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Spring Has 
Sprung ... 

And So Ha~e 
Our Deals! 

PLEASE CALL US FOR PRODUCTS 
NOT LISTED. WE SHIP TO 
APO & FPO ADDRESSES. 

CALL US FOR A FULL CATALOG. 
EDUCATION & 

ACCOUNTING & 
ENTERTAINMENT 

All Teach Yourselt Series $59.00 

PERSONAL FINANCE F19S!eal1hFighler $45.00 
FlightSimulator4.0 $45.00 

OacBonus Pack4.0 $175.00 Individual Training Series $40.00 
Peachtree 111 wl Data Query $229.00 King'sQuest(each) $35.00 
Ouicken3.0 $39.00 Leisure Suit Larry Il l $39.00 
Ronstadt's Financials $115.00 Simcity $35.00 
Turbo Tax Personal $45.00 Tetris $22.00 
Turbo Tax Professional $229.00 Vettel $32.00 

CAD Whe1e .. Is Carmen San Diego $30.00 

Autosketch2.0 $95.00 GRAPHICS 
Design Cad 30 2.2 $205.00 Au!odesk Animator $169.00 
Design Cad 4.0 $155.00 Deluxe Paint II Enhanced $69.00 
Gene ricCaddlevel3 $165.00 Freelance Plus 3.01 $349.00 

COMMUNICATIONS Graphwriterll $309.00 
HarvardGraphics2.13 $319.00 
Inset Plus(w/HiJaak) $139.00 
PC Paintbrush IV $65.00 
PC Pain1brush IV Plus $119.00 
Pizazz Plus 1.3 $69.00 
Show Partner FX 3.5 $229.00 

HARDWARE& 
PERIPHERALS 

Copy II Oplion Board Deluxe $115.00 
lntel Above Board Plus 512K $435.00 
Logitech Bus Mouse C9 $85.00 
Logitech Scan ManPlus $185.00 
LogitechSerial Mouse C9 $65.00 
Logitech Trackman Serial or Bus $69.00 
Masterpiece $89.00 
Masterpiece P!us $105.00 
Mic1osol1 Mouse w/Painl $109.00 
Orchid Prodesigner Plus 512K $349.00 
PacificData25 -in-one $289.00 
Pacific Da!a Pacific Page $509.00 
Paradise VGA 1024·512 $305.00 
Polaroid Palette Plus (EGA) $2,399.00 
Prac Periph 2400 Ext w/MNP 
Prac Periph 2400 Int w/MNP 
Sola 286i Accelerator 
So1a386iAccelera tor 
Super Cartridge 1 -IQ Engineering 
Super Car1ridge 2 -IQEngineering 

$209.00 
$179.00 
$259.00 
$399.00 
$275.00 
$449.00 

Worklport 2400 Modem $249.00 
Worldport 2400 Modem w/ MNP $345.00 
Wor!dport 2496 Fax Modem $485.00 

Carbon Copy Plus 5.2 
Close Up Support 3.0 
PCAn~herem 
Procomm Plus 
Smarterm 240 3.0 

DATABASE 
ClarionProfessional Developer 
Dataease4.2 
FoxproSingleUser 
PFS Professional File 2.01 
R& RCode Generator 
R&RRelational Report Writer 
RBase For DOS 

$115.00 
$165.00 
$69.00 
$52.00 

$199.00 

$399.00 
$485.00 
$479.00 
$200.00 
$109.00 
$115.00 
$465.00 

DESKTOP PUBLISHING 
Bitstream Fonts (each) $95.00 
Flowcharting II Plus $135.00 
Freedom Of Press $259.00 
Go Scrip1 Plus Ver. 3 $199.00 
GoScflp! Ver. 3 $99.00 
Gostyles · Lasergo $149.00 
lnteractiveEasyllow $109.00 
Per :FORM 2.0 $169.00 
PFS 1st Publisher $89.00 
Power Up! Express Publisher $89.00 
The New Print Shop $39.00 
Ultrascripl PC 2.0 $119.00 
Ultrascript PC Plus 2.0 $269.00 
Ventura Publisher $549.00 

INTERNATIONAL OR4D4E4RS 
818. 347. 2 

FAX YOUR ORDER 
818. 347. 9977 

PHONE YOUR ORDER 

800 • 73~ers~ro~!r!e!and state 
Immediate shipment o~ purchas~ o d unlvers1tles. • Pnces subject 
agencies cities,counties, schoo an t k last • We ship the latest' r andwh1lesoc s · •to change with out no 1te M t r Card and American Express. 
versions. • We accept Visa, a~:s • ' 15% restocking fee tor all 
2% surcha'.ge on American Exp• Please call (818) 347.9400 tor an 
non·defecfive Mms returned. I oods or your return will not be 
authorization number on detect v:i 'laws we cannot take back any 
accepted. • Due to copyngbeen broken. • $5.50 minimum 
sottware where the seal ~~ orders. • $10 Blue Label ~hipping. 
shipping per item, less on b ler items are charged accordingly. • 
• $4.50 C.0.0. charge. eHe~~·t • Call tor pnces for any software 

We do not guarantee compat1 I ~· Order desk open7 11.M. to 5 P.M. 

item not included mthis ad. 10 II M to 2 P.M 

Monday to Fnday (PST),Saturday p~rk CA91309. 


10598 Canoga •0 8P•• ox ·7S59DeeringAve.,

Showroopm.k California 9 .::..1.;;.30.,.,..,,,,
,::.,4 • ..,.,...­
Canoga ar , , ~-

Digita!k's SmalltalkN PM combines the power of the 
industry's leading object-oriented programming with the 
richness of OS/2 Presentation Manager. Fully compiled, 
giving a PM application developer an extremely responsive 
environment. Contains a manual which is consistently 
reviewed as the best introduction to object-oriented 
programming available. Source code compatibility with 
Digitalk's other Smalltalk products. 

SmalltalkN PM $295.00 
INFORMATION 

MANAGEMENT 


Agenda $275.00 
askSam $175.00 
Grandview $199.00 
Tornado W/Library $79.00 

INTEGRATED 
Alphaworks $115.00 
Smartware II with Spell Checker $469.00 
MSWorks2.0 $95.00 
0 &A 3.0 (Nelwo~able) $245.00 
Symphony Plus $475.00 

LANGUAGE& 

PROGRAMMING 


Briel 
BTrieve 
CAsynch 
Macro Assembler 
Ma1rix Layout 2.0 
MS C 5.1 
MS Fortran 
MS Quick Cwt Quick Assembler 2.0\ 
Objecl Protessional 
Qbase 
QuickC 
Quickbasic 
Smalltalk V286 
Sourcerw/Bios 
SPF/PC 
Turbo Asynch + 
Turbo BTree Filer SIU 
Turbo CPro Pack 
Turbo CTools 
Turbo Pascal 5.5 
Turbo Pascat Pro Pack 
Turbo Power Tools Plus 
Turbo Professional 
ZortechC ++ 2.0 

NETWORKING 
Lantastic S1arter Kil 2MBPS 
NEIOOO Etheme1 Card 
NE2000 16 Bit Ethernet Card 

Au1omenu 
$159.00 Brooklyn Bridge 3.0 
$159.00 Check 11 
$119.00 Copy II PC 5.0 
$99.00 Copywrite/Zerodisk w/Aescue 

$135.00 Direct Access 
$299.00 Disk Technician Advanced 
$299.00 Fastback Plus 
$135.00 Headroom 
$109.00 Lap link Release Ill 
$149.00 Magellan
$67.00 Norton Commander 
$67.00 Norton Utilities Advanced 

$129.00 PC Tools Deluxe 5.5 
$109.00 Pop Drop Plus 
$159.00 Print Cache (Lasertorq)
$119.00 Print04.0 
$79.00 0-Dosll 

$175.00 SoltwareBridge4.0 
$92.00 

$105.00 
S165.00 
$92.00 
$79.00 

$149.00 

$409.00 
$169.00 
$205.00 

Ma1hcad2.5 
Mathematica 386 w/387 Support 
S1atgraphics 
Systatw/ Graphics 

SPREADSHEET 
Lo1Us 1-2-3Ver.2.2 
Lotus 1·2-3Ver.3.0 
Quattro Pro 
Sideways3.2 
The Baler 

UTILITIES 
1 Oir Plus3.0 
386 To The Max Pro 
AboveDisk3.l 

$305.00 
$845.00 
$579.00 
$509.00 

$349.00 
$419.00 
$269.00 
$42.00 

$359.00 

$49.00 
$79.00 
~65.00 
$39.00 
$75.00 
$89.00 
$25.00 
$55.00 

Speedstor 
Spinritell 
Super PC-Kwik Powerpak 
XTree Pro Gold 

WINDOWS 
Adobe Ulus!ralor Windows 
AMI Professional 
Corel Draw Windows 1.1 
Crosslalk For Windows 
OB Fast/Windows 
Excel I 

hDC Windows Exp}ess 
Hype<pad 1.0 
IBM Current 
Micrograb:Designer 
Pagemaker 3.0 
Pubtech File Organizer 
Superbase 4 for Windows 
Word for Windows 

$35.00 
$69.00 
$79.00 
$75.00 

$295.00 
$319.00 
$329.00 
$125.00 
$169.00 
$319.00 
$45.00 
$89.00 

$295.00 
$469.00 
$529.00 
$159.00 
$439.00 
$329.00 

$52.00 
$99.00 

$109.00 
$79.00 
$92.00 

$139.00 
$79.00 
$79.00 
$77.00 
$59.00 
$99.00 
$69.00 
$39.00 
$65.00 

WORD PROCESSING 
Displa~rile IV $255.00 
Grammatik IV $52.00 
Multimate4.0 $295.00 
Aightwriter $52.00 
Word5.0 $219.00 
Word Perfect 5.1 $249.00 
Wordstar5.5 $185.00 

XENIX/UNIX 
SCa Foxbase ., 386 $675.00 
SCO Unix Dev.System 386 $675.00 
SCO Unix Operating System 386 $605.00 
SCO Xenix Complete System 386 $1,079.00 
Wordperfect for sea Xenix 386 $519.00 

Novell ELS Le¥el II 1-8User $1.175.00 
Novell SFT V2.15 $3,099.00 
Western Digital Ethercard Plus $189.00 

OPERATING 

ENVIRONMENT 


Desqview $79.00 . 
Desqview 386 1.1 $125.00 
IBMDOS3.3 $95.00 
IBM DOS 4.01 $119.00 
MS Windows 286 $67.00 
MS Windows 380 $129.00 
OS/2 Standard Edition 1.2 $269.00 

OS/2 
Excel!orOS/2 $335.00 
Logilech Multiscope $165.00 
MS OS/2 Presentation Mngr Toolkit $329.00 
WordperfecttorOS/2 $319.00 

PROJECT 	 HiJaak is a graphics capture/conversion utility. Capture 
provides screen and LaserJet capture capability. MostMANAGEMENT 

Adv. Project Manager Workbench 3.05 $845.00 popular screens are supported for graphics and text screen 
HarvardProjecl Ill $465.00 capture. Convert . provides ·image interchangeability
Seiler Project Scheduler IV 	 $429.00 
Timeline 3.0 $409.00 	 between various graphics file formats. HiJaak brings 

images into DTP packages from many sources. HiJaakSCIENTIFIC I STAT 
Brainmaker $149.00 also supports 13 Group-3-Fax cards. 
Derive $130.00 HiJaak $95.00 
WE WELCOME CORPORATE ACCOUNTS AND INTERNATIONAL ORDERS. 
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Buy with  

In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 
•  How long has the company 

been in business? 

•  Does the company offer  
technical assistance?  

•  Is there a seruice facility? 

•  Are manufacturers warran­
ties handled through the 
company? 

•  Does the seller have formal 
return and refund policies? 

•  Is there an additional charge 
for use of credit cards? 

•  Are credit card charges held 
until time of shipment? 

•  What are shipping costs for 
items ordered? 

© Direct Marketing Association, Inc. 1988 
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Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 
•  State as completely and ac­

curately as you can what 
merchandise you want in­
cluding brand name, model 
number, catalog number. 

•  Establish that the item is in 
stock and confirm shipping 
date . 

•  Confirm that the price is as 
advertised. 

•  Obtain an order number  
and identification of the  
sales representative.  

•  Make a record of your 
order, noting exact price in­
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, cl o 
OMA, 6 E. 43rd St., New York, 
NY 10017. 

ence  
This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 
6 E. 43rd St., 
New York, NY 10017 

MMC  
MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing Association, Inc. 

r  



LOW COST, RELIABLE 

EPROM 

PROGRAMMER 


1 Year 
Warranty 

Operates stand-alone or PC based. 
Shooter"M, an intelligent EPROM 
programmer, uses serial port for 
communications. No modules to buy. 
Now includes 512K buffer; $395 price 
includes cable , software and manual. 

1201 NW. 65th Place 
Ft. Lauderdale, FL 33309LOGICAL FAX: (305) 974-8531

DEVICES. INC. 1-800-331-7766 

Circle 167 on Reader Service Card 
(DEALERS: 168) 

SAME DAY SHIPPING 

R & R Electronics 


6050-X, McDonough Drive, Norcross, GA 30093 
(404) 36B-1m • Fax (404) 368-9659 

Prices suhject to change without notice 

SIMMs add $2 for SIPP 
1Mx9-80 $90 256Kx9-80 $30 
1Mx9-100 $85 256Kx9-100 $26 
1Mx8-80 $80 PS/2 Call 
1Mx8-100 $75 1Mx9-70 $99 

D-RAMS 
256K-70 $3.50 64xl-10 $ 1.75 
256K-80 $2.50 64x4-100 $ 4.00 
256K-100 $2.25 256x4-80 $10.00 
256K-120 $2.10 lMxl-100 $ 8.25 
256K-150 $2.00 lMxl-80 $ 8.50 

MATH CO-PROCESSORS 
8087 $ 90 80387-SX $335 
8087-2 $115 80387-16 $310 
8087-1 $165 80387-20 $355 
80287-8 $185 80387-25 $450 
80287-10 $210 80387-33 $550

• 
Circle 248 on Reader Service Card 

How to Protect 
Your Computer 

And Make It Last Longer 
FREE money-maki ng literature. What you need to 
know about UPS ­ uninterruptible power systems. 
How to get complete protection from power line 
problems. 350 YA to 15 KYA models from the 
world's largest manufacturer of single-phase UPS. 

Best Power Technology, Inc. 
P.O. Box 280, Necedah , WI 54646 

Toll-Free (800) 356-5794, ext. 3864 
(608) 565-7200, ext. 3864 

Circle 45 on Reader Service Card 

STAND-ALONE UNIVERSAL 
PLO PROGRAMMER 

Costs Less, Performs More 

Palpro-2x•• is an intelligent programmer 
supporting PLDs from a wide variety of sources. 
Works with any PC or computer using a serial 
port. FREE one year device update and warranty. 
Price $995. 

1201 NW. 65th Place 

LOGICAL 
Ft. Lauderdale, FL 33309 
FAX: (3 05) 974 -8531 

DEVICES. INC. 
1-800-331-7766 

Circle 169 on Reader Service Card 
(DEALERS: 170) 

fllf MAAYMAC ® 

of discounting 
Tandy® computers, 

Fax and Radio 
Shack® products 

ltad1e lbaek® Tandy® sco 
We will meet or beat . . . 


GUARANTEED WWEST PRICES 


fHf MAAYMAC INDUSTRIES INC. 


22511 Katy Fwy. 

Katy (Houston), TX 77450 


1-713-392-0747 FAX (713) 574-4567 


Toll Free 800-231-3680 

Circle 176 on Reader Service Card 

FAX I Phone Switch II 

Phone j ack 
Fnr your phone, !'!IX or 

For 1111: incominJ: phone 
Linc jack 

Key Tdrphonc Sys1em. 

l ine. ~G 

,~,,q·, 

~-=---

~-----~ 
fa:< / Moclc.m Jack Power jack 
For >'Ollr fo .~ or 
modem. 

12 volt f\ Cplu,(!. 

Connects your fax and phone to a 

single line. 


• Works with 	all telephones, PBXs, Key 
Systems, Modems. Answering 
Machines or Fax Machines. 
Fully Automatic. 

