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--- ­--- ­- - - - ­- - - ­- - -- ­- - - - ­--- ­- ­-- ­ · -
PS/2 model 30/286 ........ ..... 1895 
PS/2 model 50/30 meg ..... . .... 2395 
PS/2 model 70/60 meg ... . ...... 3695 
PS/2 model 80/40 meg ..... . .... 4395 
PS/2 model 70/120 meg ... .. .... 5595 
PS/2 model 80/115 meg .. . .... .. .Call 

Call for other models 

l'DmPAQ 
386 S 40 meg ..... . ... ... . . Call Call 
386 20E - 40 meg ..... ....... .. 4195 
286E 40 meg ... .. . ..... ... .. ... Call 
386 110 meg/25 MHz ...... .. .... 7295 
386 60 meg/25 MHz ...... . ..... 5895 
Portable Ill 40 meg/12 MHz . ..... .3995 

CARD & MONITOR EXTRA 
Call for other models 

Macintosh 
Mac llCX/60 Meg, 40 Meg RAM ...... 5095 
Mac-11/40 Meg . . ... . .............. 4095 
Mac-SE 30/40 Meg . . . . . . ......... 3595 
Call for 60 and 100 Meg 
Lazer NT. . ............ . .......... 3495 
Lazer NTX ........................ 4795 

WE STOCK CITIZEN lOSHIBA 
OKIDATA NEC  
EVEREX WYSE  

GOLD STAR HITACHI  

BOARDS  
Paradise VGA+ ...... 219  
Vega VRAM . .. . . .... 409  
ATI VGA Wonder .... 259  
Everex EGA . . . . . . . . . 149  
Tatung 16 bit ....... 239  

MONITORS  
Nee Multisync llA .... 499  
Nee Multisync 3D . .. . 599  
Magnavox EGA . . . . . . 339  
Nee Multisync 5D . . . 2350  
Samsung EGA .. . . . . . 359  
Sony 1302 .. . . . . . . . . 619  

EXPORTS 
Available 

HOURS: 
M-S 9-6 

Everex 
Step 286 - 12 & 16 MHz & 20 MHz 
1 Meg RAMLOW 
Set up utility in ROM 
S/P, C/C 
Enhanced keyboard 
1.2 MB floppy 
DOS/BASICPRICE 
EverexLEADER Step 366-20 MHz & 16 MHz & 25 MHz & 33 
MHz 
Up to 256K cache of very high speed RAM 
2 Meg RAM, expandable to 16 Meg

SINCE 1983 S/P, CIC - Enhanced keyboa rd 
1.2 MB floppyLAP-TOP 
Dos1BAs1c Call! 

Call 

Compaq SLT 286-20/40 . . ...... 3795/Call 
Toshiba T1000 ........... .. ....... 629 
T1200SE Toshiba ... .. .Call 
T1200HB . Sale! .•... .Call 
T1600-40 Meg .......... . .. . ..... Call 
T3100E-40 Meg ...... . .. . . . . . ..... Call 
T3200-40 Meg/SX40 ... .. . ... . ..... Call 
T5100-40/100 . .... . ... ... .. . . ..... Call 
T5200-40/100 ... .... .... . .... .. .. Call 
T3100SX . ............... . .. . ..... Call 
Zenith 286-20/40 Meg ... .. .. .... .. Call 
Mitsubishi 286-20/40 .... . .... .2395/Call 

Pacific Data (For HP) 
25-N-1 Cartridge . ... .. 265 Pacific Page . . .... 459 
1 Meg . Memory Board .219 Plotter Cartridge .. 239 

SOFTWARE SPECIALS 
dBase IV ........... 455 
Wordperfect 5.1 . . .250 
Aldus Pagemaker .... 495 
Ventura Publisher . ... 495 
Clipper . ... . .. . ..... 435 
WordStar 5.5 ... . .... 150 

FAX MACHINES 
Sharp FO 220 . ... . .729 
Sharp UX 350 . . .1149 
Canon ... . .. ....... Call 
Toshiba .. .Call . ·· ···· · 
Richo .. ........ ... Call  
Murata ...... . .. . . Call  

PRINCElON GRAPHICS  
SONY  
ACER  

HOUSTON INSTRUMENTS  

 
N OVELL  
Authorized  

Dealer  
Intel  

Coprocessors  
8087-3 . . . . . . . . . . . . . . 105  
8087-2 . . . . . . . . . . . .. 145  
80287-8 . . .. .. .. . ... 225  
80287-10 . .... . .. ... 249  
80387-16 . . .... ... .395  
80387-20 . . .425  . ·· · · · · · · 
80387-25 .. . ... .... 495 
80387-33 .. . .599 

