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SEPTEMBER 19€0 A McGRAW-HILL PUBLICATION

63 of the World’s Most
Influential People in Personal Computing
Predict the Future, Analyze the Present

PAUL ALLEN, Microsoft/Asymetrix 0 STEWART ALSOP, P. C. Letter ] ANDY BECHTOLSHEIM, designer/Sun Microsystems J GORDON BELL, VAX designer/
Stardent Computer C] JIM BLINN, graphics/Cal Tech 0 GORDON CAMPBELL, early chips/Chips & Technologies J ROD CANION, Compaq _PAUL CARROLL,
Wall Street Journal (] JOEEN CAULFIELD, optics/University of Alabama (] JOHN COCKE, first RISC computer/IBM Fellow O ESTHER DYSON, Release 1.0
0O DOUG ENGELBART, groupware/Stanford University (] DAVID EVANS, graphics/Evans & Sutherland 0 FEDERICO FAGGIN, early microprocessors/
Synaptics (] LEE FELSENSTEIN, Osborne-1/Golemics (] BOB FRANKSTON, spreadsheet/Lotus (] BILL GATES, Microsoft (] DANNY HILLIS,

Connection Machine/Thinking achine; (] TONY HOARE, programming theory/Oxford University (] GRACE HOPPER,
COBOL/DEC (0 BRIT HUME, ABC News Chief White House Correspondent O BILL JOY, SPARC/
Sun Microsystems (] PHILIPPE X AHN, Borland OMITCH KAPOR, Lotus and 1-2-3/
On Technology (1 ALAN KAY, Dynabook and Smalltalk/Apple
Fellow O JOHN KEMENY, GLASIC/ True BASIC OO BRIAN KERNIGHAN,
programming/AT&T Bell Labs OJACK KILBY, integrated circuit/
consultant JGARY KILDALL, CP/M/Digital Research
[0 DONALD KNUTH, TEX/ y 1 ' Stanford University

DOTOM KURTZ, BASIC/True BASIC
TRS-80 designer/Adaptive Plus
and BYTEWEEK (I JIM

O STEVE LEININGER,
ORICH MALLOY, BYTE
MANZI, Lotus (I JOHN

MARKOFF, BYTE/New York Times 0 CARMA
MCCLURE, CASE and object orientation/
consultant 0 TOM MCWILLIAMS,
computer-aided engineering/ Amdahl O JAY
MINER, Amiga designer/ Ventritex (] RYOICHI

MORUI, superdistribution/ University of Tsukuba,

Japan CONICHOLAS NEGROPONTE, MIT
Media Lab (O TEDNELSON, hypertext/Xanadu
(Autodesk) (0 BOB NOYCE, integrated circuit/
Sematech 0 KEN OLSEN, DEC OO SEYMOUR

PAPERT, Logo/MIT Artificial
O CHUCK PEDDLE, early
ODICK PICK, Pick Operating
POURNELLE, BYTE columnist
and dBASE III/Ratliff Software
C and Unix/AT&T Bell Labs

Intelligence Laboratory
microprocessors/THStyme
System/Pick Systems (] JERRY
0O WAYNE RATLIFF, dBASE II
Production O DENNIS RITCHIE,
OO JONATHAN SACHS, Lotus 1-2-3/
independent developer J KEN SAKAMURA, TRON Project/University of Tokyo,
Japan ] DICK SHAFFER, Computer Letter O CHARLES SIMONYI, software developer/
Microsoft (0 MICHAEL SLATER, Microprocessor ; Report 0 ALVY RAY SMITH, graphics/Pixar
OBILL STALLINGS, networking/ consultant (] BJARNE STROUSTRUP,

L]
C+ +/AT&T Bell Labs (1 JONATHAN TITUS, Mark-8 designer/EDN Magazine
and EDN News ] JOHN WARNOCK,

PostScript/Adobe Systems 09

OO TERRY WINOGRAD, natural

language/Stanford University
ONIKLAUS WIRTH, Pascal and
Modula-2/Swiss Federal Institute
of Technology (ETH) O STEPHEN
WOLFRAM, Mathematica/

Wolfram Research 0 ED YOURDON, $3.50 U.S.A./$4.50 IN CANADA
CASEand object orientation/constultant 0360-5280
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MICROBYTES

Research news and industry developments shaping the world of desktop computing

Edited by D. Barker

The Lotus Case: Judge Rules User Interface Is Protected by Copyright

hen U.S. District Court Judge

Robert Keeton issued his final
declaration in the look-and-feel lawsuit
filed by Lotus Development against
Paperback Software, he wrapped up
at least the first phase of one of the
most closely watched legal cases ever
to hit the computer industry. Judge
Keeton’s decision was firm and
unambiguous, and if it sticks, it could
deal a deathblow to software cloning,
even in the form of a “compatibility”
option such as that offered in Borland’s
Quattro Pro.