To hear a demo, call : 
(415) 547-2902 

ESS 

1900 Powell Street, Suite 205 


Emeryville, CA 94608 

Telephone: (415) 547-2755 


Circle 109 on Reader Service Card 

LOW COST 
INTERFACE 

CARDS FOR 
PCJXT/AT 

jRS-485/422 Card [PC485] $95/125/ 
• Serial Async. Communic:alion up lo 4,000n: 2 or 4 wires: NS1 6450 UA RT: 
• CanbeconfigurcdasCOMJ-COM4: Maximum llaud Race 56Kll. 
• Flexible configu ration options. RTS or DTR control of tr;insmission <l ircctiun. 
• FulVlla lr duplex operalion. Supports hardware h11m.lsh;iking (RTS.C f S). 
• Dual drivers/reecivcrs;ll andles 64 de,·ices:Compatihlc with mosl comm. sf1wr. 
• High spttd version available (supports baud races up 10 256KB ) · Sl6S 

jDual-Port RS-485/422[PCL743] $175 I 
• Two independent ch:innels I UARTs; 2 or 4 wire opcra1ion. Max . Baud %KB 
• Dipswitch configurahlc as COMl -4 (IR02·7). On ho:m.l tcrminasor rcs i.~ T ur. 

IIEEE-488 Card [PC488A] $145 1 
• Includes INSTALLABLE DOS DEVICE DRIVERS and support for BASIC. 
• Addition:il Support for ASSEMBLY, C, Pasca l :md FORTRAN · S 50. 
• IRQ (1-6). OMA channel I or 2. Up to 4 boa rd s per computer. 
• 	 Compatible with most IEEF..-488 Sonwatt packages for IBM-PC (e.g. ASYS­


TANT-CPIB, Lotus Measurt). Compatible with Ni's GPIB-PCllA. 


IEEE- 488 Card [PC488B]
With Built-In Bus Anal zer $345 
• Sof1w:irc Supporl for BASICA. OuickBASIC and GWBAS IC. 
• 	 Addi1ional libr:i ric.s for C, PucaI, FORTRAN, Assembly ;ivail;ihlc - $50 (a ll) 


Full range of Talker, Listener, Controller, Seri:iVl'arallcl Poll, SRO, c1c... 

• 	 Powerful menu-driven BUS ANALYZER can be run in the background while 

488 programs or commands arc execulcd; Features Program Stepping, Break 
points, Real Time Bus Data Caplutt (4K buffer), In sta nt Scrttn Toggling. 

• Complete Controller I Talker/ Listener capability. Based on Tl's TMS-9914. 
• Memory-residenl Pdnler Porl Em ulalion Utility included. (LPTl -3). 
• NEC-7210 based card (compa1ible with Ni 's C PIB-PCll ) -$445. 

I DIGITAL 1/0 Card [PCL720] $175 1 
• Input: 32 rn.. compatible channels; Input loacl is 0.2 mA at 0.4V. 
• Ou I put: 32 rn.. compatible channcls;Sinks 24mA(0.5V): Sources 15mA(2.0V) 

: ~~:a"J~::r:~~r'~r~~:i1~~i c~f:~1:~h1 ~FJ1 ;~n;~l~t~o~0(2n~~Jn°h1,~)·. 

LOW COST 

DATA 


AQUISITION 

& CONTROL 

CARDS 
FOR PC/x:r/AT 

I12 BIT AID & DIA fPCL711s] $295 1 

j 12 BIT AID & DIA [PCL812] $395 1 
• AID converler: 16 single ended in~uts; Device: AD574; Conversion lime less 

• WiA° c~n~~i~~udl~~~n~rc~~~af2'bf1 ~~~j~~n1.~b~,~~'k:~;c'~~·v:t.SV, :t IV. 
• Oigila l 1/0: 16 Input / 16 Output channels; All I/Os TIT. compa1ible. 
• Counter: I channel programmable interval counter/timer; Uses Imel 8254. 
• OMA ancl interrupt eapahility. Utility software for Basic included. 

IFAST 12BIT AID/A [PCL718] $795 1 

j6 Channel 12 bit D/A [PCL726] $495 1 
• Outpul Ranges: 0 to +5V, Oto+ JOY, dV,. :t lOVor sink 4-20mA. 
• Settling 1imc: 70µ.S. Linearity: -:: 1nbi1.Voltage output driving caP.acity: :t 5mA 
• Digitafl/0: 16 digital inpu1s and 16 digital outputs; TI1. compatible. 

jSTEPPER MOTOR CARD $395 / 
• Capable of independent and simu ltaneous control of up 10 3 slcppcr moiors. 
• Speed: Programmable from 3.3 PPS to 3410 PPS; Built-in accelcra1ion control. 
• Output Mode: One clock (Pulse, Direction) or two clock (CW, CCW pulses) 


: ~~~ru~i~ib?, ~i~~;~i~c;~~i~~~~~~o~~u~~~t~~~ timing. 


MC/ VISA /AMEX Call today for datashects! 

Circle 40 on Reader Service Card 
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Dynamic C 
... is a real breakthrough 

for programming embedded microprocessor 
systems in the C language. Dynamic C is a 
complete menu.-driven, PC-based compiler, 
editor, and source debugger. It compiles and 
downloads to your target at 25,000 lines per 
minute. Includes multi-tasking kernel. With 
Dynamic C you get the advantages of the C 
language without the problems. Only Z-World 
has Dynamic C. 

Ask for our free demo disk. 

Z180 I HD64180 

Single Board Computer 
The SBC 100 single board computer has serial 
and parallel ports , iSBX ports , battery-backed 
RAM, EPROM, a battery-backed time-date 
clock, power fail detection, watchdog timer and 
LED display. Power supply included. A proto ­
typing area lets you add up to 20 IC's. Single 
board computer only $395. Dynamic C pro­
gramming system, including PC interface card , 
only $695. 

Z80 I Z180 I 
HD64180 

In-Circuit Emulator 
C Development system 

The ic180 is a total development system in ­
cluding in-circuit emulator, Dynamic C and all 
supporting software. Only $3,495 including 
pod for Z80, Z180/HD64180or HD647180. 

RS-2321485 

Communications Coprocessor 
The Z485 communications coprocessor for PC 
has 2 asynchronous, full duplex channels. 57k 
baud. Dynamic C available. Only $295. OEM 
discounts. 

Z-World Engineering 
1340 Covell Blvd. , Davis, CA 956 16 

(916) 753-3722 
Fax: (916) 753-514 l 

At $495, Wintek's Universal EPROM Pro­
grammer is a los-cost and versatile tool for 
programming most industry-standard 
EPROMs (2716-27256). Since it can operate 

· with an IBM PC, as well as stand-alone, the· 
Programmer is ideal for use with PC-based 
microcomputer development software. 
Credit cards are welcome. 

Wintek Corporation 

1801 South St., Lafayette, IN 47904 

(800) 742-6809 or (317) 742-8428 
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Powerful, Easy 
Printer Sharing 

DPI PrintDirector 6/10/16 

D share printers. plotters, modems 
D va riety of serial/parallel configurations 
D buffer options from 250K to 4M 
D easy installation software 

From $498 
1 800 243-2333 

DIGITAL 
PRODUCTS, INC. 

• the sub·l.AN""compony 

Circle 90 on Reader Service Card 

'8 s;: 
~~u!:., insured? 

SAFEWARE®Insurance provides full 

replacement of hardware, media and 


purchased software. As little as $49/yr. covers: 

• Fire •Theft • Power Surges 


•Water Damage •Auto Accident 

For information or immediate coverage call: 


1-800-848-3469 

Local 1-614-262-0559 
On CompuServe, "GO SAF" 


On GEnie, "SAFEWARE" 


i@ rn ip[) 
SAFEWARE, The Insurance Agency Inc. 

2929 N. High St., P.O. Box 02211 
Columbus, OH 43202 
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MOTHERBOARD 


FEATURES: 
• 80386-25 cpu • 64K (25ns) SRAM 
Cache • 256K Cache Option • Expand­
able to 16MB on Board w/o memory 

· card • 80387 Weitek socket • User se­
lectable bus speed • Dallas hybrid clock 
chip• 100% AT compatible• 1 yr. part/ 
labor warranty 

M.B. w/1 Meg ... $1220 
M.B. w/4 Meg .. 1495

16 bit VGA M.B. w/8 Meg .. .... .. . 1995 
Mono comp sys , 1 M .. 1745 
VGA comp sys , 1 M .. .2095 
256K cache, HD option, 

(1024 x768) 

$123 
80387 . . . . . . . . . . . . .Call 

Dealer Inquiries Welcome 

Schwab Computer 
730 E. El Camino Real, Sunnyvale, CA 94087 

Tel: (408) 245-6666 Fax: (408) 245-3103 

Circle 313 on Reader Service Card 

STRACK 
TAPE SYSTEM 

• Mainframe to PC Data Transfer 
•High Speed Backup 
•All Software, Complete System 
•Service and Support , easy 

Installation 

call (818) 343·6505 or write to: 

CONTECH Computer Corp. 
P.O. Box 153 Tarzana, CA 91356 

CONTECH 
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Terminal Emulation 

~;t~n~~~~/4010l..'4• 
• Tektronix 401014014 ·~-· 
• VT220, VT102 ··~ 
•Picture files ....... 
• VGA and EGA support ...... 
• High resolution hardcopy • 

-'1111 

VT220 
• VT220, VT102 emulation 
• File transfer 
• 132 column modes 
• Color support 

·Hot key 


• • • Diversified Computer Systems, fnc. 
3775 Iris Avenue, Suite 18 
Boulder, CO 80301 (303) 447-9251 
FAX 303·447·1406 

Trademarks : VT102, VT220 - DEC: Tektronix - TelmonlCS Inc. 
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-IMPORTANT 
H\GH LEVEL 
pQSl!~9.yt:!r 
re­

Exce\\enl opp · al career 
d. · 1erna11on 

war mg in Candidate musl 
chal\en~e . molivalion and 
~ave s~tlls, le {or 1hi~ s~H-

. inleresl .1n. peopob All living 
actualizing I ·ci Chanceto 

enses fully poi · · 
exp I Age no borner. 

trav~ .st ·,ob you'\\ ever love. 
Thetougne

Ca\\ Peace Corps. 
1-800-424-8580, Ext. 93..:... 

- MANAGER. 
. I bank seeks 

Large n.a~~~ahi<' \,, otivate 
- ~-min 
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SONY 

( 405 ) 495-4598 
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• Make PeroIAT and compatibles diskless terminals 
with local DDS and program storage. 

• Single or dual disk emulation of 51/• " or 31h" 
diskettes up to 1.2MB, read/write up to 770K. 

• On-board EPROM programmer-simply copy a 
diskette to program the EPROMs or Flash EEPROMs. 

• Flash EEPROMs remotely programmable on LANs. 

• Two Autoboot modes, a File (read) and a 

Programming mode-automatic disk drive 

designation set-up during booting. 


• 	Flash EEPROM models are electrically erasable. 
SRAM models are battery backed. EPROM models 
are ultraviolet erasable. 

• Programming util~ies induded wM programmable mocels. 
• 	List prices with memory ICs from $295. OEM prices 

and models available OEM with or without memory ICs. 

CURTIS, INC. a· 
2137 North Fell"l'leW AY•. • St. Paul, MN 55 113 ~~ 612/631-9512 Fu 6121631 -9508 

'161,1 PC. XI "'' · PS12 - PC DOS ate U1•i.m11 ~s ol18M. ,,._5 00S •1111..,_1,• ol Mot.•mo" 

Circle 80 on Reader Service Card 

BIOS Development • Embedded & 
:9.9.J!!r~l~b'.~'~ms· . \ft9"~,e~Y.l1J,!?P!l1.!t!:!t;r 
! {f- : - : :_ : • ~ M I ' .. ... ...: ROM 

·;-1- .... 1--1-•"'I . . . . ·:: EE ROM 
: i ~ ' ~ ;.; . SRAM 

The Kolod Research R3 0M™ Card 

• 	 4 28-pln JEOEC • Variable wait state 
generation~~~~~.%fa~ ;fs6K • 	 Flexible port