AMDEK  
HAYES  

SAMSUNG  
CALCOMP  

PRINTERS  
EPSON  

LX-61 0/LQ-510 .. . 199/339  
LQ-650/1050 .... .545n49  
FX-650/1050 ..... 359/479  

OKIOATA  
320/321 .. .. .... 359/490  
390/391 .. '' . . . . 490/649  

TOSHIBA  
321-SL/341-SL ... 399/595  
351-SX 350 CPS ..... 929  

PANASONIC  
1524 .. ........ 529  
1124 . . ......... . . .. 319  

Call for others  

Call! for 
your 

configuration 

AST 486 ...... . ...... . ... . ..... 
AST 286 model 70 ..... . . .. . . ... 1249 
AST 386 model 300c ... . . .. . .. . . 2695 
AST 386 40 Meg ...............3095 

CARD & MONITOR EXTRA 
CALL FOR OTHER MODELS 

PC MOUSE 
MICROSOFT MICE 

LOGITECH 
MITSUBISHI 

IRWIN &ARCHIVE 
TAPE BACK 

TAXAN 
MAGNOVOX 

LASER PRINTERS  
HP Laser II ........ 1620  
HP Desk Jet+ ....... 695  
HP Laser 2P ....... 1015  
Panasonic 4450 . . . . . 1395  
Brother HL-6-E ..... 1895  
Nee LC 690 . . .... . .3195  

Toshiba Laser .... . .. Call  

MODEMS  
Everex 1200 Int . . .. .. 79  
Everex 2400 Int ..... 149  
Hayes 2400 B ...... .299  

More in Stock . .. . .. Call  

ALL QUOTED PRICES ARE CASH PRICES ONLY.  
Visa and MasterCard 3% higher, American Express 5% higher  

COMPUTERLANE  
22107 ROSCOE BLVD.1-800-526-3482 (Oul5ide CA) 

CANOGA PARK
(818) 884 8644 (In CA) 1/2 BLOCK W. OF TOPANGA 

CA 91304CORPORATE ACCOUNTS WELCOME (818) 884-8253 (FAX)
CALL FOR VOLUME DISCOUNTS Compaq is a Registered Trademark of Compaq 
CONSULTANTS CALL FOR PRICING Prices subject to change without notice IBM is a Registered Trademark of International Business Machines 
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TM 

~ 
"gives you all the C 
language routines you 
need to write an impres­
sive scientific graphing 
program ofyour own. 
Highly recommended.*" 
- PC Magazine 

sin(y) * cos(x - y) 

IBM® PC (with source code) $395 
Circle 251 Oil Reader Service Card 

Macintosh®(no source code) $295 
Circle 252 Oil Reader Service Card 

Licensed for personal use only 
TM 

~~ 

"its ease of use, high 
resolution graphics, 
emulation, and price 
make it a more attrac­
tive purchase than the 
other products.*" 

- MINI-MICRO Systems 
Only $150 until 3/1/90 

$195 thereafter 
Circle 253 Oil Reader Service Card 

*Full reprints on request 

Scuentuf!c Endeavor~ 
508 North Kentucky Street 
Kingston, TN 37763 USA 
(615) 376-4146 FAX:(615) 376-1571 

344 BYTE • MARCH 1990 

MODEL 
SX151 

RS232C OR STAND ALONE (all models), 
Communication protocol : XMODEM , HEX, . 
and BIN. Programs: EEPROMS, 2716 - 27512 
and CMOS. Programs (w/adapter) : 25XX, 
27101 (and above), 68701, 68705, 6876416, 
874112, 8744, 874819, 875112, 8755, 87252, 870751, 
870752 and CMOS. More avai lable soon. 
Model SX151 $214 (assembled with case). 
Other models are available from $49 (kit). 

Cross assemblers by Pseudocorp for IBM­
PCs, $50. Z80, 1802, 6502, 6800111213151819111, 
6800018110, 804819, 8051/2 , 808015, 8096, and 
more soon. Si mulators and disassemblers 
also available. 

I vis• I KORE, Inc. 
3150 Pl ainfield N.E. 

[• ll•J Grand Rapids, Ml 49505 
(616) 361 -3666 

$5 lor shipping (USA), plus $3.00 COO. 

Circle 152 Oil Reader Service Card 

Advertise your 
computer products 

through 
BYTE BITS 

(2" x 3" ads) 

For more information 
call Mark Stone at 

603-924-6830 

El\JTE 
One Phoenix Mill Lane 

Peterborough, NH 03458 

Circle 41 on Reader Service Card 

• RTU 's 

Call for FREE DEMO DISK ! 
Specialists in portable and battery backed up 
as well as PC compatible modular systems. 

~' ~ '~., 

Circle 96 on Reader Service Cart/ 

ALL NEW !!! 

9 TRACK TAPE SUBSYSTEM 
for IBM PC/AT/386 

complete for only 

$2,595.00 
YEAR WARRANTY 

•IBM/ANSI compatible at 800*/1600/3200 bpi 
• Controller, cables and software included 
• Interfaces for PS/2*, Xenix* and DEC* 
•SCSI*, AT or MCA* Bus 1/0 at 25/50/ 100 ips. 