Although Keeton’s ruling would not
provide precedence for similar court
cases being heard elsewhere in the
country (e.g., Apple’s suit against
Microsoft over Windows), it’s a
significant decision in the legal wran-
gling over the protection of noncode
aspects of software. Keeton tossed aside
the nebulous concept of look and feel in
favor of the more prosaic principle of
“structure, sequence, and organization”
to find that 1-2-3’s user interface is a
creative “expression” worthy of
copyright protection. If the logic holds
firm through subsequent court chal-
lenges—some observers predict it
won t—it could become more difficult
for software engineers to create
products that don’t infringe.

Among the giant look-and-feel cases
twisting their way through the courts,
the suit filed in 1987 by Lotus against
two companies that make 1-2-3 work-
alikes, Paperback Software (VP-
Planner) and Mosaic Software (Twin),
might have been the cleanest. The battle
between Apple and Microsoft/Hewlett-
Packard over Windows is complicated
by messy contractual and licensing
issues, while the suit filed by Ashton-
Tate against dBASE cloner Fox
Software involves tricky questions
about the copyrightability of computer
languages and of products derived from
publicly funded research. At its most
basic, the Lotus case promised to
answer the question of how much
copying is too much.

As in any copyright case, the judge
had to first determine whether 1-2-3
was indeed copyrightable and then
whether the defendants’ products

substantiality.

“I conclude that a menu command structure is capable of being
expressed in many if not an unlimited number of ways, and that
the command structure of 1-2-3 is an original and nonobvious
way of expressing a command structure.

“The user interface of 1-2-3 is its most unique element, and is
the aspect that has made 1-2-3 so popular. That defendants
went to such trouble to copy that element is a testament to its

“I must disregard defendants’ experts’ predictions of doom
for the computer programming industry if copyright is extended
to the user interface and other nonliteral elements of computer
programs. . . . Rather, this legal issue must be resolved in such
a way as to extend copyright protection, clearly and
unequivocally, to those nonliteral elements of computer
programs that embody original expression.”

—Judge Robert Keeton

violated that copyright. There is
virtually no legal dispute over the right
to protect underlying source and object
code, and in any event there was no
evidence here that Paperback Software
had copied 1-2-3 code. The problem
was whether by imitating 1-2-3’s menus
and commands the defendants had acted
unlawfully.

In making his determination, the judge
said that he had not found the concept
of look and feel, as expressed in earlier
lawsuits outside the software industry,
to be helpful; rather, he relied on
Lotus’s definition of a user interface, as
determined by the structure and
organization of menus, the macro
language, the use of function keys, and
SO on.

Keeton quickly pointed out that Lotus
doesn’t own the concept of an electronic
spreadsheet. He also found certain
elements of 1-2-3’s user interface to be
nonprotectable; for example, he said
that the use of a rows-and-columns
screen arrangement with horizontal and
vertical cell addresses was not copy-
rightable because Lotus didn’t invent it
and it was essentially the only way to
organize a spreadsheet.

If the realization of an electronic
spreadsheet involved no creativity
beyond what was dictated by the
concept itself, 1-2-3’s user interface

would not be copyrightable. But Keeton
found the organization and wording of
the program’s descending menu tree to
constitute the essence of its commercial
and intellectual value. According to
Esther Schachter, editor of Computer
Law and Tax Report, Keeton looked at
the “gestalt” of 1-2-3, rather than at
specific words or screens, to determine
that it is indeed an original work. The
judge also said that even though
commands such as Print or File Retrieve
are functional in nature, that doesn’t
preclude awarding protection to the
overall menu scheme.