RAM , or any decodingcombination) 
• 	 Softwcire or hardware

• 	 Each socket can be controlled write­
configured protect 
~~~~~"?oe~%i:~~. • ~~~~ri~:~r-by OMA
size and type of chip 
(SAAM, ROM, or • Support upto 8 
SAAM as ROM) boards In one system 

• 	 PC/lCT/AT/386/486• ::~~'61~fg~~fl of the 	 support 
sockets 

Designed and Produced by: 
Kolod Research, Inc. 
1898 T echny Court 
Northbrook, Illinois 
U.S.A 60062-5474 $285.00 
(708) 291-1586 	 (US) 

Circle 159.on Reader Service Card 
(DEALERS: 160~ 

SOFTWARE DEVELOPERS: 

Are Your Products Too 


Hard To Install? 

INSTALL 3.00 is an automatic installation 
program you can distribute-royalty free­
with your product. 
Features: File compression • Up to 4.3 
Gigabyte file sizes • Elegant user interface 
• Full C Source • CRC Disk integrity veri· 
fication • Handles all installation errors 
(open disk drive doors, unformatted and full 
disks, etc.) • Free tech support• NEW: Can 
intelligently modify CONFIG.SYS and 
AUTOEXEC.BAT files • 30-day money· 
back guarantee. 
INSTALL offers over 3 years of proven 
reliability that is being used to install some 
of the most prestigious products in the in· 
dustry. We would like to add your name to 
that list. No programming needed! 

KNOWLEDGE DYNAMICS CORP. 
HC4 Box 185-H, Canyon Lake, TX 78133 
1·800·331·2783 MC/VISA/COD/PO 
1·512-964-3994 (International) 
1·512-964-3958 (24-hr FAX) $249.95 

Circle 157 on Reader Service Card 

Turn your old XT/ AT 
into a W ARPSPEED/386 I: 386SX MotherBoard 

• Intel 16 Miiz 80386 SX CPU 
• Socke t for Intel 80387 SX Coprocessor 
• Shadow RAM Support 
• 8 Expansion Slots 6-16 bits, 2-8 bits 
• 1/0 Speed at 8 Mi iz to use exis ting cards 
• Interleave w/!Mb RAM 
• Fully AT Compatible 

SYSTEMS/MEMORY••. Cal I 
386SX- ALL- IN- ONE•• $399 
386/33(32K Cache)•.$1249 
?l~s~e~ 

ORDER LINE: (800) 627-6998 
l. 111 11t 1:d lime ulh: r. l'rin ·s suh jt.·L I 10 1.: h:111 ..: i:. 

Circle 139 on Reader Service Card 

Put Your Phone, 
Fax & Modem on 
One Phone Line 

New microprocessor-based Phone 
Line Manager will operate 3 units 
on 1 line, automatically deciding 
the correct device for the incoming 
or outgoing transmission. 

• Prices starting from $295 
• 5 Year Warranty 

In Canada or the USA, call toll-free 
1-800-848-8731 

Programmer's Odyssey 
120 Hudson St., Northborough, MA 01532 USA 

phone: (508) 393-5560 fax: (508) 393-1456 

Circle 225 on Reader Service Card 

0-TEK 
PH: 818-407-0303 FX: 818-407-0262 


SIMMS/SIPPS 

1x9- 80 . . ... $79 I256x9- 80 . . .. . $24 
1x9- 100 . . . $77 256x9-100 ..... $23 
1x8- 80. ... $75 IBM PS2 . ..... CALL 

DRAMS 
41256-80 . . . $2.00 1MB-80 . . . $7.65 
41256- 100 .... $1.85 1MB-100 ...... $7.45 
41256-120 . . $1.75 4164-100 . . ... $1.40 
44256-100 . . . . $8.60 4464- 80 ..... $2.90 
44256-80 . . . $8.75 4464-100 . . . .. $2.75 

CPU/COPROS. 
80386-20 . . ... $300 180387- 16 ..... $325 
80386-25 . . .. . $400 80387-20 ..... $345 
80287- 10 ..... .$205 80387-25 ..... $445 
VGA CARD1024x768 HI RES 
With 256K exp to 512K 16·BIT . . . . . . $97 

Circle 241 on Reader Service Card 

96 LINE 
1/0 BOARD 

•For IBM PC/XT/AT 
• 96 	input/output/ 

bidirectional lines 
• 8 interrupts shareable 

and selectable 
• Dipswitch addressing 

(214) 559-7175 

ren1Rum 
L.-RESEllRCl-I 
4514 Cole Avenue, Suite 600 


Dallas TX 75205 

Fax: (214) 528-4638 


Circle 59 on Reader Service Card 

CORTEXcoRPORATION 
MASTER CONTROL 
For Industrial Control and Multiple 
File Server Applications: Control up 
to 16 CPU's with a single Monitor 
and Keyboard! 

·Units to Control from 2 to 16 CPU's 
• Enclosed Keyboard Drawer and 

Monitor (5 inch screen) 
• 16 Gauge Steel Rack- mount 
construction, Double-plated 

• Black Anodized Aluminum 

Faceplate 


CORTEXcoRPORATION 
(612) 894-3354• Fax (612) 894-2414 

12274 Nicollet Ave. S. • Burnsville, MN 55337 

Circle 75 on Reader Service Card 

VT240 Keyboard 
for your PC 
Turn your PC into a VAX 
workstation with the 
PowerStation. TM 

•an exact VT200/VT300 
layout keyboard to plug 
into your PC, and 

• ZSTEM 240 or 220 
terminal emulation 
software 

3738 North Fraser Way, Unit 101 

Burnaby, B.C., Canada V5J 5G1 


Tel : 604-431-0727 Fax: 604-431-0818 

Toll Free Order Desk: 800-876·6089 


ZSTEM and PowerStation aro trademarks of KEA Sys1oms ltd. 

Circle 153 on Reader Service Card 



DYNAMIC RAMS 
PART# SIZE SPEED PINS PRICE 

41 16-150 16384x1 150ns 16 1.49 
4164-150 65536x1 150ns 16 2.49 
4164-120 65536x1 120ns 16 2.89 
4164-100 65536x1 100ns 16 3.39 
TMS4464-1 2 65536x4 120ns 16 3.95 
41256-1 50 262144x1 150ns 16 2.59 
41256-120 262144x1 120ns 16 2.95 
41256-100 262144x1 100ns 16 3.15 
41256-80 262144x1 BOns 16 3.75 
414256-100 262144x4 100ns 20 12.95 
414256-80 262144x4 eons 20 13.45 
1 MB-120 1048576x1 120ns 18 11 .95 
,1 MB-1 00 104S576x1 100ns 18 12.35 
1 MB-80 104S576x1 BOns 18 13.95 

SIMM/ SIP MODULES 
PART# SIZE SPEED FOR PRICE 

41256A9B-1 2 256K x 9 120ns SIMM/PC 36.95 
41256A9B-80 256K x 9 80ns SIMM/PC 49.95 
42 1000A8B-10 1MB xB 100ns SIMM/MAC 109.95 
421000A9B-10 1MBx9 100ns SIMM/PC 11 3.95 
421000A9B-80 tM8x9 eons SIMM/PC 119.95 
256K9SIP-80 256K X 9 eons SIP/PC 54.95 
256K9SIP -60 256K X 9 60ns SIP/PC 64.95 
1 MBx9SIP-80 1MBx9 80ns SIP/PC 124.95 

MATH COPROCESSORS 
8-BIT COPROCESSORS •ntef 
8087 5 MHz 89.95 I 5 YEAR 
8087-2 S MHz 129.95 
8087-1 10 MHz 169 .95 WARRANTY 
16-BIT COPROCESSORS 
80287 6 MHz 139.95 
80287-8 8 MHz 209.95 
80287-1 0 10 MHz 239.95 
80C827 12MHZ 299.95 

32-BIT COPROCESSORS 
80387-16 16 MHz 359.95 
80387-SX 16 MHz 319.95 
80387-20 20 MHz 399.95 
80387-25 25 MHz 499.95 
80387-33 33MHz 649. 00 

LittlefootrM CASE 
$24!195 

ACCOMODATES ALL MOTHERBOARD 
SIZES 
INCLUDES 250 WATT POWER SUPPLY 
MOUNTS FOR 3 FLOPPY & 4 HARD 
DRIVES 
TURBO AND RESET SWITCHES 
SPEED DISPLAY, POWER , DISK LEDS 
MOUNTING HARDWARE, FACEPLATES 
AND SPEAKER INCLUDED 

CASE-100 

STANDARD 
CASES 
CASE-70 FULL SIZE SLIDE CASE .................................. $89.95 
CASE-50 FOR 8088 OR MINl-86 MOTHERBOARDS .... $59.95 
CASE-FLIP FLIP-TOP XT·STYLE CASE.. . ........ $39.95 
CASE-SLIDE SLIDE TYPE XT-STYLE CASE ............... $39.95 
CASE-JR ............................................•................ $149.95 
WITH1 SOW POWER SUPPLY. FOR 80S8 OR MINl-286 BOARDS. 

CASE-JR-200 ............................................... ....... $189.95 
WITH 200W POWER SUPPLY. FOR 8088 OR MINl·286 BOARDS. 
NOTE: CASES DO NOT INCLUDE DRIVES. 

UL APPROVED POWER SUPPLIES 
PS-135 135 WATT FOR 808S .......................................... $59.95 
PS-155 150 WATT FOR 8088 .... ....... .. ...................... $69.95 
PS-200X 200 WATT FOR 80S8 . . .................. $89.95 
PS-200 200 WATT FOR 286/386 ..................................... $89.95 
PS-250 250 WATT FOR 2S6/3S6 ................................. $129.95 

YOUR ll011tR90ARD COMf.CTIOM 


"OUR FASTEST" 
33MHZ CACHE 386 
• NORTON SI 45.9 • LANDMARK AT SPEED 50.8 
• 33MHZ 80386 MPU • 64K ZERO WAIT STATIC RAM CACHE 
• 1/2/4/8MB ON-BOARD RAM USING SONS SIMMS (0KB 
INSTALLED) • 1/2MB USING 4/S 256K SIMMS OR 4/8 MB USING 
4/S 1 MB SIMMS • CHIPS & TECHNOLOGY S2C206 DMA 
INTERRUPT CONTROLLER • SOCKETED FOR S03S7·33 MATH 
CO-PROCESSOR • EIGHT EXPANSION SLOTS (ONE 32-BIT, 
SIX 16·BIT. ONE S·BIT) • AMI BIOS ASSURES IBM COMPATIBIL­
ITY• S/33MHZ KEYBOARD ADJUSTABLE SPEEDS 
MCT-386MBC-33 ................... .......................... $1495.00 


25MHZ386 
• NORTON SI 29. 7 • LANDMARK AT SPEED 32.5 
• 25MHZ S03S6 MPU • 1 OMHZl25MHZ KEYBOARD 
SELECTABLE SPEEDS • 16MB ON-BOARD RAM CAPACITYUS· 
ING SIPS (0KB INSTALLED) • 1/2MB USING 36/72 256KX1 
DRAMS OR 4/8 256K SIPS; 4/8MB USING 36172 1MBX1 DRAMS 
OR 4/S 1MB SIPS; 16MB USING 72 1MBX1 DRAMS ANDS 1 MB 
SIPS • SHADOW RAM FOR BIOS & VIDEO • SOCKETED FOR 
WEITEK 3167 COPROCESSOR • EIGHT EXPANSION SLOTS 
(FIVE 16·BIT, THREES-BIT) · AMI BIOS ADJUSTABLE BUS 
SPEEDS • INTERLEAVED MEMORY• NEAR 0 WAIT STATE 
MCT-386MB25S 

20MHZ386 
MCT-386M8 20S • NORTON SI 23.0 •LANDMARK AT 25.8 

MINI 25MHZ CACHE 386 
• NORTON SI 30.5 •LANDMARK AT SPEED 40.7 
• 25MHZ 803S6 • REQUIRES ONE OF THE RAM CARDS LISTED 
BELOW • SHADOW RAM FOR ROM BIOS • USES MEMORY 
CACHING FOR SUPERIOR PERFORMANCE • MEMORY INTER­
LEAVING FOR NEAR 0 WAIT STATE OPERATION (S BANKS OF 
MEMORY REQUIRED) • SOCKETED FOR S0387 OR WEITEK 
3167 COPROCESSORS 
MCT-C386-25 .... .................... ........... ................ $1199.00 
1/2/4MB USING S/16/32 256KX4 DRAMS & 4/S/16 256KX1 DRAMS 
(0K INSTALLED) 
MCT-C386-M4 .. .. ............................... ................... $99.95 
1/2MB USING 36172 256KX1 DRAMS OR 4/SMB USING 36/72 
1MBX1 DRAMS (0K INST) 
MCT-C386-M8 ............................................... ....... $99.95 
1/2/4MB USING 4/8/16 256K SIMMS, 4/S/16MS USING 4/S/16 1MB 
SIMMS OR 10 MB USING 
S 1 MB SIMMS AND 8 256K SIMMS (0K INSTALLED) 
MCT-C386-M16 ...................... .............................. $99.95 


MINI 20MHZ 386 
• NORTON SI 23.0 • LANDMARK AT SPEED 26.1 
• MEMORY INTERLEAVING FOR NEAR ZERO WAIT STATES 
• SOCKETED FOR S03S7 COPROCESSOR • USES SONS OR 
100NS, 256K OR 1MB SIP/DIP RAMS • 16MB RAM CAPACITY: 
SMB ON BOARD , SMB USING OPTIONAL RAM CARD (0KB 
INSTALLED)• ON-BOARD RAM: 1/2MB USING 4/S 256K SIPS 
OR 4/SMB USING 4/8 1MB SIPS • FIVE 16-BIT SLOTS, TWOS· 
BIT SLOTS, ONE 32-BIT SLOT FOR PROPRIETARY RAM CARD 
·STANDARD XT HOLE SPACING • AMI BIOS • SIZE: 8.5" X 13·· 
MCT-M386-20 20MHZ VERSION $629.00 
MCT-M386-25 25MHZ VERSION $799.00 

16MHZ MINI 386-SX $39995 

• NORTON SI 1S.3 • LANDMARK AT SPEED 20.8 
• USES 16MHZ INTEL S03S6SX CPU • EXPANDABLE TO SMB 
ON BOARD • 512K/1 MB USING 1S/36 256KX1 DRAMS OR 214 
256K SIPS OR 4/8 256KX4 AND 214 256KX1 DRAMS ; 2/4MB 
USING 1S/36 1MBX1 DRAMS OR 2/4 1 MB SIPS; 6/SMB USING 36 
1MBX1 DRAMS AND 214 1MB SIPS AMI BIOS• CHOOSE FAST 
0 WAIT STATE OR 1 WAIT STATE FOR ECONOMICAL USE OF 
SLOWER RAM • FIVE 16·BIT & THREES-BIT EXPANSION 
SLOTS • CH IPS & TECHNOLOGY NEW ENHANCED 
ADVANCED TECHNOLOGY (NEAT) CHIPSET • SOCKET FOR 
S03S7SX-16 COPROCESSOR· 8.5" X 13" SIZE FITS IN MINI-AT 
AND FULL·SIZE AT CASES 
MCT-386SX ........................................................ $399.95 


20MHZ286 
• NORTON SI 20.3 • LANDMARK AT SPEED 26.3 
• NEAT CHIPSET HAS POWER TO COMPETE WITH 3S6 
SYSTEMS • EXPANDABLE FROM 512K TO SMB; 512K/1MB 
USING 1S/36 256KX1 DRAMS OR 2/4 256K SIPS; 214MB USING 
1S/36 1MBX1 DRAMS OR 214 1MB SIPS; 6/SMB USING 36 1MBX1 
DRAMS AND 2/4 1MB SIPS • 20/10MHZ KEYBOARD 
SELECTABLE SPEEDS •AMI BIOS• SHADOW RAM AND PAGE 
INTERLEAVED MEMORY• FAST 0 WAIT STATE OR 1 WAIT 
STATE FOR SLOWER RAM • S.5" X 13" FITS MOST XT, MINI-AT 

-& FULL SIZE AT CASES • FIVE 16-BIT & THREE 8-BIT SLOTS 
•SOCKET FOR S02S7-12 MATH CO-PROCESSOR 

MCT-M286-20N 


16MHZ 286 W/NEAT CHIPSET $289 9s 
MCT-M286-16N NORTON SI 16.2 / LANDMARK AT 21.1 

12MHZ 286 W/NEAT CHIPSET $269 95 

MCT-M286-12N NORTON SI 12.0 / LANDMARK AT 15.5 

12.SMHZ286 $19995 

• NORTON SI 14.3 • LANDMARK AT SPEED 16.5 
· AT-COMPATIBLE• 6/12.5MHZ KEYBOARD SELECTABLE 
SPEEDS· EXPANDABLE TO 4MB ON BOARD ; 512K/1 MB USING 
18/36 256KX1 DRAMS; 2/4MB USING 18136 1MBX1 DRAMS (0KB 
INSTALLED)• MEMORY SPEED: 120NS FOR 1WAIT,100NS 
FOR 0WAIT 
MCT-M286-12 .......................................•. ...... ...•. $199.95 
MCT-M286-10 6/10MHZ VERSION ......... .................. $189.95 

10MHZ 8088 NORTONSl2.1 

• NOW USES LOW-COST 256K X 4 1 MB DRAMS • XT 
COMPATIBLE; OPERATES AT 4.77/10MHZ ·KEYBOARD 
SELECTABLE CLOCK SPEEDS • SOCKET FOR SOS7-1 
COPROCESSOR • S SLOTS • MCT BIOS • 640K RAM 
CAPACITY (0KB INSTALLED) 
MCT-TURB0-1 0 .••.....•....•.•......•.•......................... $99.95 
MCT-TURBO SMHZ VERSION ....................................... $89.95 

Circle 6 on Reader Service Card (DEALERS: 7) APRIL 1990 • B Y TE 339 



VGA 
PACKAGE 

$49995 

VGA COLOR AND 
CLARITY AT AN EGA 
PRICE! • B·BIT VGA 
CARD IS FULLY 
COMPATIBLE WITH 
IBM VGA • 720 X 540 
MAXIMUM RESOLUTION. 
640 X 480 IN 16 COLORS 
• 528 X 480 IN 256 COLORS 
• HIGH RESOLUTION ANALOG 
MONITOR • EGNCGN MONO AND HERCULES COMPATIBL 
• DRIVERS FOR WINDOWS, GEM, 1·2·3, SYMPHONY, 
AUTOCAD & VENTURA 
VGA-PKG 
MONO-VGA PAPERWHITE VGA MONITOR ............. $139.95 
NEC-MULTl-30 NEC MULTl·3D MULTISYNC .......... $649.00 

CM-1440 SEIKO DUAL FIXED FREQUENCY ...... .. ..... $599.00 


GENISCAN 
SCANNER 
$19995 

• UP TO 400 DPI • 32 LEVELS 
OF GRAY SCALE • SPEED 
OVERRUN WARNING LIGHT 
• AUTO MERGE FOR LARGE IMAGES 
• INCLUDES INTERFACE CARD 
• INCLUDES SCANEDIT II, & DR. GENIUS SOFTWARE 
GS-4500 
PRODIGY-OCR OCR SOFTWARE 

~ LOGITECH MICE 
I , ·THREE-BUTTON SERIES 9 

lOGiHCH:~~~?:~ ~~1~'i:Li~~~1BLE . 
LOGC9 SERIAL MOUSE .... ... .. .. ... .. ...... .. ...... ...... ..... .. $98.95 
LOGC9·C SERIAL MOUSE (NOT PS/2 COMPATIBLE) $79.95 
LOGC9·P SERIAL MOUSE WITH PAINTSHOW ...... .. $109.95 
LOGC9-PC SERIAL MOUSE WITH PAINT/CAD .......... $154.95 
LOGB9 BUS MOUSE .. . .......................... $89.95 
LOGB9·P BUS MOUSE WITH PAINTSHOW ..... ..... ... $1 04.95 
LOGB9·PC BUS MOUSE WITH PAINT/CAD .... .. .. $149.95 

PART# SIZE SPEED Vpp PINS PRICE 
2716·1 204Bx8 350ns 25V 24 3.95 
2732A 4096x8 250ns 21V 24 3.95 
2764 8192x8 450ns 12.5V 28 3.49 
2764-250 8192x8 250ns 12.5V 28 3.69 
2764-200 8192x8 200ns 12.5V 28 4.25 
27128 16384x8 250ns 12.5V 28 4.25 
27128A·200 16384x8 200ns 12.5V 28 5.95 
27256 32768x8 250ns 12.5V 28 4.95 
27C256 32768x8 25Dns 12.5V 28 5.95 
27512 65536x8 250ns 12.5V 28 7.95 
27C101·20 131072x8 200ns 12.5V 32 24.95 

EPROM PROGRAMMER $12995 

• PROGRAMS 27XX AND 27XXX 
EPROMS UP TO 27512 · SPLIT 
OR COMBINE CONTENTS OF 
SEVERAL DIFFERENT SIZED 
EPROMS (VARIOUS FORMATS AND 
VOLTAGES) • READ, WRITE, COPY, 
BLANK CHECK AND VERIFY • HEX 
AND INTEL HEX FORMATS SOFTWARE 

MOD-EPROM 

DATARASE II EPROM ERASER $3995 

• SMALL SIZE! • ERASES ALL 

SIZE EPROMS UP TO 4 AT A 

TIME·· MOST IN 3 MINUTES 

• WALL PLUG POWER SUPPLY 

DATARASEll 


JDR caters to the developer with a full line of 
prototyping and programming products. 
Here are just a few examples, Request 
our catalog for our complete line! 

EPROMS 

• UNIVERSAL INTERFACE FOR ALL 
THE PROGRAMMING MODULE ! 
• SELECTABLE ADDRESSE 
PREVENTS CONFLICTS 
• MOLDED CABLE 
MOD-MAC 

UNIVERSAL 
MODULE 

340 BYTE • APRIL 1990 

• 14" NON-GLARE SCREEN • BOO X 560 MAX RESOLUTION 
• CGN EGNVGA COMPATIBLE • TTUANALOG MODE 
JOA-MULTI 

REL YSIS VGA MONITOR $359.95 
• 14" ANALOG VGA MONITOR • GLARE RESISTANT SCREEN 
• 720 X 480 MAXIMUM RESOLUTION • TILT/SWIVEL BASE 
VGA-MONITOR 

EGA MONITOR $339.95 
•14" NON-GLARE SCREEN WITH 640 X 350 MAXIMUM 
RESOLUTION · DISPLAY 16 COLORS SIMULTANEOUSLY ENHANCED KEYBOARD 
EGA-MONITOR WITH CALCULATOR 
TAXAN DUAL PAGE MONITOR $1499 • NUMERIC KEYPAD DOUBLES AS A MULTI-FUNCTION 
• GLARE-RESISTANT 19" MONOCHROME ·SCREEN BUSINESS CALCULATORWITH MEMORY FUNCTIONS • 101 
• INCLUDES DISPLAY CARD • 1280 X 960 NON-INTERLACED KEYS • 12 FUNCTION KEYS • XT/AT & PS/2 COMPATIBLE (PS/2 
TAXAN·P REQUIRES ADAPTOR GENDER 5·6 $4.95) 

FC-300114" SCREEN MONO $139.95 
• GLARE-RESISTANT 14" SCREEN WITH AMBER DISPLAY 
• 720 X 350 RESOLUTION • TILT/SWIVEL BASE 
GM-1489 

MONO-SAMSUNG SAMSUNG 12" FLAT SCREEN $129.95 
JOA-MONO 12" MONO WITH GREEN SCREEN ........ $69.95 

FASTTRAP 3-AXIS 
TRACKBALL $10995 

2 & 3·AXIS POINTING CAPABILITY 
• HIGH RESOLUTION 200 PULSE/INCH 
• HARDWARE VARIABLE RESOLUTION 
• STANDARD RS -232C SERIAL INTERFACE 
FAST-TRAP 
PC· TRAC 2-AXIS TRACKBALL $89.95 

CABLES AND GENDER CHANGERS 
MOLDED; GOLD-PLATED CONTACTS; 100% SHIELDED 

CBL-PRINTER 6 FT. PC PRINTER CABLE 9.95 
CBL·PRNTR-25 25 FT. PC PRINTER CABLE 15.95 
CBL·PRINTR·RA RIGHT ANGLE PRINTER CABLE 15.95 