* optionot 

AKSystems Inc. 
20741 Marilla St. Chatsworth CA 9131 1 
TEL:818/709-8100 FAX: 818/407 -5889 

Circle 312 on Reader Service Cart/ 

THE SENERA~ STBRE 
RETAlb EPERATIBN§ SYSTEM 
The premier system for retail store management. 
Supports cash drawers, barcode readers, receipt 
printers, customer d isplays, dlgital scales and 
complete onllne credit card authorization. Controls 
al l types of retail stores bolh hardgoods and apparel 
wit h complete size/color matrix management and 
reporting . Easy to Install and use. Fleld proven for 
speed and reHabillty. Provides all the features 
needed for today's retall merchant at a price far 
below comparable systems. Demo system available. 

~'ii! Accounts Receivable 
'~ . Point of Sale 

' 1 Inventory Control 
-~~Accounts Payable 

General Ledger 
Mailing List 

... Multiuser/Network Ready ... 

$995 Complete system 
Dealer inquires invited. 

Circle 69 Oil Reader Service Card 

WELCOME TO THE 16 BIT WORLD 

Turn your Turtle into a Rabbit 


for only 


$189.00 OKB INSTALLED 

You do not need to buy a new computer !! ! 
Trade in your slow XT mainboard fo r a new 
AT 80286, which includes: 

• Microprocessor Intel 80286 CPU, socket for 
80287. 

• 	12 MHz speed, selectable between 6 and 12 
MHz. 

• 011 Wait state, clock calendar, reset button. 
• 512KB, 1MB, 2MB, 4MB mem. Upgrade, 

640/384 mapping. 
• Six 16-bit slots & two 8-bit slots, 16 level IRQ. 
• Fits in the XT and AT cases. 

with 512 KB. 
$245.00 

with 1024 KB. 

$299.00 

2900 N.W. 72 Ave. , Miami, FL 331 22 
(305) 592-5739 • FAX (305) 592-5738 

Circle 186 on Reader Service Cart/ 

http:2,595.00
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Subscribe to BYTE now 
and 

SAVE up to 
52°/o

Pl.US, 
get the annual IBM PC 
Special Issue as an 

EXTRA 
BONUS! 

EVJE 
IBM SPECIAL EDIT!ON 

• 	 Stay in the know on all 
major microcomputer 
products and innova­
tions 

• 	Save time and money­
invest in the best equip­
ment for your needs 

• 	Harness the maximum 
power of your micro. 

Subscribe today 
and save! 

In a hurry? 
Call Toll-Free 
1-800-257-9402 
weekdays 9-5 EST. 
In NJ, call 
1-609-426-5535. 

Enjoy 

MORE SPEED! 

SAVE up to $66.05 


PLUS 

get the extra IBM PC Special Issue 

Send me BYTE for: 

0 	1 year (12 issues) for $24.95 
(Save 40% off the newsstand cost) 

0 2 years (24 issues) for $44.95 Address ________________ 
(Save 46% off the newsstand cost) 

0 3 years (36 issues) - $59.95 City/State/Zip ______________ 

SAVE 52% off the newsstand cost D Payment enclosed D Bill me 
(20% off the basic subscription price) 

No-Risk Guarantee: If dissatisfied, cancel anytime for a full 100% refund. Your subscription will start in 6-8 weeks. Watch for it! 
Single copy $3.50. The basic annual subscription rate is $29.95. 

IBL5482 

Profit from 

MORE POWER! 

SAVE up to 52°10 


PLUS 

get the extra IBM PC Special Issue 

Send me BYTE for: 	 Name _________________ 

0 1 year (12 issues) for $24.95 Company _______________~ 
(Save 40% off the newsstand cost) 

0 2 years (24 issues) for $44.95 Address--------------- ­
(Save 46% off the newsstand cost) 

0 3 years (36 issues) - $59.95 City/State/Zip------------- ­
SAVE 52% off the newsstand cost 0 Payment enclosed D Bill me 
(20% off the basic subscription price) 

No-Risk Guarantee: If dissatisfied, cancel anytime for a full 100% refund . Your subscription will start in 6-8 weeks. Watch for it! 
Single copy $3.50. The basic annual subscription rate is $29.95. 

IBL5482 

Gain 

M ORE APPLICATIONS ! 
SAVE up to 52°10 

PLUS 

get the extra IBM PC Special Issue 

Send me BYTE for : 	 Name _________________ 

0 	1 year (12 issues) for $24.95 Company ________________ 
(Save 40% off the newsstand cost) 

Address ________________ 
(Save 46% off the newsstand cost) 

0 3 years (36 issues) - $59.95 City/State/Zip------------- ­
SAVE 52% off the newsstand cost D Payment enclosed D Bill me 
(20% off the basic subscription price) 

0 2 years (24 issues) for $44.95 

No-Risk Guarantee: If dissatisfied, cancel anytime for a full 100% refund. Your subscription will start in 6-8 weeks. Watch for it! 
Single copy $3.50. The basic annual subscription rate is $29.95. 