The most important point in support of
1-2-3’s nonunique originality came
from alternative products on the market.
Paperback Software argued that 1-2-3
was a market standard and that achiev-
ing success required making a program
“compatible” with the standard’s
keystrokes, macros, and file format. But
Keeton saw the success of programs
such as Microsoft Excel and Computer
Associates’ SuperCalc4 as evidence that
other, incompatible spreadsheet designs
were technically feasible and commer-
cially viable.

After finding that 1-2-3’s structure
was original, the judge had to determine
whether that structure represented a
“substantial” part of its expressiveness.

continued
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14 YEAR GUARANTEE

Since 1976...Low Prices,

Full Service, Satisfaction or

Your Money Back!

Monitor O
. Tnie 25 MHz.

Canpatible

JADE COMPUTER

. 1 M8 of 32 BIT RAM
Expands to 8+ 8 M8

. Built-in High Speed Cache
. 100% Novell & 1BM

. 1.2 MB 5'4" Disk Drive
. Fast 1:1 interleave Dual Hard
Disk/Dual Floppy Disk Controller

. Weitek 3167 FPP Socket
Monitor & Hard Drive Options
40 MB 80 MB 600 MB
System System System

Complete Monographics System

54198 | $4298 |$6698

Ultra 486

3698

=== Double The Power.
Twice The Speed
4 WAz
ptional Li:x";‘ﬂ;t 12,1 03 s
80486 CPU

. Full Size Professional Case

. 101 Key Enhanced Keyboard

. 200 Watt Power Supply

. Built-in Clock/Calendar

. Assembled & Tested in USA.
. One Year Warranty

JADE COMPUTER

PRO-286

12 MHz

Monitor Optional

= e 1‘3—'—‘

—286 POWERHOUSE—

- 80286 processor running at
12 MHz or 20 MHz*

+ Zero wait state

- 1 Megabyte of RAM

- 1.2 MBor 144 MB drive

« Hard/floppy controller

- Six 16Bit & Two 8 Bit
expansion slots

+ 102 key enhanced keyboard

- 200 watt power supply
- 80287 socket

- Clock/Calendar

- Norton SI. 13.7/20.3
« Landmark 16/25.9 *

+ One Year Warranty

Monitor & Hard Drive Options (12 MHz)
Floppy 40 80
Only I Megabyte I Megabyte
Complete Monographics System

¥798 | 1098 | 1398

Complete VGA System

$1098 | 1398 | 51698

“For 20 MHz System Add 298

JA ECOMPUTER
Super-386
16 MHz (SX)

= - 5898

Monitor Optional

20 MHz 25 MHz

$1298 1398

25 MHz Cache 33 MHz Cache

51798 51998

—FIRE BREATHING 386—

. 80386 processor running at « Full size case '
16 MHz (SX). 20 MHz, 25 MHz - One 32-Bit. Five 168it
or 33 MHz Two 8-Bit slots

. 1 MB RAM expands to 4 M8 - 102 Key enhanced Keyboard

. 384K Shadow RAM . 200 watt power supply

. 1.2 MB or 1.44 M8 Drive . Clock/Calendar

. 1:1 Interleave Hard Disk/ . Norton S.. 18/23/31.6/31.6
Floppy Disk Controller

. 80387 Socket
Monitor & Hard Drive Options (16 MHz SX)
Floppy 40 80
Only Megabyte | Megabyte

