237.l8 


(¥]~~~To 
Scaf\Jel 3P ···-··········-·········---··--.. ·······-·····.....•67.40 
ScanJe1 3P document feedof ........................... I 79,57 

Scan.Jcn llCX w nsA Interface .. ........... .............959.88 

$e.im.Jo! llCX documont loodet ........ . . ..... ..468.SO 

Scan.Jot llCX lfllt\Sp8roncy ftdaplnr..................633.26 


MICROTEK 
Sconmek.or llG grayscale ..395.26 
Scanniaktlf II COior......_............ ..•.......•523.84 
Scarunok01 tlSP co1ot ..... ..................................765.38 
ScarvnaJuw llHR c:olot ·-·······················..········1084.80 
Scantdakof Ill cok:w'••••.- .................................2409.85 
Scanmaker 3ST sb scaMe1 ··-················--···878.72 

Sunnagiaphics. 
SummaMl:olCh 11112 X 12 18 bunon ............- ...2 11.58 

SunmaskelCh 11118 X 12 4 buHon ..............- ...524 .-U 


.•t.Uhi•i;b 
Mag lnncMsk>n OX 1SF .................. .339.00 
~ lnnovision MX1 SF .... . .....457,44 
Mag IMOYisk>n OXl7F ..... .....639.73 
Mag lf1nO"lision MXP I7F . ..............................196.97 
Mag lnncMsion MX21F .................................1686.52 
M.a.gnavcxCM208914" .28 ..............................229.21 
Magnavox CM2099 14 ' .28 Nl..................,.,_...247.44 
Magr\aVOll CM2015 15" 1024 ......- ...............•...291.89 
MagnavcxCM401515' 1280 ... .....3-47.61 
IAagnavoxCM40171T .31 . ..&09.25 
Magnavox CM40181T 28 ....639.83 
Magnavox 20CM64 20' ...... .................stll.00 
NEC XV14 14"········-·····- ......309.63 
NEC XVIS 1s· ·····-·-···· ...............421.81 
NEC XV17 IT ................... .. ......754 .51 

NEC XE I S 15' ···- ·····-···-····· ....539.50 
NECXE171T ...•_._______ ......K6.72 

NECXE21 2 1" ············-·· ......................1979.74 
NEC XP1S 1s· ...............-...... ..........126.40 

NEC XP17 11· ···--········-·..···········-··--····-··-- 1196.14 
NEC XP2 1 21· ......................- ............._ ..•••-2447.49 

SalT'l$Ut'lg 3 1c· ····-·--·-··············--····-······ --·.225.15 
Satn5.ung 15Gl 15" ········-····-·- ·-····-········-···358.75 
Samsung 17Gls 1r ······-··-- ··············-·····-··159,12 
SonyCP0...14251 4• ······-········-···········-·····-··318.33 
Sony t5SF 15' ··-·········-····························-···439.27 
Sony 17SF 1 1r ................................................t79.48 

Sony 20SE1 20· ·-···.......................................1895.00 

ViewSonle 15G 15"............... ............................387.15 

ViewSonlc 17G 1r........................................... 7 t9.78 

ViewSonlc 21PS2 1' ................................. ....1693.70 


•Ji .l:i ·•fl·•·•·b 
ADS VGA 10 TV EUto lnlomoJ ··········· ··-·······.....134.89 
ADS VGA to TV EU10 oxlomal ··················- ··-·· 198.tl 
ATI Graphics Xpre.ssion ISA 2M B ....................209.U 
ATI Gf'ltjNct Xpressioo Vl.B 2MB ·-··--············209.44 
A.TI Graphics Xpntssion PCl 2M8 -···-·-·--·.209.44 
ATI arsines Pro Turbo 1SA 2M8 ·-·--··--····319.79 
All Graphb ProTurt>ovtB 2M8 ...·--·-··- 319.79 
ATI Gf9Phicl Pro Turt>o PCI 2M8 ·-··-··-···349.79 
All Gtaphlcs ProTurt>o PCI .tMB ....................59'.50 

DiAmood SpoedSW' Pro ISA tMS ····--··-·-····-95.19 
Diamond Speed$tar64 ISA 2MB ·-··-··········· 193. 86 
Diamond Sloatth 64 VLB 2MB VRAM ............. .316.64 
Diamond Sleafth 64 PCI 2MB VAAM ...............3 11.64 
Hen:ules Dynarnlle Pro 1$>. IMO .... ................. 153.40 
Horculos Dynamlto Pro ISA 2MB ..................... 191.48 
Hen::ules Oynnmitc PowerVLB IMB ............•..149,36 
Horculos Dynarnilo Power VLB 2M8...... ......... .198.19 
Horcolcls Tormln810f' 64 PCI 2MB.....................339.93 
Horculcs Terrrhltor 64 VLB 2MD ....................326.97 

lnlof Smart Video Rocotdor Pro..·-···············-·391..99 

No Surcharge For Credit cards
If You Find a Better INASDAq l MOST ORDERS 

Price, Call CDW' - tr. ~!ill-BUY WITH CONFIDENCE SHIP THEBefore You Buy CDW8 IS A NASDAQ 

TRADED COMPANY


(800) 959·4CDW SAME DAY 

http:Sconmek.or
http:odtion--�����-�������.228.39
http:144ii.32
http:5-4-9.72


Intel 

OverDrive"' 

Processors 
Power up to • new 
performance level 
Add nn l n1el Pe ntium-, l nteJIJX4'"', or lntcilDX2'" OverDrivc.. 
processor to your lmel486- CPU.based n.nd run your 
u11plicntiunH aL umuzing speeds. To find out which Over Drive 
CPU is rijil'.ht for your npplic:nlion, call yo ur 
CDW account en'Cutive today. 

As low as ... ...................... $125.68 


WHY SETTLE 

FOR LESS? 


CDW® 

SERVICES YOU 


BEi IER 


Megahertz 
XJ1144 
PCMCIA 
Fax Modem with XJACK• 
• Hugged XJACK• connector popj\ nut for ust: and bnck in 

for tra vel + XJACK'" connector e liminates bulky cnhles a nd 

110<.lulcs + V.J2hi s ( l i1 .4K hJ11') datu, J.1.4K hpli se nd/receive 

fnx • Auto instn ll :Hion, hot swnpnhlc + Advanced Error 

....... ................ $179,55 
CDW27680 

TOSHIBA 
T2100 OX2150 250M8 mono .......w . .. ... . . ... . ... 1449.02 

T2100CS OX2/50 330MB dual cir .................2254.13 

T2100CT OX2/50 330MB act cob................ 3099.30 

T2150CS DX4n 5 SOOMB pas co6ot co ......... 3599.11 

T2150CT DX4'fl5 SOOMB aci color CO .........• 4696.22 

T1 960CS 200MB dual color ........................... 1999.98 

T1 960CS 320MB dun! color ......•. 2134.70 

T1 960CT 200MB net ct»or............... .............- 2431.16 

T1 960CT 320MB act cok>r..•........ " ................. 2619.09 

T2400CS 250MB dual color .. ..... _ ...... --····-2272..16 

T2400CS 320M8 dual color ·················-········2442.115 

T2400CT 3201.18 act cok>r•..•..•••.••.•..••••••_...... 2998.80 

T24SOCT 320MB ect eotor............ ..................3939.30 

T2450CT SOOMB Bel color ..................... 4231.29 

T3600CT 500M8 net color ....3709.26 

T4700CT 320MB octcdor...................••- .•.....299&.45 

T4800CT SOOMB act color ............................. 3999.M 

T4850CT 4'75 520!.AB act color. . ....... _."349.65 


AST 
Ascent.a 910N 4/500 340MB pas color ..... .... 2759.82 
Ascent a 910N .tn s s10MB 1:1as c::ofor .••••••.••.3149.90 
Ascent.a 9t0N 4rl5 510MB acl COk>r ••.......•.4094.00 
Ascent.a 910N 4n 5 710MBact colot .....•...... 4471.55 
AcMintagel 6066d 4166 540MB CO .... 1095.06 
Advanlago! 6000p 5160 540MB CO .. ... 1624 .7D 
Advnntagot B075p 5175 1GB CO ... ....... ......... 1988 .12 
Advan1ago! BOOOp 5l90 1GB CO . ........ . .. ... 2249 .8 1 
Advantage! 8100p 5/100 lGB CD ................ 2469 .93 
Bravo MS 4166 270MB ........................... - ..• 1499.17 
Bravo MST 5190 540MB ........ .2279.12 

Canon 
lnnova Media 4166 420MB MT ... - ....... ......... 1199.99 
lnnova Mcdill S/60 420MB MT ... ...1799.00 
lnnova Medea 5l90 540MB MT ... - ........... ..... 1999.98 

IBM ThlnkPad Portables 

701CS DX2150 360MB dual color ................. 3799.00 
701CS OX2/50 540MB dual colOr ... 4149 .00 
701CS OX4fl5 360MB OC1 color ................... S:HKl .00 
70 1CS OX4f75 540MB oct cok>t . ................. 5649.00 
360C 4133SX 340MBaci eotor .. .. ... 1999 .00 
360CSE OX2/50 540MB pas co£ot .. 300.00 
360CE DX2/SO 340MB act color.. ........ ... .. .3099.00 
360CE OX2/50 540MB act COior . ..... ....... ....... 3'149 .00 

PC300 Series dHktops 

PC3300X2/508MB, 364MB .•....... 1374.00 

PC330 OX2166 8MB, 364MB.- ........... . .•.• 1468.00 

PC330 5160 lGMB. 540MB ............... 2743.00 

PC350 DX2/66 8MB, 540MB .. .. ......... 1645.00 

PC350 DX41100 BMB, 540MB .................. ... 1920.00 

PC350 5160 8MO, 364MB ......... 2299.0D 


NEC 
Verga V 4/50 250MB dual color •. ...2362.25 

Vcrsn V 4/50 250MB act COior ........... ... 2882.Ba 

V8t~ V 4/50 340M8 net color . .'.107D.A2 

Versa v 4'50 540MB act colot .....................3'64.55 

Versa M ·ms 250MO dUa! cir .................... ... . 3033.07 

Versa M 4175 3'0MB dual d r ··- ............... 3273.94 

Versa M 4fl5 340MB act cir .. ........... 3797.06 

Versa M4fl5 :WOMB truedr ......... 4156.52 


Versa M .ins 540MB f'li·rosc!r ....... 4629.12 

Versa M·t'IOO 340MB net color ....... 4200.6& 

Versa M 4/100 810MB aci co&or ..................... 5042.81 

Versa M 4/100 5401.lB hi·tCS C04ol' ··············- ·4962.29 

Versa M 41100 540MB true colcJf •. ~ ...... 4866.91 

Versa M 41100 8IOMB hl·rcsclr .......... Stn.10 

Roady 41335 270MB CO .... . ..... 1336.21 

Rondy 4166 340MB CO. .. ....... 1486.05 

Ready 4166M 420MB 2X CO ..... ..._.. 1494.74 

Roady ~60M 420f.1B 2X CO ............... 1~7 


Versa M 4fl5 S40MB ncl ci r ... .4251.96 


TM4000M 4/SOSX iDOMB duul col0t....... .... .. 2063.$6 
TM4000M 4/500X 34DMB dunl cir .... ..2197.76 
TM4000M 4/SODX 45SMB acl cir ........ ...•.. 2719.2:5 
TM4(XX)M 4fl5 344MB act ook:>r ...................3151.00 
TM4000M4fl5455MBduat c:oklt ................. 2897.58 
TM4000M 4/ 100 524MB act cok1r .. ..•. 4375.11 
TMSOOO 5175 524MB dualclr ....... ....... .. .. .. .... 5149.53 
TMSOOO sns 810MB nctl\•o ch .... . .. ........ .. 5768.90 

M, f , ii ~ t .ii ; ifl:i!· t13; 14 · 1!:,, 3 ; fWM
1 

184 Turbo .......... 219.14 Ml59 1 .............. ... 579.M 

ML320 ............... l<M.45 Poccm41k 3410 .1219.49 

ML321 ..... ..427.40 OL400E .......... ..... 399.911 

ML.380 .... .. 214.95 Ol4 10E ............. 541.19 

ML395 ... ............ 987.32 OL41 0E/PS 


~~SC..... :::::::::.~~=:~~ ~O~~:: ::::~::~ 
Ml521 •...• ..... 495.18 Ol830 Plus. 1076.51 
IAL590 ..............429.51 0l850.............. 1189.60 


canon 
SJ10SX ........... ..244.88 SJ230 ...... ... .388.00 

8J200E .. ..... .. ......229.86 DJCGOOocolor .......465.18 

SJCSOOo color ... . . ...... ..... .. ..... 4 85. 111 

BJC4000 720dpl .. colot ... ········-········359.71 


EPSON" 
AP2250..... .............. . 96 .64 OFXSOOO Plus .... 1384 0 1 

AP3250. ... 146.45 OFXSOOO ... .. ........ 232.2 .45 


APSOOO• ...........229.71 Stytus Color •.......-.509.53 


L0 1170 ................... 623 .51 Acliool asor 1500 ... 458.H 

L02550................... 965 .08 AcllonLnscr 1600 ... 765.75 


AP3260.. . ........... 167.82 Stytus 300. ... .... ..... . 183.16 

LX 300 ... 165.65 Stytus 400............. 1!1-189 

FX870 ... . .... 288.45 Stytus800t .......... 211.14 

Fx.1110. . ..... 366.33 Stylus 1000.... ..438.15 


L01070-+ .. 375.26 ACrionl.asor 1100 ... 383 62 

L0870... ..4S4 ,44 Aclionl aser 1400 ...598.36 


IBM LEXMARK LASER PRINTERS 

WinWntor too lnlqet ................... 217.96 
W!nWrrtor 200 laser .................•..••.. 453.61 
\'linWritor 400 laser ..... 755.03 

600 las.or .......... ~................ . .. 999.00 


~~~ir~ .~~-~.~~~~~.......... ......::::1: ::~ 

pl lnser .• 1426.89 

ExecJcl lie .. . ................. 319.13 

Dig it.al Corporation 

~~~~,~~::::: : ·::::·· ................. ::::~~~ 

OEClasor 11 52 4 ppm .............. ... .628.78 

OEClascr 51Cl0 8 ppm ...... ............ ........ ..... 1227.93 


Panasonic 
1150 ' 133.49 

1624 ..................... . 385.20 

2023....... . ............ . 182.27 

2130....................... . ....... ..... 204..40 

2135 Color............. . ............ 247.43 

KXP2624 ....... 409.49 

3 123 ....... 249.00 

4400 Laser . 454.00 

5400 laser ................. ...................................... 495.53 


~ ......... 

li<SmJMO<TS 

microMarc COk>r InkJet.. ...... ".. . .......... JJ.a.76 

rrnc:roWnler PS23 ............. .... ..•.... . . ...••..639.65 

microlaser Pro 600 PS23 ... • ...... ... .. 1197 .02 


~~t~:~ ~~~~;·p~fi600 'Pt.6S'·:·:·:: :::::::::::~~~:~ 
(¥] =:~KL!To 

OfficeJel lnkifl l l;u/copier/pMICr ........... ......... nt.59 

Desk..lel SiSO ... , ............ 299. 75 


LaserJc! SP ....... . .......................... CALL 

lnscrJol 4MP .... ... . . ........... 1387.21 


OESKJET 560C ... ........... ........ .... ................. 479.89 

DESKJET 1200C .. 999.88 

DESKJET 1200C PS .1599.49 


~E~~~:::~:.:· .......................~:: 

lasorJel4V .... . 1967.38 
LaserJcl COior ......... ... ........... ....... .. .. 5929.62 


COSTAR 

LabcM'nter XL OOSIWln ........... .. ......... 139.86 

LnbclWrlter XL Plus 005..Vlln ... . ...... .. 224.19 


270MB Fesl·ATA .. . 169.5" 

345MB SCS l·2 .1&9.18 

420MB Fn11t·ATA ................................ 19987 

540MB Fesl ·ATA .......... 232.1-1 


MICROPOLIS 
2217 1.7GB SCSl-2 ..... . .... .... . 1038.46 
422 1 2.1GO SCSl-2 ... . . .....• 1099 .98 
3243 4.3GB SCSl·2 .... .. . .... 17159.26 
1936 3GB scsr-2 ·-··-··..········ ..···· .... 1299 .17 

C:::::::ER 
425MO IOE ......... ...... 214.29 
S40MB IOE .. ... .... 249.80 
850MO Fasl·ATA ........ .. .................. 3 17.86 
1.270B Fnsl·ATA ...... .................................5 17.97 

Af ~r ctrl\°"' IJlod ~ cort&le:e ir)S , ''°" 

Mtm.;uw lfr«.1 JC"Milfe 


&9seaaate 
5451'.18 FRSl ·ATA .......................................... 224 .08 

426MO FO!;l ·ATA ... . ... .. .................. . 189.97 


7221'.18 Fnsl·ATA2 ..........:26.5 .46 

1GB Fos1-ATA2 ..••.. . ... AS4 .52 

1.0GB SCSl·2... . . .... S'4 .3G 


WESTERN DIGrTAL 

Caviar 420MB EIDE ..... 195. 19 

Co.vlllr 540M8 EIDE ........ .... ....... .... . 256.90 

Caviar 730MO EIDE ....... ........... 279.08 

caviar lGB EIDE ~· ···· ......4J7.47 


COHTROUERS 
Acculogic SIOE·3"' wlon·bo:lrd BIOS .................48.to== ~:g~~v~~e~~~~::ia·r :::: :::::: : : ~::~ 
=~1cA~tf~igii~·lC'O'K'1i· :: :: :: : ::::: ::::: ::: .~~::~ 
Adap:ec AHAl 542CF SCSl·2 ...................... - .. 265.45 

Adaptec AVA2825 VLB SCSl-2.IEJOE .............. 166..87 

Adaptec 2842 VLB SCSl·2 ............................... 2'9.ll 

Promise 2300+ Et OE VLB ········ ······-············-····59.17 

IYh'RoboticS 
SPORTSTER MODEMS 

V.34 28 8K Internal wlfa.x........•. . .. ......... ,22:& 80 

V.34 28.BK oxlernat wnax ...... .. ............. 2:& 2.06 

14.4K lntornnl wnax ......... .. . ...... ...... 9 ...81 

14.4K 0111ornal wllax ..... . . ........... 111.00 


COURIER MODEMS 

V.34 lntoma! w/Tax 387.60 
V.34 c111ornnl wltai:: .................... _422.32 


ACCURA 1411 lnlornal W/11'.lX •• • ................. 03.99 

ACCURA 144 external wlfax ..... ..... ........ 111.18 

ACCURA 288 V.34 lntcmo.I w/1 nx .................. ~. 1Bl . 1 3 


ACCURA 288 V.34 external wnax .......... _. __ . 211.88 

OPTIMA 144 external w.,4.'IC....................... ~..- -374.30 

OPTIMA 144 pockotwnnx .............................-. 29G.Sl3 

OPTIMA 288 V.34 lnlomal wlfax ................._. 365.14 

OPTIMA 288 V.34 extorna1 w/tax •• . ........... 421 .54 


••IWACT1CAL·-l!RIUS. 
14.4 lntomal wJ1ax ..... ............ . 
 ·····-····89.98 
t4.¢ Mlnl Towor wi1ax... . ·····-·-109.02 
V .34 28.8 Internal w/lax ...... 196.59 
V.34 28.8 Mini Toworw/frui: ... ......... ...... 209.64 


BOCA 
Onlino Exp1oss 14.4 lntornol w/11'.lX ....................84.25 
Onllne Exprou 14.4 cxtcmat wtrax ..•••_ .•.79.71 
V.34 28.8 lntomaJwllax ........... ...•• 16-4.• 4 
V.34 28.8 exlemal wllax .................. ........... .. 209.90 


MICROCOM 

Oeskpo1te ES 14.4 ............... ... . ....... 146.39 

Deskporto Fasl ES V.FC 28.8 ..... . .. 179.94 

De'Skpoflo FaS1 EP V.FC 28.8 ..... . ..244.30 


Tripp Lite 

BC250..... .. .. . ....... 94 .97 

BC-too................. ........................................... 138.91 

BCSOO .•. 173.09 

BCSOOLAN ..................... " .............177.51 

BC600 LAN .....231 .43 

BC750 LAN ......2H.03 

BC900 LAN. ...... .327.59 

BC 12SO L.AN. . ............... 426.10 


Tripp UIO Smort UPS SorlH 
SMART 250 LAN ., ..... . 218.97 
SMART 400 LAN .... . .. .. ......... 262.87 
SMART 500 LAN ..... .. ' ....... 279 .44 
SMART 600 LAN .... ...... 289.16 
SMART 750 LAN .. ..••... l<l8.82 
SMART 000 LAN ........ 422.58 
SMART 1250 LAN •.. ......... 555 .73 
Isobar 4 OUTLET .. .. . .... ......... ......... 38.95 
Isobar 6 OUTLET ... .. ..... .......... ..... .. . 46 .38 

::a;uu1r.11.1·• ·t 

In!°' OvcrOrtve OX2/SO ... . ..•..•.. .... 125.68 
Into! OvcrOrtvc OX2/66 ................ 188.68 
ln!OI OvcrOrivo OX4n 5..... . .............. 238.34 
lnlol OvcrOfivo OX4/ 100.................. . ......... 309.88 
Intel OverOrivo Pentium 63MHz...... ,395.45 

Lllarlme WerTantyf 
AST Ascontia 9 10N 4MB ...... ............ ......... ...CALL 

AST PowerExec 4f.l3Sl 4MB ........... ....•.. CALL 
AST PcwerEx:ec 4/JJSL 16MB ..•..•.•...•....••..••.. CALL 
HP LaserJol 4l 1MB ....... .... CALL 
HP la1581'JOl 4P 4MB ..... .. . .... CALL 
HP Laser.Jflt 4 4MB ... . ..... CAU 
HP lasorJot 4 8MB..... . ........... ...... .. ........ CALL 
IBM ThlnkPad 500 4MB ... ........ ...CALL 
IBM ThlnkPad 500 BMB ............ CALL 
IBM Think.Pad 755 4MO ... ......... CALL 
IBM ThlnkPad 755 GMO .. . ..... ,.CALL 
TOShiba 1900-4600 4MB ................................. CAU 
ToSh?ba 1900-4600 8MB.. .... . .. CALL 
TO"..hlba 1900-4600 16MO... .. ...CAU. 
Toshiba 47©'4800 32MO ... CALL 
NEC v,,rM 4MB. ..CALL 
NEC Versa BMB... .. .. .................... .... ...CALL 

Please c.11 lor other appllcaUons. 


Call loday for current pricing and av11ll11bUlty! 


CDW" Sells for Less and Services You Better! 
FREETECHN~ALSUPPORT CALL FOR FREE 

FOR CDW9 CUSTOMERS. (800) 959-4CDW CDW®CATALOG 
FAX (708) 465-6800 

http:w/11'.lX
http:W/11'.lX
http:7221'.18
http:5451'.18
http:17159.26
http:p~fi600'Pt.6S
http:Digit.al
http:232.2.45
http:3'149.00
http:S:HKl.00
http:rijil'.ht


The 
Databrielr 
Now with PCMCIA option! 
The newest addition to Datalux·s family of space-saving computer products! 

This I .4kg unit measures only 26x I 2 x Scm II O"xS"x2"). yet is powerful-486SX 

most important. it provides a rugged, portable. flexible PC 

solution. bridging the gap between a laptop and a 

desktop PC. Databrick drives both VGA and Datalux 

LCD monitors, making it ideal for industrial control, 

vehicle. POS. institutional and presentation 

lii!..iiiiil.,. systems. It can be configured as a diskless unit 

fbooting from PCMCIA devices or from a network) or a stand-alone system 

with hard disk. powerful enough for today's CAD or desktop publishing programs. 

Hinged lid is removable. 

Orders and Information: 1 800-DATALUX 
24 -hour faxed data sheets : 703 662-1675 

Space-Saver 
l<eyboards 

The popular I .Okg desk and 

.4kg portable flat models 

save 60% of the normal 

desk space. with fu ll-travel, 

tactilly responsive keys . 

Footprint is only 28x I 6cm 

( I I x6"). but the I 00 keys 

have standard left-to-right 

spacing. Both models are 

XT/AT/PS2 compatible and 

are available in many 

languages. 

LCD Monitors 
Datalux stand-alone monitors are available in both I .8 

kg. desk/wall fwhich folds for portability) and 2.7 kg 

mobile/industrial. 64-grey shade, mono or 256 color 

DUAL SCAN versions. Both are 9.4" diagonal 640 x 

480 VGA and can be fitted with optional touch 

screen with integrated touch controller. The 

mobile/industrial unit f pictured with swivel 


mount) is in a rugged aluminum housing with sealed front bezel and 


controls. All models plug direaly into the Databrick or are supplied 


with a I 6-bit ISA bus controller. 


Desk/Waif Paclcage 
The Databrick combined with our LCD monitor is an 

ideal solution w hen you need a complete. compact 

PC and screen in a single unit. When folded or 

mounted on a wall. this 4 kg unit measures only 

29x24x I lcm f4 .Sx9.Sx l I ") and is rugged enough 

to survive as a touch system in harsh environments 

such as kitchens or factories . 

_ __ DATALUX Corporation Datalux International. LTD 
I 55 Aviation Drive Euro House 

~-...................... ..., __ - ­........~...... 
 Winchester. VA 22602 Curtis Road. I I Old Water Yard 
Phone(703) 662- 1500 Dorking. Surrey. UK RH4 I EJAmerican Made Fax (703) 662-1682 Phone 44 +[OJ 306-8767 18 


Space-Saving Computer Products Circle 185 on Inquiry Card. Fax 44 +[OJ 306-876742 




• 	 Control up to 96 file servers with just 1 
keyboard, monitor and mouse 

• 	 AutoBoot™ feature boots all attached 
computers without user intervention 

• 	 1.75" unit fits easily into your computer 
rack using a minimum of space 

• 	 Push-button and' keyboard controlled 
sc:anning standard 

• 	 .Control all ~omputers from a secp'1d 
lQC'ation ~u.p 'to 150 feet away . 

• 	 $,ppport~ all .100°/o IBM ..£ompatible PCs 
·arid P,S/2 o.r .serial.mouse; 'optional 
Macintosh and Sun support available 

• 	 Rear peri_pheral access available 
·. 

See Us Al 

@(Olfilini1~i»l«l1Spring '95 
April 24-27, 1995 Atlanta,Georgia USA 

Booth #N5762 

SLIMLINE 

COMMANDER™ 
Cybex Corporation lCcYBEX™ 
4912 Research Drive Huntsville Al 35805 USA 
(205) 430-4000 (205) 430-4030 fax 

Clrcle 181 on Inquiry Card (RESELLERS: 182). 
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Before You Buy 

Tl•COMPAQ 
NEC•IBM•AST 
PACKARD BELL 

AST 
You Can't Beat Its Value 

ASTAscentia 910N 
Ji. 10.4' Active and 10.3' dualscan displays 
Ji. NEW! Lithium Ion Battery for extra long life 
A PanVision graphics for up to 1024x768 resolution 
Ji. 2Type II or 1TypeIll PCMCIA slot 

Processor Screen 

Ascentia 81DN 

Price 
$2749 
3149 
4129 
451 9 

Depe~!!!!P~..9. Free 

LTE Elite 
Extra..Performance 
on the Road 
A NEW! 10.4' Aciive Matrix 

color display 
A BMB RAM exp.to 32MB 
A Integrated trackball 
• Built-inAC adapter 
A 2Typellor1Typelll 

PCMCIAslot 
A MS·DOS6.2,Windows 3.1, 

MS Video for Windows Run Tlme, 

Tabworks l \!J?IUll!l!Hll! 


Processor Screen Hard Drive Price 
4~·1ru-arscan-3401;rn-$1 2'!i 
486DX4n5 9.5' Dual Scan 510MB 3499 
486DX4n5 10.4" Active 510MB 5029 
486DX4n5 10.4" Active 810MB 5389 

Business Lease: $103/mo. 

Ji. LARGE, 10.4' dual scan displays Contura410
A 4MBRAMexpandable to 20MBTOSHIBA•HP .A. 486DX2/50 processor
Ji. Removable hard drive and floppy drive .A. 4MB RAM expandable to 20MB
Ji. 2Type II or 1Type Ill PCMCIA slotShop and Compare .A. 2Type ii or 1Type Iii PCMCIA slot 

Model Screen Hard Drive Price .A. Large built·intrackball 


.A. MS-DOS,Windows 3.1,

2539 Tabworks, Lotus Organizer 

~ Hard Drive Prlc_!I 
9.5' Dual Scan 350MB 23 9 
8.4' Active 350MB 2839 
BuslnessLease:$87/mo. COMPAQ 

IBM® 
The Ultimol• In Portobl• Multimedia 

"! NOWAVAILABLE! 

.A. Integrated pointing device
COMPLEAT & 2Type II or 1Type Ill PCMCIA slot 

Proces511r Screen Hard Drive Price 
4860X2J50 9.S' DualScan 340MB $2119800·298·4727 4860X2J50 8.4' Active 455MB 2629 

lnternet:sales@pcscompleat.com 486DX4/75 9.5' Dual Scan 455MB 2799 
International (508) 624·6400 486DX4/75 8.4' Active 340MB 3069 

4860X4/75 8.4' Active 455MB 3319. . -. . ) ' 486DX4/100 9.5" Active 525MB 4279 

. . . 
.... ~ : ~TEXAS 

INSTRUMENTS 

Don't Settle for Less $2399 

2689 

Texas Instruments 
Pe ntium Power Wlffl Pel Bus 

TravelMate 5000 ~
• ThinkPacF 755CE, 

CSE and the 
ThinkPacF 755CD 

Ji. 16.7 million colors on 
notebook display! 

Ji. Built·in dual Lithium 
Ion batteries 

Ji. PCI bus architecture 
to optimize 
Pentium processor
performance 

Ji. Removable hard drive 
A 2MB Video RAM 
Ji. 16-bit sound, speaker, 

microphone,and MIDI 
Proce5sor Screen Hard Drive Price 
Pentium 75MHz 10.5' DoalScah 500MB $4999 
Pentium 75MHz 10.4' Active n2MB 5599 

TravelMate 4000M 
.A. Brilliant color display 
.a. 16-bit sound card 

as Iowas 
$2119 

A BMB RAM expandable to 40MB 
• Bui lt~n 16-bltstereo sound, 

14.4 data fax modem,telephone 
answering machile,speaker 
phone &infrared port 

"- 2Type II or 1Type Ill PCMCIA slot 
• 20 popular software titles includedI 

mailto:lnternet:sales@pcscompleat.com


r 
r 

Toshiba Direct 

New Modefs•••low, low Prices 

Partege 13600 
Award-Winning Subnote 
£ Ultra-portability at only 4.4 lbs. 
£ 8MB RAM expandable to 24MB 
A PCMCIA Type II slot 
A External 3.5' diskette drive 
£ Integrated Accupoint pointing device 
Processor Screen Hard Drive Price 
486DX2/50 8.4' Active 500MB $3719 

14700, 14800, 14850 
&14900 
Sight, Sound & Processing Power 
.A. Brilliant color display with local bus video 
.A. 1Type II and 1Type Ill PCMCIA slot 
.A. Microsoft Sound System,built-in 

microphone,audio out port 
.A. MS-DOS,Windows for Workgroups 3.11, 

Ultrafont lndeo video compression software 

Model Processor Screen Hard Drln Price 
T4700 486DX2150 9.5' Active 320MB S2999 
T4800 486DX4fi5 9.5' Active SOOMB 4189 
T4850 486DX4fi5 10.4' Actlve SOOMB 4519 
T4850 486DX4fi5 10.4' Active 772MB 4829 
T4900 Pentium 75 10.4' Active 772MB 5499 

NEC 	 Hewlett-Packard 
Vena P - I.owed flrleed Pentium Notebook Quality DeskJef/laserJef Printers and Noteboob 

Versa Mand Versa P Ve/Sa V 	 HP OmniBook Note· HP OmniBook Note· 
.&. 2 Type 11 or 1Type 111 PCMCIA slot .&. 4MB expandable to 20MB book PCs 400IJ Series book PCs 600 Series 

.&. Removable hard drive,floppy &screen .&. 2Type II or 1Type Ill PCMCIA slot Desktop to-go-PCs Lightweight with Performance 

.&. Integrated speaker and microphone .&. Removable hard drive 
 Processor Screen Hard Drive Price Processor Screea Hard Drive Price 
.&. MS-DOS,Windows 3.1, Windows Sound .&. ~;:e~vable floppy-add second 	 486oxvso 1 o.3· ouai scan 260MB s2499 486DX2/50 8.5' Dual Scan 170MB S2549 

486DX2150 10.3' Dual Scan 340MB 2829 486DX2/50 8.5' Dual Scan 260MB 2829System,MS Video for Windows Run Time .&. MS-DOS 6.21 ,Windows 3.1 486DX2/50 10.3' Dual Scan 520MB 3199 486DX4/75 8.5 Dual Scan 170 MB 3099Processor Screen Hard Drive Price 486DX2/50 10.4' Active 340MB 37694B6DX4n5 9.5•Dual Scan 340MB Processor Scr~en Hard Drive Price 	 486DX4/75 8.5' Dual Scan 260MB 3379$3219 	 486DX2/50 10.4' Active 520MB 4129486DX4f75 9.5' Active 540MB 4199 486DX2/50 9.5 Dual Scan 250MB 52369 486DX4/100 10.3' Dual Scan 340MB 3619 HP LaserJet Printers4B6DX4(75 9.5" High Res. 540MB 4589 486DX2/50 9.5' Dual Scan 340MB 2499 
4B6DX4/100 9.5· Active 81QMB 5049 486DX2/50 9.5' Active 250MB 2889 4B6DX4/1 00 10.3' Dual Scan 520MB 3999 HP LaserJet 4L ... . ... . .... . . $499.99 

486DX4/1 00 10.4' Active 340MB 4489Pentium 75 9.5' Active 340MB 4729 486DX2/50 9.5· Active 340MB 3029 HP LaserJet 4P . .. . . ..•.. .. .. .959.99 
Pentium 75 9.5' Active 540MB 5099 486DX2/50 95• Active 540MB 3399 HP LaserJet 4ML .... . ..... .. 1019.99486DX4/10010.4' Active 520MB 4829 

Pentiurn 75 9.5' Hig~ Res. 540MB 5479 486DX4f75 9·5· Active 340MB 3399

Pentium 75 9.5' Active 81 OMB 5599 · . 
Pentium 75 9.5' High Res. 81 OMB 5989 486DX4f75 9.5" Active 540MB 3779 HP laser Jet 4l 

Business Lease: $106/mo. Business Lease $87/mo. Now Only $49999 
as low as 

HP InkJet Printers$321Q: &iiii''-'-­
HP DeskJet 320 . .. . .... .. . . ..$299.99 
HP DeskJet 320 

w/Sheet Feeder .•..... . .. .. .359.99 
HP DeskJet 540 . . •.. .. . . •.... .289.99 
HP DeskJet 560C ........ . ....479.99 
HP DeskJet 1200C .. . . . ...... .999.99 
HP DeskWriter 320 ..........• .299.99 
HP DeskWrlter 320 

w/Sheet Feeder . . . ..........359.99 

Versa V HP OmnlBook 4000 Notebook PC HP DeskWriter 540 . . .... .. .. . . 289.99 


,,.l HEWLETT ® HPDeskWriter 560C ..........479.99

00 HP DeskJet 1200C/PS ........1589.99 

L PACKARD HPOfftceJet .. .. . ...... ...769.99
NEC ~1 

Clrcle 206 on Inquiry Card. 
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Your One Stop Component &Computer Source 


• Intel 286 12MHz 
processor 

• 1MBRAM 
• 1.2MB (525") l1owi 

cfsl<dri\oe 
• IDE~controller 
• Ave expansion slots 
• Two serial & one parallel port 
115705 286 12MHz bare-bones sys. ... $169.95 

Jameco Motherboards 
• Motherboards also 

available without CPU! Call 
for details 

• Diagnostic and operating 
system software available 

• One·year warranty 
115941 B03B6SX 40MHz w/CPU ...... $89.95 
117401 B0386DX 40MHz w/CPU ......149.95 
79214 80486SX 25MHz w/CPU ......199.95 
116118 B0486SLC 66MHz w/CPU ....229.95 
95222 80486DX 33MHzw/CPU......299.95 
95169 B04860X 50MHz w/out CPU .149.95 
95231 B0486DX 50MHz w/CPU ......449.95 

486DX2 66MHz Motherboard 

: ~::upto32MBolRAM. 
• ~~~':;~ 256K x9. tMB x9 

and 4MB x9 SIMMS • 
• 2561<8 Cache RAM ~ • 
• Supports WrndO'"-i, Unrx. 

Xenix. llovell . OS/2 and most popular software 
• 	Two 32·bit VESA slots. six t6·blt (lourwhen using 

both Local bus slots) and two B·blt slots 
• Size: IO.O'LxB.B'W 

• Weight 3.0 lbs. 