CBL-DB25·MM DB25 MALE·DB25 MALE 6 FT. 9.95 
CBL-DB25·MF DB25 MALE·DB25 FEMALE 6 FT. 9.95 
CBL-9-SERIAL DB9 FEMALE-DB25 MALE 6 FT. 6.95 
CBL·KBD-EXT 5 FT. KEYBOARD EXTENSION 7.95 
CBL·CNT·MM 36-PIN CENTRONICS ·M/M 14.95 
CBL·FDC·EXT 37-PIN EXT. FLOPPY CABLE 9.95 
CBL·MNT·9 9-PIN MONITOR EXTENSION 6.95 
CBL·MNT-15 15-PIN MONITOR EXTENSION CABLE 9.95 
CBL-MODEM MODEM ·DB25·DB25 FEMALE 6.95 
GENDER-VGA DB9·DB1 5 ADAPTOR 4.95 

MODULAR PROGRAMMING SYSTEM 
EACH MODULE IN THIS SYSTEM USES A COMMON HOSTADAPTOR CARD, SO YOU CAN USE JUSTONE 
SLOT TO PROGRAM EPROMS, PROMS, PALS & MORE! 

• PROGRAMS EPROMS, EEPROMS, PALS, Bl-POLAR PROMS, 
8748 & 8751 SERIES DEVICES: 16V8 AND 20V8 GALS 
(GENER·IC ARRAY LOGIC) FROM LATTICE, 
NS, SGS ·TESTS TTL, CMOS, - ,...., 
DYNAMIC & STATIC RAMS ;~-·.,. 
•LOAD DISK, SAVE DISK, 

EDIT, BLANK CHECK, \.
PROGRAM, AUTO, READ 

MASTER, VERIFY AND . - .................
COMPARE • TEXTOOL •. ­
SOCKET FOR .3" TO 
.6" WIDE C'S (8-40 PINS) 
MOD-MUP 
MOD-MUP-EA 4-UNIT ADAPTOR ........................... ..... $99.95 


ENHANCED KEYBOARDS 
BTC-5339 101 ·KEY WITH 12 FUNCTION KEYS ....... ..... $69.95 

BTC·5339R COMPACT 101-KEY, 30% SMALLER ........ $79.95 

MAX-5339 101-KEY MAXI-SWITCH (286 ONLY) ... ....... $84.95 

K103·A AUDIBLE "CLICK" 101-KEY KEYBOARD .. .. ...... . $84.95 


STANDARD KEYBOARDS 
BTC-5060 84-KEY WITH 10 FUNCTION KEYS ............... $59.95 

MAX-5060 MAXI-SWITCH 84-KEY(286 ONLY) ... .......... $64.95 


RAM CARD 

FOR HP LASERJET 

• FOR LASERJET SERIES II PRINTERS 
• USER EXPANDABLE TO 1, 2 OR 4MB 

(0K INSTALLED) · USES 256K 150NS OR 

1MB 120NS DRAMS 

MCT-RAMJET 

RAM CARD FOR LASERJET llP 
• ADDS 1MB TO 4MB RAM (1MB INSTALLED) 


llP-RAM 


JETFONT SUPERSET ·150 FONTS! $29fl95 

2 CARTRIDGES CONTAIN THE 
EQUI VALENT OF 18 SEPARATE HP 
CARTRIDGES WITHOUT DOWN­
LOADING! · FOR HP LASERJET, 
LASERJET + AND LASERJET II 
• DRIVERS FOR WORDPERFECT, 

WORD-STAR 2000, IBM DISPLAY 

WRITE 4, MS WORD, WINDOWS, 

1 ·2-3, DBASE II AND MORE! 


SUPERSET 

PROTOTYPE CARDS 
JDR·PR1 8-BIT WITH +5V AND GROUND PLANE 27.95 
JDR·PR2 ABOVE WITH 110 DECODING LAYOUT 29.95 
JDR·PR2-PK PARTS KIT FOR JDR-PR2 ABOVE 8.95 
JDR-PR10 16-BIT WITH 110 DECODING LAYOUT 34.95 
JDR·PR10·PK PARTS KIT FOR JDR-PR10 ABOVE 15,95 

EPROM MODULE $11995 
• PROGRAMS 24-32 PIN EPROMS, CMOS EPROMS & EEPROMS 
FROM 16K TO 1024K • HEX TO OBJ CONVERTER • AUTO, 
BLANK CHECKIPROGRAMN ERIFY• VPP 5, 12.5, 12.75, 13, 21 & 
25 VOLTS • NORMAL, INTELLIGENT, INTERACTIVE & QUICK 
PULSE PROGRAMMING ALGORITHMS 
MOD·MEP 
M00-MEP·4 4·EPROM PROGRAMMER ... .. ..... .. ...... 1169.95 
MOD-MEP-8 8-EPROM PROGRAMMER ... ...... .. .... ... 259.95 
MOD-MEP-16 16-EPROM PROGRAMMER .. .... .. ..... 499.95 

PAL MODULE 
• PROGRAMS MMI, NS, Tl 20 & Tl 24 PIN DEVICES • BLANK 
CHECK, PROGRAM, AUTO, READ MASTER. VERIFTY & SECUR­
ITY FUSE BLOW 
MOD·MPL 

OTHER MODULES 
MOD·MMP MICROPROCESSOR PROGRAMMER .... . 1179.95 
MOD-MIC DIGITAL IC & MEMORY TESTER ...... .... . 259.95 
MOD-MBP Bl-POLAR PROM PROGRAMMER .. . ... 499.95 

PAL DEVELOPMENT SOFTWARE $9995 

ENTRY-LEVEL PAL DEVELOPMENTFROM CUPL. FULL SUP· 
PORT FOR 16L8, 16R4, 16R6, 16R8, 20L8, 20R4, 20R8 AND 20X8. 
MOD-MPL-SOFT 

Circle 6 on Readl!r Service Card (DEALERS: 7, 



MICROPOLIS 
HIGH SPEED 
HARD DRIVES 

KITS INCLUDE: 
FAST FLOPPY/HARD 
CONTROLLER, CABLES, 
INSTALLATION GUIDE & 
NOVELL NETWARE-286 
SOFTWARE 

SIZE MODEL 
AVG. 

SPEED 
157.5MB 1355 23MS 

157.5MB 1375 23MS 

338.1MB 1558 18MS 

338.1 MB 1578 18MS 

676.8MB 1568 16MS 

676.8MB 1588 16MS 

INTER DRIVE 
FACE PRICE 

ESDI $949 

SCSI $999 

ESDI $161 9 

SCSI $1619 

ESDI $2499 

SCSI $2499 

• 80 TRACKS • 135 TPI • ULTRA HIGH DENSITY 
• READ/WRI TE 720K DISKS, TOO 

KIT 
PRICE 

$1049 

$1099 

$1799 

$1799 

• INCLUDES ALL NECESSAR Y MOUNTING HARDWARE 

FDD-1 .4 4 X BLACK FACEPLATE 

FDD-1 .44A BEIGE FACEPLATE 

FDD-1.44SOFT SOFTWARE DRIVER .. . ....... $ 19.9 5 

MF3 55A 3·112" MITSUBISHI 1.44MB, BEIGE .. .. ... $ 129.95 

MF3 55 X 3-112" MITSUBISHI 1.44MB, BLACK .. .... $129.9 5 

FDD-360 5-1/4" DOUBLE-SIDED DD 360K ........ .............. $69.9 5 

FD-558 5-1/4" TEAC DOUBLE-SIDED DD 360K ... .. ... ...... $99 .95 

FDD-1 .2 5-114" DOUBLE-SIDE D HD 1.2M ... ....... ... ..... .. . $95 .95 

FD-55G 5· 1/4" TEAC DOUBLE-SIDED HD 1.2M .... .. . $ 12 9 .95 

-~ 9600 BAUD V.32 MODEM 
• 9600/4800/2400/1200 BPS • FULL DUPLEX • ASYCHRON­
OUS/SYNCHRONOUS • MNP-5 FOR 100% ERROR FREE 
TRANSMISSIONS • CCITV.32, V.22/BISN.22, BELU212A COM· 
PATIBLE • DATA COMPRESSION ALLOWS 19.2K BAUD 

PR0-96E 

EXTERNAL 2400 BAUD 
• 2400/1200/300 BPS • REQUIRES SERIAL PORT & CABLE 

PR0-24E 

PR0-241 2400 BAUD INTERNAL MODEM 112 CARD ..... $99.95 

,;~ MODULAR CIRCUIT TECHNOLOGY 
4800/2400 BPS $ 

14995FAX MODEM 
• 4800 BAUD GROUP 111 FAX TRANSMISSION ONLY • 2400 
BPS DATA MODEM • MENU DRIVEN PROFAX SOFTWARE 
• SENDS DOS TEXT, PCX & TIFF FILES TO FAX TRANS. 
M CT­FAXM 

M C T -2 41 INTERNAL2400 BAUD DATA MODEM .... ..... ... $8 9.95 
M C T-121 INTERNAL1200 BAUD DATA MODEM .... .... $ 6 9 .9 5 

VIVA 2400 BAUD $139
95 

STATE-OF-ART DESIGN llliQ PERFORM· 
ANCE • 2400/1200/300 BAUD OPERATION 
• FULLY HAYES AT COMMAND SET COM­
PATI BLE • EXTENDED $-REGISTER PRO· 
GRAMMING • 8 INTERNATIONAL ICON 
STAUS LIGHTS • BUILT-IN SPEAKER 
• 2ND PHONE JACK FOR VOICE • AUTO 
WAIT FOR DIAL TONE & AUTO REDIAL 
• STANDARD RS-232C INTERFACE 
• "G RANITE LOOK" BASE 
VIVA­24 E 
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HARD DISKS 

21.4MB $199 65.SMB $389 

DRIVE KITS 
21.4MB $249 

32.7MB $219 80.2MB $569 32.7MB $279 

42.SMB $339 84.9MB $499 &Seagate 
SIZE MODEL 

AVG. FORM DRIV. XT 
SPEED FACTO ONLY Krr 

21.4MB ST-225 65MS 5-1/4" $1 99 $249 $309 
32.7MB ALL ST-238 65MS 5-114" $219 $279 $379 
42.8MB ST-251-1 28MS 5-1 /4" $339 $389 $449 
43.1MBSCSI ST-251N 40MS 5-114" $419 
65.5MB ALL ST-2n-1 28MS 5-1/4" $389 $449 $549 
80.2MB ST-4096 28MS 5-1/4" $569 $679 
84.9MB SCSI ST-296N 28MS 5-1 /4" $499 
122.7MB ALL ST-4144R 28MS 5- 1/4" $699 $759 $859 

21.4MB ST-125 40MS 3-1/2" $259 $299 $373 
32.1MB ALL ST-138R 40MS 3-112" $289 $339 $429 

.-;~ MODULAR CIRCUIT TECHNOLOGY INTERFACE CARDS 
DRIVE CONTROLLERS 

1.44MB 
FLOPPY 
$4995 
• XT OR AT COMPATIBLE ·SUPPORTS 2 FLOPPY DRIVES 
(360K. 720K, 1.2MB & 1.44MB) • USER SELECTABLE AS A 
PRIMARY OR SECONDARY (3RD OR 4TH) FLOPPY DR IVE 
M CT-FDC-H D 

HIGH DENSITY 4-FLOPPY CARD $59.95 
• INTERFACES UP TO 4 FLOPPY DRIVES • CABLES FOR 4 
INTERNAL DRIVES • BIOS SUPPORTS ANY COMBINATION 
OF DRIVES (360Kl720K/ 1.2MB/1.44MB) 

M C T-FDC -H D4 

FLOPPY DISK $29.95 
• INTERFACES UP TO 4 FLOPPY DRIVES TO IBM PC OR 
COMPATIBLE • DS/DD AND OS/OD COMPATIBLE 
MCT-FD C 

HARD DISK $79.95 
• SUPPORTS 16 DRIVE SIZES INCLUDING 10. 20, 30 AND 
40MB• CAN DIVIDE 1 LARGE DRIVE INTO 2 LOGICAL DRIVES 
MCT-H DC 

MCT-R LL ALL CARD SUPPORTS 2 ALL DRIVES . .. .... $ 8 9 .95 

286/386 FLOPPY/HARD $149.95 
• FLOPPY/HARD DISK CONTROL IN AN AT DESIGN · FOR UP 
TO 2 FLOPPIES (360Kl720K/1 .2MB/1.44MB) & 2 HARD DRIVES 
M CT-AFH 

286/386 1:1 INTERLEAVE $169.95 
• CONTROLS 2 HARD & 2 FLOPPY DRIVES (360Kl720K/1.2MB/ 
1.44MB) • CONCURRENTLY USE HARD & FLOPPY DRIVES 
M CT­FAFH 

MEMORY CARDS 
576K RAM CARD $49.95 
• USER SELECTABLE CONFIGURATION TO 576K • USES 64K 
AND 256K DRAMS (0K INSTALLED) 
M C T -R AM 

286/386 EXPANDED MEMORY $129.95 
• USER EXPANDABLE TO 2MB USING1MB DRAMS • 
CONFORMS FULLY TO LIM EMS 3.2 • RAM DISK SOFTWARE 
M C T-AEMS 

M CT-EMS XT COMPATIBLE EMS CARD 

FAX SWITCHER 
CONNECT ONE PHONE LINE TO YOUR 
PHONE, FAX, MODEM AND ANSWERING 
MACHINE ··THIS DEVICE ROUTES THE 
CALLS! · OPERATES ON SINGLE OR 
MUL Tl-LINE SYSTEMS• AUX . PORT 
FOR MODEM, CORDLESS PHONE, 
ALA RM, POS TERM INAL. ETC. 

FAX M -S W IT C H 

$99.95 

DFI ETHERNET CARD $19995 

MULTIFUNCTION 1/ 0 CARDS 
MULTI 1/ 0 CARD $59.95 
• SERIAL PORT • CLOCK/CALENDAR WITH BATIERY 
• PA RALLEL PORT IS ADDRESSABLE AS LPT1 OR LPT2 

MCT-10 

MULTI 1/ 0 FLOPPY . $79.95 
• SUPPORTS UP TO 2 360K FLOPPIES 
• SERIAL. PARALLEL, GAME PORT AND CLOCK/CALENDAR 
M C T-MIO 

MONOGRAPHICS MULTI 1/0 $119.75 
• CONTROL 2 FLOPPIES • SERIAL, PARALLEL. GAME PORT, 
CLOCK/CALENDAR • RUNS COLOR GRAPH ICS SOFTWARE 
ON YOUR BLACK AND WHITE MONITOR 
MCT-M G M IO 

286/386 MULTI 1/0 CARD $59.95 
• SERIAL, PARALLEL AND GAME PORTS • USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 
M CT­AIO 

DISPLAY CARDS 
16-BIT VGA $199.95 
• 640 X 480 IN 16 COLORS • 256K VIDEO RAM EXPAND·ABLE 
TO 512K • 64 LEVELS OF GRAY SCALE 
M C T -V GA-1 6 

M CT-VG A -8 8-BIT VERSION .. 

EGA CARD 
..... ............... $169.9 5 

$149.95 
• 640 X 350 HIGH RESOLUTION • DISPLAYS 16 COLORS 
AT A TIME • COMPATIBLE WITH HERCULES, CGA AND IBM 
MONOCHROME • SOFTWARE DR IVERS FOR WINDOWS, 
LOTUS, CAD, AND MORE • 256K VIDEO RAM 
M C T -EG A 

CGA CARD $44.95 
IBM-COMPATIBLE ADAPTOR FOR RGB MONITORS • 640 X 
200 MONO, 320 X 200 COLOR RESOLUTION • DISPLAYS 4 
COLORS SIMULTANEOUSLY · LIGHT PEN INTERFACE 
MCT-CG 

M C T -CGP WITH PRINTER PORT .... ....... ...... ... ..... ... $49.9 5 

C G-CO M P COMPOSITE ADAPTOR .... ... .. .......... ......... $4 .9 5 

MONO GRAPHICS $49.95 
XT AND AT-COMPATIBLE • HERCULES COMPATIBLE 
MONOGRAPHICS ·SUPPORTS LOTUS 1·2·3 • HIGH RESOLU· 
TION 720 X 348 DISPLAY • VLSI CHIPS • CONFIGURE THE 
PARALLEL PRINTER PORT AS LPT1 OR 2 
M C T-MGP 

JIM'S BARGAIN 
HUNTERS CORNER 

25MHZ CACHE 386 
MOTHERBOARD 
R EGULAR LIST $1 0 9 9 .00 • 25MHZ 80386 MPU • 64K 
ZERO WAIT STATE STATIC RAM CACHE • 1/214/BMB ON­
BOARD RAM USING BO NS SIMMS (0KB INSTALLED) • CHIPS 
& TECHNOLOGY 82C206 OMA INTERRUPT CONTROLLER 
• SOCKETED FOR 80387-25 MATH COPROCESSOR • EIGHT 
EXPANSION SLOTS (ONE 32-BIT, SIX 16-BIT & ONE 8-Bln 
• AMI BIOS ASSURES IBM COMPATIBILITY • 8/25MHZ 
KEYBOARD SELECTABLE SPEEDS 
MCT­3 8 6M BC-25 EXPIRE S 4/3 0/90 

APRIL 1990 • B YTE 341 



8051/8052 
BASIC 

COMPILER! 
Now with integer, byte and bit extensions. 
Fully compatible with MCS BASIC 52 
Runs on IBM-PC or compatible 

$295.00 
Call Now! 603-469-3232 

Circle 46 on Reader Service Card 

VIDEO FRAME GRABBERS 


MO DEL RESO LUTION 
HRT 256-4 256 x 256 x 4 495 
HAT 256-8 256 x 256 x 8 795 
HRT 512-8 512 x 512 x 8 995 
HAT 512-24 51 2 x 51 2 x 24 1995 
• IBM PC/XT/AT COMPATIBLE 
· DIGITALIZE IN REAL TIME 
· COMPOSITE VIDEOIN 
· 24 BIT AGB OUT except model HAT 256-4 

16 level gray scale out 
• SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 
• FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 
• FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 

RETU RN OLD BOARD AND JUST PAY DIFFERENCE 

HRT 
HIGH RES TECHNOLOGIES 
P.O. BOX76ti? 
 LEWISTON, N.Y. 14091 

PHONE 416-497-6493 FAX 416-497-1988 
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Magnetic 
Tape/Diskette Conversion 

Transfer data between 1600/ 
3200/6250 9 track magnetic 
tapes and 5.25" or 3.5" disk­
ettes. We specialize in Tele­
phone Billing Tapes and other 
mainframe/mini to PC Data 
File Transfers. Low Costs. 

Advanced Management

Technologies, Inc. 


691 South Irolo St reet, Suite 1702 
L os Angeles, CA 90005 

213/389-7445 
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Infra-Red 

Remote Control 


OCTACOMM®/IR 
Change TV channels from your PC. Control 
DOS programs from a hand-held remote. 
Use a PC to send and receive the infra-red sig­
nals used by hand-held remote controllers like 
those used with TVs, VCRs and other devices. 
Maimainsa da tabase of!R signals learnedfrom 
your own hand-held remote controller. Hard­
ware attaches to the serial port of the IBM-PC. 
Software for DOS 2.0 and greater. 

Price: $395.00 
Houston Computer Services, Inc. 

11331 Richmond Avenue / Suite IOI / Houston. Texas 77082 

(713)493-9900 
MIC - Visa · Discover - AmEx - COD 

OCT A COMM is a registered m1demuk 
of Houston Computer Services, Inc. 
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Can You Bu Direct? 

& 
Have You Got Our Prices? 

A
Wii i You Pay Too Much? L 

A CC.PJ•IDMIM•A &T.!. L 
L EmL T 

T At Least 

n 
d 

$44000 

y A 
c 

c c 
0 E 
M s 
p s 
u 0 
T R 
E Prices irn:luda 3% pra -payman1 discount I 
R 

• lntaf*80286 Microprocessor Gives You Exl raordl-
E 

s 
nary Spood and Procosslng Power 

s 
• 640K RAM and 3112" Diak Drlvo Are Sta ndard 
• NewSmarlDrlve .., Technology Provides Low-Cost 

Hard Disk Expansion (G ot FREE lnstallallon) 

l• •at""'°"n!IAdd& •.-.. S•IHl.. 
ASK A~OUT OUR 30 DAYS BUY-BACK POLICY 

For f11tffl aarvle., C.11 Toll·FrM ~ 

800-433-SAVE 

1:? ~ ~~ 

FOHi \VOKlllLl):\ll ' l l ll· llS 
~-3n Plaza, Gf1111bury, TX 76040 

Cus1omor SoNico Oosk (817) 573·4111 

QUARTERHORSE 
High Capacity 

Tape Subsystems 

for Disk Backup, Data Acquisition, and 

Archiving 


on IBM PC/Xf/AT & PS/2 

Everything you n1111d In a single high quality 
package: Drive,SCSI Host Adapter, Enclosure. 
and DSl's Backup Software. 

• 150 Mb 1/ 4" CT.. ....... $1,395. 

• 320 Mb 1/4" CT.. .. .. .. .. $1.495. 

• 1.2 Gb 4mm DAT.. .. . $3.195. 
• 2.3 Gb 8mm HS......... $3,695. 


Optional Application Interface Library 
(in 'C') available. Full Support. 

DATA STRATEGIES 
INTERNATIONAL, INC. 

9020 Capitol ol Tx. Hwy. Suite 570 
Austin, Tx. 78759 
(512) 338-4745 FAX (512) 345-1328 
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AVPIOM™ 
$295 
For IBM-PC's & com­
patibles, menu-driven 
AVPAOM programs 
EPROMs up to ax 
faster thanserially­
connected uni ts (20 
sec. for 2764). 

• 4- and 10 socket 
gang versions too. 
Call for prices. 

For complete 
specs, free 32 pg. 
development tool 
catalog, call 

or 207­ 236-9055 

AVt>CET 
SYSTEMS. INC .' 


120 Union St. , Rockport, ME 04856 
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• "REWRITABLE/ERASABLE" allows user to read & write 
over and over up to a million times. Direct or random 
access at speeds comparable to a hard disk. 

· CAPACITY: 650 megabytes (1024 bytes/sector) or 594 
megabytes (512 bytesJsector) of recordable data. 

High track density-15,000 tpi 
•DATA LIFE: 10 to 25 years with no degradation. 


Immune to EMI or RFl emmissions. 

Appllcallons: IBM PC or Compatlbles/ Novell (LAN} I Wang VS 

Coming Soon: HP/ NCR/ DEC I Apple MAC 21 Jukebox 

Only $5500 ·Optical disks . S2901ea. 
Inc ludes softw are, d isk drive Extended warranl ies available 

and all cab lH . 

14272 Charri>ers Road, 
Tustin, CA 92680 

Outelc:M CA: 1-800-221-6486 TEL: (714) 731·9000 
ln1lde CA: 1-8()0.334-5486 FAX: (714) 838-7172 
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J Laser 5 ... $399 
Laser Printer Controller 

Thinking of buying a <§
• LaserMaster Was $. g 
• Intel Visual Edge '" 
• Kofax board 

Jl aser 5 gives you the functions of all 
three boards combined into one, plus EMS: 

• Fast laser printing 
• Halftones on a laser printer 
• Group 4 file printing and display 

~TALL TREE SYSTEMS 
2585 E. Bayshore Rd . • Palo Alto, CA 94303 

(41 5) 493-1980 •FAX (415) 493-7639 
VereJona available for HP Series II and Canon LBP4 laser printers 


All products aro l rademarkll of their reapactive companies 

Artwo1k for this ad created with JLo.sar 5 end Included sottwara 
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221 PHAR LAP ................. 286 

309 PRECISION PLUS SOFTWARE 283 

238 QUARTERDECK OFFICE SYS212,213 

244 RAIMA . . ........ 68 

549 SAGE/POLYTRON ....... NE·6,7 

256 SCIENTIFIC ENDEAVORS, INC 326 

257 SCIENTIFIC ENDEAVORS, INC 326 

258 SCIENTIFIC ENDEAVORS,INC 326 

260 SILICON SHACK LTD ........ 333 

322 SOFTWARE DMI ........ E&W-66 

272 SUPERSOFT ............... 277 

285 TOUCHSTONE SOFTWARE .... 66 

286 TOUCHSTONE SOFTWARE .... 66 

287 TRAVELING SOFTWARE.INC .. 67 

406 TREND MICRO DEVICES,INCE&W-47 

407 TREND MICRO DEVICES,INCE&W-47 