Complete Monographics System

. landmark 21/25.5/32.6/435

Complete VGA System .y s998 | 1398 |$1598
4498 | 54698 |*6998 | | Micresoft DOS Complete VGA System
- Ponasonic 8087...... 88 80287-12.5278 | 3 3 $78 $1358 | $1698 | $1898
EPSON ana 8087-2 ...5118  80387-5X .5318 — For 20 MHz add 388 For 25 MHz Cache add *888
LX-810 ...5178 KX-1180 ..5169 8087-1 ...°158  80387-16.%348 4,01 _ $88 For 25 MHz add *488  For 33 MHz Cache add *1188
FX-850 T call KX-1191 ..5238 80287....5128 80387-20 .5388
S KX-1124 ..5289 80287-8 ..5198 80387-25 .3488
FX-1050 . . .Call
e KX-1624 . .s428 80287-10 .5228 80387-33 .5598 Trackballs
19510 ...5289 alu
Lg.gsc weteiy 80287 XL .5228 Logitech Trackman Serial . ...... 598
LQ-950 ... .Call j ITT Co-Processors Internal Modem $ kzg:;estgegga}g'éﬂ%?gcﬁlsisnél ------ 108
£ o T ) 20878 ..... s198  2087-12 ....5268 74 ------
Q1010 ...Cal = 2 o108 EEEEE B8R w/Software MicroSpeed PC-Trac BUS ... s9B
LQ-2550 B3 C;ll =Ty | 1200 internal w/software . . . ... MicroSpeed FastTrap Serial ....5108
i s MicroSpeed FastTrap BUS ..... 5118
EPL-6000 Laser Printer....Call VGA Package ‘ngg ggﬂg ‘;ﬁ;”;;‘ ---------- : 122 P P ®
W -~ |1l | 2400 baud extemal .......... =
h) HEWLETT ; ‘ 2400 PS/2 intemal .......... $198 anasonic VGA
[F PACKARG Card $148 ) ,j PanaSync Monitor s
New LaserJet IP............. 998 . Roland Plotters 1024 x 768 6
H.P. LaserJet Il ........... 51698 — Szga ) DXY-1100 o vvvaeeeenns s798 | 14" 28 Dot Piteh 4
H.P. DeskJet Plus . ........... 5698 Hi-Aes Card All Roland Models Available
H.P. DeskWriter/For Mac ... ...... 848 — — "_-09'?;“" i fen. B 68
Extra TOner s s swws « sonva vwad s98 ogiMouse Hi-Rez. Bus.........
Extra Ink Cartridge ............ 19 essOries (ﬁp] HEWLETE JADE COMP UTER LogiMouse Hi-Rez Serial .. ...... 98
i y A vour PACKAR Technicon 5102 _
Tripplite Battery Back-up 5308
450 Watt UPS «.ovoveeeen... s398 puctic Poge PostSpt L 1P/ .. 2398 Pri $ Microsoft BUS Mouse
750 Watt UPS 5498 Padfc Page POSSTPE LI i 278 rinter 1 28
1200 Watt Ups .11 608 PO 2sin 1 (72 E0Sh Ll (5308 - 120CPS. 9 PIN rinter 200 pm $48
............. PDP 251in o sz48 . Near Lett lity Printing . Four Print Sty w/Drivers Software
3%" Disk Drives } PDP Plotter in a Cartridge "P/”/l“ ‘ Eg%;/lai;%u:r;\tgang?e " . oﬂ“JYe"a? Wa(x::ty
720K intemal/extemal . ... $78/178 4 MB Memary Card for L /1D . - Intemational Character Set | Scanner
1.44 MB intemal/extemal .588/5188 without RAM . As_sgzg i mg o 'sigs Tape Back-up Diamond Flower HS-3000 Plus .$198
Tripplite Line Stabilizer f B = P S 40 MB Intemal .............. 5268 OCR Software for HS-3000 . ... 88
600 Watt Line Conditioner .. ... 598 Newl Memory Card for LJ IP/1ll - 150 MB Internal . . . .« ..o 628 Keyboard
1200 Watt Line Conditioner . ..5158 Without RAM Z 148 gmg s 2 e 5248 250 MB Internal ..o vnnnn ... s728 102 enhanced click ............ 68
1800 Watt Line Conditioner . ..¢188 IMB...oooo 196 S0 e For Extemal Add............. $128 Keyboard Drawer. ............. s34
No Surcharge

for Credlt Cardsl

California
Torrance. Costa Mesa. Woodland Hills _—
Kearny Mesa, Sunnyvale
Texas Georgla Arizona ,iCnocompuiER

Addison, Houston

Smyrna Phoenix

T =

Not all items in stock at our nine retail locatlons

Circle 152 on Reader Service Card

MA)I-‘( TING CO tCIL

Inside California 1-800-262-1710
10 Day Money Back Guarantee ——————eouou——
We accept checks, credit cards (or purchase orders from qualified firms and institutions.) No

JADE COMPUTER

4901 W. Rosecrans Ave. Box 5046, Hawthorne, California 90251-5046 213-973-7707
Continental U.S.A. 1-800-421-5500

surcharge on credit card orders. CA., TX. GA. & AZ. residents add sales tax. Prices and availability
subject to change without notice. 4.00 minimum shipping and handling charge.
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OVER $2 MILLION DOLLARS WORTH = ————
OF INVENTORY DROPPED IN OUR LAP SUBPREIME