119731 486DX2 66MHz Motherboard .. .. $379.95 


IDE Hard Drives 
fi?J~f.19 

• Fa ~and stnlard iases 

119108 WDAC280 BOMB 3.5' ....... $109.95 
119415 ST3 t20A t06MB 3.5' ........119.95 
119087 7f20AI t20MB 3.5' ........139.95 
119095 	 ST9t45AG 120MB 2.5· 

tor laptops ............ 149.95 

Floppy Disk Drives 
TEAC. 
SONY 
EPSON 

TOSHIBA 


Panasonic 
• PC/XT/AT compatible 
• P/IJ 120045 includes mounting kit & faceplate 

for use in 5.25' floppy disk drive bays 

79396 Epson 360KB 5.25' .............. $39 .95 

120045 Sony 1.44 MB 3.5' ...... .......... 44.95 

118957 Panasonic 1.2 MB 5.25' ... ....... 49 .95 

118922 P•nasonlr. 144 MB 3 s· ..........49.95 

119722 Toshiba 1.44 MB 3.5· .............49.95 

74392 Teac 3.5'/5.25" Combo .. ......$114.95 


Computer Power Supplies 
• Fits most popular desktop. 

mini vertical and vertical 
cases • One·year warranty 

• B08BIB0286/80386 and 
compatible • Built·ln fan 

19465 
67467 
19545 200 Watt 
19529 200 Watt mini 
65728 300 Watt 

Short Haul Modem 

Efficient software development and rapid 
hardware prototyping are ii
combined in a single · 
integrated development 
environment. Allows 
programming in assembly 
language. 
• 32Kof SRAM • 32K of monitor EPROM 
• 8031 Microprocessor 
• 14 screw·type temninal blocks connected to oeneral 

purpose digital inpuVoutpul ports 
• 40-pin header for all system signals 
•Two 23·pin headers for demultiplexed data. 

address,control. and inpuVoutpul signals 
119546 Embedded Apps.Proto PC Board .$99.95 

CCD TeleCamera Gray Scale 
• Composite output (RCA jack) 
• lnfra·red sensitive 
• Automatic Iris 
• Tripod moun~ 
• 	Includes 12VDC@ 

200fnA AC adapter 
• Color.White 
• Weight 1.1 lbs. 
• Size: 521'lx2.70'Wx 1.75'H 
119298 Gray·scale camera ............. . $99.95 


40 Piece Computer Tool Kit 
• IC Inserter with pin straightener 
• IC Extractor 
• Extra long 3-claw I 

parts holder 
• Screwdriver bits ~ 	 ~' 
• Metric nutdriver . 

sockets . ' .
• SAE nutdriver sockets 
• Reversible torque screwdriver bits 
• Potentiometer alignment tools (2) 
• Adapter bit for sockets • Wire cutters/striper 
• Pocket clip screvldriver • Zipper vinyl case 
•Weight: 1.79 !bs. •Size: 9.5'L x6.8W x1.38'H 
119183 40 piece computer tool kil. .... .. .. $17.95 

Portable IC Tester 
• Hand·held & easy·to· 

operate 
• Supports m. CMOS. 

DRAM 41 , and ORAM 44 
series 

• Size: n x3.625' 
• One·year warranty 
73525 Portable IC tester ........... .. ....$139.95 

1 Socket 16K-8MB E(E)PROM 
Programmer 
• Programs EPROM's, EEPROM's, 

and flash memories 
• Programs 16KB to 

8MB EPROM's 
• Menu driven software 
• Full screen butter editor 
• File tormats supported: Intel Hex. Motorola 

S Hex. Tektronix Hex. and Binary 
• 2 & 4·way Binary file splitting programs 
• 2 & 4·way Binary file shufller programs 
• Includes adapter card, soltware and manual 
• Size: ?'L x 5.5'W x 1.75'H • One·year warranty 
101400 1Socke1 16K·512KB ...... .. ..... $129.95 

• Digitizing Tablet with 

puck 


• PC/XTIAT and 

compatibles 


• MS·DOS, Microsoft 

Windows compatible 


• Gr eat lor high·end 

CAO/CAM or simple 

menu selection 


• 2540 LP! resolution 

• Includes drivers and util ities 

• Size:12'L x12'W (working area) 

• Weight 8.5 lb. 

120117 Graphics Tablet .. ..... ... ...... $229.95 


2-Button GlidePoinr' 

!~~~~!~~mifnce w

1h111 letsyou move, 

poi111, dick a11J 

highlight with th• lighust touch ofyour 

fi11g"! 

• 	2B6, 386. 4B6 and compatible laptops, 


notebooks. and desktop systems 

• Serial port or PS/2 mouseport 
• PS/2 mouseport adapter included 
• DOS 3.3/Windows 3.1 or above 
• Includes 3.s· disk with enhanced driver & tutorial 
• Size: 4'L x rw x rH • Weight 0.75 lbs. 
119811 2·button serial trackpad ..... .. .$99.95 

Ergonomic Mouse 
Grrat for Wi1ulo1111 USC'S mu/graphics 

profau io1uJs. ~ 
• 	Ergonomically designed for 


extended use without tiring 

• 3programmable · 


mlcrosw11ch keys ' 

• 	High 400 to 1600 dpi 


dynamic resolution 

• Microsoft" & Mouse Systems mode compatible 
• Connects to standard RS·232 serial port 
119407 Ergonomic mouse ........ .. .....$39.95 

3 Button Serial Mouse 
• PC/XT/386/486/PS2 and ~,_....,..,.,..,,,, 

compat ible computers 
• Mlcrosof Mouse 


compatible 

• One-year warranty 
• Weight: 1 lb. 

104441 3 Button serial mouse .. .. .. .. ...... $9.95 


External 250MB Tape Back-up 
• DOS environment supports 


OIC·40. OIC·80 and PC·36 

• PIN 117786 can be used 


with Norton Back·up or PC 

Tools Back·up 


• PIN 117751 includes easy 

to usesoftware 


• lnler1aces with floppy system 
1177B6 Tape backup without software .. $129.95 
117751 Tape backup with software .. ... ... 149.95 

Graphics/Memory Cards 
• 808B/80286/B03B6 and 


compatlble 

• One·year warranty 
• Expand your memory or 

enhance your graphics capabilities 
67459 VGA card ..... .... ......... .. ..... $49 .95 
104660 Super VGA card .................. . B9.95 
91230 Monochrome graphics .. ... ......29.95 
93542 16·bi1 super VGA accelerator ....99.95 
112141 8MB memory card ..... .. .... ...109.95 
10168B VESA graphics acc~lerator .....139.95 

1355 Shoreway Road 

Belmont, CA 94002-4100 

FAX: 1•800•237•6948 (Domestic) 

FAX: 415•592•2503 (International) 


150 Wall (BOBB) ............... $59.95 
200 Watt (8088180286) ........ 69.95 

... .... .... .... ... .. .... 79.95 
............ ... .. .69.95 

.. ... ...... ........... . 119.95 

78457 1Socket16K·2MB (above) ........199.95 
78465 4 Socke116K·2MB Programmer ....269.95 
104651 1Socke116K·BMB Universal .. .. .. 699.95 

coMPuTeRPRooucTs 

Everything from Electronic Consumer Products 

• 	No modem, no Internal cards, and no serial 
port connections are necessary! 

• 	Standard 101-key. hlgh·performance ~eyboard 
with ful\ function telephone and prolesslonat 
style telephone headsel · 

• Keyboard rings on Incoming calls 
• Phone features \'Olume, Oash, mute and redial 
• Dials phone numbels automatically or 

manually 
• 	Jneludes Wlndovis and DOS telephone 

management software (OS/2 optional) 
• PS/'Z adapter included 
• Size: 18.S'L x7.B'W x1.S'H • Weight: 5.4 lbs. 
119554 CompuPhone keyboard .•.••. $109.95 

Foldable Keyboard 
Super Space Saver! 

• folds In hall II••••!..;~· for slorage 

onqamped 

desldops! 


• 	PCfYJ/AT & • 
PS/2 (using • ' 
P/N 28003 - see catalog) compa!lble 

• 1OH<ey enhanad layoUt 
• 	Taaile feedback ~ ilh flngerlltmlng on 'f' 'J. 

aod 'S-keys 
• Fold out Jags IOI Slilll! operation 
• Separate cursor and numeric keys 
• Sire' t7.41. ~6.6"WX1.2'H [Lrioktid) 
• Weqt2.91ls. 

119167 Fotdable keyt>Oard .... ... ......... $89.95 


14" Low Radiation SVGA 
Color Monitor 
• PC/XT/AT. 3B6. 486, 

Pentium and 
compatible computers 

• 0.28mm dot pitch 
• Maximum resolution: 

1024 x 76B (Interlaced 
and non·interlaced) '-~~~~-

• Scan frequency: Horizontal: 31.5KHz 
Vertical: 50·90Hz • Tl!Vswivel base 

• Low electro·magnetic radiation emissions 
• Power: 120·240VAC. 50·60Hz. B5W max. 
• Sl1e· 14 5VI x 15 2'0 x 12 9'H 
• Weight 25 lbs. 

119124 14' Super VGA monitor .... ...$299.95 


AST Research 14" Paper 
White Monochrome Monitor 
• PC/XT/ATand compatib le computers 
• 0.31mm dot pitch 

Supports MOA, __,._ 
Hercules graphics 
(HGC) 
Resolution: Hercules 
720x 34B 
Displays up 10 132 
characters by 44 rows .______J 

• Input: DB9·pin (TIL) connector 
• Scan frequency: Horlzontal:15.711B.4KHzto one of tlte largest IC Selections Available! 

Vertical: 50-60Hz 
Call for our new 1995 Catalog today. • Anti ·glare I dark glass screen 

Mention 	 • TllVswivel base -=-'El I 77"'-_ ~· ~ © 1995 Jameco 5195
V.1 .P.# SBS 	 • Size: 12.6'W x 11.9'0 x 11.4'H 

• Weight: 17.2 lbs.Call 1•800•831 •4242 to order today! 6A~~::~~~r 119482 
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IBM 
(THINKPAD STOCK 
CLOSEOUT) 
T/PAD 755C 50MHz 4/540MB...... 3450 
T/PAD 755C 75MHz 4/340MB•••••••4049 
T/PAD 755C 75MHz 4/540MB••.••••4375 
T/PAD 360CS 33MHz 4/340MB..speclal 
T/PAD 360CS 33MHz 4/340MB •••••2319 

DESKJET 320 ...... 290 1200 C/ps .... .. .... call 
T/PAD 360CSE 50MHz 4/340MB•••• 2398 HP 4+/4M+.1360/1840 SCAN JET llcx..889 
T/PAD 360CSE 50MHz 4/540MB •••• 2719 DESKJET 560C.seve HP 4U4P.... ...call/915
T/PAD 360CE 50MHz 4/340MB ..... 2760 

DESKJET 540 .... 285 HP 3c(new).........cell

T/PAD 360CE 50MHz 4/540MB •••.••3079 Hp4SIMX 4140 

·· ····· · HP 5P.•••(new)••••• cellNEW RELEASE 
HP 660 •• (new)•••••• cell 
•An printer ST 0 CKPC 300 DX2/50 4/270MB ..... 

PC 300 DX2/66 4/270MB •••••• 

HP 451. ...... .. .....2790 

1200C ........ .. ........ 999 

r.--H_,E,.,...W_L_E__ 

DesktopsfTowers 

SERVERS 

HP 4V/4MV.1840/save 


n=-=p--=A--=c,...,.K""'A~R--D c'""'o'""'Mc-:-::-P.,-,=-= U-=T-=E-=R....,.S----r1 Proalgnla vs SERIES....................... . 
PC 300 DX2/66 8/540MB...... 
Prosignla 300 SERIES ............(NEW)..
PC 330 P60 8/540MB PCI••••• 


PC 700 P/9016/540MB scsl. 
 OMHIBOOK 600C DX2150 & 75MHz 411701260MB.........CALL Proalgnla 500 SERIES...................... . 

OMHIBOOK 4000CT DX41100 813401520MB........save/4650 Prollant lOOO & 2000 SERIES............ . 
PC 700 P/90 16/1GBMB scsl 

Prollant 1500 SERIES...(NEW)......... . 
PC 700 Pns 16/1GBMB SCSI 
VECTRA VL2/50 4/210MB..............................................1199 Prollant 4000 SERIES..........................


PC 700 Pfl516/1GBMB scsl. VECTRA VL2166e 81340MB..............................................1299 Prollant 1000 RACK SERIES.... .......... . 

SERVERS VECTRA XU 5/90 8/S«IMB...............................................3050 Prolian1 2000 RACK SERIES................ . 

PC SERVER 300 SERIES.... VECTRA XJ 5190C 16/1GB acal+matrox.......................... 4150 ,_Pr_ol_la_ __ ....... _ _ _
nt_4000 R_A_C_K_SE_R_IE_S__ _ .. .... 
PC SERVER 500 SERIES.•• VECTRA XI 5/tOOC 1611GB acal+matrox.............SPECIAL. COMPAQ PROLINEA 1 

PS/2 MODELS DX2/66 CDS 
NETSERVER LC SERIES. ......PS/2 9577ANG 66. 8/527MB .... NETSERVER LF SERIES........ Mid Tower case .8MBram.420MB hard disk. 1.44MB floppy


PS/2 95770NF 66 8/400MB.. . NETSERVER LM SERIES....... 1ive, dos, windows, mouse, tabwork, Double speed CD Drive 
PS/2 959530T 5/66 16/3GB...... . Speakers . Sound card. Ms Works. Ms Money. Ms Encarta. 

Ms Goll and Joi of other t~les .. COMPAQ 14' SVGA Mon~orCALL US FIRST. CONTURA 410 DX2/50MHz .28 1024X768. 
dos, windows. pcmcla , tabworks, built In mouse 

ALSO CARRY, NEC, AST, TEXAS 410c 34U:.;d Passive color $2345 $ 1945 

INSTRUMENTS, SMC, 3 COM, DEC, 
 410cx 340MB Active color $ 2799 

LEXMARK ,CONNER, MAXTOR, FUJITSU, HP VECTRA VL2 

EXABYTE, MICRONET & LOT OF OTHER 
 DX2/66

MANUFACTUERS 3.12 4.02 multimedia communication pc 
5/10 uaer ••.•• call 5/1 o user •• ••. calf MB. 540mb hard disk. pci bus, Integrated Hlbase·T notwor
25/50 user •.•• call 25/50 user •••. calf card. Double speed CD ROM , HP office card+14.4 trueAPPLE 100/250 uaar •• call 100/250 user • • call modem, 1 6·b~ sound card, phones, Telephone Answering

P/PC 6100/GOMHz........ .... ...... .......... call System, dos, windows, mouse, MS Works. MS Encardla, MSlnstallation+setup+training(/PC 7100/66MHz ........ ... ........... ...... call Money, MS Golf, Fax works. 


P/PC 8100/80MHz .. .. ............ ... ..... ... call free estimate $ 2199 


COMPAQ 
Notebooks 

LTE Ute 4140C 41170MB....••.•.•.••••••.••• 
LTE Ute 4/«ICX MHz 170/340MB.... .. 
LTE Ute 4'75 MHz 340MBl510MB.... 

NEW Prollnee Serles 
PROLINEA DX2/66 8/525MB... 
PROLINEA DX4/100 8/525MB. 

PPRROOULINNEAEA PPn/950mhhz•••• 772200mbb 
m z..... m 

PROUNEA P/100mhz•••720mb 

D kDPeskXpLro,6&6MDe89/5k3p5roMXBL 
es ro 4 • .......

Deskpro XL 5/60M 8/525MB.. 
Deskpro XL 5/90 16/1gb ...... . 
Deskpro XL 5/100M ................. 
SERVERS 

Aulhorized Serverice Center for IBM COMPAQ, TOSHIBA & HP Systems. All Parts in ST 0 CK 

Also sell & Service AST. NEC & All OTHER DESKOP & NOTEBOOK SYSTEMS 


OPTICALTOSHIBA NOTEBOOK 
DRIVEST1910 486SX/33 4/200MB ..... .. All 

IBM, HP, PINNACLE, 1910CS 486SX/33 4/200MB .. ... . Models 

Stock SONY, fUJITSU, 
T1960CS DX2/50 200MB/340MB 

Stock PANASONIC ETC.
T1960CT DX2/50 200MB/340MB 

call for PIONEERT2400CS DX2/50 200MB/320MB new " 'call for prices & delivery••• •" 

T2400CT DX2/50 200MB/320MB. LOW 

T4850 75MHZ 8/510MB 810M. PRICES M CD CHANGER 


OLD I 
 Pioneer 2X 60lak .............. 499
T4900 75MHZ 8/51 O.........avable 


- -~- ­
Memory & Hard Drives for 

Compaq ,IBM, AST, Toshiba 
Desktop/tower 
4MBIBMB / 16MB .... .... 165/3991645 

Notebooks 
4MBIBMB / 16MB .. ....220/420/840 
HARD DRIVE FOR NOTE BOOKS 
250MB/340M81540MB ..299/399/552 

SOUND CARDS 

...______,, 

PC MC IA 

PRODUCTS 


PCMCIA 

NETWORK 


PCMCIAFAX+ 

PCMCIA DRIVES, 

PCMCIA SOUND 


CARDS 


PRINTERS 
M.vlalon 30............................93 Kl ML3201321................2991425 


Pioneer 4X 18Dlak ............2050 S.blaater acai..........................199 Kl ML 5901591 ................440158

MODELS SNEW PRODUCTS CD ROM KITS wtule Monterey ........-.......345 Kl OLA 10el410._............ 645/520 


ALSO C Kl 810/830....................8801107
T2100 DX2/50 MHZ•• •••• .•••••••••••• Diamond 5000 klt ....... ... . .... .. 525 Tape Back-Up Drives 

T2150CD 75MHz(CD ROM) •••••• Media Yalon 1100 kiL.............230 umbo 1201250....• ..... _ 1131159
AVAILABLE E pson Stylus...............SAVE 


MODEMS 
SUPRA 14.4 FAX . •• . • •. 79 
SUPRA 282.8 Internal • . • 199 
HAYES 14.44 •. • • • • • • • • can 
INTEL SATISFAXION••• • cau 
U.S. Robollcs 14.4128.B .• call 

anon BJC 600C........SAVE
Creative Edutalnkll .................42 umbo 350'700........... - .. 1791310
L NEC 2vdx klL .......................299 Trekker2501350..............2891319 BOARD & DRIVES
HP TONER L CD ROM DRIVES ONNER 4201850•..••....•1851285 IBM SLC2/66+ mat co .......... 180

HP 4P/4 •.. . . . • • .. . 95/102 • NEC 2Xi4X........................1851399 Power Tape 2GB............... .call. IBM BLC3f7!tt math co.........225 
AHP 4V4p • .. • . .• • .• . . 63163 fOSHIBA 2Xi 4X...............2851325 angtek 52511GB..... ............call INTELOOMHzcpu+board......945


NHP Deskjet color .•••• •. . 27 TEAC 4X................................299 angtek 4GB 4nun- ............ call INTEL DX2/66cpu+ board... 325 

HP 3SV4SI.•.••••• .••. 115 IE 20/540MB DISK ............. 199/230
PLEXTOR 41......- ...................435 Exabytel Mountain 418GB.-.call 

HP Deskjet black . • . • . . .• 22 SONY 2Xi2X SCSl............. 149.19 ·we CARRY ALL BRANDS 
 50/1GB MB DISK.......... 350/499
s B FAST SCSl....................980 


Computerlane,""· 
Corporate Accounts Outside California: 1-800- 526- 3482 Compaq .. ARlglt t.- 111:1 Tradttnui Of 

C...p11. lllllo AR11 l.,.1dTnd1mui OfVolume Inside California : 818-884-8644 • Fax: 818-884-8253 lnttfnatlonal Bullntu M&thlnH. 

Discounts N1 Quot.Id Prlct1 Rtfttct A 5"' Cuh
7500 Topanga Cyn Blvd, Canoga Park, Ca 91303 DICOUnL Y111, ll11ttrCltd And Am lflcanWelcome ElprHI , Wlrelranlftr Alto Accepttd. Hours: Monday· Friday: 9 • 6 Sat: 10. 5 

Prl c11 SubjtctTo ctun;1 WlthoutNodca. 

Circle 180 on Inquiry Card. 



Featuring these 
two too-rated, 
award-winning
diagnostic
tools from 
MICRO 2000, Inc: 

Funu O/S Independent 'I, 

diagnostic software... 
ICRO-SCOPE Uni versal Computer DiagnosticsMwas developed to satisfy the expanding need for 

accurate system diagnosis in the rapidly growing 
desktop computer market. Patterned after super-mini 
and mainframe dlagnostic routines, MICRO-SCOPE 
runs independently of any standard operating system, 
and is therefore at home on any machine in the Intel 
world. Speed, C'dSe-of-usc, and razor sharp accun1cy 
arc a few of the advantages tlial arise Crom this system 
independence, together with an impressive !isl of 
fun ctions including the abili ty to perform low level 
formauing on every dril'e currently manufactured, 
including al l IDEdrives. 

+ LOW-LRVRt FORMAT-Perfonns Low-level for­
mat on all drive lypcs including IDE drives. This Func­
tion cannot hun IDE dril'cs. + USE CONTROLLER 
BIOS-Program ~ill access BIOSfom1at bui lt into anv 
hard disk contro ller-even Controllers ye l to b~ 
inl'entcd. + OIS INDEPENDEl'if- Docs not rclv on 
OIS for diagnostics. Talks to PC on hardware levei. All 
tests arc full function regardless of O/S (i.e. Novell, 

be selected for testing. + ERROR tOGGING-Auto­
matlcally inputs errors during testing to an error log. 
+ AUfOMAPPING-Automalically bad sector maps 
errors found on hard disk~ . + IRQ DISPl.AY-Show 
bits enabled in IRQ chip for finding card~ that arc soft­
ware driven. (Network, Tape Backup, etc.) + lRQ 
CHECK-Talks directlv to hardware and shows 1/0 
addres.~ and IR of de1i~ that respond. + MEMORY 
EXAMINE-Displays any physical bit f memory 
under I Meg. Very useful for determining memory 
conllicts. Very useful for determining al"'Ji!able memory 
space. + SECTOR EDITOR-Allows the editing of 
anysector oflloppy or hard disk mc.'dia (even track 0). 
+ AND MUCH MORE ... \Ve don't hal'c enough space 
here for evel)1hing this software can do! 

-

= 
The ontu Power-on sen-Test 
card uou need to debug anu 
"dead" PC... 
" T his is the only card that will function in el'ery ~ ­

tem on tl1e market. The documentation is exten­
sive, and not onlycovers the expected POST r,odes fo r 

Winners of these awards: 

"You name it, 

this tests it. If you 


maintain PC's, 

you '11 love it." 


-Jerry PoumeUe, 

BYTE Maga7Jnc, May 94 


SERVICE NEWS 
PRODUCT OF THE MONTH 

Govt. Scrv. #: GS-OOK-94AGS-5396 

+ Includes pads for voluneter to attach for actual volt­
age testing under load. + 4 LEDs monitor +Svdc -Svdc 
+I 2vdc -12\'dc. + Monitors Mi & Lo clock and OSC 
cycles to distinguish between clock chip or crystal 
failure. + Monitors 1/0 Write and 1/0 Read to distin­
guish between write and read errors. + Monitors 
memo wrile/ read to distinguish between address 
line fai lures and memory chip failures. + Monitors 
Al.E fo r proper CPU/OMA operation. + Monitors Reset 
lo detennine if reset is occurringduring POST, indicat­
ing shon. + Monito rs progress of Prn>I wilbo11t POST 
codes. • Re-Jds PO~T codes from anyIBMor compati­
ble that emi ts PO~T codes. IS1VEIS..VMCA. + Compati ­
ble with Mi cro Channel computers. + Dip switch 
allows easy selection of 1/0 pon5 to read. + Includes 
tri -s tate tOGI C PROHE to determi ne actual chip 
fail ures. + Manual includes chip l ayouL~ and detai led 
PO~T procedures fo r all major UIOS's. + AND MUCH 
MORE .. . 

Also as~ about our other un1uersa11u 
comoatlble Products­
micro-scooe CUERT: lhl· prar11cal a11s11t•r lO rt•mole 
d1:1g110,11c' t 1w 111odl'111 n·q111n·d) 


The COMPUTER CDRSULTllRT: 1110".. am1raw rl'alume 

hl'11rh111:1rhi11~ loo! 

micro-SCDPB CEnsus: illll'lllllrl ,oft11an· to Sl' l ' and 
rt·rord 11h:11°s insidl' :ill 

UN IX, OS/2) . + TRUE HARD WARE DIAGNOS­ di ffere nt mos versions, hut :Llso includes a detailed ol~o111 l'b. 

TI~ccurate testing of CPU, IRQ's, DMA's, memo­ reference to the bus signals monitored by the card." 911-Recouer:rnolprool NllCAO 
ry, hard dri ves, fl oppy dri ves, video ca rds, etc. --Scott Mueller from his globally recogni zed book dJl;J n·rmt·n for 
+ BATCH C01''TROL-All 1ests, C\·en destructll·e, may 'Upgrading & Repairing PCs, Second Edition ' caa a 

can now tor special Pricing: 1-800-864-8008 or FaH C818l 547-0397 

1100 East Broadway, Suite 301 , Glendale, California • Phone 818/547-0125 • Fax 818/ 547-0397 


International Orders please call: MICRQ 2000 Australia: 61 -42-574I44 • MICRO 2000 Europe (UI<): 44--162-483-483 




TYPE PRICE 
mo__.420MB____10MS ••_ .'S lllE___srn 
7540 ••••­ -540M8-...--.11MS .--3SID --·-199 
7850 ··-···-···850M B- .....­ .. 11MS --···-··-.3 5' IDE... ______255 
71260 ............. ).2668.•....•..•..... l lMS ...............3.S" IDE"..~•-····•..385 

.,., II C::::-6.:'ilER 
CfM20A .••­ .420MB- .•- .....12MS .......­ ....S.5" IDE....-........$173 

MODEL SIZE SPEED TYPE PRICE 
t210 - ..2 12MB .••.••_ 1JMS _ .....35' IDE...-...S149 
2420 --.425MB--12MS .--..35' ID __1i9 
2~0 OMB--12MS....--.3.S' lllE___209 
2700 ···---730ML---··­ 10MS ._.......... .3.5" ID E..-·--··..255 
2850 ..............850MB ...........10MS · ····-·····3.5" IDE................... .275 
A03!000...........1Glg,.................10MS ~-·-·····3. 5' IDE....................389 

arWa Quantum 
LPS 540A ·-··540MB ...._...._.:._...- .. -.-3.5' ID E........- ..­ .S199 

I~·· CfAS40A­ -540MB---·11MS .. --..3.5' ID E.___190 
CfA850A -850t>IB--10MS .. IDE...-·­ 270 
CfA1275 - 1.27GB--10MS --..3.5" IDE--.......-389 

Pacific Coast Micro specializes
in all your storage needs...lf 
you see it advertised at a lower 
price, we will BEAT IT! 

&s>seaga~ CONNER~.-CfPIOOlS ..-­1;06GB--9MS .-·--·-S479 
ST3f200N _ .....•....,-•·· ··~~1GB .......- .......9MS - ..··-··--··-499 

ST3660 ••...... .545M8-..........12MS ............._ 3.5" IDC.....•...,,..•..$199 SUGATE WUW:UU 
S11l7BOA•••••••130MB•...•...••..••10MS ......_ .._.3,5. IDE,.......-.~··-'285 1146 CACH E, 7200 RPM.SCSI2FAST 
ST3122DA­ ... 1.08GB----·10MS·-····-·3.5' IDE....- ...- .....:389' 

CYRIX 486 ISA 

6 ISA Slots, Ami Bios, 
Opti Chip Set. 256 K-Cache, 
upgradeable to 486 DX CPU, 
486 DLC 40 VLB ..........$165 

SUPER MICRO P60, P66 

-,._ ..... 
u . ~ <-- .. 

SUPER MICRO P75, P9D, P1DD 

Byte Magaii11e ­
" Best O~erall" 

and 
PC Magazine ­

"Eailor's Choice Award" 

"'· 

Hl'll.UD. llP. 111.ll F, ll;D. &l lP•
2ml> ----"02 
~ 11 17 

HP ll bt. 4,•m,4~ '"'°' 
•mb ...·-········-·····- ·"····-171
lmb --··-·-··-·-·­ ···3l2 

ttP Dtlll<I Stltl, 500C.550C. - -------42 
llP U'l 

lllDI-----"' 
1811401~ '1111£ 

1»11 11 2--2mb --. 
Pa-4~10. 4':W. '420. Ao:50l 

2ml> ­ -·-···­ ··-·- ...92
•fl'ltl ...._,,___*"'"" ...168 

3VL, 5 ISA Slots, Ami Bias, Opti
Chip Set, Ziffsocket, 256 K·Cache, 
4-~.0 ,PIN/3-72 PfN Sockets 

2mg to 128mg, 4-72 pi~ 
Simms, 5~2K Cache, 4 PCI, 
2 Vesa, 5 ISA, 60, 66 
Selectable 8~ 'x13 

2mg to 128mg. 4-72 pin 
Simms,5121< each~ , 4 PCI, INSTALLATION GUIDES INCLUDED 

486 ox:33 .... ...... .. ...... .. ...$219 
486 DX2-66 ;·.................... ..279 

1 Vesa, 5·1SA, 75, 90, 100, 120 
Selectallle 8~ 'x't 3 

486 OX4-100 .............. .... ...409 
486 DX w/o CPU .................95 

586 P60..........................$539 
P75 .... ... ...... ..... .............$ 619 
P90 ..................................949 

\..SO AVAIL BLE 586 P66............................545 P100 ...................... ........1159 
• 0 PIN Simms Sock~!S 105 Pentium Board w/o CPU ..219 P90 w/o CPU ...................279 

Cirrus Log ic SVGAVLB 1-2. 1MB Upgra:!able 10 2MB ....SBS 
DIAMOND PRODUCTS 

Speea$tar24x ISA. max. 102 4x768 NI . 
72MKz, 24·bit 16.7 mi. colors ............ .......Sl 19 

Spee(]StarVL VL·Bus. 16 mil. WinMarlc. 1MB. 
16.7 Mol Colors. n MHz ..••..........................119 

VlperVLB VL·Bus, 74MHz. 2MG VRAM. Weiteci< P9000, 
60 Milhon WinMarlc. 2MB............... ..............299 

SleaMh 64 PCI or VLB 2"46 ..................................................... ........... 279 
Sleallll 64 PCI or VLB 4MB ··•···· 

Promise DC4030VL-VLB, IDE 
Caching Controller ........... .......... ..................... ..$ 95 

Adaptec 1542CK·ISA SCSI Controller........ ......260 
Adaptec 2842 VLB SCSI Controller..................289 
Adaptec 2940 PCI SCSI Controller .. ... .............260 
IDE/10 card, 2s/1 p/1 g........................................15 
IDE/10-VLB,2s/1p/1g.................. .. .....................27 
IDE/10 VLB Enhanced ............ ............................35 
Promise 2300+ ............................................. .. ...55 
QLogic ISA SCSl. ...... ........................................99 
QLogic VLB SCS l............................................159 

MITSUMI 
FX0010 Int., dooble speed,
250MS, 16 bit card ......,..$129 
FX400 Ovadspin.............,..189 

TEAC 
CD-55A, OUADSPIN, 195MS, 
600KB Transfer rate ......$199 

NEC 
NEC 3XCOR·510 95MS 
Triple Spin .......................$255 

TOSHIBA 
QUAD 

Internal XM3501B...........$259 
EXTERNAL 

1XM3501E 150MG 
Transfer rate &OOKB - ••••.$375 

8308733 ...............,....$25 
8308740 ................•.....33 
83$8733 .........•............29 

CPUs 
14860X2'..55 .•...........$185 
14860X·33 .................130 
CX4860LC-40 .....•........49 
CX4860LC-33 ..............42 
586 P60 .....................319 
586 P66 .....................335 
586 P75 •....................349 
586 P90 .....................595 
586 P100 ...................779 
486 OX4-100 .............279 

TAPE DRIVES 
Conner 420...............$169 
Colorado Jumbo 250..139 
Colorado Jumbo 350..169 
OC2120 Tapes ..............15 
Tracker 250 ................269 
Tracker 350 ................329 

SIMMS 
AU. .._AVA&I.. 
1X3-70 838 1X36-70 8158 

(4MB) 

1XB-70 840 2~f§;70 8818 
4X9­70 8130 4¥1~£1,0 8488 
16X9-70 8578 BX36­70 81088 

(32MB) 

/M,t: 111111.:vbi ·11 
DX15F-1 15',18DP1,NI,60Khz, 
R.11, MPRll (110 volt) .......$335 
DX17F lr,.26DPI , NI, 60Khz, 
Flat,MPRl l........................609 
MX15F 15', .280PI,NI,60Khz, 
Flat. MPRll ........................438 

ViewSonitq; 
1SG 1511 Monitor 
1280x1024 NI, 60Hz, 
.26DPI ............................$399 
17G 1711 Monitor 
1280x1024 NI, 60Hz, 
.28DPI ..............................745 
20G 2011 Monitor 
1600x1280 NI, 76Hz, 
.28DPI ............................1319 



·, 

• .Multip.latfor,m 
Supports any combination of -P.G, Machitosh and Sun 
.computers; use any platform's. meri>pheral$ to -acJ:ess 
·any type of computer in the s,ystem. 

' . '~ ~· ' I > 

Every user has full mul,tim.edi.§
capabilities; supports keyboard, 
mou·se, video, speakers, · · 

microphone and ' ·- - ,

serial p,ort. O ~ 

COME SEE US AT 

COMDEX Spring in Atlanta, GA, April 24-271995 Booth #N5762 

Cybex Corporation 
4912 Research Drive • Huntsville, AL 35805 USA 
(205) 430-4000 • FAX (205) 430-4030 

Circle 183 on Inquiry Card (RESELLERS: 184). 



---------- ----- -- -- --------

···········-·-----·····----------------·······--······-----·-----·-···········Illewada's Largest "emorz Wholesaler 

Specials a L1quida-eion 
I 

IWe will no• be undersold! = 
I 

Io Touch with Tomorrow I - ITOSHIBA I 
J O P IN SIMM MODU LES ----- ---- ·---Oeicripdon 

2S6X9 
4X3MEG 
IMEGX3 
IM EGX9 
4X8MEG 
4MEGX9 

IDONS SONS 70N5 
$9 $12 SIS 

SH 
S35 
540 

Sl29 
16 MEG X 9 (36 CHIP) 

$118 
$37 
$'12 

S IH 
$139 
$668 

SIPP ADD $S.OO 
72 P IN SIMM MODU LES 

60N5 
$17 

$4 1 
$46 

5148 

Sl2X36 2MEG $88 S94 SI08 
IXJ2 Sl48 
IXJ64MEG $1<8 S l76 $ 198 
2)02 S288 
·2X36 8MEG Sl02 $308 $378 

I • Xl2 $'188
l 4Xl6 16MEG $SIB $$38 $$98 

1 
· BXJ6 l2MEG $117S $127S 

I 16X36 64MEG $269S 

I 
I 

.: • +:-.I! in~ 
CPU'S 

~ 80486 sxn,s ................ ·----­ ·-----­ _.......... _.$78 
I, 80486 SX/33 ........ . .......... ·-·­ ......... ---­ ·----­-­598 
I 80486 DX/2S ------·---------· $138 .. 80486 0)<133 ..............._ ______________________ $158 

... 80486 Dx'/50 ••_ ..............:._........___ __,,___ $298 

• 
::. 80486"0Xl/50 _ .._ _ . -----­S188 

;:< 80486 DX-V66 --------­-----­ $198 
ll,\;'80486 OX4/7S ,,., ................... ­ ............-.----· $359 I 80486DX4/ I00 __________,, __,,, $379 

• -=~~ ::::::::=::~=::::::::.~::: !!~ 
I PEN1WM 90 ­ ------------·-­ S698 
~ CPU Coo1Jn1 f2n ...... ________,...... _.,,_$'l 

I; 
I CPU DOUBLERS 

~Chip Upg'1dt Clo<k Ocllbllng Technology, 
CC!\'lpallble °"'"" l86DX CPU 5oc1c., DOS, Window> 

a. 0 52 C>c>"""til>lt. U... Industry SandV'd """' 
Chip,,, Ea1Y To INUlt · About IS Mlnuw 

Cx4860R.' - 161ll----······--·-- ·---­ - . $ll8 
Cx-!8601\xl 2Sf50 ·--·-" ·-----­· ­ - --· $288 
Cx~Dll>i:'-~3/6"-...,...,............. ..:;.. .. _ ..~·-·· Sl,\4 
0<48651\x!-lSISO --e--------­ $250 
-l860lC.O _ ..........______ - $ 118 

i4860l.c:u ..,;::;..•i.i-~•··...............-....~"=~.$99 

TONS i ONS 

,3,15 S3.20 
,6.45 $6.95 

$4;40 $6:45 $6.75 
$29,00 sl<.oo 
$ll9.00 

IBM Memory 
MODEL MEMORY PART# PRICE 
AMBRA Enterprise 386. Hurdb 386.. Sprint.a 'l86 

2MB NIA 593 
BMB NIA $328 

AMBRA Enterprh.c 186, Hurdb 486 , Sprinta '486 

PS/I >nd 386/SX (2121) 

P5/2 l0/286:2Sl286: 
Adpr Brd 1497259 

'4M8 NIA 
16M8 NIA 
2MB 92f99l5 
4MB 92f96~ 

Sl2K 30FSHB 
2MB lOFSl60 

5198 
$6'8 

$88 
$198 

S3S 
$98 

PS/l l5SX. LS. 40SX,70.E61 : 061 : 121 . Adpt 8td 
6'S0609: J4AOl I: HF3077. S02. 55SX. 6SSSX. P70, 
S5LS. 65LSX S<>dcn l 20A 130 IMB 6450601 $19 

lMB '4S0&04 $94 
PS2 50, soz. mx. 60, 65SX 2-8MB I49n59 s198 

2-f6MB 6450609 $168 
PSll Consulunt. Ei~ls & Expen models x1), x44 & 
PSN<l.luq>Olnt &II models ·~~pt Cxx series 

4MB 96f9290 S 198 
16M8 96f'9291 S598 

PSl2 70·A21 :A61: 821: 86J ; PS/l ConsUlant. Eu.en tbl & , 
Exp ert models xi I . xi l & .xl 4. PSIV.alutp()tnl Dot S(!: rfti 

IMB 6450603 Sl9 
2MB 6450608 $89 

P5/2 355X; LS. 40SX. S5Sx: LS. 65SX: ~ 
4M8 34F29Jl $198 

P5/2 90 XP, 'IS XP, P75 (l'>lrs). S6 57 ('11) 76, 77. 
PS/I Pro 2123 lMB 6'50902 $88 
PS2 90. 95 XP. P75 (P>in) 56. 57. (oll) Psll ConsulanL 
EU<ndal. ~xll.~ll &,d4. PSll Pro2123.J\S/ 
6000 4MB 6450128 Sl 98 • 

81'18 6450 I JO 5ll8 
PSV2 3SSX; LS: .OSX 8M8 6450129 $338 
PS2 70'un\l 80's l-8M8 6450605 $197 , 
32 BIT BOAl!DS 2-14MB 34Fl077 $22S 
12 BIT BOARDS +16118 34FJOll $318 
P5/2SO.All :' All :A61 411B 6'51060·• $188 
P5/2 80-041 1118 6450375 $78 
PS/28().111 ; 311 : 121: 321 : 081 ; 161 

21"8 6-150379 $94 
4010 RiSC/6000(16118) $768, 4oll(l2M8) $1598. 