IBL5482 
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Detach and mail card 
now to 

SAVE up to 

52% 
on BYTE ... 

Pl.US, 

get the annual IBM 

PC Special Issue as 

an 


EXTRA 

BONUS! 


-...,.~ 
Order even faster by 

phone: 

Call 

Toll-Free 

1-800-257-9402 
weekdays 9-5 EST. 

In NJ, call 

1-609-426-5535. 




1MGx9-120ns .. 
1MG x 9 - 100ns ... 
1MGx9 ­ sons .. 
1MGx9 ­ 70ns 

256x 9 • 120ns ...... .$20 
256x 9 - 100ns . ......$28 
256 x 9 . aon, ........$33 
256 x 9 . aon, ........$49 

l MG x e - 120ns ... $78 
lMG x 8 - 100ns ... $84 

256 x B - 120ns .......$24 
256 x a· 1oons ..... ..$39 

lffJQ;l1l1lllil 

256 x 9 - 120ns ........$45 
30F5348 (Ki1·2ea).. ..$90 

lMG x 9 · l OOn s ....$165 
30F5360(Klt-2ea)....$330 

..., 
"# 
.., 
SIMM 
PS/2 / 

Circle 298 on Reader Service Card 

D-RAM 

1MG x 1 - 120ns ....$8.50 
1MG x 1 • 1OOns ....$9.00 
1MG x 1 ­ eons....$9.50 
1MG x 1 · 70ns..$10.00 

256 x 1 · 150ns ....$2.10 
256 x 1 - 120ns ....$2.25 
256 x 1 - 1OOns ....$2.50 
256 x 1 ­ sons ....$2.75 
256 x l - 70ns .$3.95 
256 x 1 • sons .... .S4.50 

256 x 4 - 120ns ..$11 .00 
256 x 4 - 10Qns ..$11 .50 
256 x 4 - eons ...s12.oo 

64 x 1 · 150ns .......$1 .10 
64 x 1 - 120ns ......$1.69 
64 x 1 . 1oons ......$1 .99 

64 x 4 - t50ns ....... $2.75 
64 x 4 - 12ons ... .. $3.50 
64 x 4 . 1oons ....... $3.75 
64 x 4 - aons ......$4.50 

p o aster 
than Intel'" Math-Co"s 

• 5 year Warranty 
FOR 289 MACHINES 

2C87·8 ...................$199 

2C87-10 ·····.:i,;-)-~: -···$239 
2C87· 12.5 .;:-...c.......$300 
2C87-20 ......7.........$329 

FOR 386 MACHINES 
3C87-16 .................$329 

mm 2( r.~ 
....... $88 
.......$1 15 

................. ..$·165 
.................$120 
.................$183 

..............$208 
.. ............. .$280 
..... ... .......$305 
..............$350 
..............$450 

................$549 
2 

CPU CHIPS 
...................$5.00 

................$49 
...............$59 
.. . . ..........$69 
.............$129 

...............$180 

.. ... ... .. ... ...$240 

... ......... ..$330 
....... ..$7.50 
......$12.00 

6450608 • For 70A21 
2MG x9 • SOns....... .$329 

6450603 
For 70e61 , 70-121 
50Z & 50SX 

1MG x 9 • eons......$169 

6450375 
1MG For 80·041 ...$375 

6450379 
2MGT lor 80 -111&3 11 

- ­ •
. 
- . 

. . 
........................ ... .. $579 
6450604 .. ...$325 
' 10 or more unils ...$299 

UNl-001 A:T... . 
Tests all parameters except speed 
64x1 / 256x1 / 1M x1 
64x4 / 256x4 14M x1 

UNl-002.R.T ........................................$149.95 
Tests speed plus paramelers 
64 x 1 1256 x 1 / 1M x 1 

UNl-003.R.T ........................................$199.95 
Tests s1andard SIMM Modules 

1VEA R WARRANTY 

MODEMS 
EVEREX 

EverCom 12 30011200 bps Sitcom Software .. ..........$69 
EverCom 24 2400 BAUD ln!ernal. Sitcom Software :.......$129 
EXTERNAL 2400 BAUD .. .....$175 

HAYES COMPATIBLE 
1200 BAUD Internal wl Sottware .. .. £59 

~~gg ~~~g ~~~~~:~1;,~u~~~a!~~~fi:~,~'.~1e .•·.•·.·.·•·.•·..·.. ·.~:_··.• ·..·.•·.•·.•·.•·.•·.. ·.. ·.. ·.:~11290999
2400 BAUD External · !ully Hayes compatible $ 

We Accept International Orders. 
We Accept Purchase Orders from 
Qualified Firms, Universities and 