TO SELL TO YOU AT WHOLESALE PRICES 2014 McCULLOCH BOULEVARD, SUITE A
LAKE HAVASU CITY, ARIZONA 86403

(602) 453-9555 » 1-800-752-6016 » Fax (602) 453-9379

FIVE YEAR WARRANTY PLEASE CALL ON
ON ALL SPREE SYSTEMS SPREE COMPUTERS SPECIAL CONFIGURATION
286-12MHZ 386-20MHZ
80286 12 MHZ AT 80386 20MHZ AT
1 MEG MEMORY 1 MEG MEMORY
1.2 or 1.44 FLOPPY DRIVE 1.2 or 1.44 FLOPPY DRIVE
40 MEG HARD DISK 40 MEG HARD DISK

101 KEYBOARD w/TRACKBALL
VGA MONITOR & CARD w/256K
TWO SERIAL PORTS
ONEPARALLEL

$1499

101 KEYBOARD w/TRACKBALL
VGA MONITOR & CARD w/256K
TWO SERIAL PORTS
ONE PARALLEL PORT

“ it cau $1899

BLOW-OUT SPECIALS
% Seagate DTK EMERSON

BAREBONE AT (10 MHZ) MONOCHROME

MFM DRIVES DRIVE DiveOny  XTKi CASE e MB ¢ P.S CARD & MONITOR

ST225  65MS 21MEG :199. :239. $299 $109

ST125  28MS 21MEG $229. $279.

ST138  28MS 32MEG $279. :329. (Unbelievable) BIDIJOOIEI) E)AEIT

ST251-1 28MS 42MEG $329. $389. N-

STI51  24MS 42MEG $379. $439, DELTAGOLD XT EMERSON

ST4096 28MS B8OMEG $559. $609. (10 MHZ) VGA

RLL DRIVES 512K « 1 DRIVE ¢ 1/O CARD MONITOR & CARD

ST225R 70MS 21MEG $189. $239. MONOCHROME MONITOR & CARD

ST238R 65MS 32MEG $219. $269. KEYBOARD ¢ MS DOS ¢ BASIC $399

ST138R 28MS 32MEG $259.  $309. $449

ST250R 70MS 42MEG :279. :338' REFLACEMENT

STI57R 28MS 49MEG $369. $419. -

ST277R  28MS 64MEG $379. $439. Panasonlc HAYES

SCSI DRIVES Office Automation ™ A POWER SUPPLY COMPATIBLE

FrRe e diEr pE g PANASONIC IS COWATT 889 M00INTERNAL oo
439. 489.

STI77N  24MS 60MEG $559.  $609. $289 2 447 2400 INTERNAL. 879

ST1096N 24MS 83MEG $799. $849,

LAPTOP COMPUTER ACCESSORIES PRINTERS

TO S HI B A ACCESSORIES HP DESK JETPLUS  $ 699

T-1000 T-3200 HPIIP [& EE&LAE;T $ 979
T 1000 $ 599 AC ADAPTER T-100/1100+ 4200 CARRY CASE 99.00 HPII (] E'E&"fgg $1565
2400 B MODEMS 199.00  3MB MEM. BRD. 1079.00
} 1288 i‘EB 21;?8 CARRY CASE FABRIC 7 Rleygen HPIID EAER%SS  $2750
UNIV. 9 VOLT ADAPTER CALL HP III i) HEWLETT 1775
T1200HE S99 Trzoorm  EDEGIOs AR
T 1600 20 MEG $2999  BaTrERY PACK Gy otk BRD. 69.00 MEMORY & ACC
T 1600 40 MEG $3359 BATTERY RECHARGER  279.00 T-5T2(L)AQ
CARRY CASE 7900 16 BIT LAN CARD 49.00
T 3100 E 40 MEG $2819 A8 SE 24008 EXP SLOT 1980 HPU&IID PACIFIC DATA
T 3100 SX $3550 BATTERY PACK CALL 2 MBMEM. BRD. 539,00 1MB $249
BRIC CASE 99,00 2MB $359
T 32001.44 20 MEG  $3299 2400 B MODEM cALL FONTS
UPGRADFS 132 MEG CALL LEATHER CARRY CASE 2990 4MB $599
T 3200 SX $3779 gEnn UNIVERSAL TONER  § 79 POSTSCRIPTS  $479
T 5100 $3899 BATTERY CHARGER 0 LAPTOP T SPREADSHEET  $110
T 5100 100 MEG $4499 LOW CAP BATTERY PACK 6900 PARTS: S - 25IN ONE $265
FABRIC CARRY CASE 8900 MS.DO533 99.00
T 5200 40 MEG $4619 1’5 MODEM 19900 LAPLINK & ALL LAPTOPS 99,00 2MB $359  PLOTTER $249
T 5200 100 MEG $4979 2 MB INT. MEM . BRD. 6900  MS.DOS 401 CALL TONER § 59 HEADLINE $749