40l6(64M8) $32'18 

18" Laptop " emory 
Thk)kpod JOO. Amlin TrdOI 2MB JlG9288 

8118 )lG9289 
Thml<pad lSO. J50C, 360. PS/NOTE 

8M B 6060!78 
16HB . 6o6ol7'1 

ThiMpod 500, 510CS. 26 18 4M8 818'1098 
8MB .. 8 189099 

16H8 
CUm< ~MB 07Gl420 
Thlnkp,ad 7V0, 700C. 720. noc. 750C 

- 8M8 07G l 42 1 
16MB 66651 09 
4MB N!A 
8MB NIA 
lMB 92f880< 
2MB 07Gl826 
4MB ,07Gl827 
&Mil 07G I828. 

bptcp N31SX, L'40SX a. PSNO}E 182. 
2M 8 7'F0999 
4MB mtooo 
81'18 l'IFIOOI 

Compaq Memory 
MODEL MEMORY PART# 
PRICE 
Dc»pro 286E: 186-20: 20E: 25; 25E 

Doskp<o 386S 

IMS 113 131-001 $59 
4MB 113132-001 $188 

4MB Board 1 I l6H-OO I 52S4 
4MB Module 112534-001 $188 

Dcskpro 186-lOE; 2SE 4MB 1136'5-00I 5238 
Ocskpro 3861331331: 486125: lJL;50l.; S)'J>tc:mpro 

2MB 1 IS144-00I $108 
8MB 116561-001 $378 

l2MB 116568-00ISl<SS 
S)'stempro: Oeskpro 6 SKT 

EXP BRO wnM8 116569-001 S268 
Compaq "M" 2-6'MB 129160-001 Sl88 
Dflkpro 286N: l86N: 386SXl20; 20N. Pc.-..ble 486c. 
Dc.Mi;iro M , Systempro LT 5c'rt.s 129160-001 , Pro 
SlgM IMS 118688-001 $'19 

2MB 11 8689-00 1 $Bl 
4MB 1186l'0-001 $168 

l'rcllno 3/2S & lSZ 
BM8 128877-001 $348 
lHB 141738'001 $88 
8118 1417<2-00I $3 18 

Prolin> 4nssl, 1/ll, 4/SOlMB Mc<Nle141683-00I s96 
4M8 Module 141™-001 $178 
8MB 11odule 141685-001 $338 

l6MB 149320-001 $684 
llMB 149147-001$1524 

De.l<Pro S/6'1. 516611 BH8 149911-001 SJS9 
Proslg_nia PC Servet, '48613)1668MB 14 1685-001 $348 

16M8 149120-001 $6'8 
l2MB 149147-001$1198 

Proslgni• 5/W 16MB 149949·001 S69!1 
Prolt>nr 100 5/60 l2MB 149912-001$1198 
PrclWltl000.,30. 5/66 64MB 149913-001$2698 
Prol~nt 4000 4150. S/66 128MB 149914-001$5600 

COm)laq Lapf"op &. Moteboo~ 
Concerto 486 - 4M8 $188 

BMB U~S 
16M& $698 
~ 139497-001 $98 
4HB 139498-001 $171 
8HB I 39499-001 $3l8 
4M8 116520-001 $178 
8MB 1'16521-001 $338 

16MB 146532.001 $71 8 
IHB 1102n-001 $15 
•MS 110237-001 S2J 8 
IMB I IB JOJ.00 1 $79 
2H8 11 8304-001 $108 
#ta 11830>001 Sl 98 
IMB 117081.001 si9 
2Hll 117081-002 $99 
4M8 117081-004 $ 178 
1,MB 121 \ 25-001 f,18 
4Mll 121125:002 $208 
2MB 12976'-00I $138 
4MB 12976?-002 $l08 
e!'18 119769-003 $388 

16HB 129769-004 $808 
~MB 142337-002 sff§ 
8MI\, 112317-00J $348 

16MB 1§2337'°°4 $718 
41111 1~32-001 J!BI! 
8M B'' 190597·-00 I $! 58 

L.aser Prilrier 
NemorT 

l1'!9i lllB~llll' <ll'B 

$38 (2.16K) 
$'18 · $164 

J~8 $168 

~ $ 168 $318 

$114 $1~ 
$95 $1SS 
S lo+ 
$88 

uoa 
$ 174 
$178 

Toshiba Memory 
HODEL 
PR ICE 
TIOOO SE/WXE 
TIOOO SE/lE/XE 
nooo 1nooosx 
TIOOOSX/TIOOO LE 

MEMORY 

IMB 
2M8 
2M8 
4MB 
BMB 

TllOO XE 2MB 
Tl600 2MB 
nooo 5XE/T.llOOSX/Tl800 TISSO. c 

TI.00, TI4SO, TJ600 l .JV 

TJIOO 
TJIOO E 
TJIOOSX 

TJlOO SX 

TJlOOSXC 

2MB 
4MB 
8MB 
4M8 
8M8 

16M8 
2MB 
2MB 
2118 
4M8 
2H8 
4MB 
2M8 
4M8 

TJlOO lMB 

TJJOOSL-.· ' · 2MB 
. • 41'1B 

. . '. , . . 6MB 

16MB 
TJ400CT 4MB 

8MB 
16Mll 

T+!OO SX. SXC. T6400 SXC, DXC 
lMB 
41'1B 
8118 

16116 

T4SOO. T4600, Tl900C 
( ).)VOLTS) T4700 

l2MB 
4MB 
8!'1B 

16MB 
TS IOO 2M8 
TSlOOIT5lOOCIT8500IT5'!00 2118 

BHB 

PART# 

PASlllU 
PABJl2U 

PA2000U 578 
PA2001U $198 
PA2002U $158 
PA2019U S218 
PA2020U $398 
PA2023U S798 
PA71JSE 5138 
PASHIU $108 
PA8l08U 5108 
PASJIOU $188 
PA8307U $118 
PASJ09U $198 
PA8ll8U $108 
PA8319U $198 
PA113ni sm 
PA2006U $118 
PA2007U $118 
PAlOOBU $158 
PA2009U $698 
PA,lOl ~V .$218 
PA2020V $399 
PA2021V $758 

P)\200lU $125 .· 
PA2004U $198 
PA200l0 $358 
PAWl oU $498 

. $ 1548 . 

PA2012U $198 
PA201JU $388 
PA201'\(J $858 , 
PABJOIU $9i 
PA8lo+U $109 
PMl 13U 541 8 

MAJOR LAPTtP & 
llOTEBOOH MEMORY 

HODEL MEMORY 
,._N...,(All-) 4MB 

~(CaD) 
canon NO>ojet 486 
All-
o.tl ~20N,:Z llN 

Nl25. Nll0 
Ddl.I~ 

"D,oc Notebcck 42Sl4ll 

Evrix TeO>pc lX. LXlO 

C;mway iooo • 

~y2000486 

I 
HPO..OiboOk 

BMB 

<MB 
8MB 
2MB 

-4MB 
16M8 
411B 

16Mll 
lMB 
4"118 
lH8 



With the backpack quad-speed 
CD-ROM drive, you're one cable 
connection away from a world of 
mu ltimedia business advantages: 
Plug it into your PC parallel port 
to access a universe of CD-ROM 
titles. Toke it with you for portable 
data retrieval. Or shore it with 
o ther PCs. 

. 

Micra5alutians 

Call Toll Free - 800.295.1214 

N o compatibi lity problems with 
virtually any IBM-compatible PC­
Wi ndows , DOS or OS/2. No 
taking your PC apart to install this 
quad-speed drive. Just plug it into 
your PC printer port-plug your 
printer into the backpack . A simple 
solution from the backpack family 
of tape, diskette and hard d rives. 

PLEASE COME SEE US AT COMDEX SPRING, ATLANTA, GA BOOTH #418 

132 W. Lincoln Hwv. DeKalb. Illinois 601 15 • Telephone 815.756.3411 • FAX 815.756.2928 
Circle 191 on Inquiry Card (RESELLERS: 192). 



__ _ 

----------------------------------,
1 ALL YOU NEED TO KNOW IS THE NAME OF YOUR PCI 
I Our upgrade expert5 have detailed configuration Information on thou5and5 of computer5 and prlnter5, from the 
I olde5t to the late5t model5. We provide you with an •eaey Up(:lrade• Dy providing you with the following Information: 

FlllSI IDU•CtE 
IFDR MEMORY! 

1
I 
I 

I I . Your System Memory features 2. How Much Memory You Really Need 3 . Memory Products Available for Your System I WE SET THE 
I 4 . The. 1ost CosLEffective Upgrade Path fo r Your System S. Your Systems Minimum and Maximum Memory Capabilities I 
I First Source International takes the confusion out of your memory purchase. I STANDARD! 
L _________ .!_a~ ~v!.":!0!.o!_o~ !;~c!.a~!h!;!:;:i~s.!_ __ _______ ..I 

..... 100% GUARANTEED 
Memory Guaranteed · 100% 
Compatible in form, fot & functionPERSONAL COMPUTER MEMORY 
.....UFETIME WARRANTY 
On oil Paragon Memory products 

....EASY TO INSTALL 
All products user instnlloblc, 
installa1ion inslruclions included 
with most memory products 

....FREE SUPPORT 
Free technical support & direct dial 
lines for immediate response 

.. 160) 

..... SPECIAL PRICING 
Government & educational pricing, 
special volume pricing 

....PLUS • •• 
Overnight delivery available 
No surcharge on credit cords 
Cotporare PO's, APO/FPO's welcome 

WHY SETTLE 

FOR LESS! 


C.ltlm!B?-"' AST TEXAS INSTRUMENTS COMPAQ 
IMH rv.1 $11)9 HUI n':a. 4\.\8 •. . 1185 TrJ1,l!it:!!t}OO)(all11nkb) n lll..•.. - .... ........._Iii.I ~ Conii1r3Aero..tflU13k 4\lil ,.. . $171) 


Cxirx!Ull'~IL ll R. UT .... )JI') Tmr!Yam{a!.J~l i!>tli. . ... _Jiff) 8.\18 . S:-99 

!.\4S S61· 1~. .• ,$11 9 ,... 16.\:8 ---1959 ft ~Vl),41J3 HUI -· .. Jl i'S
${<fl 

~MB .r-1l\OO,\ctlonU<.erl<00. 1WJ Anntb900'l, 910n .UOS !J Tm't!Mltt'tO"Jj>\ ~!dB ...- ...•.. ·· .. Jl9'1 ll\\B __.•.• . ..... f}6S 
~I! ~ n.'3 HS ~'91!1 IV'i &IU -···· ..... tm lb).A.6 ·-·-·-·· -rn9 (ml.ul':I 3!20. Y?S, YHc w __ $1 48 

1&.MB -~.. lf"1 
"""--· 1)98ft r"i:~Uwr- ~'.~. $let; ma n/a ........ J 159 "• BmuNB4.<IS 1 ~!6 ..... . - .. 11 69 
 i ,\l!L... JI!;\')

l&.\lB .... . ..••• $5'1) HOUR8 
4WL...._. 1135 

t{tal~lar\(00 WHY ADD 8.\lfi _... 1365 

'l\111 IV.a US') ll\UI 1\11 
 \h)\E _ -~---.. 16il Monday - Fnd.1y • 7am - 5pm. PST 

ll:Pl..Nrjd ~ L t&~-­

~.YlR ~IUL..... $1¥) 


MORE MEMORY? '4.\IB._. -···- Jt6' Sal urrlay, 9:un - )pm frm/(-rJon~•)__ J 48 "" 
l\IB C.!024..·L .... 1\.\18 ...- ... ·-····-· .,_f298Y?5SU.ll. 1 5~UI .•., $629 

llP~lllP.llllHP,tll[J 16ll!J _ S635$1!0 
!\43 ).tt1ilL. __ . OS l~R m:7B .....J!6' ""-­ 00 SIH"§l.iS.V?O.lS. ?5r."""""""" 

HPL:L<.tr}t!ll.1111 HIS 

lllH ii4-HB l9i 4\18 .H+HB 11 6';1 
 IBM 


Tblntf'-1?)) 4>18 m• 
 S59.S 
llP~llbllU!,l~. t.sc."\..~Xl.JOO.l.bl};t!lro: 

~\lB 4\!~L llll 

1.\IB O'Xl}A .. HS ?.\18 criAA .. S9'1 


TtilnlraJ.l.J(U 
$;.<) 


4\18 C:ZOOSA sm 11.\\U c.~~ HJ9 

nunkJ>jljJOCI ... .... ... 5539 ""' 

16~m 
lfll lli'~4r. '4\IP.r.ob~ 

"' Sn9ThlnkP.ad}lO.Wi.\60,i,;ll 4MIL . 1168 
~MB$3<') 

' C}IJ!A JQS 4.\.1! (il}?J,, ™"- u;1?.\13 16.'lll "''' 2 16 20 H39 
![1'1 111' IX:5k}l scri. sro::. :no. ;.ro:, ~SOf'., SW. woc 4fll ThfnkP:idS !O t\111, $1!') ""' 161')16m '"' 

z~ m07tl . $<0 :!.\!IL )JI') 

f8\t-tt.ur.a.i.Loo"~l9t1'lt».ltb) Th!nli'JJ;m.J::D.HS i.\IB .. 
 M06~b~~~=~~a::~~rih' TOSHIBA 

DXl),3'Jl'.6X.SX,,. tll!
!\lB IO.).'i>7) - ... J I07 }.~\IS l0.)91J7 .. J\67 21JO.f'S.'( "H'llJ "' 16M6 is recommended T.!!OOS.tftlDJ~M 8.\!!16MB 

}.!~IB... Sl ll'l 
"" 1111!!B.\!/lnnuftl.:istr4G!9(1llmcdth) u rHoo.rmo -l\!I! .

:1 MDCfJolmWn6m&OS/2btv!lf.ztM1\UI 11sm• ··-· w 4\18 11nm _ J'l n nu.'lll'..i · 1ar ,,,. 11(9 MAIL OR FAX ORDERS TO: 
IP.Wll!m'l.at\1.ar.;GJ9,-t0Jf;{3!J~) 'J teikt\}":d'~\rw.dJOkU'll6t borl~A,\!S UH Tl . t!tOO..JIOOI-. !\!£"" <714) 44&-m o • FAX: (714) 4. s-11ri0-l.\lll !J?.'i}li} ... sm s~111 lJ.ZS3M ...s319 N5!lwld'ook ::i U!bn~DUS &n1tll'.iftc?21iom1111ht)Cll'lt!WM!ML .. $')S lllt:ffit320Cti."<.SXC 2M!i ..Oblar-iOO Sl i'9 C.ompuscrw 1~ ltln."5: 75 15 1,242 1~\Ii _
!)~ 11'"01 1$! '"" _L..cti..t S.US.t ~~ UIB 

O Okl~r-t<Xk,ilO:! J~ NEC '"' fir.it Source llllcmarional'"' 
2\\B rv'a . 1111 ·01£1 1111 .• J1 97 "" iil" "°n.JS ·WJI ... 11'}) 7 joumt'Y • Aliso \iejo,C:t li fomi:i 92656 

OUi.aStJIUG.lt,lill'IAA«l 
ZENITH .... a mw.T3loo '"'' i\\6 ... 

Z~3ll..lb.l-"SL l.t !\la Olfl ...,11L"Jtllr \tn.1 (1i.l :ixtlml -l\'.!I?\18 l\"l. ·-·· u:1 i\ffi r/1 1\\18 ••. .,, ""' T-HOO. Tfi.m 11ilnnlt-blPm.uonkUl<'fP'.utntf~~.HOO tlll' Z~.m~ ~rut~m1)J\c:.:,-:;,~~~;~;"'~:.=\MB<J3 1J 161m15J,1' 1619 11.'.\IL. l"lll'. l..!.IUl1 ..... ~'1 ,... Nit.~1 11.tt•illt!:ltl., 


l'.ar1211lOi:UYr!'ar.ncT.i..IO, l!O Z·Spott4lll\.C}S 

l\IB fl. ·f'L\11 mo ~\IB K'<-PDU S!IJ.\ ~\lBl'.3 311 '"" 

<rp':li~l.r'l'ffCll'l.~af'ltlliiJft ...I~l1tr-JJ11e!ILSl/liC ISi 16llB 
tl.ICJ;C,tr• .. P--"Wl•h"P::'da'l'\klmbllr . .oe&.it'41 l~") il~T4500.iti/() i\130.J\1 


l'a.'IZIOl\lCl.nPrP:inntt+t50i 'libl )\~!'or! f,.~li."I~ ~.r SU­

.!.\l6 l:Xl"I-« JI\) HU! nl1 z.-Sponms '"' ""' l'fG"«•.bn... ~-~-- ~ llltl'!'.... ... J j40 RJ 74700. T~.T-Wi0, K\B(H\'l"''?MB .~ . lht.ni. ......,,..., !\'bl.\) "Wfu • l'\f.-..l lT iii 

!\15 ~-l'Ul fll h U\8 n/1 MNmi'lll'l i."6.S.~ ,?.\IB 
 \l!tnl1'.tSl/.?0,SIJ!OI' S.."\ T'100 Jh!l.S(3JI') -b ..... CP".llar..tQISm! _"'l...,....t Ttnlh 

~l/:!trl'~Mlrn• l".d.0Tnzlminimm.b.~Xl. '"' s:..i ~rszoomocc.'WiOl~"" •nd--"'~lrtnll:'I.,,.l\IB mS7J)-OO)I . ll? ""' rm.<,oml!S>,"""11' ""' f!"'9 "" ""' •h"ll.rn:.'~ lh bliC 
wArbooltr1.-n~.4!.= 
"""""l"T.ll'f"".t.tlf!llfn :i...i:.."U 
~ ~n:..wbl!t.Ull'(zl) 

.GICoU<Uo.f\E:'llR~I 
-" _nk,lr.9 "tll,.., 'i....Call the Upgrade Experts 
~~aitube ~n.U.U 
"".i~~ar;f\tn"• 
,,..._._..,~ 

~ ... JttT ,. : 

!• ORDER TODAY! 800-542-9866 1\i 

Clrcle 187 on Inquiry Card (RESELLERS: 188). 

http:�h"ll.rn
http:l'fG"��.bn
http:Z~3ll..lb
http:DXl),3'Jl'.6X.SX
http:Th!nli'JJ;m.J::D.HS
http:4\IP.r.ob
http:l.iS.V?O.lS
http:Y?5SU.ll
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MICROSOFr' FORTRAN 

POWERSTATION 

Develop & run Fortran programs of virtually any size 
& complexity with Microsoft FORTRAN PowerStotion 
family of 32-bit development systems! Migrate 
Fortran code from other platforms with little or no 

.....,______. modification! Get unparalleled price/performance! 
Save lime in code development and maintenance using the Windows integrated 
development environment. Coll NDW to order or request oFREE Test Drive Kit! 

DOS & Windows price .................$339 

Windows NT price ....................$519 


Mathematical (numeric, symbolic, graphi· 

col) computation system with extensive pro· 

gramming facilities, more than 2,500 lune· 

lions, 2D/3D color graphics and animation. 

Displays ond prints in standard moth noto· 

lion. Used world-wide by engineers, scien· 

lists ond mathematicians. Includes moth 

coprocessor support. 


Statistical Dlscove1y Software 
from SAS Institute, Inc. 

Statistics is not just data reduction and onoly%, its 
data discovery. JMP's unique graphical approach to 
statistics allows you to see your data from many dif· 
ferent perspectives quickly, eosi~. JMP's ever-growing 
list of statistical features includes: extensive linear and 

nonlinear model fitting, including regression, ANOVA, MANOVA, and random effects 
modeb.Statistkal quo~ty control ana~, extensive survival ono~, and exdusive 
integrated design of experiments. Available for Windows 2nd Quarter '95 - (al/. 

.... . .....$649 

Where dl.d you aet lnfonn.11uon ? 

Question 
Eosy·lo·use survey software for Windows 

that makes ii easy to design, administer 

and analyze survey data. Questionnaire 

design automatically creates validated 
 °"''" '~ 
data entry screens. Includes comprehen· ========= 
sive descriptive and multivariate statistics including correspondence analysis, 
I tests, multiple regression and easy-to-customize graphics. Lexical analysis lets 
you process open-ended questions. Disponible en version francaise. 

Windows price ......................$595 


MICROSOFr' IMSL~ 

MATH & STATS LIBRARIES 

Complement Microsoft FORTRAN PowerStotion with 
Microsoft IMSL mathematical and statistical 
libraries! Seamless interlace with FORTRAN 

Solve mathematical calculations in a live and 
interactive environment. Type equations right 
on the screen, odd on •=• sign, and Mothcod 
solves instantly. The solutions ore "live." 
Change any factor or equation and Mathcad 
PLUS 5.0 automatically recalculates. Mothcod 
PLUS lets you convey ideas without rewriting. 
And incorporate text and graphics with your real math notation for meaning· 
ful and impressive documents. 

Windows price ......................$295 


Specialized tools for drawing chemi· 
col structures 01 well as powerful 
general-purpose drawing and text 
tools. You con organize ChemDraw 
structures with ChemRnder or trans· 
fer them to Chem3D for molecular 
modeling. 

Win, Mac price .......................$399 

Academic price ......................CALL 

Student price .........................$99 


To order or for more information call 

1.800.622.3345 

ask for our free 116-page catalog with 

more than l ,850 products! 
See us on the Internet! 


Our URL is http://www.scitechint.com/scitech/ 

l<ilcch lntemotioool. Inc. 2511 II. £11100 A""-". Chicago. IL 60647·2003

SuTech M311.<86.9191. fox 311.486.9134 
R"er.eis col 1.800.622.3370 fill o(onfilenliof Rl!lelei Price list 

Circle 202 on Inquiry Card. 

www.scitechint.com/scitech
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.. o International 7 600 xt··''.'.":;l! 
,~ 

_.,.. ' ­

The fas test notebook in the world. 

(Again). 
 Brilliant 10.3" Dual-scanBut that's just the Passive Matrix Color 

screen (Active Matrix beginning of what also available). 
you get for only 

$3300. 
Built-in multimedia speaker 

for the built-in soundblaster 

compatible 16-blt soundcard ! 


Two type II PCMCIA card Mic in I Speaker I 
slots (equal to 1 type 3) Headphone out jacks 

3.5" floppy drive 340mb removable local bus 
HD (up to 81 Omb available ) ---------­

19mm trackball in 
just the right spot 

8mb RAM (up to 40mb using 

user-upgradeable modules) _ Dependable 

and 256K L2 cache! NiMH Battery 


JIfocus on service andsupport since 1984! 

We give you free lifetime toll-free tech support. We preload the latest versions of DOS 
and Windows for Workgroups, including all video, sound, and PCMCIA card utilities. Our 
1 Year Parts and Labor Warranty includes our outstanding 48 hour warranty service 
turnaround time, proving that we understand how you depend on our products. Our 
30-day money back guarantee is pretty simple: you get a refund if you're not satisfied 
for any reason. Our RealHelp disk included with every notebook allows us to service 
your technical configuration files by remote access. Our 48-hour+ extensive burn-in 
and testing period on every single notebook, before it leaves our facility, ensures an 
absolute minimum of failures in your notebook. Anything less is just not mint! 

* Shipping charges will be withheld from any refund . along with 2% of invoice total on any credit card orders. 

Micro International, 10850 Seaboard Loop, Houston. Texas 77099. Top quality seNice and support since 1984! 

Full information (Including specifications, all options & prices) available by fax or mail on request. 


Fax (713) 495-7791 Hours: 8-6 Monday-Friday. Call today toll free: 

'Pentium is a registered trademark of Intel Corpora tion. 

- - -
Circle 199 on Inquiry Card. 



New version! 

EAGLE 3.0 

AUTOMATED PCB DESIGN Limited Time Offer: 

Get EAGLE 16-bit version for: 

$500.00 

Including L1you1, Schcrnmic, 

and Auroroutcr Module 

Finally! High-flying 
PCB design automation 

without sky-high prices for program 
modules, technical support, and 

maintenance! 

With EAGLE 3.0 you get 32-bit power and all the functions you 
need in a single, affordable program. It includes schematic 
capture, layout editor, 100%autorouter, DRC, ERC, drivers, 
and libraries - plus copper pouring. There are no hidden fees 
or charges for maintenance and support. We'll even supply a 
conversion program £hat lets you transferyour current 
program's netlists into EAGLE's layout editor. 

Install EAGLE 3.0 on a 386 or higher and you'll be productive 
EAGLE 3.0: from day one - because we've also eliminated the complexity 
Layout Editor (32 bit) $499 that makes competitive programs so frustrating and 
Schematic Module (32 bit) $599 time-consuming.
Autorouter Module (32 bit) $799 
Technical Support FREE 

Call for a FREE INFO 
Complete Program $1,897 DISK today, and 
Demo with Original Manual $12 discover why EAGLE CuclSoFt16-bit Version Still Available 

3.0 is a value that 
CadSoft Computer, Inc., 801 S. Federal Highway, soars above the rest. 

Delray Beach, FL 33483 

800-858-8355 FAX (407) 274-8218, Hotline (407) 274-8355 

All producrnames arc trademaru ol ltie~ respective organizations In Germany: FAX: +49 8635 920 
Clrcle 200 on Inquiry Card. 





MULTIPLEDRIVECOMPlJTERSYSTEMSAND ENCLOSURES 
+Computers available with '386, '486, or Pentium processors 

+ 8 or 12 slots for Motherboards or passive backplanes 

+All drive bays are shock mounted 

+ Accomodates full height & full length cards 

• Card retainer to firmly hold plug-in cards 

+ 250W power supply w/ front panel on/off switch 

• Front panel keylock/reset switches & LED status displays 

DC 24V and 48Vpower supplies available for systems a enclosures 

SYSTEMS WITH 9•1 MONOa1.0" SVGA COLOR MONITORS 
+ Computers available with '386, '486, or Pentium processors 
+ 8 or 12 slots for motherboards or passive backplanes 
+ Shock Mounted cage for three half-height front panel drives 
+ Internal hard drive bracket holds two half-height drives 
+ g• MONO or 10" SVGA color monitors with front panel controls 
+ 250W power supply with front panel ON/OFF switch 
• Front panel keylock/reset switches and LED status displays 

Available in both 20" and 24" deep models 

RACK MOUNT MONITORS 

• 9" MONO & 10" SVGA color monitors • 14" SVGA & Multi-Sync color monitors • 17" Ultra VGA 0.26 dot pitch color monitor 

• Tinted Lexan shield for screen protection • Automatic degaussing • Microprocessor controlled digital adjustments 
• Power, Contrast & Brightness controls in front • Standard 15-pin input connector • Energy-Star & MPR-11 compliant 

d Call us ior quotes on custom rack mount systems! 
~ Ask us about Passive Backplanes and open.frame monitors! 

RACKMOUNTKEYBOARDSANDENCLOSURFS 

• Vertical rack mount or desktop 
• Standard 101 keyboard enciosure •Sealed membrane 101 keys • 101 K/B with mouse holder 

• Selectable on/off audible tone • Full travel (4mm) keys • Storage space for K/B and mouse 
• XT or AT operation • Optional protective cover • Slides for rack included 

RACK MOUNT PRINTER 

-~--J' 

• Mlcroline 184T dot matrix printer 
• IBM compatible graphics characters 
• All operator controls easily accessible 
• Large storage for roll or fanfold paper 

• Standard IBM parallel printer interface 
• Serial printer interface also available 
• Slides, power & signal cables included 

UniMod™ MODULAR COMPUTER SYSTEMS 

+ Independent self-contained 4 or 8 slot computer modules 
+ Individual module power supply and filtered cooling fan 

•. •Available with '386 or '486 CPU's &various memory & hard drive sizes 
+ 7" TIL Mono or 7" VGA color or mono monitors available for further flexibility 
+ Multiple configurations can be combined in 7 inches of vertical rack space 
+Available with either AC or DC power supplies 

Call us for UniMod™ combinations and quotes 

RECORTEC, INC. 
1290 Lawrence Station Road, Sunnyvale CA 94089 
Tel: (408) 734-1290 Fax: (408) 734-2140 

RACKFAX™ 
(408) 734-9374 

Fax-On-Demand System 

800-7Z9-76S4 
Call for free catalog 

~~ 
Circle 196 on Inquiry Card. 



NO SURCHARGE FOR MC, VISA AE & DIS COVER 

CACHE MEMORY 
12.lilS H~HS 1DNS.... 	 600 

32Ki8 19.00 9 .00 15.00 
"K•S(3.JV) 14 .~ 

'"' ...... 11.00 900..... 11.00 9.00 
100..1 ..,, 7.00 
12811'.J.B 59.00 J9.00 

"' 31 "' .00Individual D·RAM Chips 
1~.00 

MUIOl\ffORllll &""ll 808i 39.00 
8087·2 45 .00 .... ...''" ... ... ''" "'" &087-1 79.00SQ)m• ·~ · ~ ""'" ,,., 	 490080287·XL 

In 6.~ 
'""'IMepC ' ~h) - "'" 80387·16 ox 39.00
~~~g:\: '"" ""' 80387-20 ox 44.00 '" ·~ ·~ 	 74.00~w, : ~ II~II '" 

,., 
·~ =~:g:ig:z:r 229.00 

Z!IEo,8t"SO.J l :ccwi ·~"-"' 	 69.00:;5 
rn 

: ~:~: ~~ h°ri: All) 69.00''"' "' '" ,'"., lnl~l 16SX 	 39.00f..1•1"" lntel20SX 49.00 
lS&.IWi0:"1LO · noo Lowest pra on 1n1e1 cNtnt11ve cfll?'S 
™'-!O SOJ N Ol 

~" 

CYRIX DRx'i 386 to 486 Upgrade 
Clock Doubler 

' S#1ole~~solullan ' 

·--- ICX48601W·25M ...... .229.00• CompatibM Wlltl imJdrystandard 386DX Cf'U smot CX486 0Rx1·3l166 ..... .279.00 
'CornpaUble W11t1DOS. Wlodows, l:X, OSl.li! 1.3 llt\d:Z.x CX486 SRX2 25f50 ......229.00 
• Uses lndusll'y $Dnd.ard mlCh dltp 
'Easy tolnstll~ 15 mJnulm 

DIMM MODULES 
.•..1G4/36.9/1%1 

SIMM MODULES (Add $5.00 for SIPP) 
40NS SONS &DNS 7DNS BONS IOONS

256 ~ 9 	 10.00 9.00 8 .00 
48.00 45.00 42.00 4000~~~= ~}~=1 4900 45.00 4300 41 .00 39.00 

4Meu:ii; 9 154.00 149.00 139.00 
16Meok9(9 chip) 669.00 

72. PIN SIMMS (EISA) 

CYRIX FASMATH PROCESSOR 
P1oorams exetultd up to JX laster • Pill!) & obj&el code coml'.lal. wllntel 

83087...:0MHz - 79.00 8J087·33MHl - 49.00 63S87·25SX Ver. - .H.00 
83S87·33SX - 65.00 PC Week"' ra ted I I over~ m.ith c:tuPS 

5 Ya1u W1mmty• ·Au Dowriwanl Compatible ­

11!00 

~·"1900 ,,..,,... m,,,. oo 

1~00 

ZENITH MEMORY MODULES 
AST PART f P111CE 

ZA3800ME 59.00 
ZAJBOOMI< 180 00 

Z·605· 1 moou\fl 119.00 

MAGNAVOX 
2861356SX· 15, 386SX·20, 486SX·20 & 386·33 iJH lte '2PIN SIMM 


lMEG - 59.00 4MEG - 180 00 8MEG - 349.00 16MEG - 659.00 


CHANGE YOUR 286 TO A 486 
25MS 
5~ 
7.00 

8.00 

300 IBM PS/1, PS/2 MEMORY MODULES
6..00 

Z900 
WDRlS WITH Moon NO. 
:rm6 
lG-216. 25-285, SO Ml HR 9D.. 
80-04 1 
WJ-111 . 31 1-1 
80-All.A-6 
7~1 . £fll. 
"'5.651.S. 
7G-A2 1, .ti ·61, B-21.Hl.J!SX.3 ,, 
3SSX. 4GSX.5SSX..6$X.~LS.6SLS 
!r5SX. 5.SlS,MSX. .CIJSX. 35$1. 3SLS 
PIS l -286 
Pr.;1 &PiS I 
P/S l& Mi l 
PSl '-l 
Va..\lrfoW 
Vll'.trPtiio! 
Value Point 
Va~ 
l6. 5 ,... 
57SX 

1900 
... oo 

189.00 
99.00 

'KIOO 
3'00 

115.00 
moo 
"00

109.00 
18900 
17SOO 
'7500 
!3900 
"'900 

113900 
'Kl.00 

17500 

ll'lOO 
JJ900 

199.00 

1'9.IXI ""' 
IBM NOTEBOOK & LAPTOP MEMORY 

""" ""' "'"',.,"'"'.,,,,., 
,.,.,"'"',,,., 
1!900 
JC900 

io'i.OCl11C900 
20J.(Q.UJ00 

"'"' 
n9.C~7C100 

,.,.,"'"' 
"'"' 

COMPAQ MEMORY MODULES 
AMT. UPGRADED CMPO PARTf PRJCI 

Zll.ei;l.lodl.* ll~ IR001 10900 
2Mt0l.I OOGle 116501-001 399.00 

32MtQ l.1 Ddale 116566-001 139900 
tU."J 116569-001 27900 

li.brQIJ..oadt 113131-001 1900 
.t/h<;IM:Dle 1131 32-001 1'900 

~kPro336S·161AH1 	 1Meg ExpBd 11 3633 -001 1-4900 
UleG U!li!d 113634-0JI 21900 
IL''VMod.it 113646-001 "00
4MtQt.IOO M 112!>34.001 

OtskPro386.·70E 1Mf';!El:pEd l lJ&U-001 14900 "'"' 
~u>ro3S612!1E 	 1136'5{101 219.00 

1Meijl.!oC.Jt""'!>;>"' l 1313Hl01 "00........... 11 199.00 

DnkPro2B6H. 336U.S 86SX20, lMeoMowte 11 
all "M"stneS,sylm! Lr stries, 21.kv!.I0'.1t:ft 8900 "'"' a.'I T.!.tlltS 	 1 16900'"*'"""" 

\\ 

""OO~ 129161Hl01~~~jet~ lMeoKll 	 108071-001 99.00 """ :11.e;i!Cll 109072:001 29900 
Mli'eQU:!Bd 100J6>0ll ,,,00 

108070-001 "37.00 
Du kPro286 All Or 113012-001 " OO

(~~~:J; 
1499 11-0DI 38900 

1 5.IJ~lt.( 1.:gg.:9-001 6'900 
32/AeQKd 1'9912-001 1ll600 

P10b.lnt2t004J30.St66 Tl!C$f 64Mei;Kil 14 9'JIJ-CI01 25 1600 
ProlW\1 4000.V...0. 5/66 MDtM CS 149914-ClOI 579'JOO 

=:o,;.-·-- }~" "'""' 
126M~l~Pr!ilntJ.336312!15. 3'2525 	 141 738-001 IOOO 

141 742 -001 31600,...,Pfot1neJ :a64/25S . 4f.lJ,~.~. cos 141683-001 9500 
EnNnced PrOlinea. Prmrkl Wies •W.t!J 141 6M-001 moo 

SLleQ 141 665-00 1 33!100 

'""' 
Ul &S.S-001 

1= 149320-001 
W Aeq 1491'7·001 11 9900 

~~~SeMJ, Lt£fll, 	 :moo 

"'" 
COMPAQ LAPTOPS & NOTEBOOKS 

L!En6' 4M~ Bd 11108Hl03 17900 
LTE1'86S:20 OkaModtilt mm-<m 20900 
LTtlllEn0. 25, ZSC 4!.k<;JJ.!~ 129169-002 20900 
LTELJTE/20, 2S. 2'5C 3'h-Ql.lo.luk 12976!HX!3 3'900 
LTELITE/20, 25.25C 16Me9 Lloclult 129 769-oo.I 769.0D 
LTElll£42.SC.'33Cl2Sf/lSL 4M90 1okdu!t \4 l337·002 189.0D 
LTELJTE .:2SC.'JJCl25E/2Sl U !tiQMcdulli l.& ?.337-003 moo 
LT£LITT425C.'33C'25C/2SI. 1WtQJ.kd!161! 1.&l337~ 63900 
SLTl2B6 4Me\}MU!ule 11 02JHXl1 199.00 
Sl T,')86 2Mt<Jl.lreul!! 118304-001 10900 
Sl.11'86 4Mt:Q~:ilt l l SX!S-001 :moo 
Concetto,lTEELV :l,!eg 1-"l iOO-OOI 1!900 

1U790-002 "'00
W190-003 '""' 

ContUl1320.32$ 	 1~97-001 9900 '"'" '"" ...... ln.& 98-0JI >8900 ""' ...... 139-499-00 1 339.CO 
Coolura400. 410 4/,~~15Meg 19'.la8'709 
Conl1.111412S. "'25C. 412!a .... 14652lHJOI 1$9.00 

.~.. 146.S21-0ll :moo 
16tl~ t.:653HXl1 699.00 

Atr1'.14125.4133L ~l.'.eg l ~.00 1 18'00 
1!ll:S97.001 35900'""' 

CUSTOMER SERVICE & TECHNICAL: OPEN M-F, ~PST 

All pro<llctsllrllnd new & ~•We bu'f exr£H lwentay 
Trademarks are registered with their respec/Ne compani.s. 