• 	 VERMONT CREATIVE SOFTWARE 35 


828 OTHER APPLICATIONS 
Business/Office 

77 CRICHLOW DATA SCIENCES . 330 

255 SANTA CRUZ OPERATION .... 43 


829 OTHER APPLICATIONS 
Sclentlllc/Technlcal 

239 QUINTUS COMPUTER ....... 224 

240 QUINTUS COMPUTER . 224 


830 OTHER-CAD 

279 TECHNOLOGY POWER ENT .. 322 


831 OTHER - CROSS DEVELOPMENT 

232 	 PSEUDOCORP . . ....... 328 

SOFTWARE DEVELOPMENT SYS 105 


832 OTHER - LANGUAGES 

46 BINARY TECHNOLOGY.INC .. 342 

122 FRANKLIN SOFTWARE,INC .. 276 


833 OTHER - UTILITIES 

441 	 I X I LTD .............. E&W-68 


Inquiry No. Page No. 

834 DESKTOP 
PUBLISHING 

56 CANON USA . .. .... .. .. 18 

479 DP-TEK . . ........... PC-14 

480 DP-TEK . . ............. PC-14 

144 INTEACON ASSOCIATES . 255 

445 IQ ENGINEERING . . .. E&W-75 

446 IQ ENGINEERING ....... E&W-75 

163 LASERGO . . . . . . ........ 174 

164 LASERGO . . ............ 174 

183 MICRO PRESS ............. 265 

193 MITCHELL PACIFIC COMPUTER . 280 

210 PACIFIC DATA . . . ........ 203 

211 PACIFIC DATA .............. 203 

465 PACIFIC DATA PRODUCTS E&W-25 

466 PACIFIC DATA PRODUCTS E&W-25 

467 PACIFIC DATA PRODUCTS E&W-77 

468 PACIFIC DATA PRODUCTS E&W-77 


835 EDUCATIONAL/ 
INSTRUCTIONAL 

9 ABACUS SOFTWARE.INC .... 182 

10 ABACUS SOFTWAAE,INC .... 182 


401 ADDISON WESLEY ..... E&W-67 

28 ANNABOOKS .............. 316 

37 B & B ELECTRONICS ........ 322 


413 BYTE AD MESSAGE ..... E&W-70 

• 	 BYTE BACK ISSUES ......... 329 


BYTE BACK ISSUES ..... E&W-78 

BYTE BOOK CLUB ...... 272A-B 

BYTE BOOK CLUB ...... 272,273 

BYTE PUBLICATIONS ... E&W-82 

BYTE SUB. MESSAGE ....... 266 

BYTE SUB. MESSAGE ... E&W-48 

BYTE SUB. SERVICE .... E&W-74 

BYTEWEEKINEWSLETTER . ... 96 

BYTEWEEKINEWSLETTEA ... 222 


61 COMPACT DISK PRODUCTS . . 279 

COMPUTERS FOR THE BLIND PC-11 


93 DISKETTE EMPORIUM . .. ... 333 

154 KEITHLEY METRABYTE .... . 324 

161 L &A ... . ....... . ......... 283 


MCGRAW·HILL SCHOOLS (NRI) 224A-B 

MICROSOFT UNIVERSITY .... 79 

UNIXWORLD . 256A-B 

UNIXWORLD .............. 257 


297 VIDEO TEXTBOOK TRAINING . 265 


836 MAIL ORDER/ 
RETAIL 

404 AMER.BUYING &EXPORTING E&W-38 

38 B & C MICROSYSTEMS.INC . 333 

39 B & C MICROSYSTEMS, I NC .. 333 

40 B & C MICROSYSTEMS.INC .. 335 


411 BROAD MARKETING ASSOC E&W-73 

412 BROAD MARKETING ASSOC E&W-73 

556 BROAD MARKETING ASSOC S0·8 

557 BROAD MARKETING ASSOC S0-8 

527 CDC.INC . . .......... NE-21 

528 CDC,INC .... . ........... NE-21 


62 COMPUCLASSICS .......... 268 

419 COMPUSAVE INT'L ..... E&W-28 


64 COMPUTER DISCOUNT WAREHSE . 325 

65 COMPUTER FAIENDS,INC ... 288 

68 COMPUTERLANE UNLTD.,INC 331 


478 CONVEX RESOURCES ..... PC-9 

558 CRAZY NANCY'S .......... S0-5 

559 CRAZY NANCY'S .......... S0-5 


• DAMAAK,INT'L . . .. 230 

94 DISKCOTECH . . 327 

95 DISKCOTECH . . . ....... 327 

92 DISKETTE CONNECTION .... 337 


430 ELEX INT'L ............ E&W-35 

114 FIRST SOURCE INTERNATIONAL .. 321 

115 FIRST SOURCE INTERNATIONAL .. 321 

439 GREY MATTER ......... E&W·65 

533 HARMONY COMPUTERS ... NE-3 

534 HARMONY COMPUTERS ... NE-3 

147 IQ BUSINESS PRODUCTS.INC 330 


Inquiry No. Page No. 

148 l.C. EXPRESS ........ . ..... 322 

149 JAMECO . . ......... 318,319 


6 JOA MICRODEVICES . . 339-341 

7 JOA MICAODEVICES .... 339-341 


535 	 LAPTOPS.ETC ............ NE-4 

536 	 MANCHESTER EQUIPMENT NE-24 

537 MANCHESTER EQUIPMENT NE-24A-B 
176 MAAYMAC INDUSTRIES ..... 335 

455 	 MAYFAIR MICROS ...... E&W-34 
510 	 MICRO IMAGE INTERNATIONALMW-2 

511 	 MICRO IMAGE INTEANATIONALMW-2 

541 	 MICRO IMAGE INTERNATIONAL . NE-10 

542 MICRO IMAGE INTERNATIONAL . NE-10 

492 MICRO IMAGE INTERNATIONAL PC-2 

493 MICRO IMAGE INTERNATIONAL PC-2 

459 MICRO MACRO MUNDO.INC E&W-72 
460 MICRO MACAO MUNDO,INC E&W-72 

• 	 MICROCOMPUTING MKTG.CNCL 334 

MICROCOMPUTING MKTG.CNCLMW-14 


• 	 MICROCOMPUTING MKTG.CNCL NE-20 

• 	 MICROCOMPUTING MKTG.CNCL PC-10 

• MICROCOMPUTING MKTG.CNCL S0-12 


187 MICROPROCESSORS UNLIMITED . 327 

• MICROWAY . . ........ 296 


180 NEVADA COMPUTER CORP .. 332 

514 PAO·KU INTERNATIONAL LTD . MW-3 

515 PAO-KU INTERNATIONAL LTD . MW·3 

543 PAO-KU INTERNATIONAL LTD NE-5 

544 PAO-KU INTERNATIONAL LTD NE·5 

498 PAO-KU INTERNATIONAL LTD PC-7 

499 PAO-KU INTERNATIONAL LTDPC-7 

563 PAO-KU INTERNATIONAL LTDS0·9 

564 PAO-KU INTERNATIONAL LTDS0·9 


• PC CONNECTION . . ..... 90-95 

516 PERSONAL COMPUTER ENTERPRISE MW-7 

472 PROGRAMMER'S ODYSSEY E&W-79 

226 PROGRAMMER'S PARADISE . . 45 

227 PROGRAMMER'S PARADISE46,47 

241 Q-TEK .. .. .. .. .. .. .. . 338 

518 REASON TECHNOLOGY .. MW-11 

500 RESOURCE CONCEPTS,INCPC-19 

501 RESOURCE CONCEPTS,INCPC-19 

519 RESOURCE CONCEPTS, INC MW-5 

547 RESOURCE CONCEPTS,INCNE-13 

548 RESOURCE CONCEPTS,INCNE-13 

565 RESOURCE CONCEPTS,INCS0-15 

566 RESOURCE CONCEPTS,INCS0-15 

248 R&R ELECTRONICS . . ....... 335 

259 SCOTTSDALE SYSTEMS . . ... 320 

262 SN'W COMPUTERS &ELECTRONICS 58 


• SOFTLINE CORP ....... E&W·43 

571 SOFT&MORE ....... . .... S0-11 

280 TELEPHONE PRODUCTS CENTER . 320 

291 UNICORN ELECTRONICS .. . . 328 

327 USA SOFTWARE . ...... E&W-33 


837 MISCELLANEOUS 
27 AMT,INC ............... . .. 342 


• ANTHAO .. . . 58 

421 COSI SYSTEMS ........ E&W·68 

150 JB TECHNOLOGIES ......... 316 

151 JB TECHNOLOGIES ......... 316 

249 SAFEWARE,INC ........... . 336 


838 ON-LINE 
SERVICES 

450 	 BIX . . ....... 284,285 

450 BIX . .. ... 290 


BIX . . .... MW-6 

BIX ....•. • .•. . .. . .. . .... NE-22 


839 OPERATING 
SYSTEMS 

152 KADAK PRODUCTS LTD ...... 328 

MARK WILLIAMS CO ........ 110 


496 ORANGE MICRO . . .. PC-17 

497 ORANGE MICRO ......... PC-17 

263 SOFTWARE LINK ...... 223 

264 SOFTWARE LINK ... 223 
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REQUEST FREE INFORMATION BY FAX 

Attention BYTE Readers!! Now you can fax your requests for free product and advertiser information 
featured in this issue. 

Just fax this page to 1-413-637-4343. You'll save time because your request for information will be pro­

cessed fl.S soon as your fax is received. 


Remove this page or 
below which correspond 

Check off the answers to Print your name, ad­Circle the nu mbers 
questions 'W' through "C". copy this page clearlydress, and fax number 

to the numbers assigned 
to advertisers and pro­
ducts that interest you. 

Fill out this coupon carefully. PLEASE PRINT. 

Name 

Title 

Company 

Address 

City 

State/Province 	 Zip 

Country 
(___) _______ (__) ______ 
Phone Number Fax Number 

A. 	What is your level of management responsibility? 
1 0 Senior-level Management 
2 0 Other Management 
3 0 Non-Management 

B. What is your primary job function/principal area of 
responsibility? (Check one.) 

4 0 Administration 
5 0 Accounting/Finance 
6 0 MIS/DP/Information Center 
7 D Product Design and Development 
8 0 Research and Development 
9 D Manufacturing 

10 0 Sales/Marketing 
11 0 Purchasing 
12 0 Personnel 
13 0 Education/Training 
14 0 Other: --------------- ­

C. Please indicate your organization's primary business 
activity: (Check one.) 
Computer-Related Businesses: 
15 0 Manufacturer (Hardware, Software) 
16 0 Computer Retail Stores 
11 0 Consultants 
18 D Service Bureau/Planning 
19 D Distributor/Wholesaler 
20 0 Systems House/Integrator/VAR 
21 0 Other: _ _ ______________ 

Non-Computer-Related Businesses: 
22 0 Manufacturing 
23 D Finance, Insurance, Real Estate 
24 0 Retail/Wholesale 
25 0 Education 
26 0 Government 
21 0 Military 
28 0 Professions (Law, Medicine, Engineering, Architecture) 
29 0 Consulting 
30 D Other Business Services 
31 0 Transportation, Communications, Utilities 
32 0 Other: ___ _____________ 

D I subscribe to BYTE. 0 I do not subscribe to BYTE. 
O Please send me one year of BITE Magazine for $24.95 

and bill me. Offer valid in U.S. and possessions only. 

APRIL 1990 11\ITE 

and fax it to the number 
above. 

clearly on the form . 

1 2 
21 22 
41 42 
61 62 
81 82 

101 102 
121 122 
141 142 
161 162 
181 182 
201 202 
221 222 

241 242 
261 262 
281 282 
301 302 
321 322 
341 342 
361 362 
381 382 
401 402 
421 422 
441 442 
461 462 

481 482 
501 502 
521 522 
541 542 
561 562 
581 582 
601 602 
621 622 
641 642 
661 662 
681 682 
701 702 

721 722 
741 742 
761 762 
781 782 
801 802 
821 822 
841 842 
861 862 
881 882 
901 902 
921 922 
941 942 

3 4 5 6 7 _8 9 10 11 
23 24 25 26 27 28 29 30 31 
43 44 45 46 47 48 49 50 51 
63 64 65 66 67 68 69 70 71 
83 84 85 86 87 88 89 90 91 

103 104 105 106 107 108 109 110 111 
123 124 125 126 127 128 129 130 131 
143 144 145 146 147 148 149 150 151 
163 164 165 166 167 168 169 170 171 
183 184 185 186 187 188 189 190 191 
203 204 205 206 207 208 209 210 211 
223 224 225 226 227 228 229 230 231 

243 244 245 246 247 248 249 250 251 
263 264 265 266 267 268 269 270 271 
283 284 285 286 287 288 289 290 291 
303 304 305 306 307 308 309 310 311 
323 324 325 326 327 328 329 330 331 
343 344 345 346 347 348 349 350 351 
363 364 365 366 367 368 369 370 371 
383 384 385 386 387 388 389 390 391 
403 404 405 406 407 408 409 410 411 
423 424 425 426 427 428 429 430 431 
443 444 445 446 447 448 449 450 451 
463 464 465 466 467 468 469 470 471 

483 484 485 486 487 488 489 490 491 
503 504 505 506 507 508 509 510 511 
523 524 525 526 527 528 529 530 531 
543 544 545 546 547 548 549 550 551 
563 564 565 566 567 568 569 570 571 
583 584 585 586 587 588 589 590 591 
603 604 605 606 607 608 609 610 611 
623 624 625 626 62·7 628 629 630 631 
643 644 645 646 647 648 649 650 651 
663 664 665 666 667 668 669 670 671 
683 684 685 686 687 688 689 690 691 
703 704 705 706 707 708 709 710 711 

723 724 725 726 727 728 729 730 731 
743 744 745 746 747 748 749 750 751 
763 764 765 766 767 768 769 770 771 
783 784 785 786 787 788 789 790 791 
803 804 805 806 807 808 809 810 811 
823 824 825 826 827 828 829 830 831 
843 844 845 846 847 848 849 850 851 
863 864 865 866 867 868 869 870 871 
883 884 885 886 887 888 889 890 891 
903 904 905 906 907 908 909 910 911 
923 924 925 926 927 928 929 930 931 
943 944 945 946 947 948 949 950 951 

12 13 14 15 16 17 18 19 20 
32 33 34 35 36 37 38 39 40 
52 53 54 55 56 57 58 59 60 
72 73 74 75 76 77 78 79 80 
92 93 94 95 96 97 98 99 100 

112 113 114 115 116 117 118 119 120 
132 133 134 135 136 137 138 139 140 
152 153 154 155 156 157 158 159 160 
172 173 174 175 176 177 178 179 180 
192 193 194 195 196 197 198 199 200 
212 213 214 215 216 217 218 219 220 
232 233 234 235 236 237 238 239 240 

252 253 254 255 256 257 258 259 260 
272 273 274 275 276 277 278 279 280 
292 293 294 295 296 297 298 299 300 
312 313 314 315 316 317 318 319 320 
332 333 334 335 336 337 338 339 340 
352 353 354 355 356 357 358 359 360 
372 373 374 375 376 377 378 379 380 
392 393 394 395 396 397 398 399 400 
412 413 414 415 416 417 418 419 420 
432 433 434 435 436 437 438 439 440 
452 453 454 455 456 457 458 459 460 
472 473 474 475 476 477 478 479 480 c 
492 493 494 495 496 497 498 499 500 
512 513 514 515 516 517 518 519 520 
532 533 534 535 536 537 538 539 540 
552 553 554 555 556 557 558 559 560 
572 573 574 575 576 577 578 579 580 
592 593 594 595 596 597 598 599 600 
612 613 614 615 616 617 618 619 620 
632 633 634 635 636 637 638 639 640 
652 653 654 655 656 657 658 659 660 
672 673 674 675 676 677 678 679 680 
692 693 694 695 696 697 698 699 700 
712 713 714 715 716 717 718 719 720 

732 733 734 735 736 737 738 739 740 
752 753 754 755 756 757 758 759 760 
772 773 774 775 776 m 778 779 780 
792 793 794 795 796 797 798 799 800 
812 813 814 815 816 817 818 819 820 
832 833 834 835 836 837 838 839 840 
852 853 854 855 856 857 858 859 860 
872 873 874 875 876 877 878 879 880 
892 893 894 895 896 897 898 899 900 
912 913 914 915 916 917 918 919 920 
932 933 934 935 936 937 938 939 940 
952 953 954 955 956 957 958 959 960 

961 962 963 964 965 966 967 968 969 970 971 972 973 974 975 976 977 978 979 980 
981 982 983 984 985 986 987 988 989 990 991 992 993 994 995 996 997 998 9991000 

10011002100310041005100610071008 10091010 1011101210131014101510161017101810191020 
1~1m1m1~1•1~1~1m1m1~1~1~1m1~1~1~1®1~1D1~ 

1001~1001~1~1~1001~1~1~1~1~1~1~1~1~1~1~1•1~ 
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IN FOR MATION 

Want More Information About the Products and Advertisers Featured in this Issue? 


Print your name and address 
correspond to numbers assigned to 

Check all the appropriate answers toCircle numbers on reply card which 
and mail. questions "Pl.' through "C". 

items of interest to you. 

·----------------~-----------------------------~-----~-------

! Fill out this coupon carefully. PLEASE PRINT. 3 4 5 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

I 
~ ~ ~ M ~ OB U OB ~ ~ ~ ~ G ~ U ~ U • 8 00 ~ ~ ro ~ ~ ~ U ~ ~ 00 
~ ~ ro 94 85 85 u 86 w ro n n n H ~ re n re ro oo ~ 92 93 94 85 85 u 88 99 oo 

Name 91 92 93 94 95 96 97 98 99 100 101 102 Hl3 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 
1211~ 1~ 1~ 1~ 1~ 1V 1~ 1~ 130 1311~ 1~ 1M I~ 1~ 1~ 1~ 1~ 1~ 1411~ ta 1~ 1~ 1~ 1471~ 1~ 100

I ------------- <~~-l ~~~~~~ 151 152 153 1s.. 155 1ss 157 158 1s9 160 161 162 163 164 1ss 166 167 168 169 110 111 112 113 114 115 116 1n 11e 179 1so 
Title Phone 

I 
181 192 193 194 185 186 187 188 199 190 191 192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208 209 210 
211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 2~ 234 235 236 237 20B 239 2~ 

I 
Company wmw~m•wmm~m•~™•™m™~~mm~~™™•~mm 

mmmmmmmmm~mmm~m™m™mm~mm~mmmmm~ 

301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330Address 

I 
~-m~mmmma•w•~~•mw~~~~mm~•~m~•~ 

-~~-~~-~•mmmmmmmmmm~-~~-~~-~~m 
City State Zip 391 392 393 394 395 396 397 396 399 400 ~1 ~2 403 4-04 405 406 ~7 408 409 41 0 411 412 413 414 415 416 417 416 419 420 

mmm•mmmmmww~m•~•m•m•w~~-~•w••• 

A. What is your level of 16 D Computer Retail Stores w••~••w•••~••••~w~mmmmmmmmmmm• 
management responsibility? 17 D Consul tantsI ~--~~~w~~~~m~~mmmmm~~~~604~606D~609m 
1 D Senior-level Management 18 D Service Bureau/Planning 511 512 513 514 m 516 511 518 519 520 ~1 522 523 524 ~5 528 521 528 529 530 ro1 532 533 534 535 536 ro1 538 539 54-0I 2 0 Other Manageme n1 19 D Distribu1or/Wholesalcr w~~~~~w~~~~m~™~™m™~~~~~~~~w~~~ 
J D Non-Management 20 D Systems House/ mmmmmmmmm~m~~~~~m~~~mmm~~~mm699~ 

Integrato r/VA R 

tion/principal area of responsibi lity? ~~833834835538~538539840W~oo~~~w~oo~~m~™~~m~~~ 

B. What is your primary job func­ 001 602 603 604 605 606 607 608 609 610 611 612 613 614 615 816 617 818 619 620 621 622 623 ~4 625 ~6 627 ~8 629 630 

I 
21 D Other: ------- ­

(Check one.) Non-Compuler-Relaled Businesses: ~~~834~~w~~~mmmmmmmmm~~~~~~~w~~~ 

4 0 Admi nistra tion 22 D Manufacturing 691 692 693 694 695 696 697 698 699 700 701 702 703 704 705 706 107 708 709 710 711 712 713 714 715 716 717 718 719 720 
5 D Accounting/Finance 23 0 Finance, Insu rance. 

rnmmrnmrnmrnrn™mmrnrnrnmmmm~m~™™ IB ™m™m• 
6 0 MIS/DP/Informat ion Center Rea l Esta1e mmm™™™ill™™™™•™™™™m•mmmmmmmmmmm™ 
7 D Product Design and 24 0 Reta il /Wholesale 

mm™™™™™™mmmmmmmmmmm~~602603604605606W606609m 
Development 25 0 Educa1ion 811 812 813 814 615 616 817 818 819 820 921 822 923 924 925 826 927 826 629 830 631 632 833 834 835 836 637 836 639 840 

8 D Research and Development 26 0 Government w~oo•~~w~oo~~m~™~~m~~~~~~834~~w~~~ 
9 0 Manufac turing 21 0 Milita ry mmmmmmmmm~~~~834~~w~~m~mm994~~-~mm 

10 D Sales/Marketing 28 0 Professions (Law. 90 1 902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 918 919 920 921 922 923 924 925 926 927 928 929 93') 
11 D Purchasing Medic ine. Engi neering, ~m~~mmmmm•w•mw~~mmm~~~m~••m•~~ 
12 0 Personnel Architec ture) 