- All prices subiect to change -
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33 MHz 80486 Motherboard

Faster than Everex Step'~' & ALR
15 MIPS! $2,990 Qty 1

Features:
« External 64K or 256K Write Back Cache

 |ROS DesigrvWeiter Support
« Burst Mode Design for Maximum Throughput
= Expand up to 16MB
MIPS Cache Bk
486/25 1.4 64K 2599
386/33 8.3 64K 1479
386/25 6.2 64K 1229
386/20 49 64K 1069
* We manutfacture motherboard and
complete system with FCC/UL Available

Technology Power Enterprise, Inc.

46560 Fremont Bivd #118, Fremont CA 94538
Tel (415) 623-9162 FAX (415) 623-9462

Circle 289 on Reader Service Card

3M DISKS

Unformatted Formatted

514" DS/DD $ S8ea $ .63ea
5 /4" DS/HD $1.01 ea  $1.07 ea
31/DS/DD $ 83ea $ .9ea
3 1/2" DS/HD $1.53 ea $1.62 ea

Smart™ Mouse

100% Microsoft® Compatible
2-Buttons / Lifetime Warranty
DBS & DB25 Connectors (serial version)
Order #MOUSE $29.95
Designed for 1BM PC/XT, AT & compatibles.
1-800-258-0028

S&H:FOB Grand Rapids, MI. Ml residents + 4% tax.
Prices subject to change. COD + $5.50. a4
et s 530+ o

Preciaion Data Producta™

d P.O. Bax 8367
P Grand Rapids. MI 49518
616-698-2242 FAX:616-698-9047

Circle 224 on Reader Service Card

NEW UNIQUE POWERFUL!
INTRODUCING...

NETFAX*

NETWORK FAX SYSTEM

¢ Send from within WordPerfect

* Automatic inward routing via TTI/CSID

* Uses no TSR Memory

¢ Includes facsimile modem & network software
e Send FAX messages from any workstation

* Merge text and graphics

* Automatic personalized cover sheets

¢ Can both send and receive

* Secure Journal to Users $995
Get FAX Power Today!
ALL THE FAX® 1-800-289-3329

Circle 14 on Reader Service Card

80CS1

BASIC-52 BOARD
$225 US includes:

Intel 80C51FA, new PWM array
RS422/485, auto RX/TX flow
RS232, auto override select

128K static RAM, battery back up
32K CMOS EPROM, 8K Basic-52
Battery operated & NiCd charge
On board power supply, 300ma
Hitachi LMxx LCD driver port

PC communication software

% % * OPTIONS * % %

Prototyping Board

PC/RS232 «—> RS422/485 . ...

Prgmr 27Cxxx, 87C51/xx

BINARY DATA ACQUISITION CORP.

1735 Bayly Street, Pickering, Ontario LIW 3G7

Canada, Phone (416) 420-8029 Fax (416) 831-0510
Cashiers Cheque or Visa

Circle 39 on Reader Service Card

SAME DAY SHIPPING (USUALLY)
QUANTITY ONE PRICES SHOWN for JULY 23, 1950

ICS PROMPT DELIVERY!!!