00 -~ 

TOSHIBA LAPTOP MEMORY 
MDDEl 

NOTEBOOK, LAPTOP MEMORY 
UJIU. , Al'll' 

PHICE 

m.oo 
'"°' 
m.oo "'"' 
76900 ""' ~U9 
1.. 00 

70100 '"'" 
1 ~9.00 
~~.00 

1000 
11000.,., 
1U "" OO " '1900 

PCMCIA VERSION 2.0 J~c::::::.:i! 
MODEL PRICE MODEL PRIC E 
S·fW.t ~nl~ lM EG 15> !lus louttrJH~~SCSILll 
S-RAM Ciras 2MEG m ClHlom/SCSl 299"' 2.!J .Br.l! II ~!.l.'fa.t' MQdem 3i9 l'th1Ml"Jl11ff"' (l6bf1stttto~~14.•0l)lu .•oo ~ll>'hx Modem 189 

M~IT"'1ed1.1. Cl'1mtla.Soand/SC!ilR'.or.:lwrl\urC3rll( lSAS!o!) 	 "' 
Lln Ethvoet ComDO f Yf)lfl\1 1051J11ttar<10mw "' 
Wftl'letr'Mlt(10&1wT) "' i)l)tl!llJO~~~ ,.,"' Un Etherne!(Co.u) "' TYJllll l lllJMl,l l'WdDr!n "" 

"' "' 

.
"" 1 
1J5 ' ' " -' • • " J2 

99 - :~ (£91249 

~' '"139 "" .. lll- 321H !81 : I :vNrTocK I 
- 119" -tJI " ­327 

"'' ­"' " 89 !H ­

" .. :~ 
3-49 

" 
>75 -"! ".. ­. " 55 - m"' 

- 3~9 

169 - '" '" 
119 

,, " :~ - 350 

- lll.. '" ­
131- "' 109 - 1~9 ­- 119 

126 
- '" m 

:I 
129 ­179 
1'9 ­ m-

-It ill - "' "' 
H.P. COMPATIBLE FONT CARTRIDGE 

310·539-0019 
FAX: 310·539·5844 

Prlc.. & Availability 
Subject t o Change 

Without Notice 

22825 Lockness Avenue • Torrance, CA 90501 

1-800-433-3716 
(US and Canada) 

Circle 203 on Inquiry Card (RESELLERS: 204). 

http:ContUl1320.32
http:1Meijl.!oC.Jt
http:IL''VMod.it
http:K�S(3.JV
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Circle 2ll on Inquiry Card (RESELLERS: 212). 

efacto 
High-Performance SCSI RAID Systems 

laser printer 

Now, Go FROM PAPER To ELECTRONIC FORMS 

AUTOMATICALLY. 


~I Introducing TransForm'."' As incredible as it any computer platform. • Another benefit: with TransForm, 
~ sounds, you can now scan your paper forms you can quickly make changes to forms at any time and 

into fully editable, electronic forms in minutes. print out new forms when you need them. No more 
Thanks to its artificial intelligence, TransForm senses boxes throwing away stacks of obsolete forms! • And for 
where data is entered and lets you type into them directly. convenient form storage, our mips FormShuttle'"' holds up 
Each form you create with TransForm can be filled or to 200 forms, and plugs right into the cartridge slot of your 
merged with variable data, E-mailed and faxed. What's laser printer. Since forms stay printer-resident they'll print 
more, all your forms can be filled and printed from nearly much faster. • Find out more today: 800-898-8560 

Call the mips authorized DocuPrint, Sweden: mips Technologies GmbH, ..=::::... Dataiine America, Inc.
dealer near you. 46-8-283390 Germany: 49-6127-3845 mipsOpen Systems Solutions, Printline AG, Switzerland: PC:\Forms>lnc., Wisconsin: 

Venezuela: 582-239-6113 411-814-1412 800-786-8827 (61 9) 679-4070 • Fax (619) 679-4073 


pre-printed forms 

Discover the best RAID price/per­
formance in the industry. Raidtec 
is the affordable, open, SCSI-to­
SCSI hardware RAID solution for 
complete data protection. Ideal 
for mission critical applications, 
document imaging & multimedia. 

It's time to re-visit the 
ultimate in high ­
availability 
storage. Contact 
Raidtec today at 
(404) 664-6066. 

• Fast & Wide SCSI U 

• RAID levels 0, 1, 10, 3/5 

• Programmable RAID Level 
selection 

• On-the-fly hardware parity 
generation eliminates read, 
modify, write-back 
performance overhead 

• Single ended or differential 
• Configurable read & write 

buffers 
• Rackable, 

stackable 

Tm STANDARD IN AD\'ANCED MASs SW RA<.r Sr'il l MS 

Rnidtcc EUROPE 
Glen Mervyn House • Glanml rc 
Cork, lrc l~nd 
Tel.: (353) 2J ·11214"54 
FAX: (353) 21-1121654 

• Downloadable flash firmware 

• Remote alarms, configuration 
&monitoring 

• Environmental sensor ports 

• "Hot Replaceable" disk drive 
bays & 11ower sum11ies 

• Single SCSI ID 

• Solid state load sharing power 
subsystem 

• 	LCD control panel status 
display 

Circle 210 on Inquiry Card. 	 MAY 19 95 BYTE 233 



SCSI Adapters from IfDPT" 

~Want SlfED? 
DPT cruns Adaptec in benclnrk tests! 

• DPT PM2024-l!MB 
• Adopi.c AHA-2940 

• DPT PM2024-l!MB 
• Adoptec AHA-mo 

ADPT PCI SCSI Host Adapter is tl1c smart way to tap into tl1c power of PCI. DPT outperforms eYcry major competitor right out of 
tlle box, and you can acid optional hardware caching and R.\ID for eYen more power and fle.xibility. So \\11ychoose at1)1hing else? 

DPT ­ the mart ch ice! 

1-800-322-4378 
You may be el igible for our "UlTThL>\.TE DEAI:'- a 50%saving; on our full line of high-performance ISA, EISA, & PCI products! Call today. 

Distributed Processing Technology · 140 C.'ll1dacc Drive, Mai~ancl, fl 327; 1· USA · Phone (407)830-5522 · SalcsFax (407)260-6690 · FAX (407)260-5366 



------

---
---

PiracyProtection SoftwareRental 

ftw t"'" 1K b it of ~lemory K bits ofRAM , along with a 

Circle 195 on Inquiry Card. 

Remotely Control PCs over LANs, 
the Internet or Phone Lines with 

Powerful, Full-Featured, 
Easy to Use and Fast! 

Outperforms ReachOut, 
pcAnywhere and Carbon Copy! 

Runs over TCPhP via Windows 

REMOTELY POSSIBLE I DIAL ­
for home and travel. Supports over 200 
modems up to 230.4Kbps including V
PCMCIA and ISDN adapters. NASI, INT 14 
and Telebit ACS support. 

Growing Your Software 

Business Can Be Puzzling ••• 


. · - · 
SO are lUfi. se))arated UllO 4, One-ume- tamper-proof real time clock. 

wnte p.1ges. 

BuHons tie together the pieces of your business pu.z.zle.
DALLAS 

SEMICONDUCTOR 


pS<. le 

0~~ 
wade-~ 

44 1 South Behwood Parkway + Dallas, Texas 75244-3292 + Te1: 800-25S-5o61 + Fax: 214-450-3869 

Circle 201 on Inquiry Card. 


Introducing The ON Bu on..,M For Your Software 
ow you can protect your software by All Buttons contain a unique 64-bit serial number: 

controllingtherighttouse. 0514.201DButton": ~os1425Mu111Button~:® 

Button ar microchips packaged in coin-shaped, # Brn icse<.CJ rily. - 2K b.its of ~\II ~a n protect 

stainle teel cans that contain critical muluple applications. 

infonnation to make your ®0S141:2UniqueWareButton": # - :. (® os142.7runeButton

AVALAN 
T r C II N 0 I. 0 G Y 

P.O. BOX 6SW 
HOWSTOll . MA oms 
TEL: f;iCS) !1%lS2 
FAX:(5il0) m.Jli! 
EMAll: sa:esgmliw;n 

IM TliE U.K. CAL L: 

l!IIlilll] 
HOi!TOI HOUSE.DITTlill sram 
IUIJ~STEl SOK!RSET iA19 C:O 
ffi: 01!5!157001 
F.IX:OUM510S.3 
EM~il.: •~oo.m~ 
C>Ji:;· !:iEl\~ .!>).j"1 

Sockets, over Netware, 
Netbios, or Windows LANs and 
via modem serial ports! 

100% Windows DLL - requires 
no DOSTSR! 

Uses less than 200K of 
Windows memory! 

Very low RAM and disk 
requirements! 

Automatically matches video 
color systems and 
resolutions! 

:··:tIJ 
m~ 
Mtcao on 

tt run• WithWINDOWS 
O.n 1ru.mn.i; NetWare• I 

"Intelligent" Remote Control, File Transfer, 
Chat and Remote Printing - True Windows DLL 
software for all environments! 

................. 

'"1 '"1 . .... .34, 

J "'' ""• 

Licensed for 2 PCs. $199 
REMOTELY POSSIBLE I LAN ­
supports all networks including Novell, 
Netware, Windows for Workgroups and 
Netbios. Includes one Dial version. 

------_..,---
'REMOTaYPOSSIBLE sacen rmwo, ~ 1....., . .. and Ue

Competitive licensing starting at $599 (200 ltanSfe1S•-e<••adl~. spee<1yanc11Jo'foouser 
users per site), includes 1FREE Dial version. -w.-.M.?g.m>o 

REMOTELY POSSIBIE I SOCKETS - supports TCP/IP . 
via Windows Sockets, works over SLIP, PPP and the Internet. 
Prices start at $298 (1 Host and 1Viewer); add-on packs available. 

ni:lows Best Overa I se of Us._,_ 
Speed Crown Award 

--__,.,"''...e 
Oualitv Award Award 

PCWHk '~ lnfoWorld 

INTRODUCTORY OFFER! 
SOCKETS Version only S99 (Save S199!) 

(800) 441-2281 



"It ain't over 'til the fat lady sings". And for makers 
of 15" & 17" monitors for PC's, she's now waiting in 
the wings. 

Orchestra MultiSystems, Inc. has already won 
favorable reviews for its first 17" display, The Tuba, in 
PC Magazine ("Budget minded buyers should check 
out ... Orchestra MultiSystems' The Tuba"- Sept. 27, 
1994) and CD-ROM Today (Ultimate Upgrade for 
Multi-media/Monitors- Jan. 1995). 

Windows-using Tuba owners agree that The Tuba's 
0.26mm dot pitch screen, 1600x1200 non-interlaced 
maximum resolution, micro-processor controls, 
edge-to edge display, Energy Star & MPR-II 
compliance, all with street price of well under $699, 
gives them a high-value big-screen solution. 

Now, with The French Horn II and The Tuba II, 
Orchestra is ready to bring down the curtain on other 
15" and 17" displays. These new performers have all 
the features of The Tuba, plus they add on-screen 
controls for adjustments to the following image 
characteristics: 

• Pincushion I Barreling • Trapezoid 
• Color Balance (RGB) • Tilt/Rotation 
•Color Temperature 

Dot Pitch (mm) 

Maximum Resolution 
(Non-Interlaced) 

Trapezoidal Control 

Tilt/Rotation Control 

Pincushion Control 

Color Balance Control 

Color Temperature 
Control 

Microprocessor 
Controls 

On-screen Controls 

E.S.P. 

Tuba II NEC NEC MAG VIEWSONIC VIEWSONIC 
5FGe SFGp DX17F 17 17G 

0.26 0.28 

1600 1024 
x 

1!00 768 

YES NO 

YES YES 

YES YES 

YES NO 

YES NO 

YES YES 

YES NO 

$699 $1045 

With all of these adjustments available to the Tuba II user, slight image imperfections due to shipping 
or environmental factors are eliminated, virtually assuring total product satisfaction for a suggested list 
price of $699. 

If $699 is still a bit high, or space limitations dictate a smaller monitor, The French Horn II 15" 
model, with the same advanced features as the Tuba II, is available for a suggested list price of $499. 
The French Horn II has a 0.28mm flat Screen, and will fit into an y monitor budget. The Fat Lady is 
singing for us; let Orchestra perform for you. 

For more information on the Tuba II, French Hom II or other Orchestra products, call us at 
(800)237-9988. 

0.28 0.28 0.27 0.28 

1280 1280 1600 1280 
x x x x 

1024 1024 1280 1024 

NO NO YES YES 

YES YES YES NO 

YES YES YES YES 

YES NO YES YES 

NO NO YES YES 

PARTIAL PARTIAL YES PARTIAL 

NO NO YES YES 

$1175 $799 $1045 $945 

•
llo~

L.3 MultiSystems, Inc. 
Technology In Concert 

Circle 208 on Inquiry Card (RESELLERS: 209). 



Save P(ecious desktop space or Increase your 
system's capacity with JDR's system case. Th is 
configuration is designed to fill your needs now 
and in the fut ure. Ohoose the larger case for high­
capac(ty power systems tha t require room for 
multiple hard drives, floppy drives, a tapedrive, 
CD-ROM, etc. The 
larger size also I 
Improves air flow ~-=-=-~~:::;:::']arou nd your 1. 
valuable cards and J 
periplierals, so they 
wifl operate cooler 1 --o 
and last longer. The 
upright case is ideal 
for cramped 
desktops, and can 
be placed on the 
floor for additional 
room. 

Ouan111y
Desmpllon 250 50 
MD2D-BULK .25 ea .29 ea 
5-1 /4' 360Kb OS/DD disks 
MD2H·BULK .41 ea .45 ea 
5- 1/4' 1.2Mb OS/HD disks 
3.5D·BULK .35 ea .39 ea 
3· 1/2' 720Kb DSIDD disks 
3.5HD·BULK .39 ea .44 ea 
3· 1/2' 1.44Mb OS/HD disks 

Only available in mUltipfes ol50 or250 diskettes 

JDR Price Guarantee 
If you purchased any Item from 

JDR Mlcrodevices in the last 
30 days and we' ve lowered 
our price, call us with the 
detalls and we 'll promptly 

refund the difference 

Upgrade to a new, high -quality, high-capacity Seagate hard drive. 
ST-3491A 428Mb, 14ms, 120Kb. !DE-Fast ATA ...................... 209.95 
ST-3660A 545Mb, 14ms, 120Kb, I DE-Fast ATA ..................... 249.95 
ST·5850A 850Mb. 11ms, 256Kb, IOE-Fast ATA ..... ......... 299.95 
SPECIAL FOR BYTE CUSTOMERS OHLY I 
ST-31220A 1.08Gb, 12ms, 256Kb, IDE-FastATA ...................... 479.95 
Sf.5660N 545Mb, 12ms, 256Kb, Fast SCSl-2 ........................ 339.95 
ST-31230N 1.0SGb, 10ms, 512Kb, Fast SCSl-2 ........................ 569.00 
ST-32430N 2.1Gb, 10ms, 512Kb, Fast SCSl-2 ........................ 1049.00 
ST-32550N 2.1Gb. 9ms. 512Kb, Fast SCSl-2 .......... .......... ...... 1249.00 
ST·15150N 4.2Gb, 9ms, 1024Kb, Fast SCSl-2 ........................ 1995.00 

Part f 

DUE 10 CURREllT MlllXn CONDITIONS , 
CAU. FOR CURRUT DRAll PRICES ! 

1MX9-8DX3 1 M I 9 eons 
SPECIAL FOR BYTE CUSTOMERS ONLY ! 
1MX9·60X3 1 M x 9 60ns Sl MM 
4MX9 -80X9 4M x 9 eon s SIMM 
16MX9·70X9 16M x 9 70ns SIMM 
1MX36·7D 1M x 36 70n s SIMM 
2MX36·70 2M x 36 70ns SIMM 
4MX36·70 4M x 36 70ns SIMM 

Plug one transmi tter 
in eac h of up to t6 
PC compatible parallel 
printer ports. 

• Extends the parallel 
printer up to 1.250 ft. I 

Price 
37.95 

46.95 
169.95 
699.00 
184.95 
374 .95 
619 .00 

• Transfers up to 11 ,000 characters per second 
• Time-o ut independently adjustable on each 

transmitter to 5, 15 or 30 seconds 
CEXT Transmitter tor PC ......................................... $49.95 
CEXR Receiver for printer ............ ....... .................... $49.95 

FREE JDR CATALOGS! 
PC PRODUCTS 

AND ELECTRONIC 
COMPONENTS 

CALL 
TOLL·FREE l 

1-800-538-5000 
...........................ml!I.. 

80XDX40DP100 ................... $289.95 
Plugs Into 33MHz 486SX or 4800X 
80XDX400PA100 ................. $289.95 
Replaces 33MHz 486SX or 4860X CPU 
80XDX400P75 ....... .............. $219.95 
Pl uus lnlo 25MHz 486SX or 4860X 
BOXOX400PR75 ... .. .............. $219.95 
Replaces 25MHz486SX or 4860X CPU 
BOXOX200P-66 .................. .. $179.95 

1
•ntet 

Plug s Into 33MHz 486SX or 4860X 
BOXOX200PR-66 ................. $179.95 • 
Replaces 33MHz 486SX or 4860X CPU 

Make your 586 CPU 
run cooler with this 
specially designed 
fan . It features easy 
snap-in installation 
so you don't have to 
rem ove yo ur CPU from themotherb oard. 
586-FAN ....................................... . .. .. .................... $29.95 
Fan for 60 and 66MH z processors 
586-FAN·A ......................................... .. ... .... $79.95 
 MCT·1441V ........................................................... $79.95
Above wilh electronic refrigeration device 
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Take Action and You'll Get Professional Performance 

• New 15" Promate SfGE flat Square monitor. 
• Ergonomic layout of control panel to ensure user 

·-friendly comfort and simplicity. 
• Power consumption drops to only 3 Watts in sleep 

mode. 
• Innovative options 

include a multi 
media base, design 
to fit all PC monitors. 

• More information 
please contact with 
us immediately. 

RCTIOn ELECTROnlCS co.• LTD. co.mputex TaipeiIn I 
""' Tarper. Tarwan 

Head office JO~·· June 5-9 19 9 5 Booth NO. : 8536 8635 
198, Chung Yuan rd., Chung Li Industrial Zone, Taoyuan, Taiwan Roe. ' ' 
Tel: 886-3-4515494 Fax: 886-3-4520697 @) @ ~ FT2 AifJ, MPR II VCCI DHHS 
Taipei Sales Office Tel: 886·2·5965955 Fax: 886-2-5928138 
U.S.A. Office - Action Computer Technolog, Inc. All briJnd names and tradem.uits a~ the property of their resi.stered owers. 

Tel: 818-813-1506 Fax: 818-813-1504 The Engergy Star emblem doe not reipr~it'nt EPA endorsement of amy produc t ar services. 


Clrcle 213 on Inquiry Card. 

Call today for free catalog 

+ Print servers 
+ Data switches 
+Keyboard/video control 

800-333-9343 

P.O. Box 742571 •HOUSTON, TEXAS 77274 
TEL 713/933-7673 •FAX 713/933-0044 

1 m 

. ·1· . ·. ,, 

. ' - -

with a Rose keyboard monitor switch 
Streamline your computer room by reducing excess equipment. 
Access up to 256 CPU's from a single keyboard, monitor, and 
mouse. Se.r:veView is our best-selling switch, has every feature 
y0u can imagine, and installs in minutes. Compare price, fea­
tures, performance, quality, and support and you'll find Rose 
can't be beat. 

Call us to discuss your application 
or to receive your free information kit. 

~) ROSE~JI ELECTRONICS 

Clrcle 193 on Inquiry Card (RESELLERS: 194).238 H VTE MAY 1995 



Introducing Our Screaming

Six Speed CD-ROM Drive. 


Plextor 6PleX. Puts more smooth action in your multimedia. 

Hold onto your seat. You're in for the fastest CD-ROM 

ride of your life. The 6PleX is the world's first six speed 

CD-ROM drive. And the last word in multin1edia 

performance. 


The proof is in the tlu'Oughput speed- a blazing 900KB/sec. 

Which means today's hottest CD-ROM games, reference 

libraries, interactive encyclopedias, and graphics can 

finally look the way you've always imagined they should­

pertect. Flawless, smootl1 motion video. Seamless animation. 

Convenient front panel controls that make it 

easy to play your favorite audio CDs. What 

could be better? 


How about an overall boost in efficiency? 

With the 6PleX you'll be able to search 

databases faster than ever. The 6PleX is 

the first CD-ROM drive \vith a 145ms random 


access time. So there's no waiting to get at your crucial 
information. In fact, the 6PleX is so fast, you can run 
many applications right off the drive, saving scarce 
disk space for other needs. 

The great multimedia adventure is just beginning. And 
with the 6PleX, you'll be ready for all the advancements 
that'll come your way in terms of speed and power. 
Plus, we'll keep you on track with unlimited, toll-free 
technical support and a full two-year wananty. 

To locate the dealer nearest you, or for a 
free copy of our latest book "18 Questions 

to Ask Before Purchasing a CD-ROM Drive," 
call l-800-4PLEXTOR (1-800-475-3986). 

Cl l005, Ple.u or CortJ. All Rights lfrM:rwd. All tnclenurk.! or n·11:lstcml lnul(•mub ~Pt'<'iflt•cl are owrwd by thdr re$JW:'<' tiw holders.. 

Circle 146 on Inquiry Card (RESELLERS: 147). 



A Message 
to Our 

Subscribers 

F
rom time to time we make 
the BYTE subscriber list 
available to other com­

panies whose products or 
services would be of interest to 
our readers. We take great care 
to screen these companies , 
choosing only those who are 
reputable. 

Furthermore, subscriber names 
are made available for direct 
mail purposes only; tele­
marketing calls are strictly 
prohibited. 

Many BYTE subscribers ap­
preciate this carefully managed 
program, and look forward to 
receiving information of interest 
to them via the mail. While we 
believe this information is of 
benefit to our subscribers, we 
firmly respect the wishes of any 
subscriber who does not want 
to receive promotional liter­
ature. Should you wish to 
restrict the use of your name, 
please send your request 
(including yo ur magazine 
mailing label, name, address , 
and subscription account 
number) to: 

BYTE Magazine 
Subscriber Services 
PO Box 555 
Hightstown, NJ 08520 

I=L 1JIi 
Because t h e Experl!. d ec id e. 

- - For More lnfonnation 

If you like to listen to good music with your PC, 
get the ACS300.1 ($300) multimedia 
computer speaker system. Contact Altec­
Lanslng Multimedia, Milford, PA. (800) 648­
6663 or (717) 296·2818; fax (717) 296-1222. 
Circle 1161 on Inquiry Card. 

Angels, Saints, and Icons ($49.95) provides a 
good collection of very brief identifications of 
most major and many obscure saints, and all 
the known angels. Contact Quanta Press, Inc. , 
Minneapolis, MN, (612) 379-3956; fax (612) 
623-4570. Circle 1162. 

The Firenze (US$19.95 or 29,000 lire) CD· 
ROM is good under its own software and one 
of the best as a source of eye candy wi th the 
Core l screen saver. Contact c D Hardware, 
LaSpezia, Italy, +39 187 515604 ; fax +39 
187 513828. Circle 1163. 

Gazllllonalre ($32.95) Is an important game 
because It was written in Visual Basic and is 
played from a CD-ROM. Contact Spectrum 
Holobyte, Inc., Alameda, CA, (800) 695-4263 
or (510) 522-3584; fax (510) 522-3587. 
Circle 1164. 

If you're contemplating a Mac, you'll want Hard 
Disk Toolkit ($199) or Hard Disk 
Toolklt* Personal Edition ($79). Contact FWB, 
Inc., Menlo Park, CA, (415) 325-4392; fax 
(415) 833-4653. Circle 1165. 

Lapllnk for Windows 6.0 ($199.95) is 
seriously good stuff. Lapllnk Wireless 
($299.95) is the company's radio-link system, 
and it certainly works. Contact Traveling 
Software, Inc., Bothell , WA, (800) 343-8080 
or (206) 483-8088; fax (206) 487-1284. 
Circle 1166. 

of specialized database CD-ROMs. Some 
are still useful , and some very much so. 
The interface to those databases remains 
plain vanilla. It's worth being on Quan­
ta ' s mailing li st, but don ' t look to them 
for the latest multimedia CD-ROMs. 

The computer book of the month is by Gene 
K. Landy, The Software Developer's and 
Marketer 's Legal Companion: Protect 
Your Software and Your Business (Addi­
son-Wesley, 1993). This goes into copy­
right, beta-test agreements, and much 
more. The book of the month is by Jack 
Coben and Ian Stewart, The Collapse of 
Chaos: Discovering Simplicity in a Com­
plex World (Vibng, 1994). Jack Cohen is 
a professor of biology in England. He was 
a principal consultant to Larry N iven , 
Steve Barnes, and me for Legacy ofHeo­
rot and our upcoming sequel, Beowulf's 
Children. The book is an investigation into 
how yo u can evolve simplicity from a 
complex world. This book isn 't easy read­
ing, but I bet you like it. 

The LaserWrlter 16/600 PS ($2429) is a 
winner, with enough new features and 
increased speed to make the upgrade well 
worthwhile. Contact Apple Computer, Inc., 
Cupertino , CA, (800) 776-2333 or (408) 996­
1010; fax (904) 584-7481. Circle 1167. 

The crit ical machines at Chaos Manor have 
been protected by OnGuard UPSes ($4 77 to 
$2690) for several years, and I have not 
regretted It. Contact Clary Corp. , Monrovia, CA, 
(800) 442-5279 or (818) 359-4486; fax (818) 
305-0254. Circle 1168. 

RAM Doubler 1.5.1 ($99) is cheap compared 
to adding silicon to your system, and we 
haven't seen anything it doesn't work with . 
Contact Connectlx Corp., San Mateo, CA (800) 
950-5880 or (415) 571-5100; (415) 571­
5195. Circle 1169. 

The game of the month is the Windows version 
of Sim City 2000 (floppy disk version, $54.95; 
CD-ROM version, $69.95). Contact Maxis, 
Orinda, CA, (800) 336-2947 or (510) 254­
9700; fax (510) 253-3736. Circle 1170. 

The Star Reach ($49.95) box is gorgeous-it 
looks like a spaceship. Contact Interplay 
Productions, Inc., Irvine, CA (800) 969-4263 
or (714) 553-6655; fax (714) 252-2820 . 
Circle 1171. 

With theTypeBook ($49.95), you can print a 
partial or complete set of all your fonts . 
Contact Rascal Software, Santa Clarita, CA, 
(805) 255-6823; fax (805) 255-9691. 
Circle 1172. 

I have used Forminco's workstation furniture 
(call for prices) for over a year, and I have yet 
to find anything better. Contact Formlnco. 
Brossard, Quebec. Canada, (800) 663-6764 or 
(514) 444-9488; fax (514) 444-9378. 
Circle 1173. 

The game of the month is the Windows 
version of Sim City 2000 from Maxis . 
When l play Sim City , l cheat: I've fig­
ured out where they store the amount of 
money you have, and I use the Norton Util­
iti es di sk editor to go in there and give 
myself a lot more. It 's fun to be bountiful 
to my simulations. 

Next month, with luck, I' ll have some­
thing on Windows 95, and meanwhile, the 
software keeps rolling in.• 

Jerry Pournelle holds a doctorate in psy ­
chology and is a science fi ction writer who 
also earns a comfortable living writing about 
comp111ers present and future. Jerry wel­
comes readers ' co1n111ents and opinions. Send 
a self-addressed, stamped envelope to Jerry 
Po11mel/e, d o BrTE, One Phoenix Mill Lane, 
Peterborough. NH 03458. Please put your 
address on the letter as well as on the enve­
lope. Drte to the high volume of letters, Jer­
ry cannot guarantee a personal reply. You 
can also contact him on the lnterner or BIX 
ar j erryp @hix.com. 
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mailto:jerryp@hix.com
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Accessories/Supplies •Add-Jn Boards 

Mer 

H ALL ~EARCH 
TllCHNOLOGiF.S 
800-959-6439 
ii4·641·6ro7 faJ<: -6698 
1506 Hrookhollow Dr., 
S3nta Ana, CA 92705 

c~o.... 11t1.,...,.1.,, 
• Display your PC's screen on many monitors simultaneously 
• Perfect for de111os, training and remote monitoring 
• Proven wideband amplifier assures bright and crisp image · GUARANTEED! 
• Automatically' a~ce'ss one PC from two keyboards With ease 
• Quality monitor and keyboard e1<tcnslon cables available to 500 feet 
• Exclusive video switch.es, multiplexers and other unique products 

Circle 244 on Inquiry Card. 

A VitW VtJt6 
W-TEK.Vision Care Filters·· Can Wt!rk l!.liCh! 

Vu-Te has the most complete line of 
anti-glare filters to give you the ultimate 
in glare control and screen contrast 
enhancement. The light management 
properties control both fi lter glass glare 
and monitor glass glare. The result: A 
monitor that's very easy on your eyes. 
• Conductive and Non-Conductive Fiiters 

Concuctive filters block up to 99.99% ELFNLF 
For more info. or dealer near you E·field radiation and are available in: 
CALL 1·800·269-8801 Light, Med. & Dark Tints: 31%, 53% & 62% 

• Circu lar Polarizers & Privacy ScreensVu-Te Vision Care Filters· 
625 Alaska Ave.. Torrance, CA 90503 • Four Frame Styles: Custom and Universal 
FAX 1·310-320·9357 • Affordable Prices 

Circle 270 on Inquiry Card. 

Circle 255 on Inquiry Card (RESELLERS: 256). 

Bar Coding • Communications/Networking 

.& Up to 8 printers can be used 
by any number of PCs. • 

.&. Prints up to 500 feet indool'S. 
4 Works with 100%IBM ; 

Circle 271 on Inquiry Card 
(RESELLERS: 272). 

... 
.. 
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Communications/NetworkingCommunications/Networking 

Voice 
Boardsfrom 
New Voice. 
Now the others 
are obsolete. 
(Scary, isn't it?) 
Computer Telephony Integration 
(CTI) is one of the fastest growing 
markets. Pick the voice board with 
performance that screams. Our sophisti­
cated 2, 4, or 8 port models provide the 
best building blocks for success. Used 
applications such as: 

• Int'l Callback/ Debit Card • Telemarketing 
• Interactive Voice Response • Audiotex 
• Voice Mail / Messaging 
• Automated Attendant 
• Fax Back/ On-Demand 
• Tele-conferencing 
• 800/900 Services 

BYTE MAY 1995 

• Talking Yellow Pages 
• Tl Interface Support 

1893 Preston White Urive 
Suite #120 

Reston, VA 22091 

Tel (703) 648-0585 
Fax (703) 648-9430 

Circle 247 on Inquiry Card. 

Contact !JS 10 find out about our 
latest offerings n DSP tiasea 
multi-line voice cards with developer 
Kits fa~ DOS, Windows, OS/2 and N.T. 

Circle 240 on Inquiry Card 
(RESELLERS: 241). 

CONTROL 

ALL YOUR PC SERVERS 

FROM ONE KEYBOARD, MONITOR AND MOUSE 

with MasterConso/e® 
COMPARE QUAUTY 

AND PRICE PERFORMANCE! 

• Save Space. Cul Costs & Centralize 
Control with 100% Reiiabilily 

• ..Plug and Play" Any Mix of PCs & All 
Video: Supports PS/2 & Serial Mouse 

• Desktop or Rackmounl Models 
for 2. 4. 8, 16 PCs. Expand 10 64 

• Keyboard & 'vlouse Emulators for 
Error Free PC Operation and Autobool 

• AlITOSCAl\m 1 10 Monitor All PCs 

r:!® 
~ CALL TODAY! 

(908) 874·4072 x 71 RCI 

~Us at t t\Vorld lnterop. Rooth 1~098 + FOSE Booth #3031 ~us nt 
ll'<TERNATIONAll: Kurtu: (g2) 24 12-5775 COMDEX Spring, 

France: (93) 1-<>4 67 <>4 67 Netherlnnds: (3 1) I0-'4-123313 Booth #N6567 
Germany: (49) 180-522-8222 Sweden: (46) 020-788850 
Ireland: (353) 1454-0589 Switierlund: (4 1) 22· 7532200 
llnlj': (39) 2-66800548 Tnhrnn: (886) 2-21 ~- 11 17 
Jupan : (8 1) 3-3255- 1517 United Kin~dom : (44) 244-520222; (44) 344-424-333 

INTERNATIONAL RESEUERS INQUIRIES WELCOME - CONTACT RCI (908) 874·4072 

"No other solution 
stacks up." 

Circle 245 on Inquiry Card (RESELLERS: 246). 

Rhetorex 

Voice Processing boards 


make CTI areality. 

If you're asking "what's 

CTI;' you're missing one 
of the hottest new 
technologies going, 

Computer Telephony 
Integration links PC­
based computer appli­
cations to the telephone 
network, providing voice/ 
fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you 're al.ready developing a CTI 
application. Then it 's time to discover Rhetorex."' 

For the best value in CTI technology-from our 2 and 4 
pon DSP-based voice and fax processing boards, to our 
24-pon platform-give Rhetorex a call, And stan making 
CTI a reality today. 

~ 
w 
··-···· 
Rhctorex, Inc., 200 E. Hacienda Ave. , Campbell , CA 95008-6617 

Tel. (408) 370-0881; Fax (408) 370-1 171 


All lrildemarks identi fi ed by lhe TM symbol arc trademarl:s of Rhclorcx. Inc. 

All other trademarks belong 10 their n:spcclive owners. Cl 1993 Rhetorcx. Inc. 


Circle 224 on Inquiry Card. 



Communications/Networking 

LET YOUR COMPUTER DO THE TALKING! 

Integrated I Automated Attendant 
Voice/Fax Mail 

integrates major mlcc/fux applications plus I Unlimited Audiotex 
program control Into one full-featured high I Voice Mailperfonuancc software. PC-AT/ 386/486 based. 
Menu driven. Easy to use. Full suppon for I Talking Yellow pagesRhctorex, New Voice, Dia.logic, Blcom, Plka, 

m and Int~! voice and fax hardware. Suppons I Telemarketing 

up to 32 voice lines and up to 8 fax lines. 


Ilar~war:e+So~twarc Kib $595 I Fax Mail 
2 voice: lines ktt st.art~ at 

Fax-on-Demand lines: 818-368-4566 or I Fax-on-Demand 
• 818-368-8848 I Fax Broadcasting

S1gmaTech Software 
Tel: (818) 368-6132 Fax: (8 t8) 368-7859 I Date/Party lines 
10801 Bismarck Avl' .. Northridgc. CA 91326 t:SA I lnt'l Call Back 
l R~llt>~l l )e: 1Jer;/()F~ l .;. /priva 1 e la llt ·l i;; a n~ WL·lcnnh·) 

Circle 235 on Inquiry Card (RESELLERS: 236). 

+ Voice Mail 
+ Auto -Attendant 
+ Fax- On - Demand 
+Packages from $295 

1·800-685-4884 
!Developer/OME packages availab~) VISA- MC -AMEX - COD 

Don't trade your life for a lost message! 

'~~~,~!,'!<f..~';'i'!.,'f/?~f!/!.~ ~'fsf; =,;:=I 
Volctt: 5 10·522·3800 Fax: 5 10·522·5556 ///.. 

Circle 225 on Inquiry Card. 

Turbocharge your modem 
connections with . .. 

Delivering fast, reliable connections for high-speed modems, 
TurboPort serial 1/0 controllers supply the speed 
you need for remote access. Supports 
Windows, NetWare, OS/2 and more. 

Faster than standard serial ports 
Supports data rates up to 460.BK bps­
4 times faster than V.34 modems. 

Maximizes modem speeds 
Software-configurable. Offers automatic 
software/hardware flow control. Each port 
serviced by a 16C650 UART. For ISDN terminal adapters or 
modems of all types-9600 bps, 14.4K bps, 28.BK bps and above. 

Multiple-strike surge protection 
The only serial board for remote PC users with complete ESD 
protection to every signal. 

For more information, call 1-800-782-7428 
VISA and MasterCard accepted. 