~~~-~~m~~mmmmmmmmmm~~~~~~™mm~m 

I 
13 D Educa tion/Training 29 D Consult ing 

991 992 993 994 995 996 997 998 999 \000 10011002 1003 1004 1005 10061007 1008 1009 1010 10111012 1013 1014 1015 1016 1017 1018 1019 102030 D Other Business Services14 D Other: --- ----- ­
31 0 Transportation. C. Please indicate your orga niza­ 1051105210531054105510561057 10SB 10591oso 1061106210631064106510661061108610591010 10111 012 101310141015 1016101110181oro 1oaoCommunications. Uti li ties tion 's primary business activity: 1081 1082 108.l 1084 1085 1086 1087 1088 1089 1090 10911092 1093 1094 10951096 1097 1098 1099 1100 11011102 1103 1104 1105 11061107 1108 1109 1110 
32 D 0 1hcr: - - ------ ­(Check one.) 111111121113111411151116111711181 1 191120112111~ 1123112411251126112711281129113011311132113311M 1135113611371138113911~I 

Computer-Related Businesses : 114111421143 1144 11~ 11 461147 1146 1149 1100 1151 1152 1153 1154 1155 1156 1157 1158 1159 1160 11611162 1163 11S4 1165 1166 1167 1168 1169 1170 APRIL 

I 15 D Manufacturer (Hardware, Soft ware) 1111111211731114 1115 1116 11n 1110 1179 11so n011182 1183 1184 11ss 11ss 11s11188 1189 1190 11911192 1193 1194 1195 1196 11911190 1199 1200 IRSD002 
120112021203120412051206120712081209 1210 1211121212131214 121512181217121812191220 1221122212231224122512261227122812291230 

D Please send me one year of BYTE Magazine f or $24.95 and bill me. Offer valid in U.S. and possessions only. 
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I N FORMATION 

Want More Information About the Products and Advertisers Featured in this Issue? 