Government Agencies 

1-(800)-533-0055 
IN'llE~NAIBJONAL ORDElRS: (7~4) 730-6795 

Customer Service Calls: (7 14) 730-9527 

MEMORY EXPANSION BOARDS 

COMPAQ MEMORY 
' I I e •• 

MODEL 1MG 4MG 

386120 $250 $550 
386125 $250 $550 

386(20E $250 $550 
3861S $250 $550 
286/E $250 $550.. • =· ·· · 

MODEL 1MG 4MG 

386120E $399 $1149 
386S $479 $1149 

386116 $479 $1429 
SLT/286 $479 

Portable386 $479 $1299 

2 YEAR WARRANTY 

ORCHID 
RAMOUEST EXTRA The only Multilunct1on card 

that provides up to 8MG and two serial ports on 
one board for the IBM PS/2 Modals 50. 60 & 80. 
Guaranleed EMS 4.0 and 0$12 compatible. Easy 
to install w llh only 4-keystrokes. Uses 256 and/or 
1MGSIMM's................................................$249 

RAMQUEST EXTRA 16132 The only O·BMG, 0 
wait stale card lor PS/2 mod 50, 60, & 80 which 
luUy supports bolh 16 and 32-bll memory access. 
Includes 1 SER and 1 PAR por1 plus o. t(ee serial 
cable. EMS 4.0and OS/2compalible. Uses 256k 
and/or 1MG SIMMS .................................$299 

RAMQUEST XTIAT A full size, 0-8MG, zerowaU 
stale card lot IBM PC. XT. AT, PSl2 25 . 30 and 
compalables. Uses 256K andfor 1MG SIMM's, 
Automatically supportseither 8/16·bitbu s ...$259 

ACCELERATORS 
TINY TURBO 286 Low-cosl , high-speed, hall slot 

PCI XT - Accelerates your PCn<T with an 8MHz 
80286 microprocessor. 80287 malh chip sockel 
.......... ....................... ..... ... ........... ... .. .........$229 

TIN Y TURBO XT High ·speed hall slot accelerator 
for RC/XT - Accelerates your PCIXT up to 4 times 
tasterwitha 12MHz 80286microprocessor. 80287 
math chip socket ....................... ..................$259 

EVEREX 
RAM 3000 DELUXE Up to 3MG. Selectable 
memory addresses. Expanded Memory 
Specifications {EMS) 4.0 I 0512. Can be used to 
backfill base memory up lo 640K and lhe resl as 
expanded and/or extended memory. Uses 256K 
D·AAM ............................................................$99 

RAM 8000 Up 10 BMG capac1ty/suppor1 10 base. 
extended or expanded memory jn any combination. 
Fully compatible wilh Lotus. Intel, Microsott. EM S 
4.0, EEMS. Supports Multi-Tasking and OMA 
Muni-Tasking in hardw:are. Software configurable 
(no dip swilches to set). Full 16MG window lor 
future expansion Zero wait slate, uses 1M._G 
0-RAM .... .. ..... ........ ................................ ...$279 

RAM 10000 Up to 1OMG capacity/support to base. 
extended orexpanded memory inany combination. 
Compatible with Lotus. lnlel. Microsoft. EMS 4.0. 
Opera1es with no addltiooal wait states. Uses 1MG 
D·RAM ....... ....................................... ...........$179 

BOCA RESEARCH 
The TophAT has 128 soldered on lheTOPHA.T 

board which results in a lower profile. Maintains 
the ability lo backfill conventional memory from 
512 lo 640Kina 16-bitNTtype machine. Operates 
at CPU speed up to 1OMHz ..............................$89 

BOCARAMIXT A full length expanded memory 
board for the IBM PC/XT/AT and 8-bil PC bus 
compatible,operating at CPU speeds up to 12MHz. 
BOCARAM/XT™ uses slandard 256K RAM chips 

~~~.-~'.~~ 1 -~~~-- ~~--~~ . ~~~ - ~'...~~-~~~~~ ••~Si29 
BOCARAMIAT Conventional. expanded and/or 

extended memory !or the IBM AT and 16-bit 
compatibles. Operates 1n a system up to 16MHz. 
Uses slandard 150ns RAM ct:Jips Can bring 
conventional memory up 10 640K and provide a 
maximum of 2M.G LI M EMS 4.0 and/or max 4MG 
cl exlended memory .................................$149 

BOCARAM/AT PLUS The BOCARAMIAT PLUS 
otters conventional , expanded and/or extended 
memory for the IBM AT and 16-bit compatibles. 
Operates In a system up to 33MHz and is set up 
lhrough software, with configuration stored in the 
EEPROM. Uses 120ns 1MGRAMchlps. Available 
In lour conligurations ; OK up to SMG .........$149 

BOCARAM/AT lfO PLUS This AT 1/0 card otters 
conventional, expanded and/or extended memory 
as well as 110 capabilities lot !he IBM AT and 16· 
bit compatibles. Operates in a system up to 
33MHz and ts set up through software, with 
conllgura!lon stored In the EEPROM. Uses 120ns 
l MG RAM chips. Available in lour configurations; 
OKuptoSK ................................................$1 69 

BOCARAM 30 A lull leng1h expanded memory 
boardtor the IBM PS/2 Models 25. 30 and true 8· 
bil PC bus compatibles that utilize 3.5 inch floppy 
drives. The board uses standard 256K RAM chips 
and provides up to 2MG ol expanded memory per 
boa<d ..........................................................$169 

BOCARAM 50Z 2MG. Owail state expanded and/ 
or ex1ended memory board design lor IBM PS/2 
Models 50,502. 60 and !rue compatibles. Uses 
slandard 1MG 100ns D-AAM chips . TRAM 
{Translation RAM) is used to mapou1 bad memory 

:~~;~~l~~~n!iit,°;;;:,~ .~-~.~--'-~. '.~~~~~- '.~1169 
BOCARAM 50160 Up to 4Mg !or Model 50160 • 0 