P"P"..a ~~...~Star Gate Technologies. Inc . 
.....a.JWl'UT. 611 11Jffi,, 29300 Aurora Rd. • Solon, OH 44139 USA 

,,.,...,._,..,_ 216-349-1860 ·Fax 216-349-2056 

O 1995 OiQl ln:ematlon&l In:. ...DlQL Al ngru te1Wf\'9d, 
Al brand and iircduct names mentlOned ll'O ~or rO(ll$1ore<:I u~ of neir 11?"..pectMI hclk»r&. 

Communications/Networking • Computer Systems 

Turbocharge your /SON 
connections with . .. 

Now there's a serial 1/0 controller that will keep up wit 
ISDN terminal adapters. TurboPort controllers 
support data rates up to 460.BK bps-more 
than you need for Basic Rate Interfaces. 

Faster than standard serial ports 
TurboPort controllers break the 19.2K bps 
speed constraint of typical ISDN-to-PC con· 
neclions and readily support 64· and 128K bps 
(2B +D) data transm issions. These low-cost controllers 
easily handle data compression that requires even higher baud rates! 

Maximizes ISDN connections 
EIA-232/EIA-423 combination provides unmatched reliability and 
speed in ISDN-to-PC connections. Offering automatic hardware/ 
software flow control, the advanced TurboPort hardware eliminates 
costly re-transmissions and data loss. 

For more information, call 1-800-782-7428 
VISA and MasterCard accepted. 

P"P"..a ~~..a~· Star Gale Technologies. Inc. 
.....a.JWl'UT. 611 11&;. 29300 Aurora Rd.· Solon. OH 44139 USA 

r<c•••«>•alHC. 216-349-1860 ·Fax 216-349-2056 

C 1995 Dig! ln«lmll!lonal Inc. ,Wo1G1 All l'lgNS IH4lNtd. 
Al ttand and proouc1 namci rnemloneO-;ottaclen\alk.s or regis.tet.O ~of thelt ~ haktefs..& 

Circle 234 on Inquiry Card. 
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Circle 233 on Inquiry Card". 



Data Acquisition • Disk & Optical DrivesComputer Systems • Data Acquisition 

Rackmount Solutions 
RACKMOU NT COMPON ENTS ­ QTY 25 PRICING 

Rackmount Chassis t9'x7"x t 7' St 3t 
Rackmount VGA Monitor S53t 
Rackmount Monitor Shell St tJ 
Rackmount Cherry Keyboard Drawer S200 

RACKMOU NT PLATFORMS - Qly I Pncing 
RMS486DX2-66 EISA St593 RMS48 6SX·33 $9 15 
RMS486DX·33 $11 36 R11 $386SX-33 $665 

RACKMOUNT CHASSIS -15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EISA/ISA 486 , 4B6SX. 386, 386SX 
AACKMOUNT MON ITORS - Super VGA & Monochrome 
AACKMOUNT KEYBOARDS ­ High Quality Cherry KB 
AACKMOU NT SWITCH - Vid eo/KB up to 12 CPUs 
AACKMOUNT CABINET -Modular frcm 21' to 96' high 

Exclusive International Distributor Program now Available 

·~'·..~·~·~· ''"'llE".~ .~ ,~.~ .,,.. . 
TECHNOLOC'I' INC. 

2468 Armstrong Stree t, Li verm ore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 

Circle 228 on Inquiry Card. 

Industrial PC Solutions 

Data Acquisition 

Call 800-800-6889 to 
receive a FREE 100­
page Solution Guide for 
your OEM or system 
integration needs. 

AoVANTECH$ 
750 E. Arques Ave. 
Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 

Circle 214 on Inquiry Card. 

250 MSPS AID CARD 

1-800-567-GAGE 

B Y T E MAY 1995 

./ Also available 
12 bit, 60 MSPS AID 

./ Free Scope Software 

./ Drivers In C, BASIC, 
Windows DLL, 
LabVIEW, LabWindows 

8 bit, 40MSPS $595 
CS250 8 bit, 100MSPS $3500 
CS2125 8 bit, 250MSPS S4995 
CS601 2 t2 bit, 60MSPS $6995 

Gage Applied Sciences Inc. 
5465 Vanden Abeele, Montreal, QC, Canada H4S 151 
From outside North America, call + 1-5 14-337-6893 
Fax: (514 ) 337-8<11 , BBS: (5 14) 337-4317 

Circle 216 on Inquiry Card. 

Circle 218 on Inquiry Card. 

The Intelligent Solution For Data Acquisition 

OAP 3200e'w Data Acquisilion Processvr"" 
Analog 1/0 ro 769K samples per second On-boartl •186: SX. SX2. DX2. or DX4 
Digital 1/0 to 1.6M samples per second Rcal-".intc Data Aajuisition-IV'mdows or QS/2 
Up to 512 analog inputs on one DA.I.mt RcaJ.7imc Process Control-\V"indows or OS/2 
Up to 128 digital inputs on one OAP On-board FFT, FIR, PID, 
Up to 66 analos.: outputs on one OAP and more 
Up lo 102·1digital ou1puts on one OAP VBX Cuslorn Control 

Ask for FREE catalog and demo diskelte. 
206-453-2345 I fax 206-453-3 199 
e-mail to info@mstarlabs.com 

MICROSfA R 

LABORATORI ES.; 

2265 116th Avenue NE 
Bellevu e. WA 98004 

Circle 220 on Inquiry Card. 

Circle 239 on Inquiry Card. 



Disk & Optical Drives • Keyboards 	 Keyboards • Multimedia 

Terminate SCSI Problems! 
SCSI VueT" 
Terminator 
: c:::Rcgulnlio·1·
• Status Indicators 
• Gold Contacts 

Bc:nc:fi ts: 

• Improves SCS I Bus 


Pcrfonnancc 

• Less Errors; More Reliable 


Dnta Tr:msrcr 

H. h p ./'.

lg - erJ OrfflllllCe 

Active Diagnostic 
• DOS • MAC • UNIX • 

- • Diagnoses Problems 
• Analyzes Signal Quality 

Fca1u1 c~: 

• Dh1gnostic lndicutors 
• Large Ferrite Fi ltcrs 
• Triple Shielding 
• Double Gold 20u" 

Plated Connectors 
• E,, tra Heavy 26 
Gauge Wire 

Benefits: 
• o Loss Of 

I mportnlll Datn 
• Faste r l'erfom1ancc 
• Test Cubic Integri ty 

SCSI Vuef\I 
Gold Cables 

, 3101 Whip1>le Rd., Union City, CA. 94587 
D•l•G•l•T•A•l Ph: 510-471-6442 Fax 510-471-6267 

Circle 237 on Inquiry Card (RESELLERS: 238) . 

REMOVABLE STORAGE MODULES 
FEATURES & OPTIC S· 
> Supports most 3.5' hard 

drlves 
> IDE, or SCSI in erfaces 
> Hot removabllity 
> Key lock ON/OFF security 
> Fan cooling option 
> Built-in SCSI ID selector 

switch option 
> Ruggedized al1.Jm1nurn or 

low-cost plastic Version 
> Power/Dnve activity

LEDs 
> Pa en protected 

19' rackmount keyboards 
> 1 U or 1.75' space 
> 25 models 
> Full travel end membrane 
> types 

IBM PC 'X:T/AT, PS2 
> compatible 

US and Intl. versions 
> Spring-lock front panel 
> Serial output 16mm, 2 
> button trackball 

Ca ll JNL at 
1-800-283-5123 

Circle 252 on Inquiry Card (RESELLERS: 253). 

CUSTOMIZE YOUR KEYBOARD 

• Custom Key Imprinting • all brands! 
• Custom Colored keys for IBM~ DE~ 

Wyse", Key Tmnic4!; Cherrf', and morel 
• Custom and stock keytop label kits for 

so(rware support & languages. 
• 	Full color keyboard templates made to 

your exact speciflcations. 
• Word Perfect Keyboards. 
• Cyrillic, Arabic, Hebrew, etc. Keyboards 

CUSTOM HOTLINE 800 937-1337 
from the letllkr in Keytop lmuwacicms'" Dept. BYTE. 260 Justin Dr. 

~52o63'4~7S
3

lS0 

C ORP ORATION FAX 520 634-4620 
Circle 217 on Inquiry Card. 

Bright color. Bright price. 

$1,199. 

-

. •. The New BOXLIGHT ColorShow 1200 
Projection Panel. Call now and order 

our brightest true-color LCD 

panel at the special intro­

dutory price of only 

$2,299. It's an 

unbeatable value­

guaranteed. 

• Compact & portable 
• 640 x 480 resolution 
• PC and MAC compatible 
• Free remote and cables 

Your dirnct source for 
al l the bright answers. 
• Widest selection 
• Instant a va ila bility 
• Overnight shipping 
• 30-day guarantee 

•BOXLIGHT"' 
••CORPORATldKJ 

l'ml l'Jiw'd OrN , t~WA ~7D 
~·71M l • ~t.; VISA.Mat.lftCant. 
i\nwrit'ant......,cou.nd~Ordrn 
f....-r...,;.d..l IA•.witan.f ftftf...t~ 
,.,­ .n.. •, I )'~8-k C~ 

Call Today 1-800-762-5757 
Circle 260 on Inquiry Card (RESELLERS: 261). 

CD-R DESKTOP DUPLICATOR 
"ONE TO ONE SR·4 I DOT" greatly helps on your multimedia solution! 

Features: 
• 4X Speed duplication 

• Hatd drive to 2 discs simultaneously 

• Bit to bit comparison 
• lntet'ectJve easy ooeratfon 

• As PC external drive 

• Networ1< up to I 0 units 
•SI.... drl,. type ovol..lllt (SIHIOOS) 

HOEi ASGYO CO. LTD. 

Ifitjj11jtJj rm 
aHOIModtl 
Cl>-ROMModtl 
Cl>-OA. al-I 
Ml*Modt 
aHOIXA-Zr... 1 
a>-PXA-zr.... r 
111Q£0 ro 
Hybrid 
~IFS,. 

~ Stlolon 1• .--­

m 11· 3-366S· :Mll FAX :ll-3·3661-91'7 LM:::ultt=.::S.-=::.....:.14!:.... 

12-IS NIHONllASHH!OllUHAQIO OMHOJ, TOl<"tO 103 .IAA\N ('!lllii!Pjj~ 
DISTRIBUTOR 	 Ii 
MedlaFORM lnc.-NORTII AMERICA­
TEl. : t-61tr•SB· 9200 FAX: l-61CHS8·9550 

LSK 0114 S11tom1 GmbH-GERMANY­

TEl.:A!1· 6071·Z•D77 FAX,.9-607 1 ·Z•D7~ 


Circle 279 on Inquiry Card 
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Programmable Hardware • Security • Tape Drives Tape Drives • UPS • Voice Technology 

LINK YOUR PC TO THIS IIPC"! 

• Download your .EXE file 
• Flash! Program is Installed 
Only Micro/sys delivers embedded PCs th is easy 

to use. CPU, RAM, FLASH, serial ports, 1/0. V40 
through 486. All ready-to-run. On-board 

firmware loads .EXE files into RAM for 
debug, or into flash for your final system. 

No hidden development costs. Save lime 
& money - right out of the box. Starting 

at S235. Qty 1. 

FREE! 284 pg . Catalog ' 
(818) 244-4600 •FAX (818) 244-4246 

MICRO/SYS 
Circle 281 on Inquiry Card. 

Call out AutoFAX 
916.753.0618 from 
your FAX. Request 
catalog 18. 

Circle 227 on Inquiry Card. 

Clrcle 273 on Inquiry Card_ 

II: Tape Solutions [Dia
-~-

... The Tape Experts 
• 9 TRACK 

• 3480 • 3490 • 3490£ 

•LIBRARIES 

Qua/star Corporation 
6709 Independence Avenue 

Canoga Park, CA 91303 

FAX (818) 592-0116 TEL (818) 592-0061 
(800) 460·0660 

Circle 223 on Inquiry Card_ 

• 

- .. 
ACI 
SYSTEMS 

·Tape Transfer and Format Conversion 
• EBCDIC .... ASCII Data Manipulation 
• AS/400, TKSO, and W QIC Drives 

•UNIX Tar and DEC Save Set Options 
• Reseller Inquiries lnviled 

QutcKCoPY ~ Tape Duplica tion 

READ/WRITE 9-TRACK 
3480 • 8MM •DAT on 

YOUR PC NOW! 
(3aU, 1U ... (317) ¥42-2077 ... 

G SHAFFSTALL 1-800-248-34 75 
CORPORATION ~e~s~s(Ha 1973FAX: (317} 842-6294 

Circle 242 on Inquiry Card (RESELLERS: 243)_ 

250W/+24VDC Input 
250W/-48VDC In put DC-lo-DC Converter 
Contact us for +12VDC input model!! 

• ACE-925T: -40VDC to -57 VDC 

• ACE-925C: 18VDC to JO VDC 

• 	Input protection against wrong 

polari ty 


• Operating Temp: O C - 50 C 
Storage Temp: -40 C - +75 C 
Dimens ions: 5 718 X 5 1/2 X J 112 

Western Region: 1-800-983-1177 
Eastern Region: 1-800-886-224 3 

Circle 283 on Inquiry Card (RESELLERS: 284). 

Talk To Me for Windows is on easy-lo ­
use and powerful Voice Processing 

VOICE PROCESSING SOFTWARE 	 Toolkit for MS-Windows. With Talk To 
Me, virtually every MS-Windows user 
is capable of creating simple voice 
applications, using the graphical box­
oriented user-interface. More ex­
perienced users con creole complex 
applications, using the rich program­
ming language in the Programming 
Box. 

CIAL 

Effi~ 
Effie· 
Toofle It 
Dovolopor 

language Support: More information? 
Talk To Me 1peoki your longuoge! Tulle To Me <O~ Make sure you get our l 00%
with drivers for oll popular longuog". Ask for the list. 
Hardware Support: 	 functional Evaluation system. 
Voita: All popular Oiologic hordwure 1: By mail, incl. 400 p. manual (USS 75,-). 
fox: lnlol, Gommofox. 2: Download from TTM BBS (free). 
D~lributor, dealer, VAR and OEM enquiries welcome. 3: Via lnlernel, E-mail and WWW IFree). 

--TTM-- nederland 

Rielveld 10 • 3641 GS Mijdmht The Helherlands Phone 31 -2979-BB365 fax 31 -2979-B1241 
ITM BBS 31 -2979-B8761 E-mail: llm@xs4all.nl • http://www.xs4all.ni/- llm/ 

Circle 265 on Inquiry Card (RESELLERS: 266). 
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Business • Communications/Networking 

Circle 262 on Inquiry Card. 

Talkie™ 
..., INTERNATIONAL CALL BACK fi t.n VOICE-MAIL i 
.. LONG DISTANCE RE'SELLER ..,,.1-C;;."" AUTO-ATTENDANT 
.. PREDICTIVE DIALERS ..J-:i " FAX-ON-DEMAND 
.. DATE-LINES \ CHAT LINES b;:: "' Atl()IOTEX 

CONFE NCING :::) c:> QUTDIALING 

Q 1=­ "TELEMARKETING 
APP-GEN & MORE 

"Very good produc t for VARs " 
ComputerTelephony, Mat 94 

Communications/Networking 

Now PC users on a Unix network can have a 
Windows-sry le, Windows-fa t & easy interface to 
Internet and Unix email. Just use EMBLA! 
• It's Windows "drag & drop " simple 
• Remote users ­ save on your phone bill! Select 

and download only the mail you need. 
• Supports MIME, IMAP & standa rd Windows 

socket APL Ca ll one of rhe resellers Listed below 
to order. For more information, contact ICL 
ProSystems at: marcomms@pro.icl.se • 

http://www.pro.icl.se \ \ 

' 
• '::--i EMBLA™ . . : 

UniDirect 
800-755·8649 

software.net J.P. Brown iln Cino do ) 
800-617-SOFT 416-494-0472 

sales@unidirec1.com http://www.sollware.net davef%jpbrown @uunet.ca 

Circle 274 on Inquiry Card (RESELLERS: 275). 

B'V-Co11necf'NFS 
for DOS & Winclo,vs 

Get aFREE upgl'ade to 
Windows 95 vel'sion; plus WWW 

&Gophel' sel'vers. 
./full E-mail support for MIME 

attachments and the MAPI 
interface. 

./fully support s DHCP client 
and BOOTP client and server 
for easy, cent ra li zed TC P/IP 
administration. 

./ 349 per user! (Sub tantial 
quantity discounts ava il able). 

./Factory Direct! 

./FREE evaluation! Call today! 

1-800-810-7898 
• Prorided user is under Heamc & \fhilC5ide Techni ca l 
'uppo n (-Suppo n Scn·ic ·s") con1m 1 ut the lime of th r 
release. Trademarks are th r property of thei r rbpecli\ i:: ownen. 
Tel: (919)8.1 1-8989. Fax : (9 19)8.1 1-8990. Ql'J'J:i l ~·u n.- ,~ ll'hitc.idcSoft.-are, Inc. (154 H) 

Circle 230 on Inquiry Card. 
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810-7898. 

fl;Ileame 

lWJhitesi~ 

Software·· 

Let's Co1mect !" 

Trademarks are the properly of their tt!pecli\ e oYrners. 

Tel: (919) 831·8989. Fax:(919) 831-8990. Q l994 Beame & Whiteside5oft.-arc, lnr. (05il!) 


Circle 277 on Inquiry Card (RESELLERS: 278). 

BW-lVI11ltiC01111ecf' 

f01' Wi11dO\VS NT 


Turns Windows NT into aNetWare 

server for DOS &Windo,vs clients. 


For FREE 
30-day 

evaluation 
call 

(800) 

Circle 229 on Inquiry Card. 



Data Acquisition • Database 	 Educational • Graphics 

Build Instrumentation Applications 
on Windows PCs 

The LabWindows/CVI Demo Disk is a free eva luation copy 
of LabWindows/CVI with an 88-page guide book. You can 

follow the instructions to build extensive Windows 
applications using GPIB, VXI , Serial, and plug-in DAQ 

instrumentation. The demo guide illustrates code­
generation techniques, GUI development tools, event­
driven programming techniques, instrument drivers, 

debugging and editing tools. 

National Instruments 
6504 Bridge Point Parkway, Austin, TX 78730 


(5 12) 794-0100 

(800) 433-3488 (U.S. and Ca nada) 


Fax (5 12) 794-84 11 


Circle 221 on Inquiry Card. 

Factory Data Collection 

The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such te rm inals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV co mpatible software package are also 
available. System costs start below $300 per station. Options 
include display backl ighting, barcode scanning, counter inputs, 
control output. 

COMPUTERWISE; 
302 N. Winchester• Olathe, KS 66062 

913-829-0600 • 800-255-3739 •FAX 913-829-0810 

Clrcle 215 on Inquiry Card. 

Featuring the best-selling Novell's CNE Study Gulde 
plus the complete So You Wanna Be a CNE?! video series 

• Prepare for the Novell CNE exams. 
• Train all your LAN managers for one low price. 
•Study in the convenience of your home or office. 
•Learn at your own pace. 
•Save hundreds of dollars compared to live instruction! 

Required Courses Covered: DOS I Microcomputer Concepts • NetWare 3.1x 

Administration • NetWare 3.1x Advanced Administration • NetWare 3.1x In· 

stallation & Configuration • Novell's new Networking Technologies • Novell's 

new Service and Support. 

Three months free on-line support from live Instructor via BBS Included. 


United Education Centers
CALL 1-800-877-4889 ext 28 	 50 Soulh Main. Pleasanl Grove, UT 84062 

801-785-7900 ext 28 

Circle 276 on Inquiry Card. 

CGM 

for MS Windows 

The Computer Graphics Metafile Is the ISO/ANSI standard for 
the system independent storage of vector and raster based 
graphical information. Our Windows solutions give you easy 
access to this technology. 

MetaPrint The CGM printer driver for MS Windows. Installs 
and functions as a standard MS Windows printer driver. 
MetaPrint gives you immediate print to CGM capability from 
any application that uses the GDI print function. 

HSlview: The CGM interpreter for MS Windows. Views and 
prints CGM and WMF files and also translates CGM to/from 
WMF. HSlview was developed for 
Microsoft for use with Word, Power­
point, etc. and is available as both 
an enduser application and a 
developer DLL 

Besides CGM EMATEK supports other ISO/ANSI s1andards as 
well. Based on the Graphical Kernel System (GKS) and 
Computer Graphics Interface (CGI) standards our GSS graphic 
tools enable you to develop portable, device independent 
graphic applications. Call for an info pack today.

11fil ~~~t~~~~raBe17 
...,-, D-50823 Cologne, Gennany 

Phone: +49·221-512074
.A. Fax: +49-221-529666rn [M]&;.:lrrn [K{ 

Email: gsscgi@ematok.de 

Circle 248 on Inquiry Card. 
246 BYTE MAY 1995 

mailto:gsscgi@ematok.de


Malhemalical/Stalislical •Programming Languages/Tools 

For High-Quality 
Scientific Publishing, 

use PCTEX 
Typesetting Software. 
Make all your documents and math formulas look their best! 

For a free brochure & demo disk, call 800/808-7906 
Personal Ti:J<, Inc. 12 Madrona Street, Mill Valley, CA 94941 

Fax: 415/388-8865 E-mail: pti@crl.com 
Circle 222 on Inquiry Card. 

Programming Languages/Tools • Windows 

RS232-Tools 
for DOS, Windows, OS/2, NT 

for Borlmzd CIC++, ffiM CIC++, MS CIC++, Visual C++, 
WATCOM CIC++, T11rbo/Borland Pascal (incl. Proteded-Mode) 

SuperCom is the development tool fore 11c:ting serilll communication 
software. The sa me programming interface is i.tsed among different 
languages and operating systems. 
• in1emJpt driven: transmission, recep!Jpn, llne stallls, modlm lllalJ. LID ID 115.200bPs.. • 
Simu.ianeoos COM. 1..COM aa (eXlefidable). • 8250.1-llSSOFl~O e RTS.<CTS,DTIWSR,
XOl'llXOFF and user demed. e ANSI, TIY, VT52 e "5Q!. lCllOllEIM::JIC, VMODEM. 
YMODEMISATCH, ZMOOEM. e User EV1lf11 Routinei lllderllOS WlndlMi. ~Wnlows user 
can even post~ to the applicatlon using ~ • lalollatlrlllepsti!enl llll 
(Y~. NT,05/2) Which can be used IOI slmlAlal1eou5 tnilllllsbfijlpltlllcnS. e Mihnal boatd 
StglOll (AST. ARNET. OiQiBoard PQ'X, HOSTESS. STARGATE). Recbiia ~al CPU lluou!1l 
support of intelligent DigfSoardPCIXe,PCIXlboa!ds (up to 112 poc11• ll!). e Modlin~ 
~support. . ~286 DOS-Extender (t,Q, !'!*UP.~. No resident dlM!IS'. Just 
Ink the LIB. No Roya!Ues. e FREE leclv1k:al suppon. FREE demo e Ful 10U1t8 code (C IJ< Paa 1111S 
QllOi1izadASll). e SuperCOln+t (C++ or Pascal OOP) Included. 

SuperCom f01 DOS only $299" ] t 
SuperCom f01 Windom;. OS/2 or NT each ssgg•• '.(
SuperCom for DOS+Windows only $528.. ii 
SuperCom for OQS+Wlndowst0S12.m only $999" ~ 
{ .. Please specify CIC++ or Pascal package) ~ 
'Under DOS and Windows 3.x 

1-800-268-9898 
(416) 499-0594 

Fax (416) 49().8993 

SoflApproach Corporetlon 
Unit 1803 
2600 Don Mills Rood 
W'.Uowdalc, Ontario 
Canadll M2J 384 

Got

Fuzzy -Numbers? <'8 
Conventional sprcadshccrs can' t 

cope with un ccn ain or fuzzy numbers. 
But now rhcre's F11ziCalc. This 

Windows sprcadshcer uses revol ution­
ary fuzzy marh technology co ach ieve 
breakthrough performance. 

Call now fo r FREE informar ion. 

Circle 254 on Inquiry Card. 

800-472-6183 

FuziCalca 
The Fuzzy Sprcadshccr'" 

Fu1iWare: Inc. 
(615) 588-4 144 

MAY 1995 HVTE 247 

IMSL Nwnerical Libraries IMSL Exponent Graphics 
(available for DOS, Macintosh, & (available for Windows NT) 
Windows NT) 

• Presentation-quality graphs for 
• C and Fortran function from 	 Fortran and C development. 

native language syntax. • Interactive graphics library 
• Hundreds of copy-and-paste with over 30 different plots 

examples for quick-start In 20 and 30. 
benefits. • Built-In GUI to quickly modify 

• More than 1,000 mathematical plots, access your data, 
and statistical functions. prototype results & perform 

"what if" analysis. 
All products also available tor UNIX workstations. 

Request your FREE PC Demo today! 

1-800-364-8880 

Visual-~s~ 

phone (713) 954-6785 fax (713) 781-9260 


e-mail : marketlng@houston.vni .com 
IMSL Mosaic URL: http ://www.vni.com AD9590 


Circle 263 on Inquiry Card. 

Learn C++ & Windows~Based Programming ... 
Simply, Quickly! 

With the OML Leaming 
Series~ you can learn 
CIC++, object 
technology and 
Windows--8ased pro­
gramming quickly and 
conveniently in the 
privacy of your home 
or office. The OML 
Learning Series 
features: 

Visual Series~. 	 O BJECT 
M ANAGEMENTCIC++ Series­
LABORATORY 

OOA/OOD Series'", TEl: 805-373-1111 t 
OLE Series- 800-6789-0ML FAX: 805·373·8116 

Circle 257 on Inquiry Card. 

http:http://www.vni.com
mailto:marketlng@houston.vni.com
mailto:pti@crl.com


WindowsWindows 

Japanese on PC/Mnc 
]aplltH'\f..' \\"illdot..'} A.'ir 
-Creates bilingual. Japanese/English Windows. 
-You can run popular Japanese applications. 

II ('() ,\/ f" r II indmn 

w~ -l!tpu nese word processor for MS-Windows. 
-With OLE2.0 server feature, you can inscn 
Japanese on English applications. 

/ '( - / ronH'r 
-1-l igh end Japanese/English machine translation 
program. -Incredible trnnslation speed. 

,. Windows 
Kit 

1-Swn · 
-Japanese OCR software. 
-You can scan & save Japanese text wi th no typing 

C;i.11 for dcllli ls , .,. 
KUREO TECHNOLOG Y LTD. 
303-3600 <;ilmon: Way, Dumahy. 11 .t:. VS(: ·OtH t:ANAl>A 
Tel : (6(J.1) .iJJ-7715 t-:u : (l>l).l) ·U3-JJ~J 

Clrc e 2500n1nqu ry Cara (RESEIJ:ERS:-251). 

~N
I 

T EC llN ICA L G ltAl' ll lCS • D ATA A NALYS IS • 

D ATA ACQU tSrnON • \ 'V INOOWS 

OR IG IN is yo ur co mf'k !C laboratory data 
manage ment soluti on, providing unrivaled 
fl exib ili ty, publica uon-qualn y technica l 
graphing. and sophisticated data analysis 
capabi li ties in an easy-to-use Windows 
environmem. 

Stt us: in A1lanta at Comdex. Booth #9326. 

For a Free Demo, Call 
1-800-969-7720 

MicrOC:...I So r1w:1:t, Inc., Orn: Roundhow.c Pbu. Nonha. m!Mon. MA 0 1060 
Td. 4 13-'586. 20 13 • F.u:: '41J-)85.Ql16 

Circle 231 on Inquiry Card (RESELLERS: 232) . 

The Ultimate Technical Graphics 
& Analysis Software 

Graph Gallery of 171 chart types for business, statistical and 

technical users. 

Comprehensive library of statistical functions. 

Interactive presentation-quality 20 and 30 graphics. 


• Links large external data files to a 4-dlmensional spreadsheet. 
• Formula Visualizer graphically displays user-defined equations. 

Curve fitting , contouring, FFT's and data smoothing. 
Complete Windows compatibility, including DOE, OLE and True 
Type font support. 

Available for WindowsTM & Windows NT™ 

Call for a free lnfoPak today! 

1-800-729-4723 

Visu~s-
phone (713) 954-6424 fax (713) 781 -9260 

TANFORD e-mail : marketlng@houston.vni.com 
GRAPH ICS Mosaic URL: http://www.vni.com AD9591 

Clrcle 264 on Inquiry Card. 

Something Missing? 
Complete your BYTE collection by ordering Baclc Issues today! 

Spttl2.l lssucs .S. Dcll\'l!ry $3.00 foreign •too1992 1993 1994· 199.5 1990·9 1 -92-.9~·9.f U.S. Dellvery SG.00 Foreign $8.00 Canada & Mexico $6.50 

Wlodo,.s '92 1HndH 'S'9} 

Port2biUtv '92 II Guklt Summt:r 9) 

aCuU.c fa.I I "'J 

. -1All i.uues prior lo 1990 U.S. Delivery $3.00 Foreign S.f.i II \4..:' 
All checks must be in U.S. fund.s and drawn on a U.S. bank. anuary - J 
The above prices include postage in the US. 

February 
Please indicate which issues you would like by checking(~) the 

March boxes. Send requests with payment to: 

I' 
I April.. 

•I 
I May I 

11 /!I 11• ' JuneI I. 11' 
ll, q1, 111 July 


August 


September 


October 
 Ii 

November 


December 

1111 Special 


Issues 

____ ---­ -'I Bccau e t he Ex perJ.!i decide . 

All orders mus t be prepaid. Please allow four weeks dclil'cry. 

·­

Charge: D Am' ri can E.xpr<.·ss 0 V!Sil 

Name 

Address 

~-:City __________~ 

St:ttc _ Zip 
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$295. 

Worthington Data Solutions 
(408) 458-9938 

Cordless RF Wand and Laser 
A cordless RF bar code wand or laser with a 
range of 100 fee l. Plug-N -P lay. No software 
needed. Attaches as 2nd keyboard. For IBM and 
Macintosh o r any se ria l d ev ice. Complete 
Cordless Wand ­ $695. Complete Cordless Laser 
- $1775. Optiona l range extenders $200 per 
100' added. 

Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 

Windows Bar Code Fonts 
Add bar codes to any font based Windows 
program . Fonls designed for dot matrix , 
DeskJet and LaserJet. Print Codabar, 2 ol 5, 
Code 128, UPC/ EAN and Code 39 inside your 
Windows prog ram. TrueType fonts , bitmaps 
and metalile support included. Only $199. 

Worthington Data Solutions 
(408) 458·9938 (800) 345-4220 

'-1:! 

> Use as a PORTABLE. WEDGE. or SERIAL 
> 9V Banery Operation w~h Lithium Baci<up 
> 2x16 Supertwist LCD Display 
> 54 Key Keyboard with Separate Numeric Keys 

RATES (Jan. 1995) 
J.5 6-11 12 

Issues lss:uei lssuss 

1 ad S731 S701 $614 
2"x1 '1'" 2 ads/issue - 584 

3 ads/issue - 556 
1 ad $1,462 S1 .402 S1 ,228 

2" 12'/," 2 ads/issue - 1,169 
3ads/issue 1,111 

THE BUYER'S MART 

A DIRECTORY OF PRODUCTS AND SERVICES 

THE BUYER'S MART is a unique classified section or­ phone and fax number. 2"x2'/," ad has more space for 
ganized by product category to help readers locate sup­ descriptive text (850 characters is the maximum recom­
pliers. Each ad has Inquiry numbers to aid readers re­ mended) . 
questing information from advertisers. DEADLINE: Ad copy is due approximately 2 months 
AD FORMAT: Each ad will be designed and typeset by prior to issue date . For exam~le : November issue 
BYTE. Do NOT send logos or camera-ready artwork. closes on September 8. Send your copy and payment 
Advertisers should furnish typewritten copy. 2"x1 '/,." to: HE BUYER'S MART, BYTE Magazine, 1 Phoenix 
ads can include headline (23 characters maximum), de· Mill Lane, Peterborough, NH 03458. For more infor­
scriptive text (300 characters is the maximum mation call : Ellen Perham at 603-924·2598 or Mark 

••••••••COLOR - Atld S100 • • • • • • • • 
recommended) plus company name, address, tele- Stone at 603-924 -269$. FAXc 603-924-2£83. 

ACCESSORIES 

KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend signals from PC with EXTENDER 


Split signals with COMPANION/PC EXPANDER 

Switch signals among PCs with COMMANDER 


BooslS signals up to 600 feet. Control up to 96 PCs 
with one keyboard, monitor and mouse. 

CYBEX CORPORATION 
4912 Research Or., Hunlsville , AL 35805 

Phone: 205-43().4000 Fax: 205-430-4030 

Inquiry 651 . 

"H;ghiy recommcndod ... •Jony-.­

A long-term environmentalty·snlo, residootcontac'I 
troatmont Slabilant 22 substantially Improves the reliability 

or connectors and contacts !or compu1ers. bk>-medtcal 
electrook:s, telecom, avionics , procoss control. CATV, vidoo, 

audio, nnd automotivo equipment. 

D.W. Electrochemicals Ltd. 
97 Newkirk Road (Nonh) Unit 3, Richmond Hill, 

Ontario L4C 3G4, Canada (905) 508·7500 

Inquiry 652. 

NEW FOR 1995 
COLOR 

IN THE BUYER'S MARTI! 

Attract the attention of your customers 


with the addition of color to your ad. 


Call Ellen Perham 603·924·2598 or 

Mark Stone 603·924·2695 for Details 


Fax 603-924-2683 


Inquiry 653. 

BAR CODE 

Bar Code Readers 
For PC, XT, AT, PS/2, Macintosh 

and Serial Terminals 
* Attaches as 2nd Keyboard, no software changes 

* Reads 2of5, 128, UPCIEAN, Code 39. etc. 

* External or Internal attachment on PC 

* Wand. CCO. Slot Badge. Magstripe or Laser 

* Supports DOS, Novell, UNIX. Mac OS, etc. 

* 100+ Configurable Oplions 

* Supports USA & International Keyboards 

* 2 Year Warranty, 30 Day S Baci< Guarantee 

* Direct From Manufacturer 

* Top Rated by Independent Review 

* Complete with CCD Scanner - $624 

* Complete with Laser Scanner - S784 

* Complete Wand only Reader- $329 

Worthington Data Solutions 
3004 Mission Streel • Sanla Cruz. CA 95000 4-08-<158-9938 

800-345-4220 

BAR CODE 

Portable Reader 
* AA Ballery Operated, 64K or 256K 

* Display messages and oplional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASYI 

* Double duty as Non·portable Reader 

* 4x20 Supertwist LCD Display, 35 Rubber Keys 

* 2 Built-In Inventory Programs or create custom 

* Download tables and Pick Lists 

* Wand, CCD, or Laser Scanner Input 

* Serial Interlace and Keyboard Interlace 

* Reads 2of5, UPCIEAN, t 28, Code 39, etc. 

* 2 yoar Warranty on Reader & Wand 

* 30 Day Money Back Guaranlee 

* 64K Complete with Sleel Wand - $799 

* Small Size and very long battery life 

Worthington Data Solutions 
3004 Mission S1roo1 • Sonia Cruz. CA 95060 

408·458·9938 FAX 408-458·9964 800-345-4220 

Labeling Software 
For DOS and Windows wi th dot-matri x, LaserJet or 
DcskJet. Easy WYSIWYG design. Any formal/size. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG. 
KMart, Sears , MIL-STD. Penn8ys, WaiMart. File Input. 
LabelRIGHT for DOS- $279. LabelRIGHT for Wlndows­

30 Day Money Back Guaranlee 

800-345-4220 

BAR CODE 

Portable Bar Code Reader 

> Real-time Clock Supports Dale & Time Stamps 
> Reads all Popular Bar Codes (16 types) 
> Wand, CCD, Laser, or Serial Input Devices 
> Built-In Program Generator 
> Create Your Own Custom Programs 
> 6 Built-In Inventory Programs 
> Up to 250 Programs Can Reside in Memory 
> Create up to 250 Data Files per Program 
> Up to 250 Look-Up Files In Memory 
> Built-In Calculator 
> Supports HAYES Compatible Modems 
> 64K Memory with Data Compression 
> 30-day SS Back Guarantee -1 Year Warranty 
> Complete Unit with WANO Scanner-$795 

AMERICAN MICROSYSTEMS 
2 t 90 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 

BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 
> Emulates Keyboard: Works With Any Software 

> Data Appears as Keyboard Input 


> Uses Enhanced Decoding Algorithms 

> Accepts Wand, SloVBadge, CCD, Laser, 


Magnetic Stripe Reader, & RS232 Serial Input 

> Reads All Popular Bar Codes (16 types) 


> Reads HIGH, MEDIUM, & LOW density codes 

> Auto-Discriminates Belween Bar Code Types 


> Easily Programmed with a Bar Code Menu 

> Over 140 User Configurable Options 

> Daisy Chain Up to 96 Readers 


> Supports NOVELL Nelworks 

> Supports US & INTERNATIONAL Keyboards 

>- Direct From Manufacturer 

> 30-day $$Back Guaranlee, 1 Year Warranty 

> Complete Unit with LASER Scanner - $1095 


> Complete Unit with WANO Scanner- S299 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571 -9015 FAX (817) 685-li232 

Inquiry 654. 
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BAR CODE PRINTERS 
Only S1 ,495! 

Reseller P ricing Available 
Impeccable Print Quality, Rugged Performance! 