Check all the appropriate answers to Print your name and address 
correspond to numbers assigned to 
Circle numbers on reply card which 

questions 'W.' through "C". and mail. 

items of interest to you. 
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III 111111IIt1ItIII11111IItIt1 .. 1tI1111I1ItII11I11I1 I I 
___________________________________________________________J.''. 

Fill out this coupon carefully. PLEASE PRINT. 

Name 

-~~~~~~~~~~~- <~~-> -~~~~~ 
Title Phone 

Company 

Address 

City 

A. What is your level of 
management responsibility? 

1 D Senior-level Management 
2 0 Other Management 
3 0 Non-Management 

B. What is your primary job func­
tion/principal area of responsibility? 
(Check one.) 
4 0 Administration 

5 0 Accounting/Finance 

6 0 MIS/DP/Information Center 

7 D Product Design and 


Development 

8 0 Research and Development 

9 0 Manufacturing 


10 0 Sales/Marke1ing 
11 0 Purchasing 
12 0 Personnel 
13 D Education/Training 
14 0 Other: ------- ­

C. Please indicate your organiza­
tion's primary business activity: 
(Check one.) 

Computer-Related Businesses: 
15 0 Manufaclurer (Hardware, Software) 

State Zip 

16 D Computer Retail Stores 
17 0 Consultants 
18 D Service Bureau/Planning 
19 0 Distributor/Wholesaler 
20 0 Systems House/ 

Integrator/VAR 
21 0 Other:------- ­

Non-Computer-Related Businesses: 
22 0 Manufacturing 
23 0 Finance, Insurance, 

Real Estate 
24 D Retail /Wholesale 
25 0 Education 
26 0 Government 
27 0 Mili!ary 
28 0 Professions (Law, 

Medicine, Engineering, 
Architecture) 

29 D Consulting 
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CHAOS MANOR 

MAIL 


Jerry Pournelle answers questions about his column 
and related computer topics 

WordStar Supporter 
Dear Jerry, 

Your comments on WordStar 5.5 have 
been great. I switched back to WordStar 
from WordPerfect 5.0 because WordStar 
5.5 does so much more, works so well 
with other programs, and doesn't tax my 
memory. I keep hearing about other 
word processors and the things that they 
won't do, yet WordStar 5.5 does them. 
But I've wondered why other reviewers 
are so adamant about WordStar 5 .5 being 
so bad. I guess it's because they can't 
change, so they conduct a half-hearted 
review that makes the product appear 
ho-hum. WordStar does math; one "in 
depth" review never mentioned that or 
that it imports Lotus and dBASE files di­
rectly. Another said that the dot com­
mands were outmoded, yet dBASE uses 
them, and no one is crying about that. I 
prefer the dot commands so I can see 
what the thing is doing. 

It's nice to read articles from someone 
who isn't into marketing. BYTE has not 
succumbed to being a sales catalog for 
Lotus 1-2-3 or WordPerfect. I'm not 
cheering for WordStar International; I'm 
cheering that someone finally looked 
closely enough at this product. 

Mike Gautier 
Woodbridge, J1,4 

Thanks. We do try to look at everything. 
And chances are it will be a long time be­
fore BYTE is a sales catalog for any­
thing-we can't get four editors to agree 
as it isl-Jerry 

Orange Aid 
Dear Jerry, 

I commiserated mightily when I read 
of your orange-soda-in-the-disk experi­
ence in the October 1989 Chaos Manor. 
The same thing happened to me, to a disk 
that contained an already late paper I was 
due to deliver in Kyoto. That experience 
led me to conduct some experiments as 
reported in my paper, which is due to be 
published in Library HiTech. (Isn't it 
amazing what we spend our time doing in 
library schools?) 

Working with 5 1A-inch 360K-byte 

disks, almost nothing-from Chinese 
food to rye to cat urine-destroyed data. 
Mess 'em up, wash 'em off, use 'em 
again. Your event led me to sacrifice 
more disks: some Dysan high-capacity 
5 'A-inchers formatted in a 1.2-megabyte 
IBM drive, and some Verbatim 3 1h-inch 
ones, formatted double-sided in a Mac II. 
I didn't have any orange soda (we're 
hard-drinking buckaroos out here in Ho­
nolulu), but I did pour Pepsi over them, 
along with some other unpleasant sub­
stances. Result: no data loss. I actually 
had less trouble than I did with the 360K­
byte samples (of course, the fact that 
these were new might have been signif­
icant). 

The only difficulty that I experienced 
was in opening the 3 V2-inch case. I found 
that the best approach was to pry off the 
metal read-write slot protector (it's not 
really needed, anyway), slip a knife 
blade (tested to make sure it wasn't mag­
netized) into the edge away from the 
write-protect switch, and then twist it 
open like an oyster. I popped open three 
sides, leaving the left side (with the 
write-protect switch) attached. This did 
take a little effort-the things are glued 
together-but allowed the cookie (i.e . , 
the floppy media proper) to be slipped 
out. After I washed the crud off the cook­
ies, I dried them-first with a paper tow­
el, then under hot air from the forced-air 
hand drier in the men's room. (I have 
never managed to get my hands dry 
under one of those things, but they work 
pretty well on disks.) Once the cookies 
were clean and dry, I put them into a new 
disk case. Every one of them read per­
fectly the first time. 

I hope this little bit of advice helps you 
if you ever mess up a disk again. The 
secret is to take the cookie out before you 
wash it off, and then put it back in a clean 
case. 

Larry N. Osborne 
Honolulu, HI 

Thanks. I'm not sure where to get new 
disk cases, although I suspect that I could 
find them with some effort. I also wonder 
if disk cases come with the little felt-like 

cleaner thing that goes between the cook­
ie and the hard shell? 

Mostly I hope it won 't happen to me 
again, but it probably will.-Jerry 

Dear Jerry, 
Here's what to do when you pour 

orange soda over your irreplaceable 3 'h­
inch floppy disks: 

1. Carefully (so as not to damage the 
disk itself) disassemble the shutter as­
sembly of the drenched disk and break 
open the case. 
2. Do the same for a discarded disk, this 
time taking care not to damage the case 
too much. 
3. Wash the drenched disk under running 
water with any mild dishwashing deter­
gent, and dry with a clean, soft, lint-free 
cloth. 
4. Reassemble the washed disk into the 
new case. Forget about the shutter unless 
you really can't copy the data off the 
disk. 

I followed the four steps outlined 
above with complete success for a disk 
that I had been carrying in a pocket of my 
new stone-washed jeans; stone-washed 
denim contains a good deal of fine sand 
even after the first few washings, and the 
disk made unfortunate grating noises 
when I turned it by hand. Nonetheless, I 
managed to retrieve all the data. 

In general, if a liquid is suited for 
human consumption (with the possible 
exception of tequila), it should leave the 
magnetic coating of the disk intact. 

Christopher Ferebee 
Konigstein, Federal Republic ofGermany 

Thank you for the instructions; next time 
I have a disk disaster, I'll be sure to try 
it!-Jerry • 

Jerry Pournelle holds a doctorate in psy­
chology and is a science fiction writer 
who also earns a comfortable living writ­
ing about computers present and future . 
He can be reached c/o BYTE, One Phoe­
nix Mill Lane, Peterborough, NH 03458, 
or on BIX as ''jerryp." , 
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1.5 DECADES 
OF APRIL FOOLS -•
All right, maybe you can fool some ofthe people some ofthe time 


Kenneth M. Sheldon 


hat do Hindsight Engineering, Soycure Sys-w terns, and the Famous Programmers' School 
have in common? Well, for one thing, they're 
all enterprises that have existed only in the 
minds of BYTE editors. Over the years, as 

we've wrestled to keep on top of the fast-moving microcom­
puter world, we've occasionally taken time out to poke a little 
fun at ourselves and the industry that we love. 

The tradition started in our first April issue (1976), with a 
Technology Update on the first practical Touring Machine-a 
bicycle-with a unary relocatable-based operator (i.e ., the per­
son on the bike). 

Later items detailed such arcane procedures as refolding the 
fanfold instruction card that came with the MC6809 micropro­
cessor. In 1981, our What's New column featured a new addi­
tion to the small components market, the 7N-oo BHD (black­
hole diode), useful mostly for GI (garbage-in) applications. 
Unfortunately, due to the light-absorption characteristics of the 
device, we were not able to provide a photograph of the BHD. 

Sometimes, items that seemed funny at the time have be­
come, over the years, amazingly prescient: Take the 5-mega­
byte hard disk drive for the tiny Sinclair ZX81 (marketed in this 
country as the Timex/Sinclair 1000) that we announced in our 
April 1982 issue. Hundreds of readers wrote to Hindsight Engi­
neering in "Peanutbutter, New Hampshire" for more informa­
tion. (Credit the local post office for figuring out where to send 
the wacky mail.) Nowadays, you can buy a portable as small as 
the Timex/Sinclair with hard disk drives ofup to 100 MB! 

Our April 1982 issue also saw the birth of an institution: the 
Famous Programmers' School. In a full-page "advertisement" 
that asked, "Do you have a restless urge to program?," readers 
were offered the rare opportunity to study with such software 
greats as Bennett Lisp, Bruce Fortran, Red Basic, and the im­
mortal Ignatious "Call Me Blaise" Pascal. Interested parties 
were asked to take a free aptitude test, with such challenging 
questions as, "Write down the numbers from zero to nine and 
the first six letters of the alphabet." Numerous readers took the 
challenge and responded by sending the required $1000 in 
small unmarked bills. (Unfortunately, the bills were always 
Confederate, Monopoly, or homemade money.) 

So successful was the Famous Programmers' School that we 
offered, in the April 1983 issue, a follow-up seminar on pock­
et-computer local-area networks. The accompanying photo 
showed the school's stellar staff with pocket computers in hand 
(and pocket), strung together by a wide ribbon cable. 
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That seemed pretty funny at the time, but now, with the ad­
vent of Xircom's Pocket Ethernet Adapter-a device that lets 
you attach portable computers to an Ethernet LAN-it seems 
eerily prophetic. (Note that we considered filing a "look and 
feel" lawsuit against Xircom but. opted instead to give them a 
BYTE Award of Excellence in our January issue. It's still a 
good idea, even if we thought of it first.) 

The Famous Programmers' School (and most of its instruc­
tors) had a last gasp in April 1984, with a plea to "Help the Old 
Programmers' Home." Situated in a large brick building that 
looked oddly reminiscent of BYTE's headquarters, the home 
was founded to provide a calm, tranquil shelter for program­
mers who were "too old or too burnt-out or have to pay too 
much alimony." Residents were provided with "good hearty 
fast food, and an unlimited supply of cola and fanfold paper." 
Age was of no concern; in fact, some of the residents were 
"over 35 years old." 

Continuing the tradition, our April 1985 issue featured a spe­
cial "What's Not" section that described several innovative 
products, such as MacKnifer, a peripheral that attached to the 
original single-disk Macintosh and let you sharpen knives, scis­
sors, and lawn-mower blades while waiting for files to open. 

After that issue hit the stands, we received a call from a 
woman who said that she'd checked every computer store in 
town trying to find the Parasoya Disks (made of processed soy­
beans) that we'd written about. The disks, which were suppos­
edly readable, writable, and edible, were for people who were 
really concerned about protecting sensitive data. Needless to 
say, she was embarrassed when we explained that the disks 
(from Soycure Systems) were an April Fools' item. 

The very next day, a reporter from USA Today called us. He 
wanted more information about the Transporter, a portable 
computer that, with a few simple twists, transformed into a sin­
gle-passenger automobile. They were thinking of running an 
article about it in their newspaper, but he thought he'd better 
call first, just to check. Needless to say, that item never ap­
peared in the paper. 

As a result of all this, you will find no bogus products in this 
issue of BYTE. Anything that looks odd or funny-intention­
ally or not-is thanks to the manufacturer of the product or its 
advertising agency. 

We've learned our lesson. • 

Kenneth M. Sheldon is a senior technical editor for BYTE. He 
can be reached on BIX as "ksheldon. " 
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PRINT QUEUE 

Hugh Kenner 

Advise and Compute 
A lawyer looks at computers, 


copyrights, and "look and feel" lawsuits 


T hought is structured around certain absolutes: that light 
moves in vacuo at 299,792.458 kilometers per second; 
that the mean free path of molecules between collisions 

is 905 angstrom units; that the worst food in the known universe 
is on sale in the "A" terminal of the Newark airport. 

Human interactions, though, are partly governed by law, 
and law's benchmarks tend to be prior legal decisions-that is, 
what someone once persuaded a judge to decide in a case that 
we are hoping another judge will agree is similar to the case 
we are now litigating. Trace such a chain back to a primal deci­
sion, and behind that you 'II expect to find statute law. How­
ever, some unclarity as to how the law applied necessitated a 
first decision. 

Concerning software, law has been unclear from the start, as 
Anthony Clapes details in Software , Copyright , and Competi­
tion: The "Look and Feel" of the Law (1989, Quorum Books, 
Westport, CT, $39.95) . On 
page 11 of his highly readable 
book, Clapes notes that the 
Founding Fathers in 1788 
were at their deliberations 
nine years before J. M. Jac­
quard would unveil "the first 
programmable machine in 
history," the loom that took 
an artist's instructions from 
punched cards. So Article I, 
Section 8, Clause 8 of the 
Constitution had no programs 
in mind when it gave Con­
gress power "To promote the 
progress of science and the 
useful arts, by securing for 
limited times to authors and 
inventors the exclusive right 
to their respective writings 
and discoveries:" 

In 1790, Congress enacted 
the first copyright statute; it 
covered maps, charts, and 
books. In 1802, printmakers 
and graphic artists got in­
cluded. In 1831, composers 
of music. In 1865, photogra­
phers. In 1870, makers of 
"paintings, drawings, chro­
mos, statuettes, statuary, and 
models or designs of fine 
art." In 1912, the newfangled 
motion pictures. In 1971, 

sound recordings (tapes were getting pirated). You see the pat­
tern. Technology kept pushing. 

By 1976 it finally had pushed computer programs into the 
purview of Congress, and Congress was most unhappy. All 
Congress found itself able to say in 1976 was that computer pro­
grams were, yes, protected. But they were to have "no greater 
protection than they had enjoyed under prior law," which had 
never mentioned them. 

Do not hasten to acclaim our Congresscritters. For by 1980 
they'd enacted a most equivocal law, which (I) defined a 
"computer program"; (2) said that if you owned a copyrighted 
program you weren't infringing if you used it in a computer(!) 
or made an archival copy; and (3) deleted the "prior law" 
clause of 1976, which was meaningless anyhow. And that's 
where things stand today. 

So we're back in the courts, where, says Clapes, lawyers fall 
very neatly into four catego­
ries: They either (I) haven't 
got time to learn what pro­
gramming is all about, and 
don't; (2) decide not to take 
the time to learn, because 
judges and juries will never 
figure it out either, and don't; 
(3) being Luddites at heart, 
are constitutionally incapable 
of learning about program­
ming, so don't; or (4) think 
they, yes, understand pro­
gramming, but don't. 

Which sets the stage for the 
generic case, Apple v. Frank­
lin, 1982. The Franklin Ace, 
if you recall, was an Apple 
clone, back when Apple was 
synonymous with personal 
computing. And at Franklin, 
the company had simply cop­
ied the Apple operating sys­
tem into ROM, so clumsily 
that one Apple programmer's 
name was left embedded in 
the code, as was the word 
Applesoft. 

Franklin never denied the 
copying. The company's ar­
gument was this: For a ma­
chine to run existing Apple 
software, it needed to have 

continued 
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PRINT QUEUE 

the operating system just about exactly as it was, since the oper­
ating system offered so many "entry points" that various soft­
ware writers were using . The governing ideas, true, Apple 
couldn't copyright those; but compatibility with all that soft­
ware-the only reason for a clone-had tied Franklin to nearly 
line-for-line specifics. 

A Philadelphia judge named Newcomer nearly bought that; 
or rather, he bought something far more sweeping, the idea that 
programs, since their binary code isn' t meant to be read by 

book clarifies why 


court decisions 

are not intuitive. 


humans , aren ' t covered by any statute governing "expression." 
He feared a step " into the world of Gulliver, where horses are 
'human' because they speak a language that sounds remarkably 
like the one humans use ." Do such sequences as 00101001 
00110000 merit the protections we accord to Moby Dick? 