~~~t:~~t~~xg~~~8;1 '. ~~'.~~~ -~~- ~~~~-~$169 

110 XT Extends !he per jpheral capabilities ot IBM 
PC's, XT"s and compatibles. Connects to an 8·blt 
PC bus and provides one 25-pio parallel port. one 
9 pin senal port an optional 25·p1n serial por1 . and 
aOLK/CAL ...................................................$59 

lfO AT Extends the peripheral capabilities ol IBM 
PC's, xrs and compatibles by providinga 9-pln 
serial port and a 25·pin parallel por1. Optional 25· 

VIDEO ADAPTERS 

ATI TECHNOLOGIES 
VGA WONDE R 512™ (512K video memory) 

HtghpertormanceVGAgraphics. 100% regis ter­
!evel compatibility in VGA , EGA, CGA, MDA 
and Hercules . Displays Super-VGA 800x600 in 
256colors and 1024x768 in 16 colors. Switchless 
ins!alla!ion. lnclyd8§ Microsoft comoat!ble 

JllOllH ... . ..............$329 


VGA WONDER 256™ {256K video memory. 
user upgradable) Same as VGA wonder 5121 

1,j , 

except with 800x600 in 16 colors and 1024x768 
in 4 colors. lnc!ydes Mlcrosof! comoall b!e 

...... .....................$269 


BOCA 
DUAL GRAPHI CS ADAPTERS Provides 
li1onochrome and Color as well as having a standard 
lataIleIprinter port. Auto Switching contigures card 

1 1 1~s~a~~i:~~ . '.:.~ .~~'. .'.~~-~-~-~ .'.~.'. -~-~.~..~. ~-~. .~~--..~6s9 
UNITEX 

IAONOCHROME GRAPHICS CARD .. . .....$39 
with PAR port• MGA/Hercules 

COLOR GRAPHICS CARD ..........................$39 
RGB color with PAR port · MGA/CGA'Hercules 

EGA CARO ............................................ .. ...$1 19 
640 x 480 . 16 color, EGA!MGA/CGA/Hercules 

VGA CARO .. ... ...... ... . ........ .. ... $149 
7024 x 768. 16co!or, VGNEGNMGAJCGA 

SUPER SPECIAL 

-~~=:Calculus 
SUPER FAX 

lllc WJl1l Highly func1ional. Fully 

loaded Cost effecuvc FAX board lllf
manufactured 

CCITI Group Ill d ,;; ~ 

~~;~~~~ ~l~~wsc~:r1:~e1:n:~~1k~~:1~~ __;- if 

IDEA 
IDEA Supermax/MC • For PS/2 MOD 50, 60, & 80. 

Up to 8MG cl extended andfor expanded memory , 

2 SER ports and EMS. Uses 256K or 1MG SIMMs 

IOI002MB ........................................... ... .......$299 


IDEA Max/MC For PS/2 MOD 50, 60, & 80. Up to 

12MG cl extended memory, up to8MG or expanded . 

Supports EMS 4.0. Easy installation. Soltware 

included. Uses 256K or 1MG SIMMs. 

IOI003MB ... ............$219 


IDEA Supermax/EMS For IBM AT and XT286. 

Provides up to 14MG extended memory aodfor 

8MG expanded memory plus 2 serial ports and 1 

parallel port Supports conventional, exlendod and 

expanded memory. Software included 

101004MB .... ...... $229 


IDEA Max 301EMS For PS/2 MOD 30 and PC XT. 

Rrovides up to BMG ol expandedplus 2 serial ports 

and 1 parallel port Software included. Can be used 

as RAMdisk and/or prinler spooler. Uses 256K or 

1MGSIMM. 

101006MB .... .. .................................$149 


IDEAmlnl l /Ocardl ~ /2sjzedl. Workson IBMPC. 

XT, AT. Portables . PS/2 and compatibles. Features 

vanous combinations ol serial andparallel interfaces, 

CLKICAL. and game port. 

IOI 00810 ... 89 


pin serial port also available lor luture expansion. 