THARO SYSTEMS, INC. 
P.O. Box 798, Brunswick, OH 44212-0798 
216·273-4408 Fax: 216-225-0099 
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Bar Code Printing Software 
LabelWorks for Windows 

> Prints all Popular Bar Code Types (19 Types) 

> Desktop Publishing Features: WYSIWYG. 
Scalable Fonts. Rulers. Guides. Lines. Shapes. 
Page Zooms (25%-400%), Templates 

> Rotates Text, Bar Codes, and Graphics 

> Supports Windows Compatible Fonts 

> Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

> Rich Text Support: Mix Styles, Types, & Sizes 

> Automatically Prints Serial Numbers 

> Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 

> Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 

> 30-day Money-Back Guarantee, $295 

• .. CALL FOR FREE DEMO SOFTWARE••• 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(SOD) 648-4452 (817) 571 -9015 FAX (817) 685-6232 

'I 

BARCODE & MAG. STRIPE SYSTEMS 
• Keyboard Wedge with HP 

Stainless Steel Wand/Mag. Stripe Reader $249 
• Keyboard Wedge with SYMBOL LS2000 

or SP400 Laser & Mag. Stripe Reader S849 
• Keyboard Wedge with PSC OulckScan 

Laser/Mag. Stripe Reader S699 
• Software Wedge Decodernilh HP Stainless Steel 

Ward or lase< Seamer (oos &WH- RS-232 or paralel) 5189 + 
• All Wedge Packages include a Wand or Laser Holder 
• Mag.Stripe EncoderiReadef (3 Trks) 

w/SoftwLUO 51099 
• Printing Software (OOS. WN, l.NX... ) S149 + 
• Portable Data Terminals (12l1K­ 4.2t.fl) $599 + 
• Complete POS System: 486 4™lz, S1999 

4MB RM4, monilor, PCS Software. SP2 12 Receipt Printer, 
M-S Cash Drawer, pole disp!ay, HP stainless steel wand 
and magnotlc stripe reader wtih decoder 

• Application Software: lnven, Asse' Tools. TllllO & Attend_ 
• Radio Frequency Terminals (spread soecutmlnarr~• band) 
• Bar Code Printing Software (DOS) included with 

each purchase 
• Made in the USA • 30 Day $$ Back • Spanish 

Dept. Avai l. • Direct lrom Mlg. 

BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Severn Way. Riverside, CA 92503 (909) 270-0016 lnt'I 

(800)653·4252 US• (800)219-5178 CAN · FAX (909)270-0920 

Inquiry 655. 

Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and 
simulation software , starting at $149 each. 
Complete PCB package with sc hematics, 
autorouter, and layout tor 2-layer circuit boards, 
$399. Enhanced version wi th autoplacement . 
more symbol libraries, and up to 16 layers, 5649. 
CAM tile outputs. 

Mental Automation, Inc. 
5415 136th Place, SE·Bollcvue WA 98006 

{206) 641 -2141 FAX {206) 649-0767 BBS (206) 641 ·2846 

Inquiry 656. 

CAD/CAM 

CONTOURING MOTION CONTROL 
F~~d~x!~~i,~1;!~~RT! $249 

NEW VERSION 3 VISMAC 
• Con lrols up to six step mo1ors simultaneously. 
• Linear and Circular ln:erpolaUon. 
• New lealures to accommodate m3chine conl rol. 
• Easy·IO·use DOS device driver. Super Manual. 
• CAD·CAM fn terface ava!lable. 

Corporation, 1422 Arnold Ave.
Ability Systems Roslyn. PA 19001 121s1 ssH338 

FAX: (215) 657-7815 

Inquiry 657. 
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We Buy, Sell & Trade 


CD·ROMS & MEMORY CHIPS 

Resellers Wanted 


Call or write for a free product update 


Consolidated CDROM, Inc. 
515 67th Ave Philadelphia PA 19126 USA 
+1-215-276-3657I+1-215-276-3854 fax 

1-800·8-CDROMS 

Inquiry 658. 

INTERNET on CDROM! 
UNUX Developers Resoorce J CD Set . . . . ..S25 
Slackware & more! Complete materials to install & runt 
CICA Windows J CD Set. . .. . .. . ....$25 
Thousands ol plug & play windows programs! 250t games! 
INTERNET Tools CD-ROM . . . . . . . . . . . . . ...$30 
Networking tools & utilities tor DOS & UNIX 
BSDisc (NetBSD & FreeBSD) . . . . . . . .. . . $35 
Ready to use lormats with install scripts 
USENET 2 CD Set .. . . ....... . . .. . . ...S25 
comp.sources & all. sources +many FAQ's from other groups 
SOURCE CODE CD-ROM . . ................ . . ...S30 

4.4 BSO-Lile. XllR6, MACH, Andrew Windowing 
PEAL & TCUTK CD-ROM .. .. ....................SJ5 
utility lang +command lang & toolkit for X-Windows 
STANDARDS 2CD Set. . .. . ....SJO 
RFC's, IEN's. CCITT/ITU Bluebook. Windows Sockets 
MS-DOS 2CD Sal (SimTel Archive) .......S25 
10,000+ OOS programs, utilities. BBS software & docs 

MC, VISA & AMEX 1-800-800-6613 
lei:+1-602-526-9565 

InfoMagic tax +1-602-526-9573 
P.O. BQx 30370. F~g~alf, IJ. 86003-0370 info@infomagic.com 

Inquiry 659. 
.• I· 

CD ROM TOWERS & 

JUKEBOX SERVERS FOR 


ALL OPERATING SYSTEMS! 

No Device Drivers/ MSCOEX needed, 

Complete Kit Networks CD Roms, 
unlimited user license. DISCPORT. 

11JES, NONE BEnER AT ANY PRICE" 
Call NOW: 1 (800) 482-1866 305-271-0076 

Inquiry 660. 

EVERY CO ROM YOU 'LL EVER NEED 

TO CREATE EXCITING MULTIMEDIA 


MULTIMEDIA MEGA BUNDLE 
5 DISCS AT AN AMAZING PRICEI!! 


GRAPHICS. AUDIO, MULTIMEDIA, MEGA I & II 

$49,ll& $39.95 If you mention BYTEl 


KNOWLEDGE MEDIA INC. 

435 NUNNELEY RD., PARADISE, CA 95969 


(800) 78 CD ROM, (916) 872-7487, (916) 872-3826 FAX 


Inquiry 661 . 

COMMUNICATIONS 

Frame Relay, X.25, BSC, HDLC, SDLC 
Use our rock soliO, compllan1, lnoxpens!ve and robust 
synchronous products tor your PC project. On board prolocol 
support reduces PC overhead. 

• Support tor MS-DOS, Window,;, Unix. OS/2. Neh'lare and others. 
• CCITT and ISO compliant X.25, HOLC. 
• Frame Relay blanket certified tor any application. 
• Test and datascope programs for easy debugging. 

Sangoma Technologies Inc_ 
Tel 1-800-388-2475 905-474-1990 
Fax 905-474-9223 

11 
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New and Updated CDROM Titles 

Cica MS Windows COAOM, Thsnds of Windows prgrms .. $29.95 

Glga Games CDROM. Games lor DOSNllndows................$39.95 

Space and Astronomy. Thsnds NASA images/data... .. ....$39.95 

CUser Group Ubrary. C source code Dec 93.................$49.95 

Simtel MSOOS COROM. DOS Shareware/Freeware ..........S29.95 

ORZ Ham Radio CDROM, FCC Callsign Db & Sh~var. .. ...S29.95 

Hobbes OS/2 CD ROM. OS/2 Shareware/Freeware ..... .. ....$29.95 

Source Code COROM. 650 Mb source, OOS/Unlx .. .. ........$39.95 

Gutrnberg Prolect. Llleralure anddocs ...........$39.95 

Linux Operating Sys. 386/486 OS, Xl 1, lu ll src .. ............... $49.95 

FreeBSO Operating Sys, Ver t.O, kml src. X/GNU ..............$39.95 

Ubrls Britannia, MSOOS Tech1Sci/Englneer. ................. ....S69.95 

Xt1R5/Gnu CDROM. full src. SPARC binaries ..................$39.95 

Nebula for NeXTSTEP. Prgms for Intel NeXTSTEP .............S59.95 

Ada Programming CDROM. Compilers, source. docs .........$39.95 

Amine! COROM. Amiga Shareware/Freeware ................. ...S29.95 

COROM Caddies. Liletime Guarantee ..... .......... $4.95 


Top quality CDROMs. 100%sallslled or lull relund . 

WALNUT CREEK CDROM 
4041 Pike Lane. Ste 0-212. Concord, CA 94520 

1-800-786-9907 Visa/MCAMEx, Fax: 1-510-674-0821 

Inquiry 662. 

COMPUTER BOOKS 

COMPUTER BOOKS ONLINE 
Easy online ordering at our lntorncl, CompuServe, & 
NIFTYServe stores. 15% off most books from 140 
publi she rs for comp uler pro losslonals. GO CBK, 
www.compubooks.com/books.hlml, or ftp info.Ix! l rom 
llp.compubooks. com. Worldwide shipping. E-mail to 
info@compubooks.com for Information. 

CompuBooks 
RR1 Box 27t D 512-32 1-9652 
Cedar Creek TX 78612 USA Fax 512-321-4525 

Order line 800-880-6818 

COMPUTER INSURANCE 

INSURES YOUR COMPUTER 
SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as 549 a year covers accidents, 
thett, power surges and more. One call does it all. 

1-800-800-1492 
SAFEWARE, The Insurance Agency Inc. 

PO Box 02211, 2929 N. High St., Columbus, OH 43202 

Now available In Ontarlol!I 

Inquiry 663. 

COMPUTER TELEPHONY 

Write your own Voice Mail software 
Create advanced, multi-line voice/lax mail systems wllh 
vosn'I, the Editors' Choice. Complole language lor 
computer/lelephono Integration. VOS supports databases, 
LANs, voice recognilion, texHo·spocch, conferencing , 
switching and more. 
Call for free booklet Get into Interactive Voice. 

Parity Software 
US: 415-989-033D fax: 415 -989-0441 

Europe: +45-3940.8803 fax: +45-3940-7803 


CREDIT CARD PROCESSING 

Take Charge! 
PC-Credit makes it easy to add credit card , debit 
card and check guarantee services to your DOS or 
Windows app l ica tions . Our products include 
Lib raries , DLLs, TS Rs and easy to inter face 
programs that will provide the solutions to your most 
demanding single or multi-user applications. 

Go Software, Inc_ 

J 1 Sherborne Ad.. Savannah, GA 31419 


(800)-725-9264 

(912) 925-4048 Fax (912) 927-0214 


Inquiry 664. 
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We Can Save It! 
All Platforms - All Storage Devices 

Proprietary techniques so advanced we 
rescue data others s imply abandon. 

DRIVESAVERS 
Restoring data since 1985 
1-800-440-1904 

415-883-4232 

Inquiry 665. 

• Professional service recommended by major hard 
drive manufacturers • Expertise In virtually every 

operating system & media storage device • 24·hoor 
suppon with weekend. priority. & oo·site service 

available • For fast, successful resuhs, call : 

MN:1·800·872·2599 • CA: 1-800-752-7557 
Europe: +44 (0)181 974 5522 •Japan: (0429) 32·6365 

C-Otp. HOlldquanors: 6321 Bury Olivo. Edon Proltio. MN 55340 

Inquiry 666. 

Don 't take chances withThe Doto your important datal Lei 
Recovery our team of specialists 

quickly evaluafc and re ­
Company•• cover your data from most 

storage systems and oper­
Total Recall™ ating platforms. We tiave 

soon43-0594 the experience you need to 
719/380·1616 INTL get ~ck up and running. at 
719/380-7022 FAX a price you can alfora to 

2462 Waynoka Road pay . Relerences an d re­
Colorado S 1in s, CO 80915 lerral programs avai lable. 

Inquiry 667. 

DAT A/DISK CONVERSION 
~~~-T-H_E______C_#1 CHOl_E~~~ 

in d isk & tape conversion 

~~~ fi~~. ~~~~"o9m':a~~~8i1~0;:e~~~d~:~~g~d-~1~ri.' 
Free test • Satisfaction guaranteed 

Graphics Unlimited Inc. 
3000 Second SI. Nor1h. Minneapolis. MN 55411 
(612) 588·7571 FAX: (612) 588-8783 

~~~~~~1-_~__-151_·800·745___1 ~~~~~c=. ...ii::: 
Inqui ry 668. 

CONVERSION SERVICES 
Convert any 9-track magnetic tape to or from 
over 5000 formats including 3!0", 5:1.'', 8" disk 
formats & word processors. Disk-to-disk con­
versions also available. Introducing CO-ROM 
conversions. Call for more info. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Ad.• Dept. tB. Buffalo Grove, IL 60089 
(800) Convert (708) 459-6010 

Disk & Tape Conversion Services 
Or do It yourself wi1h The Filo Analyst! It ovorcoMes all me 
tronslallon ond transfer problems. Analyzes unknown files! 
Mnko s old Illes Into perloclly structured Import or 
cllonVsorvor filosl Search, remove & replace da1atcodos. 
Convert botwcon any form at, any dalabaso, any report 
gonem1or. ASCII . dellmlted, EBCDIC, splil. scan, verify. & 
more. Commercial and Protosalonal oditk>ns used daily all 
over tho wotidl 
THE ALE ANALYST 
·1~1.1"xru:eftle Ar..1J)2e' 
&n~· 

Inquiry 669. 
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DAT A/DISK CONVERSION 

WE WROTE THE BOOK! 
Deal direct with the company who developed 
th e sy ste ms that most others use ... 
S H A F F S T A L L I Tape/Diske tt e 
Transfer/Conversion/ Dup lication . PC/ Mini/ 
Mainframe/Workstation Tape Transfer. WP to 
WP Document Conversion Services. 

1 ·800·357·6250 317-842-2077 
Shaffstall Corporation (Fax) 317-£142·8294 

Inquiry 670. ,. . 
EDUCATION 

S.S. & M.S. In COMPUTER SCIENCE 
Tho American lnsli1ute For Computer Sciences oflors nn In· 
dopth homo study progrnm to earn your Bachelor of Sclonco 
ot homo. B.S. subjects covered are : MS/DOS, BASIC, 
PASCAL C, C+--+ , Oala Ale Processing. Oat.II Structums & 
Opernllng Systems. M.S. program includes subjects In 
Soltworo Engineering and Artificial Intelligence. Ada and 
Using Windows courses also avnilab5e. Acaocitod Membor : 
World Assoc:kltion of Unrtorsities and Coneges. 

AMERICAN INST. for COMPUTER SCIENCES 
2101 ·BY Magnolia Ave. , Suite 200, Blnnlngham, AL 35205 

1·800·767·2427 1·205·323·6191 

II 


OVER 150 LANGUAGES 
Trnnslation, I.anguage Learning 


Tutorials, Fon1S, Dictionaries and 

l.'lllguage Systems for DOS, Mac and Windows. 


Japanese, Chinese, Spanish speaking s1alf. 

C.111 us first for best prices and e.-.:pcrt support. 


Character Language Resources 

2 I 30 S>w1cllc Blvd. 304.~ . I.Os Angeles. CA 90025 

800.569-2099 fA){ 310.996-2303 

Inquiry 674. 

HARDWARE 

Pre-Owned Electronics, Incr111 

THE Independent Provider, serving the Dealer, 

Professional, Corporate, Government, and 


Educational Buyer since 1985. 


APPLE 11• & MACINTOSH• 

SYSTEMS• PARTS• EXCHANGE REPAIRS 


Cilll for a Catalog...800-274-5343 
INT'L: 617-275-4600 • FAX: 617-275·4848 
205 BURLINGTON ROAD • BEDFORD, MA 01730 

Inquiry 675. 

t!lf~ I!.~~!! ;:_ 
t ··-···-~ ~~~~~~~~~~~~~~~~~1 ~=-==~~~~~~~~~~~~~~::::-~;·-u::~·

ACCREDITED B.S.C.S. DEGREE -- HEWLETI·PACKARD 
Buy - Sell - Trade ~1er Science degree program lndudcs C. CH , Assombty 

LaserJet ColorProLanguage. Visual Basic. Database Design, Basic, Pascal , 
Netwotks, Fortran, Ada, Arttfcia! lntctligeneo. Software OOsJgn. 
many more. Sottwaro provided at no eJCtra charge. Also degree 
programs in Electronics & Computer Enginecrlng Technology. 
Accfodrtoel member. Distance Educahon and Traming C.ourlCJI. 
v.tik:h ,. recognized by 1he U.S. Dcpru1m0nt of Educollon. 

Free Catalog: 1-800-955-2527 
Grantham College of Engineering 


Gron1ham College Road. SlldoU, LA 70469-5700 


Inquiry 671 . 

FLOPPY DISKETIE 
3 .5 .. FLOPPY DISK 

RELIABLE & DURABLE 
: ~~ aJi::S r:"~~3foc;.!r {1:,~ri~~~0E~~J:·w11n ouarantetd 

1•~~~::JI, L~~ licts: 2HD. 200. video tape. CD jewelry box. 
• Our own ~rand MEGA, OEM or bulk pack are also avaltable . 
• Oupllcators & WhoJesalers are welcome. 


YHC Cassette Ind. Lid. INMARK IND. LTD. 

7~:~~~uryh~g~~re 1A ~·~';;~~~ ~ui1:~1 .Bldg1 1 

MIV 3Kt~nada Chai W~n. Hong Kong 
Tel: \416\ 321-1179 Tel: \8522\ 5582203 
Fax: 416 321 -8451 Fax: 8522 8973700 

Inqu iry 672 . __ , 

FLOW CHARTS 

COBOL STRUCTURE CHARTS 
The new PowerStructure lor Windows generates 
incredlblo structure charts DIRECTL V from your 
COBOL source ­ STRUCTURED or NOT! Forget 
manual flowchart ing. PowerStruclure will diagram 
your spaghetti code , do it in seconds, and l ree 
programmers for more important work. 
Now just 5149. 

CyberMetrics 
5541 S. Marine Drive., Tempe, AZ. 85283 

(602) 838-3310 

Inquiry 673. 

WINDOWS FLOWCHARTER $129 
RFF!ow 3.0 is a prolessional drawing tool for 
flowcharts & org. charts. Requires Microsolt Win· 
dews; 500 shapes auto adiust 1n size: diagonal lines 

~~~~~~fi~k ~~0a 1~~a~~u i~(j,~~d ~~rgud~~£~~1Lrt~ 
lmporVexport bilmaps and metaPiies: Call tor tree 
trial disk. 

RFF ELECTRONICS 
1053 Banyan Coun. Loveland. CO 80538 

Phone: (970) 663-5767 FAX: (970) 669-4889 

DeskJet DraltPro 
RuggedWriler DraltMaster 
Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also available. 

Ted Dasher & Associates 


41 17 Socond Ave.• S . Birmingham, Al 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 

(800) 638-4833 E-mail: satos @dosher.com 

Inquiry 676. 
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LANS 
,....:::=:..::_~~~~~~~~~~...::..:=-~-. 

Little Big LAN 
The most flexible network 

Peer lo Peer LAN lo 250 nodes 
• $75 lolal software cost, not per node! 
• Link via serial , parallel. or Modems 
• Also via Ethernet or Arcnel, or mix! 
• 	 Typically only 40k of RAM 


Information Modes 

817-387--3339 / P .O. OraworF, Denton TX 76202 

Fax 8 t7-382-7407 Orders 800-628-7992 

Inquiry 677. 

LASER CHECKS 

LASER CHECKS 
PERSONALIZED WITH YOUR NAME AND LOGO 


IN SAFETY BACKGROUND 

CALL (714) 773-581 1 OR TOLL FREE 

1·80D-252·6427 Fax 1-800-439-0158 


FOR SAMPLE (ETC.) 
:MAGNETIC ENCODING: 
MICR-COMP, Inc. 

689 S. State Colege Blvd.. Suite A 
Fullenon. CA 92631 

Inquiry 678. 

PROGRAMMERS TOOLS 

DON 'T DEVELOP NETWORK APPLICATIONS 
wl lhout NPPC , a powerl ul library subroutine 
package with rhe simplest API available anywhere! 
Window and DOS, IPX or NetBIOS. Use with any 
language supporting C subroutine calls: C, C++, 
V isual Basic , FoxPro. etc. 30 day S back 

~";P~nt~r0wfn~~:~~ ~dse: g,eg~~l~~~rc0eus~~s. 
SYNERGY SOLUTIONS, INC. 


2 150 South Country Club • Suito 1, Mesa. AZ 8521 O 

(602) 545.9797 FAX (602) 545-9827 BBS (602) 545-0232 


Inquiry 679., 
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THE BUYER'S MART 

PROGRAMMING TOOLS 

dBASE file access from C++, Basic 
CodeBase gives complete database manage­
men t wi th mult i-user dBA SE, FoxPro or 
Clipper file compatibili ty from C, C++, Basic 
or Pascal. Get visual design software and 
roya lty free cl ie nt -serve r. Unconditional 
money back guarantee! 

Call Sequiter Software Inc. for details! 
403-437-2410 FAX 403-436· 2999 

Inquiry 680. 

PUBLICATIONS 

SCSI MYSTERIES UNVEILED 
Whether a neophyte or an expert. find what you 
need in the "SCSI Bench Reference" . "SCSI 
Tutor". and "SCSI Encyclopedia". 

ENDL Publications 
408-867-6642 Fax: 408-867-2115 


Receive immediate Information via FaxAccess. 

Dial 408-74 1·1600 from the handset, 


order #5 and follow instructions on voice menu. 


Inquiry 681. 

SECURITY 

Leaders In Software Security 
EVERLOCK and EVERKEY II copy protection. 
Features Include - Encryption, Serialization. 
Remotely rese l table access flags, date limits, 

execution counts and network user limits~ 
and much morel Free demo available. 

Call today and ask about our low cost Trial Kits! 

Az·Tech Software, Inc . 
201 East Franklin St. , Richmond. MO 64085-1883 

(800) 227-0644 (816) 776-2700 FAX (816) 776-8398 

Inquiry 682. 
II 
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THE ULTIMATE SOFTWARE SECURITY 
e STOPCOPY family · UNCOPIABLE copy pr>locllon 
• STOPVt EW soltwnro encryption 
• NETLIMIT nolwor1< llconso motoring 
• DOS, Wlndows, Mnclntosh, OS/2. support 
•	 No source code chang<1s required • for ANY of our prod· 

ucts in ANY environment 
• Our products deslroy ALL ol our compelition 
• Call for FREE 	domo disk, or to discuss our produc!s' 

MANY opllons 

BBi Computer Systems, Inc. 
14 105 Hentago Lano. Sitvcr Spring. MO 20906 

800/IAY-ABBI • 800ltl79-2224 • 3011871 -1094 • FAl:Jl 1/460·7St5 

Inquiry 683. ·1;.
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CRYPKlY SOfTWARE LICENSING SYSTEM 
"Hardware key prolecllon without the hardware key" 

CrypKey Is a software protection toot, ottering 
•complete security lrom any disk copy program 
•complete compatibility wtlh any MS-DOS 


or MS WINDOWS based machine 

• complete invisibility- no disk key. no hardware key.

less suppon calls 


• instant disaster recovery 
• pro1eci pro0rams distributed on CO-ROM. ee;.or lnlemetl 

CrypKey is asates toot, allowing you to sell your program 
• by increments - enablo the options the customer 


purchased 

• by number ot runs· e.g .. sell too calculations lor St00.00 
• by time period - e.g .. lease or demo your program 


tor 60 days 


CrypKey uses anumenc key tllal can be transmined by phone. 
fax. or email. Sell your customers more options. more copies. 
more time or more runs Instantly. just by making a telephone 
call. (great tor overseas customers or distributors) CrypKey Is 
produced by Kenonlc Conlrols Ltd. ·engineering and sollware 
since 1972. 

Kenonlc Controls limited 
7175-121bSITBBI South Easl 

Cdtgary. AlbMa, Canada T2H256 
(403)258-6200 • taz: {403)258-li201 

Inquiry 684. 
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SECURITY 

Cop's Copylock II 
Professional software proteciion with 


TRUE Machine Install. Option Board safe. 

DOS, OS2, Networks, Windows, Trace 3000. 


DiatCOPS Access Control for mass 

distribution via CD-ROM or lnlemet. 


Known and used world-wide since 1984 . 


LINK Data Security 
lnl'I : + 45 3123-2350 Fax: + 45 3123-8448 

,, 'l II 
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KEY-LOK'" SECURITY 
Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memory. Econom· 
leaf. Transparent to PARALLEU SERIAL port , 
Counters/Real· Time-Clock. Multi-product/ 
fea ture lice nsi ng . DOS/N T/ UNIX/OS2 . 
Access control systems and disk drive locks. 
MICROCOMPUTER APPLICATIONS 


3167 E. Olero Circle. Littleton. CO 60122 

1-800·4KEYLOK (303) 770·1917 FAX: (303) 770·1863 


Inquiry 685. 
• 11 

SERIAL ANALYZER 

COM-Watch PROFESSIONAL 
Use your PC (even your notebook) to trouble· 
shoot RS-232, RS-422 or RS-485 communications 
at a fraction of the cost of purchasing specialized I. 
equipment. This menu driven software lets you 
monitor bi·direciional communications at speeds 
to 115.200 baud. Package includes RS-232 cable 
adapter. 
CEA• P.O. Box 48 •Amherst , NH 03031 

Tet. (603) 673·8110 •Fax (603) 673-7892 

Inquiry 686. 

SOFTWARE PACKAGING 

FREE SOFTWARE 

PACKAGING CATALOG 


Evorythlng you will nood to Pnckaoo. Oislrlbuto, n.nd Ship Your 
Soltwaro!I From manuals ond blndors 10 mallorS nnd 1hlpp(:Ua 

LABELS LABELS LABELS 

For your diskcncs, plain or custom prinlod 

dot matrix or laser prin1or . .. free samples 


•••FREE CATALOG-•• 
Hice & Associates 

6586 Monticello Dr.• West Chester. OH 45069 
Phone/Fax: 513-779-7977 

Inquiry 687. 

SOFTWARE/BUSINESS 

Teach your computer to think ! :. 
without programming. Use Brainmaker neural networks for: 

Financial Forecasting. Marketing Predictions. Paflorn r, I' ·r IRecognition. Assessments. Medlr;;iV Chemlc,1/ Rosearct1. 
Inventory Forecasting. and more! Reads most dol.1bnses & Ij!."

spreadsheets. Unconditional JD-day money back guarantee. 

ODS/Windows/Mac versions starting at $195. 


Catt tar FREE brochure. Cal ifornia Scientific Software 

916/478·9040 Fax 916/478-9041 

800/284-8112 
Inquiry 688. 

,, 
II 

DATA ENTRY SOFTWARE 
Full featured, heads-down data entry 


with two-pass veritication, edit language. 

operator stats, much more! Designed for 

the PS/2", PC, XT, AT or compatibles. 


PCs from $395 LAN versionavailablo 

FREE 30 day trial 

Computer Keyes Tel: 206/77616443 
21929 Makah Rd.. Fax: 206/776-72 I 0 
Woodway. WA 98020 USA: 800056-0203 

SOFTWARE/ENGINEERING 

,,, 

i' 

Circuit Simulation 
New LOW COST SPICE Tools 

latrQQ!!!:lag l!;;AE!MLi!!! 

Affordable SPICE 
Experience Analog and Mixed signal simulation 

like you 've never seen before 

"Justlikebeing at the Bench." 
Includes: 

• New lsSpice4; Real Time fnleractlve Display 
• UNLIMITED Circull SizeI 
• fnle graled Schematic Edllor 
• Model libraries , more th an 5000 Parts 
• Windows , Windows NT 

Full SPICE programs starting at $95. Complete 
systems with schemalic enlry, lsSPICE4, models, 

and waveform graphics only $595. 

Calf or Fax for your Free Demo kit 

P.O. Box 710, San Pedro, Ca 90733-0710 

I 

'I 

,·I 

I 
l. 

I I 

Tel (310) 833-0710 
FAX (310) 833-9658 in tusoft ... 

Inquiry 689. 

11 

111 

-II' -·:oJ'. Ii: '1riiil~~!ll: ~, 
SuperFILTER 


Active + Passive + Dig ital + Switched Cap 

• LP . HP, BP, All pass and Notch • tSO• Topologies 
• All conwntional types • Cascade up 10 5 different 1ypes 
• Componenl & Non· ldoal OpAmp paramo1ers specified 
• Frequency or TltOO Domain plots of Group Delay Time Gain, 
Phase • Best r.1 o f unknown wrtilter rocognizor" • Monte 
Carte/Sensitivity analySis • $745 • Free Demo 

Tatum Labs, Inc. 
1287 N. Siio Aldgo, Ann Arbor, Ml 48108 


31 3·663-8810 FAX 313-663-3640 


Inquiry 690. 

SOFTWARE/GRAPHICS 

New Version! 

AccuSoft Image Formal Library 5.0 

Programmers: Add support for 36 raster 

file formats instantly! 
TIFF, JPEG, PCX. TARGA. 018. DCX. GIF. BMP. 


WMF. PICT. WPG. EPS. Group 3, Group 4 

New Formats: Photo CD, PhotoShop. ASCI I. 


KoFax. RLE, LaserDala. CALS, ATT. CLP. XWD, 

IMG. IFF. SUN. XBM. ICO. IOCA. CX2. XPM. 


CUT. Brooktrout. MAC. MSP. 


Guaranteed to read all 1aster images In existence 

In /he /isled formals! 


* Import. export. scanning. conversion. compression* Printing. display, imaoe processing* Supports all languages* Fax formals and multi-page Images* Rotate, zoom, scale, color rcducllon* Thumbnai ls, sharpen, special-effects * Windows, NT, WinPro Gold 32. VBX, VBX32* Watcom, OS/2, MAC, UNIX, Clipper, FoxPro 

AccuSoft Corp. Call 800-525-3577 
1"M! Weslbo"augh8us""'5SP311< l'lesl!lorougll.MA 0158t USA 

TEL (508) 898-2770 FAX (508) 898-9662 

Inquiry 691 . 

Autodesk's DWG OEM 
• 	Programmers" Toolkit 10 ReadNlrile AutoCAO OWG 

& OXFFiles. 
• 	 Object orienled, modular, dalabase·like accoss to 

CAO data. 
• 	 View, Print, Plot and Plck Modules. 
• 	Available tor C/C++ for DOS, X-OOS, Windows, Sun, 

and otner Unix systems. 

Autodesk OEM Sales 
1301 Marina Village Parkway. Alameda, CA 94501 

Phone: (510) 337-7203 Fax: (510) 523-2eeo 

Inquiry 692. 
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SOFTWARE/GRAPHICS 

DbCAD dev 1.3 Dlls 
Create, select, edit, Import (DXF, DWG ), all lhe 
AutoCAD 20 vector entities , In a graphics database 
(DBF). Display raster Images (RLC, RLE, BMW on 
wh ich you can overlay vector drawings (DWG, MF, 
graphic DBFJ . Manage a ~raphic window (pan , 
zoom. overview. pick) . Pr nt by using Windows 
driver and fonts. 

Channel inc. U.S.A. 
+617-863-0068 

Inquiry 693. 

CAD Developers Kit 
TG-CAD Professions/ 5.5, a 'C' Win/DOS SOK. 
Read/WriteNiew PCX/GIF hies & DXF to R12. Create 
fonts & text. Ray Tracing & Shading. Hundreds of 20 & 
30 routines. Comes as DOS Lib.. Win Lib. & Win DLL. 
Source available . Free Technical Wh ite Poper 
available. Call or write today. 

Disk Soltware, Inc., Box 94t152 
Plano, TX USA 75094-11 52 

800-635-7760, Fax 214-423-7288 

Inquiry 694. 

SOFTWARE/SCIENTIFIC 

VTEX Scientific Desktop Publishing 
• Scala ble Fonts • Font efl ecls • Typeface customlzallon 
• Equations • Tables • Graphics • Foreign langu ages
• Multi·lingual spell & hyphenation • !DE • On -fine help
• Dos, Oos-32 and Windows versions • From St 99 

7 pc of Tomorrow"-Not/ces of AMS, March 1991 
Call now for a FREE DEMO DISK 

MicroPress, Inc. 
66-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1616 Fax (718) 575-8038 

Inquiry 695. 

EXPERIMENTAL DATA FITTING 
SCIENTIST™ is the leader in experimental data 
fitting . Fit combinalion s of user-defined algebraic 
and differential equalions or Laplace transforms -
also splines and interpolaling functions. Includes 
30 plotting and a scienli fic worksheet Requires 
Wlndows. 5295. Model libraries also available. 

MicroMath Scientific Software 
1-800-942-6284 Fax: (801) 943-0299 

Inquiry 696. 

SOFTWARE/SECURITY 

COPY PROTECTION & MORE 
REGISTRATION MANAGER is a powerful 
utility used to encourage registration AND a 
database you customize to track your user 
de mographics . Se lect the level of 
encouragement, from gentle reminder to 
full blown copy protection . 

StanBrite SOFTWARE 
(801) 882-3546 fax to 801-882-3017 

Inquiry 697. 