(Thought experiment: Pascal, for instance, is plainly meant 
to be read by humans. Might someone claim exemption from 
infringement after merely translating Pascal code, line by line, 
into C, a process so straightforward it ' s been automated? In 
1978, a judge named Higginbotham ruled that no, someone 
couldn't. He even said it would "probably" be a violation to 
translate a flowchart into a computer language.) 

Apple carried Judge Newcomer's ruling to the Court of Ap­
peals , where on August 30, 1983, Judge Dolores K. Sloviter 
upheld Apple. She brushed aside what had given Judge New­
comer pause, the question whether a machine or a person was 
the destined reader of the code. Utilitarian? Aesthetic? The 
Copyright Act, she held, did not distinguish. What she did zero 
in on was whether Franklin could have simulated the Apple op­
erating system wjthout copying it line by line; for if idea and 
expression merge, Apple has no valid copyright, because that 
would amount to copyrighting an idea, which can't be done. 

The line between the two, she said, must be "pragmatic," 
legalese for "what follows is a hunch." For "many of the courts 
which have sought to draw the line between idea and expression 
have found difficulty in articulating where it falls ." Judge Slo­
viter wasn't presented with a case of "not copying except where 
necessary," hence didn't decide such a case. She was presented 
with a case of line-for-line copying, and Apple and Franklin 
took her hint to settle out of court. So "except where neces­
sary" remains undefined, likely only addressable, says Clapes, 
"on a case-to-case basis." Case by case, though, Apple v. 
Franklin won't go away. 

For here 's another nugget from Judge Sloviter. There may 
be, as Franklin alleged, only a limited number of ways to write 
an Apple-clone operating system. Fine, that says there's more 
than one, so over at Apple idea and expression haven't merged, 
and copyright holds . But if Franklin got hemmed in by its de­
sire for a clone that would run all available Apple software, that 
was "a commercial and competitive decision," and they should 
have had the wit to scale it down. 
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(Analogy, from me, not from Clapes: If you want a script 
that will produce in a theater exactly the effect of Shake­
speare's Hamlet , then you've no recourse save to copy out 
Shakespeare's Hamlet. But you've made a commercial, not an 
artistic, decision. On the other hand, Tom Stoppard's Rosen­
crantz and Guildenstern Are Dead, though arguably parasitic 
on Hamlet, is a piece of artistry that infringes nothing.) 

And Clapes argues throughout that programs "are literary 
works ," and "not just in a copyright sense but as a matter of 
social taxonomy." They are literary works "in the way that a 
musical score or the 'shooting script' of a movie are literary 
works: One doesn't read them through like a novel, but they 
have the attributes common to all literary works ." These in­
clude "structure, flow , logic, design, naming conventions, 
commentary, and resultant style." 

Which brings us to look and feel, which apparently derives 
from the phrase "total concept and feel " in "a twenty-year-old 
case involving the copying of thematic and stylistic features of a 
line of greeting cards." The dashboard analogy has been popu­
lar lately; if you can drive one car you can drive them all, be­
cause controls and gauges are in pretty well standard locations . 
Judge Higginbotham even alleged 12 years ago that the gear­
shift H-pattern was "idea," not "expression," and hence not 
protected at al I. 

But the law doesn't work (as I've noted) from absolutes like 
the H-pattern gearshift or the velocity of light; it works tortu­
ously , through a maze of decided cases, and chapter 20 of 
Clapes' book (" The 'Look and Feel' Cases") brings no easy 
comfort. Look-and-feel defendants will be spared liability "if, 
when everything is eliminated except the expression that may 
not be copied in the plaintiffs' user interfaces, it is found that 
they have not copied that expression." That seems to mean, if 
you take away everything except what looks like an elephant , 
and the elephant wasn't really copied, you're clear. Lawyer 
Clapes will perhaps forgive me ifl say that the progress toward 
such a finding resembles the passage of a ball through a pinball 
machine (bounce, bounce; left? right? What did Judge A make 
of question X? Judge B of question Y?). 

The man who stood up after a Clapes presentation to say "I 
disagree wjth everything you say" was understandably impa­
tient. Your right in what you're doing seems very clear as you 
program. But you program out in a world where other program­
mers have been weaving trails that their employers may have 
protected. "Because the look and feel of a program is the part 
with which the user most clearly identifies, and the part that 
cannot be hidden from competitors, there would be absolutely 
no point in the development of innovative user interfaces if the 
results of those investments could be freely copied by others ." 

True. But the dashboard analogy? Is it simply that no one 
thought to sue when clutch left, brake right-the H-pattern for 
that matter-got copied and recopied? I've not been able to find 
a historian of these automotive matters. Clapes, I may as well 
tell you, is "a Senior Corporate Counsel at IBM," although 
he's careful to deny giving things an IBM slant. What his book 
clarifies is why court decisions are not intuitive, the way pro­
grammers would like them to be. Law works its uneasy way 
through precedent, precedent. Software, Copyright, and Com­
petition may , at the very least, teach us all patience. • 

Hugh Kenner is a professor ofEnglish at Johns Hopkins Univer­
sity. His reviews have appeared in publications like the New 
York Times and Harper's . His recent books include A Sinking 
Island and Mazes. He can be contacted on B/X as "hkenner. " 

Your questions and comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 



They Left out Features .... 

We Left out the (~())l)IJ.\!! 


The only thing missing ... 
is the comma in the price. If you 
look at the chart on the right you 
will see prices charged by our com­
petition . All but one contain a 
comma. DesignCAD 3D sells for 
$399.00. Period. No Comma! 

In order to draw the complex pic­
tures shown below it is desirable to 
have the following 3D features : 

• 	 Interactive design with 30 
cursor 

• 	 Blending of surfaces 
• 	 Boolean operations such as 

add, subtract, and 
intersection 

• 	 Complex extrusions 
• 	 Cross sectioning 
• 	 Block scaling 
• 	 On screen shading 
• 	 Shaded output to printers and 

plotters 

All of these competitors left out one 
or more of these desirable features 
in their standard package. They 
didn ' t forget the most horrible fea­
ture - the comma. 

DesignCAD 3D offers ALL the listed 
features plus many more! 

If DesignCAD 3D has the power to 
create the 3D objects shown below, 
imagine how it could help with your 
design project! 

DesignCAD 3D sells for $399. We left 
out the comma. We didn ' tthink you 
would mind! 

PC MAGAZINE SAYS ... 

DesignCAD 30, the latest feature· 
packed, low-cost CADD package from 
American Small Business Computers, 
delivers more bang per buck than any 
ofits low-cost competitors and threat­
ens programs costing ten times as 
much. For a low-cost, self-contained 
30 package ... DesignCAD's range of 
features steals the show." 

$399 


AutoCAD rel. 10 

CADKEY3.12 

Mega Model 

MlcroStatlon PC 3.0 

BYTE MAGAZINE SAYS ... 
"At $399, DesignCAD 30 was the feast 
expensive package we saw, yet it was 
one of the more powerful. ..Don't be 
fooled by the remarkably low price, this 
program can really perform." 

Mav 1989, oaoe 178 

Complete 3-Dimensional design fea­
tures make it easy for you to construct 
realistic 3-D models. With full solid­
object modeling capabilities you can 
analyze your drawing to determine 
the volume, surface area or even 
center of gravity! DesignCAD 3-D even 
permits you to check for interference 
between objects! Aeronautical Engi­
neers can now find the center of grav­
ity for a new airplane design with a 
couple of keystrokes. The Architect 
can determine the surface area of a 
roof for decking in a matter of minutes. 
The Civil Engineer can calculate the 
volume of a lake or dam in seconds. 
The Mechanical Engineer will know for 
sure if certain parts fit together without 
interference. The uses for DesignCAD 
3-D are only limited by YOUR imagina­
tion! 

HOW DO I GET ONE? 

AutoCAD AEC $1,000.00 AutoShade $500.00 

Source: Byte Magazine 

DesignCAD 3-D and DesignCAD 2D are 
available from most retail computer 
stores, or you may order directly from 
us. If you have questions about which 
program to purchase please give us a 
call. All you need to run DesignCAD 
3-D is an IBM PC or compatible com­
puter with 640 K RAM memory and a 
hard disk. Both products support most 
graphics cards, printers, plotters and 
digitizers. Free Information and a demo 
disk are available by faxing (918) 825­
6359 or telephoning : 

1-(918) 825-4844 
American Small Business Computers • 327 South Mill Street • Pryor, OK 74361 U.S.A. 
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STOP BIT • Kenneth M . Sheldon 

TO BOLDLY 

BENCHMARK 


A giant leap 
in our 15-year mission 
to seek out new means 
of testing computers 

0 
ver the years, BYTE has pio­
neered the use of benchmark 
tests as a means of evaluating 
which computer system is right 

for you. Just last month, we rolled out our 
latest suite of benchmarks, designed to 
test and compare Unix-based systems. 

But our most exciting project to date is 
one that could change forever the way 
benchmark tests are conducted. Until 
now, security precautions and the sensi­
tive nature of the project have prevented 
us from discussing it. However, starting 
in September, with our fifteenth anni­
versary issue, BYTE will add an entirely 
new suite of tests to its benchmark series. 

The Final Frontier 

In the days to come, exploiting new op­

portunities in space will become increas­

ingly important to maintaining our eco­

nomic position in the marketplace. Com­

puters will become an even greater part 

of business and technology. But present­

day tests are useless for evaluating the 

kinds of conditions under which com­

puters in space will have to operate. 


To address these new considerations, 
we've designed a series of tests to be con­
ducted on each new system reviewed in 
BYTE. Beginning in September, we'll 
report the results of the tests, which will 

Stop Bit is an open forum for informed 
opinion on topics related to personal com­
puting. The opinions expressed are those of 
the author and not necessarily those of 
BYTE or its staff Your contributions and 
comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane, Peterbor­
ough , NH 03458. 
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be carried out through a special arrange-~ 
ment with mission specialists on regula'.t 
flights of NASA's space shuttle. Deve~ 
oped with the assistance of Dr. Thomas 
Fulery of the Wisconsin Institute of 
Technology, the tests will subject review 
systems to conditions that we can expect 
to be operating under in the days ahead. 

The Tests 
As we venture farther into space, we may 
find that gravity is a luxury that we can't 
always afford. How will this affect your 
new computer' s ability to perform sensi­
tive calculations? To test this, the BYTE 
nul-grav benchmark will measure a sys­
tem's ability to perform floating-point 
operations in a zero-gravity environment. 

The hatch-activation-loop test will 
measure each system 's ability to perform 
extensive repetitions of ordinary tasks . 
This HAL test will determine how many 
times the system can open and close the 
space shuttle 's pod-bay doors in one hour 
and whether the system loses track of 
whether the door is open or closed. 

Of course, not all computing will be 
done in a human-friendly environment. 
Thus , we have designed several bench­
marks for extra-vehicular execution. 
The totality-rad test, for example, will 
measure the length of time that the re­
view system can withstand exposure to 
cosmic radiation without producing com­
putation errors. 

Another extra-vehicular test will ana­
lyze a system 's susceptibility to stresses 
and strains caused by breeches of secur­
ity that might affect its operation and 
thereby present a threat to life-support 
systems. Based on our now-classic Sieve 
of Eratosthenes benchmark, the Strain of 
Andromeda test (named for the mythical 
goddess who was rescued from a mon­
ster) will analyze systems for possible in­
fection by computer viruses. 

During the (of necessity) final bench­
mark test, the review system will be 
ejected from the shuttle and allowed to 
reenter the earth's atmosphere . For this 

burn-in test, each unit will be equipped 
with a radio-transmitter modem and will 
transmit signals back to earth, where 
BYTE editors will record the exact time 
and height at which the system ceases to 
operate. Any system that continues to 
operate until it reaches the ground will 
automatically receive a BYTE Award of 
Excellence for endurance·. 

On the outside chance that a review 
system might spin off into space rather 
than come back to earth , we have written 
the new benchmark tests in BASIC. In 
the unlikely event that the system is inter­
cepted by extraterrestrial life forms , we 
believe that BASIC is the language most 
likely to run on any given alien system. 

Now It Can Be Told 
As you might expect, developing the new 
BYTE benchmarks has required months 
of negotiation with the administration of 
our nation's space program. Unknown to 
the general public, the most recent flight 
of the space shuttle carried a preliminary 
test machine on which shuttle personnel 
conducted the new BYTE benchmarks. 
According to mission specialist Irving 
M. Kidden, the tests were almost a com­
plete success. "The only problem came 
when one of the guys was making some 
Tang during the nul-grav test," he said. 
"Some of the powder got into the disk 
drive and really gummed up the works ." 
This mishap, however, provided an op­
portunity for the new benchmarks to 
display their user-friendly, plain-English 
system of error messages: The affected 
machine promptly displayed the mes­
sage, "He's dead, Jim." 

It is with great pleasure that we an­
nounce the new BYTE On-Going Utility 
in Space tests. For more information on 
our new benchmarks or to receive a copy 
for your own use, please see the box on 
page 343. • 

Kenneth M. Sheldon is a BYTE senior 
technical editor. He can be reached on 
BIX as "ksheldon. " 

ILLUSTRATION: TROY THOMAS © 1990 
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If you haven't seen LabVIEW®2, 
ask someone who has... 

LabVIEW 2 front panel user interface 

"Perhaps the new version ofNational Instruments' 
Lab VIEW will emerge as a de facto standard." 

- John M. Fluke, Jr., Chairman, 

John Fluke Manufacturing Co ., Inc. 


"LabVIEW 2 is the leader ofdata acquisition 
software, probably the most powe1jit1 product for 
data acquisition, analysis , and control on any 
microcomputer." 

John Rizzo, Technical Editor, 
MacUser Magazine 

"The.flexibility oflabVIEW 2 has prompted me to 
use it as the cornerstone ofmy future business." 

- Steve Conquergood, Chief Des ign Engineer, 
CXT Limited 

"LabVIEW has been the most valuable computer­
based tool I have encountered in the past l 0 years. 
I estimate the LabVIEW programming effort at two 
man-months, as opposed to the two man-years 
requested for our advanced workstation ." 

Gary W. Johnson, Electronics Engineer, 
Lawrence Livermore National Laboratory 

"We did it! LabVIEW 2 is everything we visualized when we 
set out over six years ago to create the next generation 
instrumentation software technology. Our.free LabVIEW 2 
upgrade program is our way of thanking the thousands of 
pioneering users who helped make this revolution possible." 

- James Truchard , Ph .D., President , 

National Instruments 


LabVIEW 2 block diagram program 

"Compared to the already excellent release 1.2 , 
LabVIEW 2 is improved in virtually every way. 
Compared to 'traditional' software, it's almost 
shocking. Worth the wait? You could say I've been 
waiting nearly a decade, since personal computers 
first came out.for something to bring it all together 
the way LabVIEW does." 

- Scott Jordan , Product Line Manager, 
Newport Corporation 

"With LabVIEW's modular system, I can visualize my 
test systems as a hierarchy of individual, 
interchangeable components, resulting in shorter 
development time, increased.functionality, and 
greater execution efficiency." 

Michael Porter, Test Systems Engineer, 
CODEX Corporation 

"! give LabVIEW high marks.for its conceptual ease 
and its ability to adapt. Using LabVIEW, I have 
developed a sophisticated process control system for 
our distillation laboratories that is comprehensive yet 
can be easily configured." 

Glenn Graham, Research and Development 
Engineer, Union Carbide Corporation 

Y,NATIONAL 
Al !!!'!!a~!~!!!!!: 
~ 6504 Bridge Point Parkway 

Austin , TX 78730-5039 
(512) 794-0100 
(800) 433-3488 (U.S. and Canada) 
Fax (5 12) 794-8411 

Nihon National Instruments K.K. (Japan) (3) 788- 1921 • National Instruments of France ( 1) 4865 3370 

National Instruments of Italy (2) 4830- 1892 • National Instruments United Kingdom (06) 355-23-545 
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Tandy® 

Business 

Systems 


Step up to 
power planning. 

What the future holds is in your 


hands . . . today. With a 


386™-based Tandy Business 


System, you'll have the power 


you need to set-and reach­


your strategic objectives. 


Quickly transform raw data into 


useful information. Compile a 


spreadsheet to compare current 


and previous figures, then graph 


the results to see once­


hidden trends. 


Pinpoint those areas needing 


improvement , outline your plan 


and create PERT charts to 


support your formal proposal. 


You won't be charting your 


course alone-Radio Shack 


offers the best support services 


in the industry. 


Success? Plan on it with a 


Tandy Business System. 


ftad1e /haeK
COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 

386/TM licensed from Intel Corp . 
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