:~:tJ:1~~~s0~~~ifn~;~~~.~~-~-~~ -~~~.:. ~.-..~'.~:.$69 
BOCA MCA PARALLEL CARD For PS/2 ..$99 


BOCA MCA SERIAL CARD For PSl2 .....$169 


219 
for Toshiba portable 3100c 

KTT31OOe/2 • 2MG Mem_ory Card .........$719 
for Toshiba portable3100c 

KTT3200/3 • 3MG Memory Card ...... .. ..$919 
for Toshiba portable 3200 

KTT5100/2 • 2MG Memory Card ..........$719 
lor Toshiba por1able 

KTT5200/2 • 2MG Memory Module .....$549 

1497259 • For ps/2 MOO 50160 ...............$449 
With OK. Expands to 8MG 
Uses 256K SIMMS (IBM only) 

6450605 • For PS!2 MOD 70180 ..........$1149 
With 2MG. EXpands to 8MG 
Uses 2MG SIMMs (IBM only) 

6450203 ·For AT · Has 5t2K RAM .. 

UNITEX 
3MG Multllunctlon - for AT .. .. ....... .. .....$109 

Expands to 3MG· has SER/PAR port 
256K DRAM 

384 Multllunctlon Card· !or PCIXT ... ...$69 
Expands to 384K-SERIPARICLK.1Game port 
Uses 64K ORAM 

and view documents on green Once m 
memory the 1ransm1ssmns may be edited 
for remmsm1ss100 primed ston:d for 
future. or discarded off your hard drive. 
SOITWARE INCLUDED 

4025 S. Industrial Blvd. 
Las Vegas, NV 89103 
Phone: (702) 732-8689 No surcharge for MC or Vl§A 

Terms : MC · VISA• COD · CASH • AMEX add 4% 
Purchase Orders lrom quali fied firms. 

Mon - Fri ?am - Spm 
Sat 8am-2pm 

20% reslocking lee on non-defective returns. 
Prices subject to change. 

Corporate Headquarters 
17222 Armstrong • Irvine, CA 91 714 


Phone: (714) 251-UNTX • Fax: (714) 838-8593 


SEND ALL MAIL ORDERS TO 
P.O. Box 19722 
Irvine , CA 91714 
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Synchronous 

Communication 

Boards for AT 


Qua Tech synchronous/ 
asynchronous serial boards for 
PC-AT and compatibles support 
RS-232 , RS-422 , and RS-485 
communication. 

Call for our free 
PC Interface Handbook: 

1-800-553-1170 

QO.UATECH 
QUA TECH. INC. 

478 E. Exchange Street 
Akron. OH 44304 

PC-AT and PC are registered 
trademarks of IBM Corp. 

Circle 228 on Reader Service Card 

Joystick 
Adapter 
forPS/2 

Qua Tech GPA-1000 works with 
IBM Micro Channel for PS/ 2 
Models 50, 60, 70, and 80. Connect 
two joysticks or four paddles. Also 
compatible with IBM Game 
Control Adapter for PC-XT and AT. 

Call our toll free order line: 
1-800-553-1170 

"BUATECH 
QUA TECH, INC. 

478 E. Exchange Street 
Akron. OH 44304 

IBM, Micro Channel, PS/2, PC-XT, AT, 

and Game Control Adapter are trademarks 


or registered trademarks of IBM Corp. 


Circle 230 on Reader Service Card 

IC PROMPT DELIVERY!!! 
SAME DAY SHIPPING (USUALLY)s QUANTITY ONE PRICES SHOWN !or JAN. 28 , 1990 

DYNAMIC RAM 
SIMM AST Prem386/33Mhz $240.00 
SIMM 111 256Kx36 80 ns 240.00 
SIMMl 1Mx9 80 ns 100.00 
SIMM 1' 1 256Kx9 100 ns 35.00 
1 Mb it 1Mxl 80 ns 9.60 
41 256 256Kx1 60 ns 4.50 
41256 256Kx1 80 ns 2.75 
41256 256Kx1 100 ns 2.15 
41256 256Kx1 120 ns 2.00 
4464 64Kx4 120 ns 2.85 
41264 l'l 64Kx4 100 ns 7.50 

EPROM 
27C1000 12BKxB 200 ns 
27512 64KxB 200 ns 
27256 32KxB 150 ns 
27128 1sKxe 250 ns 

STATIC RAM 
62256P-10 32Kx8 100 ns 
6264P-12 BKxB 120 ns 
6116AP-12 2Kxe 120 ns 

SAT DELIVERY MasletCardNISA or UPS CASH COO 
INCLUDED ON MICROPROCESSORS UNLIMITED INC. 

FED-EX ORDERS 24 ODO s Peoria A•e (918) 267 4'951
RECEIVED BY: BEGGS OK 7442 1 .. • 

:,~ s=~= ~~;1~~01~~~~:::~::;,n:~~S:::;~i~.d'oanget 

Circle 188 on R£ader Service Card 

RS-422/RS-485 

Boards for AT, 

Micro Channel 


RS-422 / RS-485 asynchronous 
serial communication boards from 
Qua Tech available in 1 to 4 ports 
for PC-AT and compatibles and 1 
to 4 ports for PS/2 Micro Channel. 