SOFTWARENOICE/FAX 

HIGH LEVEL C LIBRARIES 
Multl·Vok.e and Mutu-fax a.re complete d~men1 C 1oolkits to 

!~~1:1:~.t~t~f~':~u"::e~~tr3ff1~EVor;ce(::o~: 
~~~;1r~~?.~ i~ul~i ~~:~~1~f!J:~~~!~t;~v~S~~~~~~ap~:. are 
Mulli·Volce !or Dia1 oglc, Rho to rmc, or Powerlino II : $599 
Mulll.Voice !or Single Uno Watson Board: $99 
Mu tt!·Fax for CAS (lntol Soth1FAXtion): $199 

ITI SOFTWARE 
Fax-On-Demand for Information: (514) 835-2216 

Tel: 514-597-1692 Fax: 51 4·526-2362 BBS: 514-835-5945 

- ­
. ­
-

. i --
-

... 
Ill 

• 

• 

= 

•I 
' 

=-- ~ 

' 
~,. 

SPEECH RECOGNITION 

TALK TO YOUR PC 
DragonDictate™ speech dictation system 
lets you use your PC in DOS or Windows 

entirely by voice. 

914 937-2376 
SRPA, INC. Members Nationwide 

Inquiry 698. 

UNIX FOR PCS 

LINUX RELEASE 1-1 
n bit Unix compatible OS for 386, 486, S86's 

lndOOcs C. C++. Ohj C. Pa.~--.aJ . ~m:tlluJk . PcrtXI 1 R(,, T l'/JP, 
UUCP. PPP. Sl ip. N~'S. VI. cm:1 , Opc:nlook, plus much more. 
Su ppo n s: SCS I, ll>E. l~OI . MFM , VGA , S3. <:c;A , CIHlom, 
Soum.lbl:•slcr. full m:u1 p:t):C:S.. 600 pg.. m:mu:.al induJcJ. · full 
lntcrnc1 support "' .SSl) . IJ~ on CO.ROM. S61J.9S un disb . Dr. 
Unm; nook S·f9.95. 

Unux. }~en~ l..:1f)'I. 19AA-j Miiier Cl. Cl lCSlcrtidJ , Ml ·fro-4 7 
(ROO) 954·:?938, (8 10) 7 16- 1700, f:lx (8 10) 7 16- l i 03 

Inquiry 699. 

VAX TO PC TRANSLATION 

Vax Basic to Visual Basic 
10 passes of your codo plus over 300 tests on every 
Vax line. Problem code is commenled and a solulions 
manual included. Also Visual Basic example step by 
step. 

PC version $395, Vax $2000 plus per PC license. 

Mikado Computing Ltd. 
309 Regent St., London WI R 8AL UK 

- Cell +44 171 323 5423 (24hrs messaging) 
• Fax +44 171 911 5104 
• o·mall 100114.111 0@Compuserve.com 

Inquiry 700. 

WEATHER SATELLITES 

Weather reception with Laptop or PC using 
PCMCIA salelllte decoder and software 

Vi ew cloud formalions, watch storms devel op , measure sea 
surface tempera.lures and plot course using rang e/bea ring tools 
from NOAA polar orbiting wcalher satellite Images captured live 
on your laplop computcrl 
Also captures geosla11onary sa1e1111es and HF Marine Fax . 
Portable system used by mariners. aviators. computer hobbyists 
and professionals. Comp~te systems available Including: 

PCMCIA type If casd'sottwore and VHF receiver/antCM8. 
OFS Weathe rFAX. 6404 Lakerest Cou~. Raleigh. NC 27612 
Phone/lax: (919) 847-4545, EMail: jdahl@cybernetlcs.ne1 

WIDE AREA NETWORK 

I' l 
WINDOWS 

*FREE INTERNET 

217·322·1111 
Full Access 14.4K 8/N/1 All Nodes 

Service is FREE ·vou Pay L.D. Charge 

Voice Help 1-217-322-1212 

Inquiry 702. 
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WINDOWS 

THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 

Latest Windows and DOS Utifs. Pgms, Source 
Code. Lively CHAT. online games. lnlemet Access 
and more and all FREE. Cali from home or office 
up to 14.4K and download for FREE. (n/8/ 1) 

217-792-3663 
Cuslomor SeMco 415-28 1-4429 

·n1e BYI'E Deck mails to a select group 
of 275,000 BYTE subscribers who 
are proven direct market buyers. 
In fact, BYfE subscriber surveys show 
that many readers prefer to buy 
through tlie mail order/direct channel: 

Direct Channel Preferenee for 
Purchases of: 

Software 69% 

Computer Systems 63% 

Peripherals 62% 

Nerworklng 4S% 
Soun:e: 1994 Subscriber Srudy 

The average BITE reader influences the 
purchase decisions of 107 others, 
works in a company with more than 
1,000 employees, and influences 
more computer product purchases 
than any other person in his/her 
organization. The BITE readership 
provides quality leads. Why settle for 
anything less? 

Circle 704 on Inquiry card. 

Access/LAN Wide Area Network 
LAN dial·up system . Access databases from remote 
localio ns. Up 10 32 lines. Mullitasking. Connecl to 
Novell , LANtastic, WlndowsNT, POWERLan, AS400 & 
01hers. Arcnot, Ethernol. T-Ring, TCP/IP. Use dial-up or 
dedicated lines with modems &multip lexers. Network & 
remote printing. Runs at LAN speed. Id eal where access 
10 centralized data is reQ 'd. 
Compumation Software Corporation 

1-600-267-4855 Fax (905) 770-6877 

Inquiry 701 . 
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To order products or request FREE information, call advertisers directly or send 
in the response card by mail or fax! Let them know you saw it in BYTE! 

Inquiry No. Page No. Phone No. 

A 
283-284 ACI 244 800·983· 1177 

213 ACT ION 238 1888·3·4520697 .. 

267·268 ADONTEC GMBH 2H +49-7043-40440 .. 

273 ADVANCED ENGR. CONCEPTS 2"4 310-379-1189 

ADVANCED MICRO DEVICES (NA) 77 800·222·9323 

271 ·272 AEROCOMM WIRELESS INC 239 80l).J92.232() 

15().151 AERONICS INC 141 512·258-8040 
61 ALADDIN KNOWLEDGE SYSTEMS 84 800-223-4277 
557 AlTEX ELECTRONICS (NE) 230 800-531-5369 
557 ALTEX ELECTRONICS (SO) 230 800·531·5369 
214 AMERICAN ADVANTECH 242 800·800·6889 
62 AMERICAN PO'NEA CONVERSION 32-33 800-800-4APC 

depl A2 

AMERICAN PCWIEA CCtlVERSION 32A·B 
144-145 AP PROFESSIONAL 14-15 619-699-6735 

553·554 APE PTACEK ENGR. GMBH 401S 9 +49·89·604395.. 

533-534 ARISTOGRAPHIC SYS 401S 15 149-40·54747- 111 .. 

159 AT&T GLOBALINFO SOLU (N.A.) 59-61 800·447· 11 24 
ext 1050 

195 AVALAN TECHNOLOGY 235 508·429·3179.. 

B 
229 BEAME & WHlrEStDE S1W 245 800-81().7898 

230 BEAME & WHITESIDE SIW 245 800-81().7898 

BEAME & WHITESIDE SIW 401S 10 919·83 I·8989 
531 BEAME & WHITESIDE S/W 401S 11 9 t 9·83 1-8989 
130 BEAME & WHITESIDE S1W (N.A.) 189 800-216-8450 
63-64 BELL & HOWELL INC (INrl) 149 708·675-7600 
63-64 BELL & HOWELL INC (N.A.) 149 800-SCAN-494 
450 BlX 259 800-695-4775 
501 -502 BOCA RESEARCH INC 401S 6 407·997-6227 
260·261 BOXLIGHT CORP 243 800-762-5757 
171 BTG 74 703·876· t920'" 

BYTE BACK ISSUES (INrL) 135 603·924·2607 

BYTE EDITORIAL SURVEY 194 

BYTE EUAODECK (INrL) 120 603·924·2533 
BYTE NETWORKING ON DISK 180 

65 BYTE ON CD ROM 186 
BYTE READER 209 603·924·9281 
BYTE REPAINTS (INT'L) 124 603-924-2525 
BYTE SUB MESSAGE 200 
BYTE SUB MESSAGE 401S21 
BYTE MOVING 401S 32 
BYTE WAREHOUSE 201 

c 
200 CADSOFT COMPUTER INC 229 407·274-8355 

152 CALIFORNIA PC PRODUCTS INC 188 800·394-4122 

551-552 CALLUNA TECHNOLOGY LTD 401S 23 >44{0)t592 630920'" 

503 CHE RRY 
MIKAOSCHALTEA GMBH 401S 26-27 +49-9643· 18·206 

506 COBALT BLUE 401S 30 404-518-1116 

COLORADO MEMORY SYSTEMS 109 800-451-0907 

549·550 COMBYTE INC (INrL) 91 303-229·0660 
COMPAQ (N.A.) 16A·L 

66 COMPAQ (N.A) 2&-29 800-853-9518 
504-505 COMPtX INC (INT'L) 65 714·63().7302 

68 COMPUTER ASSOCIATES/ 
UNICENTEA 103 800·225-5224 

dept 10500 
67 COMPUTER ASSOCIATES/ 

VISUAL OBJECTS 69 800·225·5224 
dept 14500 

COMPUTER BOOK CLUB (N.A.) 145 7t7·794-2191 

COMPUTER BOOK CLUB (N.A.) 144A·B 

179 COMPUTER DISC WAAEHSE 212-213 800·959-4CDW 

507 COMPUTER FRIENDS 401S 28 503-626-2291 

508 COMPUTER QUICK 401S 20 4 t 5·861-8330 

180 COMPUTEALANE UNLTD 220 800·526·3482 
215 COMPUTEAWISE 246 800·255-3739 
239 CONTROL CONCEPTS INC 242 800·922·9259 

eX1 6444 

COPIA INTERNATIONAL LTD 184 708·682·8898 
69 COREL DRAWS 31 613·728-0826 

ext 3080 

129 	 CREATIVE LABS INC 57 800·998-5227 

254 BYTE M AY 1995 

Inquiry No. Page No. Phone Ho. 

178 CREATIVE MINDS 89 800·70 I ·0889 

70-71 CTX INTERNATIONAL INC 96 909-595-6293"' 

181-182 CYBEX CORP 215 205·430-4030'" 

183-184 CYBEX CORP 223 205-430-4030"' 

509-510 CYBEX COR P (INT'L) cm 205-430-4030'" 

D 
201 DALLAS SEMICONDUCTOR 235 800-258·5061 

139-140 DATA STORAGE 
MARKETING INC (N.A.) 118 800·543-6090 

166-167 DATADISC 45 800-DATADISC 

185 DATALU X CORP 214 800·0ATALUX 

DATAPRO (INrL) 28-29 800­ 328·2776 

DATAPRO 72-73 800-328-2776 

72-73 DATAPRODUCTS 169 800-98().0374 

DELL c:ai'VTER CORP (NA DEl.'O) CVI 800-433-3409 

DELL ca.tl'UTER CORP (NA DENO) CVlll 600·232·5618 

DELL COMPUTER CORP (N.A.) CVI 800·274-4635 

DELL COMPUTER CORP (N.A.) CVll 600·247·68 t 9 

DELL COMPUTER CORP (N.A.) CVlll 800·232-56 17 

286 DELPHI INTERNET SERVICES 197 800-695-<005 

74 DELRINA FORMFLOW 142 800-268-6082 

287-288 DEL TEC ! NSSI 196 800-335-8321 

75-76 DIGIBOARD 193 800·755·0t07 

547-548 DIG ITAL INFORMATION 
SERVICES (EUROPE) 401S 19 +41-22-79t0885" 

543 DISTINCTCORP 401S 14 408·366·8933 

186 DISTRIBUTED PROCESSING TECH 234 800·322-4378 

E 
564 EGEL (DIGICOM) (INrL) 145 +886·2·772-3407'" 

565 EGEL (OIGICOM) (INrL) 147 +886-2-772-3407"" 

248 EMATEKGMBH 246 +49 221 529666 

541·542 ERGOTRON EUROPE 401S 13 +3120696.60.65 

511·512 EUTRON 401S 24 +39 35 201003 

77-78 EXABYTE CORP 19 80().EXABYTE 

F 
539·540 F & H SIMULATIONS (INrl) 59 +3113427516"' 

51 3-514 FAST HARDLOCK 401S 5 +49-89-53980().20 

148-149 FAST MULTIMEDIA 105 +49·89·50206·199'" 

529 FIRST INTERNATIONAL COMP 401S 2 +886·2·718·2782" 

187-188 FIRST SOURCE INT'L 226 714·448-7750 

254 FUZIWARE INC 247 800-472-6183 

G 
216 	 GAGE APPLIED SCIENCES INC 242 514·337·6893 

GATEWAY 2000 38-39 800·846·2058 
79 GLENCO ENGINEERING (INrL) 139 708·808·0300 
80 GLENCO ENGINEERING (N.A.) 139 800-562·2543 

237-238 GRANITE DIGITAL 243 510-471 -6442 

515 	 GREY MATIER LTD 401S 17 +44·(0)1364-53071 

H 
244 HALL RESEARCH &TECH INC 239 800-959-6439 

279·280 HOEi SANGYOCO LTD 243 +81·3·3661·9147" 

217 HOOLEON CORPORATION 243 520·634·7515 

559 HUMMINGBIRD COMMS LTD (INT'L) 77 905-470-1203 

170 	 IBM 37 800·3·1BM·OS2 
291 IBM 123 800-IBM·4FAX"' 


ext 3079 


291 IBM 123 800·1BM·4FAX"' 

••13078 

274·275 ICL (EMBLA) 245 703·648·3326"' 

157-158 ICONOVEX INC 182 500.943.0292 

81 INTEGRAND RESEARCH 195 209·65t ·1200 

174-175 INTEK TECHNOLOGIES 191 404·815·5283 
exl 3504 

INTEL CORPORATION 1().11 800-538·3373 
544 INTERSIS AUTOMACAO 401S 22 +35t 441 2247 
218 IOTECH 242 216-439-4091 
127-128 ITERATED SYSTEMS 110 800·437·2285 

J 
189 	 JAMECO ELECTRONICS 219 800-83 t -4242 

JOA MICRODEVICES 237 800·538·5000 

Inquiry No. Page No. Phone No. 

252·253 JNL COMPUTER PRODUCTS 243 510-353-0262 

K 
219 KILA 241 303·444-7737 

292-293 KINGSTON TECHNOLOGY 130 7 t 4-435-1850 

25().251 KUREO TECHNOLOGY INC 248 604-433·7715 

L 
203-204 L A TRADE 232 800-433-3726 

82-83 LAHEY COMPUTER SYSTEMS 192 800·548-4778 

136 LANSOURCE TECHNOLOGY 198 416·535 3555 

LEXMARK 159 800-891-0399 
ext 231 

517 LOGIC PROGRAMMING ASSOC 401$ 29 800-949-7567 

M 
262 	 MAllER'S SOFTWARE 245 800-800-l.IAIL 

MCGRAW-HILL MAGAZINES 92 

MCGRAW-HILL ON-LINE 93 

165 MENAI CORP 190 800-GAMELON 

198 MICR02000 221 800·864-8008 

191-192 MICRO SOLUTIONS COMP PROD 225 800·295-1214 

231·232 MICROCAL SOFTWARE INC 248 800-969·7720 

535-536 MICRODATA SYSTEM SRI 401$ 30 +39 1 87 988 460 

84-85 MICROGRAFX 151 800·877-3040 

199 MICRO-INTERNATIONAL INC 228 800-967-5667 

131 MICRON COMPUTER Cll-1 208-465-3434 

MICROSOFT CORP 2-3 800·7t9·5577 
deptNYY 

220 MICROSTAR LABORATORIES 242 206-453·2345 

MICROWAY 150 508-746-7341 

281 MICROJSYS 244 818·244-4600 

528 l.llNICOM I CLASSNET VIDEO 401S 16 +972·2·518593 

5111-519 MINOLTA GMBH (EUROPE) 401S 21 +49·511 -7404-401 

96-97 MINUTEMAN 112 214-446-7363 

522-523 MINUTEMAN 4015 31 214·446·7363 

210 MIPS OATALINE AMERICA INC 233 800·898·8560 

87 MKS I MORTICE KERN SYSTEMS 140 519·884·2251 

N 
88-89 NANAO USA CORP (N.A.) 65 310·325·5202 

221 NATIONAL INSTRUMENTS 246 512·794·0 100 

52().521 NATIONAL INSTRUMENTS 401S 25 512·794·0100 

566 NETWORLD (INT'L) 118 .49·89·t43 12-486'" 

190 NEVADA COMPUTER 224 800-982·2925 

247 NEIWOICE 240 703-648·0585 

169 NEXGEN 111 408-435·0202 

90-91 NORTON-LAMBERT 71 805-964-6767 

92 NSTL 205 610·94 1·9600 

569-570 NSTL 4015 19 610-94 1-9600 

93 NUMBER NINE COMPUTER 
SYSTEMS 106 800-GET-NINE 

0 
257 OBJECT MANAGEMENT LAB 247 800-6789-0ML 

153 OBJECTS INC 42 508-777-2800 

516 OLIVETII S.P.A. (INrl) 6().61 •39·2·45361 

530 ON TIME MARKETING 401S 32 +49-40-437472 
ORACLE CORP (N.A.) 2().21 800-492·9870 

Olfl 4981 

208-209 ORCHESTRA MULTISVSTEMS 236 800·237·9988 
OSBORNE MCGRAW-HILL 46-47 800-822·81 58 

p 
205 	 PACIFIC COAST MICRO 222 619·581 -6040 

PC EXPO NEW YORK 136 800-829-3976 

206 pc·sCOM PLEAT 216-217 508·624-6400 

98 PERSOFT INC 183 600·368-5283 

222 PERSONAL TEX 247 600·808-7906 

524 PHILIPS MONITORS (INT'L) 2().21 -+3 t 40 73 39 83"' 

24().241 PIKA TECHNOLOGIES 240 613 -591 -t555 

99·100 PINNACLE MICRO 9 714·727·3300 
102 PKWAAE INC 66 414·354·8699 
101 PKWARE INC 152 414-354-8699 
146-147 PLEXTOR 199 800·886-2683 

POLLUTION SOLUTION 230 
103 POPKIN SIW & SYSTEMS INC (N.A.)179 212·571-3434 

http:49-89-53980().20
http:3120696.60.65


ADVERnSERCONTACTINFORMAnON 

Inquiry No. Paga No. Phone No. 

PROFOUND (NA) 120 800·375-6093 

PROFOUND (N.A.) 120 800·688·5583 

132-133 PROXIMA CORP 94 800·447-7692 
ex\ 652 

156 	 PSl(N.A.) 167 800-PS1·0852 
PC#00140 

Q 
OMS 163 800-841 -0760 

exl 5052 
104 ONX SOFTWARE SYSTEMS LTD 185 800-676-0566 

ex11005 

223 OUALSTAR CORP 244 800-468--0680 

105-1 06 QUARTERDECK OFFICE SYS 67 310-392-9851 
107-108 OUATECH INC 210 800-553·1170 

R 
567·568 RACAL AIRTECH (INTL) 167+44-10)1844·201832" 

211·212 RAIDTEC CORP 233 404-664-£066 
109 RAINBOW TECHNOLOGIES 79 800-852-8569 

245-246 RCI 240 908-874-4072 
exl 71 

562·563 RECOGNITA (INT'L) 189 +36-1-2018925 

196 RECORTEC INC 231 BOO-729·7654 

224 RHETOREX INC 240 408-370-0881 

193-194 ROSE ELECTRONICS 238 800-333-9343 

s 
164 	 SAMSUNG ELECTRONICS 165 20 1-229·4053 
110.111 SAMTRON DISPLAYS INC (N.A.) 147 3 \ 0-537.7000 

137-138 SCEPTRE TECHNOLOGIES 117 800-788-2878 

202 SCITECH INTERNATIONAL 227 S00-622·3345 
545-546 SEH 

COMPUTERTECHNIK GMBH 401S 29 +49·52 I ·94226-0 

242·243 SHAFFSTALL CORP 244 800-248-3475 

Inquiry No. Paga No. Phone No. 

235-236 	SIGMA TECH SOFTWARE 241 818-368-6132 

SILICON GRAP HICS (N.A.) 135 800·800-7441 
ex\ D440 

255-256 SILICON WAREHOUSE 239 800-347-4887 

269 SILICON RAX 241 800·700·8560 

154-155 SMITH MICRO SYSTEMS & 
SOFTWARE (N.A.) 124 714-362·2345 

282 SOFTAPPROACH CORP 247 800-268-9898 

112 SOFTWARE SECURITY 153 203-556-3932" 

172·173 SOFTWAY AMERICA INC 44 303-670-5345 

560·561 SOLID COMPUTER 
GMBH(INTL) 179 +49-89·3159146" 

525·526 STAG ELECTRONICS (INTL) CIV +44-1 -344-302900 

113·114 STAG ELECTRONICS (N.A.) 91 800-677-6232 
exr 521 

233 STAR GATE TECHNOLOGIES 241 800-782-7428 

234 STAR GATE TECHNOLOGIES 241 800-782-7428 

115 STATSOFT 101 918-583-4149 

125-126 SYMANTEC 53 800-488-9914 
exl 5518 

125·126 SYMANTEC 55 800-628·4777 
ext 9AP2 

T 
134·135 TADPOLE TECHNOLOGY 35 800-232-6656 

277-278 TALKIE 245 800-TALKIE-4 

225 TALKING TECHNOLOGY INC 241 800-685-4884 

116 TEKTRONIX 81 800-835-6100 
ex\ 1037 

537·538 TELELINK AG 4015 22 +41-42-431081" 

16().161 TEXAS MICRO 129 713-541 ·8200 

TEXAS MICRO 128A·B 713-541 -8200 

168 THE LEARNING CURVE 64 B t 3·736-2295 

117 TOSHIBA AMERICA INC 24-25 800-457.7777 

Inquiry No. Page No. Phone No. 

228 TRI VALLEY TECHNOLOGY INC 242 510-447-2030 

118·119 TRIPP LITE 138 312-755-8741 

265·266 TTM NEDERLAND 244 +31-2979-88355 

u 
276 UN ITED ED UCATION CENTERS 246 800·877·4889 

eX\ 28 

v 
226 VIDEX INC 239 503-758--0521 
120·121 VI EWSONIC 6-7 909-869-7976 
263 VISUAL NUMERICS 247 800­ 364-8880 
264 VISUAL NUMERICS 248 800·729·4723 
270 VU -TEK VISION CARE FILTERS 239 800·269-8801 

w 
122 WALKER, RICH ER & QUINN 132 206-217-7100 
123 WATCOM SOL 27 51 9·886-3700 
142-143 WIBU (INT'L) 44+49-721-93172-22 " 
142·143 WIBU (U.S.) 44 30 1·570-3497 
141 WINBOOK COMPl/TER CORP (NA) 13 800-468-0366 
197 WORLDWIDE TECHNOLOGIES 218 215-922--0116" 

x 
555-556 XEROX IMAGING SYS (INT'L) 13 +44 1734 261913" 

z 
124 ZEOS INTERNATIONAL 82·83 800-554-5226 
227 Z·WORLD ENGINEERING 244 916-757-3737 
• Correspond directl/ with C(}mpany. .. Indicates FAX Number 
Regional Edl\lon Definitions: 

g~~A~5~~~r.::~~~~~n8:~~~i~~~ic Edition 
EUROPE -Ads only appear in Europe Edition 
ISJINT'l - Adsonly appear in kltema!ional Editi :>n 

~~:~~~fy~=\~~~ru:e~e~:~ 
~6 :~~ ~~~ ::::: i~ ~~~~~:S~~1~~irJl,ion 
SO- Ads only appear in Scu1hern Region Edition 
U.S. -Ads only appear in U.S. Edition 
WORLD - Ads only appear fn Work:I Edilion 

BYTE ADVERTISING SALES STAFF 
Diane Lieberman, Director, Sales Operations, One Phoenix Miii Lane, Peterborough, NH 03458, Tel. (fi03) 924·2518, Fax: (603) 924·2683 

NATIO NA L ACCOUNTS 
Jonathan Sawyer (603) 924-2665 
liA cGraw-Hlll Publlcatlons 
1221 Avonuo ol Americas-281h Floor 
New York, NY 10020 
FAX' (212) 512·2075 

NEWENOLAND 
~~~~i~ps\nto NY. VT, MA, RI, CT. 

CANAD A& EASTERN CAN ADA 
Sanlord L. Fiblsh (617) 86Q.8344 

~~'!":i~ ltWc.~221 
24 HartweU Avenue 
Lexington, MA 02173 
FAX : (617) 860-6899 

EASI COAST 

~~~~8'ett;ib2~ ·(~1~)~~i:i~A
Susan Ras \cltinl (603) 924-2856 
McEraw-HHI Publications 
122· Avenue ot Americas-28th Floor 
NewYorJ<. NY 10020 
FAX: (212) 512·21>75 

SOUTHEAST 
NC, SC . GA. FL. AL. TN. MS. AR, LA, 
KY, IVV 
MarrAnn Goulding (404) 1143-4782 
Margel! L. Swanson (603) 924-285 1 
McGraw-Hill Publications 
4170 Ashlord ·Dunwoody Rd .. Suite 520 
Att anta, GA 303 19 
FAX : (404) 25 2-4056 

MIDW EST 
IL, MO, KS, IA, ND, SD. MN, 
WI, NE, IN, Ml, OH 
Lori SilvllfS\eln (614) 899-49 08 
Ed Vla1e (603) 924-2664 
McGraw·H~I Publications 
921 Eastwfnd Drive, Suite 11 8 
Westerville. OH 43081 
FAX: (614) 899-4999 

SOUTHWEST, 
ROCKY MOUNTAIN 
CO. OK. TX 
Jenniler Walker (214) 701 -8496 

~~.~-'AJ1~e~~t~;;1 
14850 Qu orum Or., Sui1e 380 
Dallas, TX 75240 
FAX: (214) 991-6208 

NORTH PACIF'\ C 
NORTHERN CA. OR, ID, MT, WY, UT 
Roy J, Kops (415) 51U861 
James Ball (603) 924-2662 
SILICON VALLEY. HI , WA. AK. 
W. CANADA 
Susan Worner (415) 51 Ull62 

~a;G~!.3.!l11~6#~~1 :t:n 6:2 
1900 O'Farren Slreet. Suite 200 
San Maleo, CA 94403 
FAX: (415) 51U867 

Peterborough, NH Office: Inside Sales FAX : 603-924-2683 Advertising FAX: 603-924-7507 
Kardwaro/ Softi ..re Showcaao 
The Buyer'• Mart/ Clnslfled1 
Northern U.S.: Mark Slone (603) 924-2695 
Sou thern U.S .: Ellen Perham (603) 924·25 98 
BYTE Publlealions 
One Phoenix Mill Lane 
Peterborough, NH 03458 

BYTE Deck 
Bnan Higgins (603) 924-2596 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 

INTERNATIONAL ADVERTISING SALES STAFF 

E\J RO-OECK 
Joseph Mabe (603) 924-2533 
BYTE Publications 
On e Phoenix Mill Lane 
Peterborough, NH 03458 ... 

Gaty Lucas, European Sa/es Director, 34 Dover Street, London WI X 4BR, England, Tel. +44 171 4956780, Fax: +44 171 4956734 

UNITED MINGDOM , BENEWX 
Gary Lucas (+44 171 495 6780) 
Jonathan McGowan 
(+44171495 67811 
McGraw·Hill Inc. 

GERMANY, SWITZERLAND, 
AUSTillA 

34 Dover SI. 
London W1 X 4BA 
England 
FAX : +44 1714956734 

~~~:.~~nc. 
Lleblgslrasse t9 
0 ·60323 Frankfurt 
Germany 
Tel : +49 69 7140 7140 
FAX: +4969 7140 7146 

Subscription Customer Service 
U.S. 1-800-232-2983 

Outside U.S. + 1-609-426-7676 

For a New Subscription 
U.S. 1-800-257-9402 

Outside U.S. +1-609-426-5526 

, 

ITA.LY, FRANCE, SPAIN, 
pORTIJGAL, SCAN DINAVIA 
Zena Coup6. Amanda Blaskon 
A·Z International Sales ltd. 
70 Chalk Farm Road 
London NWt BAN 
Engl and 
Toi : +44171 2843171 
FAX : +44 171 2843174 

l&RAEL 
Dan Ehrlich 
Ehrlich Communications ln11. 
P.O. Boi99 
~erzllya 46101 
Israel 
Tel: +972 9 586245 
Tel: +972 9 586246 
FAX' +972 9 585685 

TAIWAN 
Janet Wang 
Third Wave Pub&ishing Corp. 
2nd R., No. 19·2. Lane 23 1 
Fu Hsing Norlh Road 
Taipei 105 
Tai wan R.O.C. 
Tel: +886 2 7136959 
FAX: +886 2 7189467 

HONGKONG 
Zoe Yen 
Third Wave Publishing Corp. 
Unit 2. 6F Hing Wah Center 
82· 84 To KwaWan Road 
Kowloon, Hong Kong 
Tel: +852 764 3830 
FAX: +852 764 3857 

KOREA 
Young-Seoh Chinn 

i~s~.~n~~~~;."I 
47-16, Myungll·Dong 
Kangdong -Gu 
Seoul 134·070, Korea 
Tel: +8 2 2 4813411 
FAX: +82 2 4813414 ... 

JAPAN 
Mr. Hirokazu Morita 
Senior Managing Director 
Japanese Advcrtlsing 
Communications, Inc. 
Three Star Building 
3· t0.3 KandaJlmbocho 
Chiyoda -ku, 
Tokyo tO\ 
Japan 
Tel: +81332614591 
FAX: +81 3 326161 26 

AUSTRALIA 
Phil Bu sh 
Nati onal Ad Yertlsing Services 
7· 13 Parraween Streol 
Cremorne NSW 2090, 
Ati'straJia 
Tel : +61 2 908 9329 
FAX: +61 2 953 8274 

..... 

SOUTH PACIFIC 
ORANGE COUNTY 
SAN DIEGO COUNTY 
Beth Dudas (71 4) 753-81 40 
Mark ~ros (714) 753-8140 
Boo D<Xon (603) 924-2574 
McGraw-Hill Publications 
15635 Al ton Pkwy.. Suile290 
Irvine, CA 92718 
FAX: (714)753-8147 