QUTSIDE OKLAHOMA: NO SALES TAX
2MB Upgrade LJ IP & Il $183.00
DYNAMIC RAM

1MB  COMP DeskPro 386S $225.00
SIMM  AST Prem386/33Mhz  160.00
1Mx9 80 ns
256Kx9 100 ns
iMx1 80 ns
256Kx1 60 ns
256Kxt 80 ns
2s6Kkx1 100 ns
256Kx1 120 ns
64Kx4 100 ns
64Kx4
EPR
27C1000 128xx8 200 ns
27512 64Kx8 200 ns
27256 32kx8 200 ns
27128 16Kx8 250 ns
STATIC RAM
62256P-10 32kx8 100 ns
6264pP.12  8Kx8 120 ns

3260.00 $335.00
80287-8 BO3B7-16 B03IBT-25

NIT2C87-20 NIT 2C87-125 IIT3CAT-20

$120.00 $205.00 BO357-20 B0367-33

B087-2

i
%

CYRIX$350.00 $315.00
%

BOJBT-20

MasterCard VISA ar UPS CASH COD
MICHDPROCESSORJ UNLW!TEO INC
H

4,000 5 PMNA? ( ] 67 4961

Circle 184 on Reader Service Card

Special Offer

Introduction of new transputer products

CD-TBI0/AT 10 slot TRAM
motherboard. Onboard root
transputer with 1-20 MB
memory, FIFO, C004 and T222.
High speed 16-bit AT bus inter-
face. BO0O8 compatible.

Entry level price ...US$ 2,700

Size 2 TRAM’s with T800-20

CDTRAM2-1, IMB RAM US$ 1,040
CDTRAM2-2, 2MB RAM US$ 1,320
CD-TRAM2-4, 4MB RAM US$ 2,240
CDTRAM2-8, 8MB RAM US$ 3,590

Cresco Data A/S, 148, Oeresundsvej
DK-2300 Copenhagen 5., Denmark
Phone +45 31 55 42 70
Fax +45 31 55 01 53
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COORDINATED

MOTION CONTROL
Indexer LPT ™

« Powerful

« Easy To Use

« Economical $199

O Software easily converts printer port into multi
axis step motor controller,

O Use IBM type personal computer to control
movement of cameras, positioning stages, valves,
robolics, optics, custom plotters, machine tools, or
other motion or positioning applications,

[J Accepts "plain English" commands from any
language or program that can write to a file including
BASIC, C, Pascal, spreadsheet and database macros,
high level laboratory software, and even from DOS
batch files! HPGL converter available.

[0 Full functions for up to six axes including step,
direction, reduced current, power, limit switches,
home, accelleration, position tracking, line drawingand
more.

[0 Super Manual covers everything. Easy to read.
Easy to use. Numerous examples.

(] ‘Why fight with RS-232 and cryptic commands AND pay
$500 or more per axis?

Inquire about Indexer LPT today !

Ability Systemscory.
1422 Arnold Ave. Roslyn, PA 19001 (215)657-4338

Circle 10 on Reader Service Card

I\ HOA
. AN .

MODEL: ALL-03

$5895

(COD, VISA, MC)

FOR PC XT/AT/386

® E(E)PROMs genera!
NMOS & CMOS (16k to 512k, 1M to 4M BITs)

® BIPOLAR PROMs

m PAL,CMOS PAL, GAL, PEEL, EPLD, I-PL

® Microcomputer (8748, 8751, 87C51 & Z8 series)

m IC TEST (TTL 74/54 & 40/45 series)

= MEMORY TEST

m HEX TO BINARY code converter for INTEL 80/86 HEX
MOTOROLA S1/52 HEX and TEKTRONICS HEX

= HIGH SPEED

m 40 PIN test socket with 40 sets of software controlled
circul, 40 sets of programmable

® "“GO" KEY & "GOOD" —LED permit stand alone machine
operation

m 4 SOCKET ADAPTER (OPTION)

— 1 Year Warranty & 30 Days Money Back Guarantee —
ORDER TOLL FREE 1-800-633-3449
IN CALIF. (Tel): 408-748-8491 (FAX) 408-748-8432
cC&J MICRONICS

1400 Coleman Ave., #D-13, Santa Clara, CA 95050

Circle 81 on Reader Service Caru

$120 to repair a
hard disk failure!

That same $120 could have

paid for breakdown insur- g !

ance on a basic com- X

puter system for an

entire year. Insurance

against hard disk failures

and any other losses. Now SAFEWARE FIX:IT
provides insurance for mechanical breakdown,
(wear and tear) as well as external losses
(theft, fire, power surges, natural disasters
and more). All in a single policy, for as little
as $100. per year. Call free for full information.

(" 1-800-822-2345

Local 1-614-262-0708 Fax 614-262-1714

SAFEWARE, The Insurance Agency Inc.
2929 N. High Street

PO. Box 02211

Columbus, OH 43202

Not Available in All States
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