SINGAPO RE, IND lA., 
INDONESIA, PAKISTAN, 
P HI LIP PINES, CJO(ER ASIAN 
AND PAClflC COU NTRIES 
Jenny Kao 
Third Wave Publtshing Corp. 
2nd R., No . 19·1, Lane 23 1 
Fu Hsi~North Road 
~~~. 1 5. Taiwan 

Tel: +886 2 71 36959 ext. 226 
FAX: +886 2 7189467 

MALAYSIA 
H.K. Lim 
Sorvex lMalaysia) Sdn. Bhd. 
5th Floor, Bena Tower 
t 60, Jal an Ampang 
50450 Kuala Lumpur 
Malaysia 
Tel: +60 3 2624592 
FAX: +60 3 2624591 
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INDEX TO ADVERTISED PRODUCTS 

For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 

To receive information for an entire product category, circle the category 
number on the response card! 

Category No. 

Inquiry No. Page No. 


HARDWARE 

ACCESSORIES/SUPPLIES 

150-151 AERONICS INC 
244 HALL RESEARCH & TECH INC 
270 VU-TEK VISION CARE FILTEAS 

2 ADO.IN BOARDS 
501-502 BOCA RESEARCH INC 
75·76 DIGIBOARD 
189 JAMECO ELECTRONICS 
93 NUMBER NINE COMPUTER SYSTEMS 
240·241 PIKA TECHNOLOGIES 
107·108 QUATECH INC 
255·256 SILICON WAREHOUSE 
233 STAR GATE TECHNOLOGIES 
234 STAR GATE TECHNOLOGIES 
225 TALKING TECHNOLOGY INC 

3 BAR CODING 
226 VIDEX INC 

4 COMMUNICATIONS/ 
NETWORKING 

271·272 AEROCOMM WIRELESS INC 
557 ALTEX ELECTRONICS (NE) 
557 AL TEX ELECTRONICS (SO) 
72-73 DATAPRODUCTS 
541 ·542 ERGOTRON EUROPE 
291 IBM 
528 MINICOM/CLASSNET VIDEO 
247 NEWVOICE 
240-241 PIKA TECHNOLOGIES 
245-246 RCI 
224 RHETOREX INC 
193-194 ROSE ELECTRONICS 
545-546 SEH COMPUTERTECHNIK GMBH 
235-236 SIGMA TECH SOFTWARE 
560-561 SOLID COMPUTER GMBH (INT'L) 
233 STAR GATE TECHNOLOGIES 
234 STAR GATE TECHNOLOGIES 
225 TALKING TECHNOLOGY INC 
265·266 TIM NEDERLAND 

5 COMPUTER SYSTEMS 
159 AT&T GLOBAL INFO SOLUTIONS (N.A.) 
171 BTG 

COMPAQ (N.A.) 
66 COMPAQ (N.A.) 
139-140 DATA STORAGE MARKETING INC (N.A.) 
185 DATALUX CORP 

DEU COMPUTER CORP (N.A.) 
DELL COMPUTER CORP (N.A.) 

547·548 DIGITAL INFO SERVICE (EUROPE) 
GATEWAY 2000 

291 IBM 
INTELCORP 

219 KILA 
131 MICRON COMPUTER 
169 NEXGEN 
569·570 NSTL 
92 NSTL 
205 PACIFIC COAST MICRO 
206 PC'S COMPLEAT 
196 RECORTEC INC 

SILICON GRAPHICS (N.A.) 
269 SILICONRAX 
560-561 SOLID COMPUTER GMBH (INT'L) 
228 TRI VALLEY TECHNOLOGY INC 
124 ZEOS INITERNATIONAL 

256 BYTE MAY 1995 

141 
239 
239 

401S 6 
193 
219 
106 
240 
21 0 
239 
241 
241 
241 

239 

239 
230 
230 
169 

401S 13 
123 

401S 16 
240 
240 
240 
240 
238 

401S 29 
241 
179 
241 
241 
241 
244 

59-61 
74 

16A·L 
28-29 

118 
214 
Giii 
CIV 

401S 19 
38-39 

123 
10-11 

241 
Cll-1 
111 

401519 
205 
222 

216-217 
231 
135 
241 
179 
242 

82-83 

Category No. 

Inquiry No. Pago No. 


6 
214 
216 
218 
220 
107-108 
160-161 

53 
198 

7 

239 
237-238 
292-293 
191-192 
99-100 
134-135 

8 
150-151 

9 
240·241 

10 

533-534 

11 
503 
185 
217 
252·253 

12 
271 -272 
501-502 
504-505 
181·182 
183-184 
509·51 0 
541·542 
187-188 
545-546 

13 
564 
565 
529 

199 
516 
206 
134·135 
117 
141 
124 

14 
557 
557 
179 
180 
189 
190 
206 
197 

DATA ACQUISITION 
AMERICAN ADVAl'ITECH 242 
GAGE APPLIED SCIENCES INC 242 
IOTECH 242 
MICROSTAR LABORATORIES 242 
QUATECH INC 210 
TEXAS MICRO 129 

DIAGNOSTIC EQUIPMENT 
MICRO 2000 221 

DISK & OPTICAL DRIVES 
COLORADO MEMORY SYSTEMS 109 
CONTROL CONCEPTS INC 242 
GRANITE DIGITAL 243 
KINGSTON TECHNOLOGY 130 
MICRO SOLUTIONS COIAP PROD 225 
PINNACLE MICRO 9 
TADPOLE TECHNOLOGY 35 

DISKETTES/ DUPLICATORS 
AERONICS INC 141 

FAX BOARDS/ MACHINES 
PIKA TECHNOLOGIES 240 

GRAPHICS TABLETS/MICE/ 
PEN INPUT 

ARISTO GRAPHIC SYSTEMS 

KEYBOARDS 
CHERRY MIKROSCHALTEA GMBH 
DATALUX CORP 
HOOLEON CORP 
JNL COMPUTER PRODUCTS 

LAN HARDWARE 
AEROCOMM WIRELESS INC 
BOCA RESEARCH INC 
COMPEX INC (INTL) 
CYBEX CORP 
CYBEX CORP 
CYBEX CORP (INT'L) 
ERGOTRON EUROPE 
FIRST SOURCE INT'L 
SEH COMPUTERTECHNIK GMBH 

401S 15 

401S 26-27 
214 
243 
243 

239 
401S 6 

65 
215 
223 
Giii 

401S 13 
226 

401529 

LAPTOPS & NOTEBOOKS 
EGEL (DIGICOM) (INT'L) 
ECEL (OIGICOM) (INTL) 
FIRST INTERNATIONAL COMPUTER 
JOA MICROOEVICES 
MICRO·li'ITERNATIONAL INC 
OLIVETII S.P.A. (INT'L) 
PC'S COMPLEAT 
TADPOLE TECHNOLOGY 
TOSHIBA AMERICA INC 
WINBOOK COMPUTER CORP (N.A.) 
ZEOS INTERNATIONAL 

MAIL ORDER 
ALTEX ELECTRONICS (NE) 
ALTEX ELECTRONICS (SO) 
COMPUTER DISCOUNT WAREHOUSE 
COMPUTERLANE UNLTD 
JAMECO ELECTRONICS 
NEVADA COMPUTER 
PC'S COMPLEAT 
WORLDWIDE TECHNOLOGIES 

145 
147 

40IS 2 
237 
228 

6().61 
216-217 

35 
24-25 

13 
82-83 

230 
230 

212·213 
220 
219 
224 

216-217 
218 

Catogory No. 

Inquiry No. Pago No. 


15 

187-188 

189 
203-204 
169 
197 

16 

152 
279·280 
81 
205 

17 
501 ·502 

233 
234 
537.538 

18 
213 
70·71 
185 
88-ll9 
208-209 
524 
164 
110-111 
137-138 
120-121 

19 
553.554 
260-261 
129 
166-167 
148·149 
279-280 
146-147 
132-133 

117 

57 
551·552 

20 
271 ·272 
63-64 
507 
72.73 

518-519 

116 

21 

513·514 

281 
109 
142·143 
227 

MEMORY/ CHIPS/ 
UPGRADES 

ADVANCED MICRO DEVICES (N.A.) n 
FIRST SOURCE INT'L 226 
INTEL CORP 10·11 
JAMECO ELECTRONICS 219 
LA TRADE 232 
NEXGEN 111 
WORLDWIDE TECHNOLOGIES 218 

MISCELLANEOUS 
HARDWARE 

CALIFORNIA PC PRODUCTS INC 188 
HOEi SANGYO CO LTO 243 
INTEGRAND RESEARCH 195 
PACIFIC COAST MICRO 222 

MODEMS/ MULTIPLEXORS 
BOCA RESEARCH INC 401S 6 
JOA MICRODEVICES 237 
STAR GATE TECHNOLOGIES 241 
STAR GATE TECHNOLOGIES 241 
TELELINKAG 401S22 

MONITORS & TERMINALS 
ACTION 238 
CTX INTERNATIONAL INC 96 
DATALUX CORP 214 
NANAO USA CORP (N.A.) 65 
ORCHESTRA MULTISYSTEMS 236 
PHILIPS MONITORS (INT'L) 20-21 
SAMSUNG ELECTRONICS 165 
SAMTRON DISPLAYS INC (N.A.) 147 
SCEPTRE TECHNOLOGIES 117 
VIEWSONIC 6-7 

MULTIMEDIA/ CO.ROM 
APE PTACEK ENGINEERING GMBH 401S 9 
BOXLIGHT CORPORATION 243 
CREATIVE LABS INC 57 
DATADISC 45 
FAST MULTIMEDIA 105 
HOEi SANGYO CO LTD 243 
PLEXTOR 199 
PROXIMA CORP 94 
SILICON GRAPHICS (N.A.) 135 
TOSHIBA AMERICA INC 24·25 

PCMCIA 
CALLUNA TECHNOLOGY LTD 401S 23 

PRINTERS/ PLOTTERS 
AEROCOMM WIRELESS INC 239 
BELL & HOWELL INC 149 
COMPUTER FRIENDS 401S 28 
DATAPRODUCTS 169 
LEXMARK 159 
MINOLTA GMBH (EUROPE) 4015 21 
OMS 163 
TEKTRONIX 81 

PROGRAMMABLE 
HARDWARE 

FAST HARDLOCK 40155 
JOA MICRODEVICES 237 
MICRO/SYS 244 
RAINBOW TECHNOLOGIES 79 
WIBU 44 
Z·WORLO ENGINEERING 244 



INDEX TO ADVERTISED PRODUCTS 

Category No. 

Inquiry No. Pago No. 


56 
186 
211-212 

22 

63-64 
562·563 

52 
273 
503 
513·514 
109 
142·143 

23 
150-151 
549·550 
77.79 
191·192 
223 
242·243 

24 
283-284 
62 
287-288 
522·523 
96-97 
118·119 

55 
265-266 

RAID DRIVE ARRAYS 
DISTRIBUTED PROCESSING TECH 
RAIDTEC CORP 

234 
233 

SCANNERS/ OCR/ 
DIGITIZERS 

BELL & HOWELL INC 
RECOGNITA (INT'L) 

149 
189 

SECURITY 
ADVANCED ENGIN EERING CONCEPTS 244 
CHERRY MIKROSCHALTEA GMBH 4015 26-27 
FAST HARDLOCK 40l5 5 
RAINBOW TECHNOLOGIES 79 
WIBU 44 

TAPE DRIVES 
AERONICS INC 141 
COMBYTE INC (INTL) 91 
EXABYTE CORP 19 
MICRO SOLUTIONS COMP PROD 225 
QUALSTAR CORP 244 
SHAFFSTALL CORP 244 

UPS/ POWER MANAGEMENT 
ACI 244 
AMERICAN POWER CONVERSION 32·33 
DELTEC I NSSI 196 
MINUTEMAN 401S 31 
MINUTEMAN 112 
TRIPP LITE 138 

VOICE TECHNOLOGY 
TTM NEDERLAND 244 

SOFTWARE 
25 
262 
84-85 
132·133 
168 
555.555 

26 
533.534 
200 
535·536 

27 

195 
531 

130 
229 
230 
504·505 
74 
543 
187·188 
274·275 
136 
90-91 

98 
154·155 
560-561 
525·526 
113·114 
277·278 
265-266 
122 

28 
520·521 

BUSINESS 
MAILER"S SOFTWARE 
MICAOGRAFX 
PROXIMA CORP 
THE LEARNING CURVE 
XEROX IMAGING SYSTEMS (INT'L) 

CAD/ CAM 
ARISTO GRAPHIC SYSTEMS 
CADSOFT COMPUTER INC 
MICRODATA SYSTEM SRI 

COMMUNICATIONS/ 
NETWORKING 

AVALAN TECHNOLOGY 
BEAME & WHITESIDE SOFTWARE 
BEAME & WHITESIDE SOFTWARE 
BEAME & WHITESIDE SOFTWARE 
BEAME & WHITESIDE SOFTWARE 
BEAME & WHITESIDE SOFTWARE 
COMPEX INC (INT'L) 
DELAINA FORMFLOW 
DISTINCT CORP 
FIRST SOURCE INTL 
ICL(EMBLA) 
LANSOURCE TECHNOLOGY 
NORTON-LAMBERT 
ORACLE CORP (N.A.) 
PERSOFT INC 
SMITH MICRO SYSTEMS & SOFTWARE 
SOLID COMPUTER GMBH (INT'L) 
STAC ELECTRONICS (INT'L) 
STAC ELECTRONICS (N.A.) 
TALKIE 
TTM NEDERLAND 
WALKER. RICHER & QUINN 

DATA ACQUISITION 
NATIONAL INSTRUMENTS 

245 
151 
94 
64 
13 

401S 15 
229 

40IS 30 

235 
401511 
401510 

189 
245 
245 

65 
142 

401514 
226 
245 
198 

71 
20-21 

183 
124 
179 
CIV 

91 
245 
244 
132 

40l5 25 

Catol(ory No. 

Inquiry No. Page No. 


221 

29 
68 
215 

30 
517 
276 

31 
506 
539·540 
515 
544 
127·128 
517 
222 

32 
178 

33 
533.534 
69 
248 
84-85 
210 
88-89 
132·133 

35 
179 
508 

36 

515 
222 
115 
263 

37 

530 
168 

38 
450 
286 

156 

39 
170 

104 
105-106 

40 

267-268 
506 
67 

248 
515 
559 
174-175 
82·83 
517 

87 
257 
153 
530 

NATIONAL INSTRUMENTS 246 

DATABASE 
COMPUTER ASSOCIATES UNICENTER 103 
COMPUTEAWISE 246 
ORACLE CORP (N.A.) 20·21 

EDUCATIONAL 
LOGIC PROGRAMMING ASSOCIATES 401S 29 
UNITED EDUCATION CENTERS 246 

ENGINEERING/ SCIENTIFIC 

COBALT BLUE 
F & H SIMULATIONS (!NTL) 
GREY MATTEA LTD 
INTERSIS AUTOMACAO 
ITERATED SYSTEMS 
LOGIC PROGRAMMING ASSOCIATES 
PERSONAL TEX 

ENTERTAINMENT 
CREATIVE MINDS 

GRAPHICS 
ARISTO GRAPHIC SYSTEMS 
COREL DRAWS 
EMATEK GMBH 
MICROGRAFX 
MIPS DATALINE AMERICA INC 
NANAO USA CORP (N.A.) 
PROXIMA CORP 

MAIL ORDER 
COMPUTER DISCOUNT WAREHOUSE 
COMPUTER QUICK 

MATHEMATICAL/ 
STATISTICAL 

GREY MATTER LTD 
PERSONAL TEX 
STATSOFT 
VISUAL NUMERICS 

MISCELLANEOUS 
SOFTWARE 

ON TIME MARKETING 
THE LEARNING CURVE 

ON·LINE SERVICES 
BI X 

DELPHI INTERNET SERVICES 

PROFOUND (N.A.) 

PSI (N.A.) 


OPERATING SYSTEMS 
IBM 
MICROSOFT CORP 
QNX SOFTWARE SYSTEMS LTD 
QUARTERDECK OFFICE SYSTEMS 

PROGRAMMING 
LANGUAGES/TOOLS 

ADONTEC GMBH 
COBALT BLUE 

4015 30 
59 

401517 
4015 22 

110 
4015 29 

247 

89 

401515 
31 

246 
151 
233 
65 
94 

212·213 
401S 20 

401S 17 
247 
101 
247 

401S 32 
64 

259 
197 
120 
167 

37 
2·3 
185 
67 

247 
4015 30 

COMPUTER ASSOCIATES VISUAL OBJECTS 69 
COPIA INTERNATIONAL LTD 
EMATEK GMBH 
GREY MATTER LTD 
HUMMINGBIRD COMM LTD (INT'L) 
INTEK TECHNOLOGIES 
LAHEY COMPUTER SYSTEMS 
LOGIC PROGRAMMING ASSOCIATES 
MICROWAY 
MKS I MORTICE KERN SYSTEMS 
OBJECT MANAGEMENT LABORATORY 
OBJECTS INC 
ON TIME MARKETING 

184 
246 

401S 17 
77 

191 
192 

40IS 29 
150 
140 
247 
42 

401S 32 

Category No. 
Inquiry No. 

103 
282 
125-126 
125·126 
122 
123 

41 
61 
201 
511·512 
513·514 
79 
80 
567-568 
109 
112 
142·1 43 

45 
506 

543 
559 
172-173 
122 

46 
61 
178 
198 
102 
101 
105-106 
282 
168 

47 

543 
254 
157·158 
250-251 
165 
231-232 
88-89 
282 
264 
141 

48 
157-158 
555·556 

POPKIN SIW & SYSTEMS INC (N.A.) 
SOFTAPPAOACH CORP 
SYMANTEC 
SYMANTEC 
WALKER, RICHER & QUINN 
WATCOMSQL 

SECURITY 
ALADDIN KNOWLEDGESYSTEMS 
DALLAS SEMICONDUCTOR 
EUTRON 
FAST HARDLOCK 
GLENCO ENGINEERING (INT'L) 
GLENCO ENGINEERING (N.A.) 
AACAL AIRTECH (!NTL) 
RAINBOW TECHNOLOGIES 
SOFTWARE SECURITY 
WIBU 

UNIX 
COBALTBLUE 
COPIA INTERNATIONAL LTD 
DISTINCT CORP 
HUMMINGBIRD COMM LTD (INT'L) 
SOFTWAY AMERICA INC 
WALKER, RICHER & QUINN 

UTILITIES 
ALADDIN KNOWLEDGE SYSTEMS 
CREATI VE MINDS 
MICR02000 
PKWARE INC 
PKWARE INC 
QUARTERDECK OFFICE SYSTEMS 
SOFTAPPROACH CORP 
THE LEARNING CURVE 

WINDOWS 
COPIA INTERNATIONAL LTD 
DISTINCT CORP 
FUZIWARE INC 
ICONOVEX INC 
KUREO TECHNOLOGY INC 
MENAI CORPORATION 
MICROCAL SOFTWARE INC 
NANAO USA CORP (N.A.) 
SOFTAPPROACH CORP 
VISUAL NUMERICS 
WINBOOK COMPUTER CORP (N.A.) 

GENERAL 

49 	 BOOKS/ PUBLICATIONS 
144·145 	 AP PROFESSIONAL 
65 	 BYTE ON CD ROM 

BYTE READER 
COMPUTER BOOK CLUB,THE (N.A.) 
OSBORNE MCGAAW·HILL 

51 	 MISCELLANEOUS 
BYTE BACK ISSUES (INT'L) 
BYTE EDITORIAL SURVEY 
BYTE EURODECK (INTL) 
BYTE NETWORKING ON DISK 
BYTE REPRINTS 
BYTE SUB MESSAGE 
BYTE SUB MESSAGE 
BYTE SUB MESSAGE 
BYTE WAREHOUSE 
DATAPRO (INT'L) 
MCGRAW-HILL MAGAZINES 
MCGRAW-HILL ON-LINE 

566 	 NETWORLD (INTL) 
PC EXPO NEW YORK 
POLLUTION SOLUTION 

Page No. 

179 
247 

53 
55 

132 
27 

84 
235 

4015 24 
4015 5 

139 
139 
167 

79 
153 
44 

4015 30 
184 

401514 
77 
44 

132 

84 
89 

221 
66 

152 
67 

247 
64 

184 
40IS 14 

247 
182 
248 
190 
248 
65 

247 
248 
13 

WORD PROCESSING/ DTP 
ICONOVEX INC 182 

XEROX IMAGING SYSTEMS (INT'L) 13 


14·15 
186 
209 
145 

46-47 

135 
194 
120 
180 
124 

401S 21 
401S 32 

200 
201 

28-29 
92 
93 

118 
136 
230 
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EDITORIAL INDEX 

For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number 
refers to the first page of the article or section in which the company name appears. 

lnqull}'No. 

A 
1131 Abi ltty Plus Software 206 

1023 	 ACI 401S 28 

1271 	 ACI US 75 


Adaptec 48, 97 

1272 Adobe Systems 75, 97 


Advanced Logic Research 41 

AER Energy Resources 41 


1029 AFP Solutions 40JS29 

1338 Aiwa Computer Systems 204 

978 Alacrity Systems 143 

1161 Alteclanslng Multimedia 187 

1147 American Megatrends 125 

1273 American Small Business 75 


Computers 
Annex Research 48 


9n, 	 Apple Computer 75, 85. 107, 

1167, 1274 113, 131 , 154, 177, 187 

1346 

1067 	 Arcland 208 

1275 	 Artisott 75 


Asahi/Optrex 40 

1276 	 Ashlar 75 

1051 	 AST Europe 40JS31 

AST Research 41 , 48 

AT&T 41 , 113, 125 


12n A Tl Technologies 75 

1278 AU1odesk 75 

1135 	 Avalan Technology 207 

1040 	 Axis Communications 401S22 

B 
1134 BBN Software Products 208 

1072 Bentley Systems 206 

1148 Best Data Products t25 

1060 Biscom 203 

1279 Blyth Software 75 

1149 Boca Research 125 

1002, Bortand International 22, 75, 

1280 133 


Brocktrout Networks Group 36 

Bytecom 34 


c 
Cabletron Systems 113, 181 

CAE Electronics 26 


982 Caere 40, 143 

1281, Canon Computer Systems 75, 

1347, 1364, 1365 154 

1163 	 CD Hardware t87 


CellWare 34 

1282 	 CE Software 75 


Cine· Med 26 

1283 Claris 75 

1168 Clary 187 

1284 	 Compaq Computer 30, 41, 48, 75 

1285 	 Computer Associates 75 


International 
Comtest 34 


1169, Connectix 75, t87 
1286 

1341 	 Conner Peripherals 48, 204 

1287 	 Corel 75 

1143 	 Creative lnteraciion 207 


Technologies 
1035, 	 Cristie Electronics 40JS23, 
1052 	 40JS 29 


D 
1137 DataCal 207 

1326 Data Electronics 202 

1348 Dataproducts t54 

1140 DataViews 208 

1288 	 Dell Computer 48, 62, 75 


Delrina 40, t25 
1289 Diamond Multimedia Systems 75 

1349, Digital Equipment 48, 62, t54 

1356, 1366, 1367 

1139 	 Digitalk 41, 206 


Doceo Publishing 97, t07 
1021 	 Dr. Materna 401S 29 


Dr. Neuhaus 34 

Telecommunications 

IS pages appear only in the International edfflon. 
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lnqull}' No. P•• No. 

E 
Electrogig 34 


1334 Electronics for Imaging 203 

1357, Epson America 154 

1368 


Ethicon Endo-Surgery 26 

1056 Eurosofl 401S 30 

1025 Eurosofl Technology 401S 27 

1132 EZPower Systems 207 


F 
F&H Simulations 34 

Fast Multimedia 34 


1031 Fontware 401S 27 

1173 Forminco 187 


Formula Systems 34 

Forrester Research 95, 113 


1028 4-Sight 401S 28 

1342 Fox Network Systems 204 

1290 Frame Technology 75 

1291 Franklin Quest 75 

1358 Fujitsu Computer Products 154, 


40JS 3 

Future Domain 48 


1165 FWB 187 


G 
Gartner Group 30 


1292 Gateway 2000 23, 48, 75, 

97, 187 


1038 G. Diehl JSDN 401S 22 

1327 Global Vi llage 203 


Communication 

GT&E 41 

Gupta 22 


H 
1293 Hayes Microcomputer 75 


Products 

1058 Headway Technology 40I S 31 


Group 

1294, Hewlett-Packard 48, 75, 143, 154 

1350, 1371 


High Techsplanations 26 

1039 HilAN 40JS 22 

1005 Horizons Technology 107 

1024 Hummingbird 401S 28 


Communications 

1328 Husky Computers 202 


1295 	 IBM 41 , 48, 75. 113, 125, 

187. 401S 3 


1221 IBM Personal Computer 119 

Igel 34 


1073 llog 206 

981 lmageFast Software 143 


Systems 

1050 lmax 401S 21 


Innovative Software 34 

1004, lnlel 23, 41, 75, 107 

1296 

1066, Intergraph 75. 208 

1297 

1298 lnterteaf 75 

1171 Interplay Productions 187 


Jntersoft 34 

1299 Investment Intelligence 75 


Systems 

1331 I.R.I.S. America 202 

1300 Island Software 75 


K 
1034 Kagema 40IS 25 

1055 Kinesix 401S 30 

1068 Kolvox Communications 206 

1054 K2 Software 40JS 30 


Developments 

1351 , Kyocera Electronics 40, 154 

1359 


L 
Lagercrantz Communications 34 

lANsource Technologies 40 


lnqull}' No. P••No. 

1111 Lead Technologies 208 

1352, Lexmark International 154 

1369 

1065 Ligature Software 40, 206 

1063 Logicode Technology 204 


Loral Data Systems 26 

1301 Lotus Development 75 


M 
1302 Macromedia 62, 75 

1360 Mannesmann Tally 154 

1036 Martignoni Electronics 401S 18 

1170 Maxis 187 

1150 MediaMagic 125 

1059 Mercury Interactive 40IS 32 


MetaCase Consulting 34 

1303 Metrowerks 75 

1304 Micrografx 75 

1046 Micro-Integration 401S 20 

1324 Micron Computer 23, 202 

1330 MicroNet Technology 202 


Micropolis 48, 97 

976, Microsoft 23, 48, 62, 75, 85, 107, 

1006, 1305 121 , 133, 187, 401S 3 

1138 Micro Telesis 207 

1333 MicroTouch Systems 203 

984 MindWorks 143 


miro Computer Producis 34, 97 

1049 Mitsubishi Electric 401S 20 


MLL Software & Computer 34 

Industries 

1142 	 Mortice Kem Systems 125, 207 

Motif 40 

Motorola 40, 173 


N 
1306 Nanao USA 75 

1307, NEC Technologies 75, 154, 

1361 401S3 


NetFrame Systems 48 

Network Peripherals 48 


1022 Network Utilities 401S 27 

(Systems) 


979 Newport Canyon 143 

Associates 


1146, Novell 48, 75, 175 

1308 

1145 Nu-Mega Technologies 208 


0 
1151 	 Objix Multimedia 125 


Olivetti 34 

1&1 Telecommunications 40JS 3 


1309 Oracle 22, 48, 75 

1057 Oracle Education 401S 31 


Systems 

1329 Orchid Technology 97. 202 


p 
983 	 PaperClip Imaging Software 143 


Peacock 34 

1033 Performance Technology 401S 29 

1136 Phar Lap Sottware 208 

1069 Pin Point Sottware 206 

1062 Plasmon Data 204 


PolyCon Data Systems 34 

1043 Portable Add-ons 401S 18 

1339 Portrait Display Labs 203 

1323 Primax Electronics 40, 204 

1053 ProtoSoft 401S 30 

1133 ProtoView Development 207 


Psion 34 


Q 
O·Logic 48 


1353, OMS 154 

1362, 1372 

1162 Quanta Press 187 

1310 Quark 75 


R 
1422 R&R Software 401S 32 

1003 Radius 107 


RadVision 34 


Inquiry No. 

1172 Rascal Software 
1020 Real Time Systems 
1421 Rhetorex 
1109 Robert McNeel 

& Associates 

s 
1026 	 Saber Software 

Seagate Technology 
Sequent Computer Systems 48 


1061, Sharp Electronics 75, 204, 

1311 

1423 

1325 

1321 


1312 

1313 


1164 

1152 

1107 

1045 


1335 


1032 

1047 


1314 

1315 


1316 


1042 


1071 

1044 

1041 

1370, Tektronix 
1373 

1030 

1332 

1354 


1074 

1048 

1317 


1166 


1344 

1318 


1319 

1322 

1037 


985 

980 


1001 

1320 


401S3 

Shuttle Technology 40IS 23 

Sigma Designs 202 

Socket Communications 202 

SoftBlox 36 

Softkey International 75 

Software Publishing 75 

Solid CompU1er 34 

Sony 97, t25, 401S 3 

Spea Software 34 

Spectrum Holobyte 187 

Spectrum Signal Processing t 25 

Spicer 207 

Spider Systems 401S 22 

Standish Industries 40 

StarTech CompU1er 203 


ProduciS 

Sunbelt International 401S 24 

Sundance 4015 23 

Multiprocessor Technology 

Sun Microsystems 

SunSolt 

Sybase 

Symantec 

SYM Media 

SysKonnect 


T 
Tally Systems 
Tandem Computers 
Target Systems 
Technology Concepts 
Tedas 

Telelogic 
Telequip 
Texas Instruments 
3Com 
Tobit Software 

1355, Xante 

1363 

1374 Xerox 


Xerox Imaging Systems 
1007 Xlng Technologies 

z 
Zenith 

PIAl•No. 

187 

401S 25 

40IS 32 


208 


401S 24 

48 


48, 75 

48, 75 


23 

75 

34 


401S 20 


30 

48 


206 

40IS 18 

401S 18 


t54 


401S 25 

203 

154 


113, t8t 

208 


Toshiba 401S 3, 401S 18 

Toshiba America 

Information Systems 
Traveling Software 
Tricord 

u 
U.S.A. Communications 
U.S. Robotics 

v 

Viewsonic 

Vlsioneer 

Vobis 

Vocaltec 

VoiceBit 


w 
Watermark Software 
Westbrook Technologies 
Western Digital 
Wollram Research 
WordPerfect/Novell 

Applications Group 

x 


75 


187 

48 


204 

75 


75 

40, 203 

40IS 21 


36 

34 


t43 

143 


48, 11 3 

137 

75 


t54 

40, 154 

40 


107 


41 




BIK:Vour [oac:h 

to the Internet~ 


Give BIX e try with our new 5 for Free Offer! Join BIX 

today and get 5 hours of evening and weekend access for free! 

-'::> 
-::. '- provided during regis tration. Using any communica tions 

G>Q"(/ 'U,,q; program, dial 1-800-695-4882. At the "logon" prompt en ter bix. 

Cfor; Then at the "name?" prompt enter b ix.byte39. If you have any 

questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491 -6642. 

Send Internet mai l to info@bix.com. Windows users can order BIXnav, our graphica l 

interface for BIX, for easy point and cl ick access. Detai ls are ava ilable during registration. 

Unde1 tno 5 for Free plan, Claytll'l'.e rates ($9,ttr.) apply f\)( occoss during prime lJ/Tle hours Tho 5 fOf Free ollor is volta lat h1&t-llffie membe1s only 

Circle 450 on Inquiry Card. 

The Internet connects you with 

more than 10 million people, at 

universities, companies, and other 

online services. Now, get full access 

to the Internet free of charge when 

you subscribe to BIX! You'll also 

get expert assistance from BIX 

moderators who can help you find 

your way around the Internet. 

These experts can guide you through 

the many services and features 

available, and help you find the 

information you're looking for. 

Anytime you need he lp, just join our 

special ' internet' conference and get 

fast answers to your questions. 

As you become more familiar with the 

Internet. you'll be able to download 

files from all over the world using FTP, 

connect to other sites and services 

through telnet. read and reply to 

Usenet Newsgroups, access utilities 

like finger and whois, and much more! 

BIX and the Internet together provide 

the largest and most effective technical 

resource for computing professionals. 

And with over 600 local access 

numbers in the U.S .. plus telnet access 

via the Internet, BIX makes it easy to 

connect. Try BIX today through our 

specia l 5 for Free offer - and become 

part of the top technical team! 

EIX 
If you caH hack if 

mailto:info@bix.com


Commentary Jessica Keyes 

So, Where's the IT Payoff? 
Spend $:1. trillion and what do 

you get? Productivity payoff­

or just deeper in debt? 

B 
usinesses that expected a big producti vity 
payoff from investing in IT (information 
technology) are, in many cases, sti ll waiting 
to collect. Numerous studies indicate how 

freq uently thi s has been the case, despite ma sive in­
vestmellls over the past 25 years. During the past decade, 
businesses have in vested $ I trillion in technology-but 
economic productivity has remained stagnant. 

Those who see a productivity payoff argue that it de­
bunks the productivity paradox. However, a careful analy­
sis shows th at any payoff can be attributed more to 
changes in management practices-downsizi ng, busi­
ness reengineering, fo reign outsourcing-than to use of 
technology. 

So, the productivity paradox does indeed ex ist. But 
what causes it? Most readers long on computer experience 
must have had that nagging feeling that all is not right in 
computerland- that maybe wri ting your own letters be­
cause you now have a word processor, instead of having 
the office secretary do it , and doing your own desktop 
publi shing aren't all they' re cracked up to be. The time 
spent learning some of the e programs can be counter­
productive. However, this is just the tip of the iceberg 
and a superfic ial cause of the productivity bust. 

Aside from the obvious, such as poor manage ment, 
lack or experi ence, and poor use o f tool s, the biggest 
productivity inhibitors, surprisingly, are external. 

Commercial software is a good example. It 's extremely 
buggy. This wasn' t always the case. The age of the main­
frame was the age of quality software. Today 's compet­
itive "get it out the door before they do" mentality forces 
beta-quality software on users who ex pect production 
quality. The Inte l Pentium debacle is just the latest bug 
perpetrated on us. Underlyi ng flaw s are fo und in just 
about every piece of personal computer software being 
sold today. Then.: is nm one among us who has not ex­
perienced these little pecu liarities-from compression 
programs eating entire hard di ks to conflict · between 
device drivers. All these diminish our productivity. 

Aside fro m an extremely high number of bugs in its 
software, the personal computer has also spawned an al­
most unimaginable number of people professing exper­
tise in it s dep loyment. The problem is twofo ld. One, 
many consultants are not the ex perts they claim to be. 
Two, the personal computer consultant is about as useful 
as the mainframe consultant. Both know only ha lf the 
equation. Both wi ll provide only those solutions they ex­
cel in. In other words, hi re a consultant wi th dBase ex­
perience , and you get a dBase solution. 

Of course, there is nothing wrong with dBase consul­
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tants. The problem is that organization often hire anyone 
carrying a laptop and hav ing a good command or tech­
nospeak. What they get is seldom a productive solution 
to the ir business problem. 

Larger companies armed with professional MIS staff 
have the wherewithal to make better techno logy dec i­
sions and hence have a better chance of increasing pro­
ducti vi ty. But even these larger organizations are at risk. 

Not everyone is an expert at everything. so the dutiful 
MJS type leans heavily on advice gleaned not from his or 
her peers but from trade publications. This is a fatal fl aw. 
lfyou compare other industries to the computer industry, 
you ' ll notice a disturbing trend . In most other industries, 
the trade magazines and newsletters are edited and writ ­
ten, for the most part , by industry experts. On the other 
hand , the majority of computer-industry magazines and 
news lette rs are written by journali sts and freelancers 
with little technology experience. 

Not too long ago, I read an article in a major industry 
weekly abou t building an ex pert system. Be ing some­
what of an expert in this particular area, I closely exam­
ined the freelanced article. I found no fewer than 20 mis­
takes . The danger here is that nonexperts readi ng thi s 
article are taking flawed advice-with rami ficatio ns that 
can seriously affect the bottom lines of their organizations. 

A few thousand years ago. the Romans had some good 
advice for those venturing into the marketpl ace armed 
with many doll ars but little experience. Eloquent sound­
ing in Latin. caveat emptor is espec iall y meaningful fo r 
those searching for the high road to producti vi ty today. 
Let the buyer beware. • 

Jessica Keyes is preside111 of New Arr Co1111111111icatio11s, a 
co11.rnlri11g jin11 based in New York City. Sire fo mrerly was 
111a11agi11g direcw r of rec/1110/ogy Jin· rlre New York S10ck 
Exchange. Sire is rhe awlror ofse1•e11 books. inc/11di11g The 
McGraw-Hill Multimedia Handbook and Solving the Pro­
ductivity Paradox. You can reach her 011 BIX clo "ediwrs" 
or 0111/re /11 1eme1at11ewar1 @pa11ix.co111. 

mailto:111eme1at11ewar1@pa11ix.co111


WORK LONGER 
WITH LITHIUM IN YOUR 

It's amazing what a little lithium can do.SYSTEM. 
The Dell Latitude XP notebook is the first full-size notebook to 

introduce the smart li thium ion battery. This vastly superior teclmology 

instantly provides up to 30% more energy for the same weight as other 

batteries. Perhaps that's why Computerworld recently stated about the 

XP, "We have seen the future, and it's Lithium." 

But our incredible battery life story goes beyond lithium ion. Our 

battery includes its own microprocessor that communicates with the 

CPU to optimize energy usage. You can fast charge in l Yi to 2 hours, 

even while you're using the Del l Latitude XP. And you never have to 

drain the battery before recharging. 

Call today to order this sleek little six-pound notebook. You'll 

work such extended hours, your boss just might have you tested. 

TO ORDER, CALL NOW. 

800--247--6819 
:-..1 on-Fri 7am-9pmCT • 'It t0am-6pmCT • Sun 12rm-5rmCT 

In Canada: Call 800-66 -3021 
hnp://www.us.,ld I .c. 1111/ 

IKcycodc #01015 I 



XPS P100c POWER XPS P100c WORKSTATION 

Dell Dimension XPS P100c Dell Dimension XPS P100c 
A Pentium• Processor-based A Pentium Processor-based 
100MHz System 100MHz System 

• Updated Pentium Chip • Updated Pentium Chip 
• Mini Tower Model • Mini Tower Model 
• 16MB EDC Memory • 16MB EDC Memory 
• 1GB Enhanced IDE Hard Drive (1oms) • 1GB Enhanced IDE Hard Drive (10ms 
• VS17 Monitor (17" CRT, NI) • VS17 Monitor (17" CRT. NI) 
• Imagine 128 Graphics Accelerator 	 • 64-bit PC! 2MB VRAM Video Card 

with 4MB VRA\o1 • 4X Multi -session EIDECD-ROM DrivE 
• 4X Mui i-sessron EIDE CD-ROM Dnve • 256KB Writeback Cache 
• Sound Blaster 16 Sound Card • 3.5' Diskette Drive 
• A/tee Lansing ACS-31 Speakers • Spacesaver Keyboard 
• 	MS" Office 4.3, MS Bookshelf, • MS-DCS 6.2/Microsoft Windows 

Visio Express for MS Office 3.1 / Mouse 
• 256KB Writeback Cache * For the ultimate high resolution 
• 3.5" Diskette Drive and reiresh rates, upgrade to the 
• Spacesaver Keyboard UI 7ES Monitor for just $200 more. 

..., • MS-DCS 6.2/Microsoft Windows 
y 3.1/Mouse t 
$3899 $3249 
Business Lease: $140/Mo. Business Lease: $120/Mo. 

Dell 's featured computer artist is MickWiggins. Order Code #500076 Order Code #500075 

XPS P75 OFFICE WORKSTATION XPS P90 OFFICE SYSTEM MULTIMEDIA P75 UNDER $2000 466D POWER STATION 

Dell Dimension XPS P75 Dell Dimension XPS P90 Dell Dimension XPS P75 Dell Dimension 4660 
A Pentium Processor-based A Pentium Processor-based A Pentium Processor-based lntelDX2™66MHz System 

75MHz System 	 90MHz System 75MHz System • 8MB RAM 

• Updated Pentium Chip • Updated Pentium Chip • Updated Pentium Chip • 540MB Hard Drive (12ms) 

• Mini Tower Model • Mini Tower Model • Mini Tower Medel • VS15 Monitor (15' CRT. NI) 

• 16MB RAM • 8MBRAM 	 • BMBRAM • Accelerated Local Bus Video with 

• 1GB Enhanced IDE Hard Drive(10ms) • 540MB Hard Drive (12ms) • 540MB Hard Drive (12ms) lMBDRAM 

• VS15 Monitor (15" CRT. NI) • VSt5 Monitor (15" CRT. NI) • VS15 Monitor (15' CRT, NI) • 3.5' Diskette Drive 

• 64 -bit PCI 2MB DRAM Video Card • 64-bit PCI 2MB DRAM Video Card • 64-bit PCI 1MB DRAM Video Card • Spacesaver Keyboard 

• 4X Multi-session EIDE CD-ROM Drive • 4X Multi-session BDE CD-ROM Drive • 4X Multi -session EIDE CD-ROM Drive • MS-DCS 6.2/Microsoft Windows 

• MS Office 4.3, MS Bookshelf, • MSOf\ice 4.3, MS Bookshelf, • Sound Blaster 16 Sound Gard 3.1/Mouse 

Visio Express for MS Office Visio Express for MS Office • A/tee Lansing ACS-31 Speakers * Add a t4.4 fax modem for just 
• 256KB Writeback Cache • 256KB Wri teback Cache • 256KB Writeback Cache S99more. 
• 3.5' Diskette Drive • 3.5" Diskette Drive • 3.5" Diskette Drive 
• Spacesaver Keyboard • Spacesaver Keyboard • Spacesaver Keyboard 
• MS-DCS 6.2/Microsoft Windows • MS-DCS 6.2/Microsoft Windows • MS-DCS 6.2/Microsoft Windows 

3. 1/Mouse 3. 1/ Mouse 	 3.1 / Mouse 

* Add a 3COM ELINK Ill (TPO) Network * Add a Creative Labs Sound Blaster * Increase your available resolution­
ln letiace Carci for just $704 more. 16 Sound Card and Allee Lansing upgrade to 2MB ORAM for $59 more.
f ACS-31 Speakers for1ust $178 more. f
t 	 t 

$2549 $2349 $1999 $1499 
Business Lease: $94/Mo. Business Lease: $87/Mo. Business Lease: $74/Mo. Business Lease: $55/Mo. 
OrderCode#500073 OrderCodo#500072 Order Code 11500071 Order Code #40 0051 

•Liuman rt.>es am1lablt' m rh i: U .S. only frrr rt•gtHETd uu.,iers uf D~·U Dirneru:Wn sy.src.'JltS purchased a/rc.-r 8/l/93 and Dell Ln1ir11.d1..· sysit.·nu purchased after 8/8/94. tfor a compleie copy, 
m teru•.m remote locaumu . OB1u11u.u k·tLSmg am111.;:t>J 11)· L.•(umg Gmu(>. Inc. ., Prices and 5f1Ccificmions nilid in iM U.S . llnl, and subject w change wHholll nouce . The fm 
FO RTUNE GLOBAL 5(\) 1.s 11 mufonnrk of lhe Time I n~·. Mtlt:,1;:i1k: Corp. Back cowr ~c,.ef1'1 l'muil ©1995 Elecrrir lifla/!~. Inc. © 1995 Dell Compuier CorfXJranon . All nghr..s r~>rl 
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XPS P90 WORKSTATION 

Dell Dimension XPS P90 
A Pentium Processor-based 
90MHz System 

• Updated Pentium Chip 
• Mini Tower Model 
• 16MB RAM 
• 1GB Enhanced IDE Hard Drive (l Oms) 
• 'JS 17 Monitor ( 17" CRT. NI) 
• 64-bit PCI 2MB DRAM Video Card 
• ·IX Multi -session EIDE CD-ROM Drive 
• 256KB Writeback Cache 
• 3.5" Diskette Drive 
• Spacesaver Keyboard 
• MS-DOS 6.2/Microsoft Windows 

3.1/Mouse 

• Add a Conner 200/ifOOMB tape 
backup unit for 1ust $199 more. 

t 
$2949 
Business Lease: $109/Mo. 
Order Codo #500074 

4660 WORKSTATION 

Dell Dimension 4660 
lnte1DX2 66MHz System 

• 4MB RAM 
• 365MB Hard Drive (12ms) 
• VS15 Monitor (15" CRT. NI) 
• Accelerated Local Bus Video with 

1MBDRAM 
• 3.5" Diskette Drive 
• Spacesaver Keyboard 
• 	MS-DOS 6.2/Microsoft Windows 

3.1/Mouse 

• Double your RAM for just $750 
more. 

t 
$1299 

Business Lease: $48/Mo. 
Order Code #400050 

Dell Latitude XP 
lntelDX4 100MHz System 

• 9.5" Active Matnx Color 
• 8MB RAM (36MB Max RAM) 
• 340MB Removable Hard Drive 

(810MB Max) 
• 	Sman Lithium Ion Battery with 

Advanced Power Management 
• 32-bit Local Bus Video. 

I MB Video RAM 
• 6.1 Pounds 
• 3-year Warranty' 
• 30-day Money-back Guarantee' 
• Expansion Options Available 

$4199 
Business Lease: $151/Mo. 
Order Code #600012 

1OOMHz ONLY 53299 

Dell Latitude XP 
lntelDX4 100MHz System 

• 9.5" Dual Scan Color 
• 8MB RAM (36MB Max RAM) 
• 340MB Removable Hard Dnve 

(810MB Max) 
• Smart Lithium Ion Battery with 

Aclvanced Power Management 
• 32-bit Local Bus Video. 

!MB Video RAM 
• 5.9 Pounds 
• 3-year Warranty 
• 30-day Mcney-back Guarantee 
• Expansion Options Available 

$3299 

Business Lease: $122/Mo. 
Orde rCodet600025 

Dell Latitudem 
lntelDX4 75MHz System 

• 9.5" Dual Scan Color 
• 4MB RAM (20MB Max RAM) 
• 524MB Upgradeable Hard Drive 
• 	$99 more for 2nd NiMH Balte1y 

(Slides into floppy drive to achieve 
extended I ttery hie) 

• 32-bit Local Bus Video, 

1 MB Video RAM 


• 6 Pounds 
• 1-year Warranty' t •30-day Money-back Guarantee 

$2599 

Business Lease: $96/Mo. 
Order Codo #600042 

SOMHz COLOR UNDER 52000 

Dell Latitude 
lnte1DX2 50MHz System 

• 9.5" Dual Scan Color 
• 4MB RAM (20MB Max RAM) 
• 260MB Upgradeable Hard Drive 

(524MB Max) 
• S99 more for 2nd N1MH Battery 

(Slides into floppy drive to act1ieve 
extended battery life) 

• 32-bil Local Bus Video. 

1MB Video Ri\lv\ 


• 6 Pounds 
• 1-year Warranty t •30-day Money-back Guarantee 

$1999 

Business Lease: $74/Mo. 
OrderCode#600022 

DELL SPECS 

A ll ofDell's 

systems with 
Pentium 
processors 

• ship with the 

new updated Pentium chip. 

Dell 's SelecrCare"' program 

gives yo u 3-year, o n- site, 

parts-and -labo r servi ce 
(mon itor included) on all 

Dell Dimension deskto ps fo r 
$199. A reassuring benefit not 
offered by other competitors. 

Superior 7-day-a-week, 24­
hour-a-day customer service 

including guaranteed ; next­

business-day, on-site service" 

I 00% money-back guara ntee'. 
If yo u're not full y sat isfied, 

re turn with in 30 days fo r a 
full refund of purchase price. 

Dell Computer Corporat ion, 
a $3.5 b illion company, is a 

member of the FO RT UN E 
GLOBAL 500."' 

TO ORDER, CAU NOW. 

800--274--4635 

Mon-Fri 7am -9pm CT • Sat 10am-6pm CT 


Sun tZpm-Spm CT 

In C:mada: Call 800-668-3021 


In Pucno Rico: Call 800-805-8030 

(In Spanish and Engli , h) 

h11p: //ll'll'W.us.dcl t.cn111/ 


IKcycode#OIOI6 I 
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•I Inside lvRo and Pentium me regisft'rt'tl 1rndemmks and fn1dDXl tmd JmellJ'X4 arl" fnu.femarks of lnrd Cor/xirmion. MS-DO.), MS, Windows and M1tTosoft arr res:isr,•n:d rrndrnwrk~ nf Mir...T"sofc CorfXJrnrion. 
! ti. 



And not just fast. The Dell O i1rn.: nsio n XPS Pl 20c femures a l 20MJ-lz Pentium 
chip - the fastest Pentium chip o n the market. Plus we designed the o vera ll 
architecture of the Pl 20c to take fu ll advantage of the C PU . We equipped ir with 
16MB EDO memory and up ro 5 l 2KB pipeline burst SRAM cache, which dramatically 
increase · the th roughput between chip and cache. Aclclecl 4 PC! and 3 ISA ·lors. 
A 128-bit graphics accelerator. And a 4X CD-ROM drive . 

lt all adds up to rad ically im proved pe rfor mance for sp readsheets, databases, 
deskto p publishing and multimed ia. Speed and video perfo rmance you can't find 
in any o ther 120MJ-lz PC - no matter how hard you look. So jusr tell your boss it 'll 
increase the quality vector or something. And make sure you get one for yourself. 

TO ORDER, CALL NOW. 

800--232--5617 

t..lnn-Fri i :im -9pmCT • S:u J0:1m-6rm CT 

Sun 1111111-)pmLT 

In Canad"; Call 800-66H-302 1 
http ://www. us.dd I.c< im/ 

IKeyrndc #01014 1 
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