Call for our free 
PC Interface Handbook: 

1-800-553-1170 

QO.UATECH 
QUA TECH. INC. 

478 E. Exchange Street 
Akron. OH 44304 

PC-AT, Micro Channel, and PS/2 are trade­
marks or registered trademarks of IBM Corp. 

Circle 229 on Reader Service Card 

Digital 
1/0Board 

Single-slot Qua Tech PXB-721 for 
PC-AT has 72 digital 1/0 lines. 
Connect three choices of data 
acquisition modules. Supports 
Labtech Notebook':'' 

Call for our free 

PC Interface Handbook: 


1-800-553-1170 


QO.UATECH 
QUA TECH, INC. 


478 E. Exchange Street 

Akron. OH 44304 


LabTech Notebook is a trademark of 

Laboratories Technologies Corp. 


Circle 231 on Reader Service Card 

M/C 
Visa 

Item AMEX COD Prepay 

5.25 
DSDD .19 .18 .17 
5.25 
DSHD .38 .36 .32 
3.5 
DSDD .55 .48 .41 
3.5 
DSHD 1.10 .89 .85 

Diskette Emporium 
Box 402 , 110 East Hotchkiss 

Hotchkiss, CO 81419 

Orders only: 1-800-322·5254 (24 hrs, 7 days) 
Inquiries: 1·303-753-3306 

Add .01 ea for shipping on 5.25 disks and .02 ea 
for 3.5 disks. $1 handling charge. COD orders 
add $2.75. 

Circle 87 on Reader Service Card 

Computers 

for the 

Blind 


Thlking computers give 
blind and visually impaired 
people access to electronic 
information. The question 
is how and how much? 

The answers can be found 
in The Second Beginner's 

Guide to Personal Computers 
for the Blind and Visually 

Impaired, published by the 
National Braille Press. 
This comprehensive book 
contains reviews, written by 
blind users, of software that 
works with speech. 

Send orders to: 

National Braille Press Inc. 
88 St. Stephen Street 
Boston, MA 02115 
(617) 266-6160 

$12.95 for braille or cassette 
$14.95 for print 

NI3P is a nonprofit braille printing a nd 
publishing house 



8087 5 MHz 89.95 I 5 YEAR 
8-B" COPROCESSORS •ntef 
=~:~ ~oM~~z :~::~ WARRANTY 
1&-11" COPROCESSORS 
80287 6 MHz 139.95 
80287-8 8 MHz 209.95 
80287-10 10 MHz 239.95 
80C826 12MHZ 299.95 

32-B" COPROCESSORS 
80387-16 16 MHz 359.95 
80387-SX 16 MHz 319.95 
80387-21> 20 MHz 399.95 
80387-25 25 MHz 499.95 
80387-33 33MHz 649.95 

EPROMS 

INCLUDES MANUAL 
& SOFTWARE GUIDE 

PARTI SIZE SPEED Vpp PINS PRICE 
2716-1 2048x8 350ns 25V 24 3.95 
2732A 4096x8 250ns 21V 24 3.95 
2764 8192x8 450ns 12.SV 28 3.49 
2764-250 8192x8 250ns 12.SV 28 3.69 
2764-21JO 8192x8 200ns 12. SV 28 4.25 
27128 16384x8 250ns 12.5V 28 4.25 
27128A-21JO 16384x8 200ns 12.5V 28 5.95 
27256 32768x8 250ns 12.SV 28 4.95 
27C256 32768x8 250ns 12.SV 28 5.95 
27512 65536x8 250ns 12.SV 28 7.95 
27C101-21l 131072x8 200ns 12.5V 32 24.95 

EPROM 
PROGRAMMER 

$12995 

• PROGRAMS 27XX AND 
27XXX EPAOMS UP TO 
2751 2 

• SPLIT OR COMBINE 
CONTENTS OF SEVERAL 
DI FFERENT SIZED EPROMS 

• SUPPORTS VARIOUS 
FORMATS AND VOLTAGE S 

• READ, WAITE, COPY, 
BLANK CHECK AND VEAIFV 

• SOFTWARE FOR HEX ANO INTEL HEX FORMATS 

MOD-EPROM 

Oel'id's 
HIGH-TECH 
SPOTLIGHT 

Choosing a case fo r your computer is a st raightfor­
ward task. But, it's not mode ea sier by having so many 
choices! Nea rly any case JDR sells con be used with any 
of our motherboards. The only excep tions ore ·run size 
AT-type~ boards which requi re a case capable o f 
holding a "standard 286/386" board . 

How should you select? Begin by deciding how 
many disk d rives you 'll be using. Consider such variables 
a s full or half-height drives. 3- 112· and 5· I /4' slots. and 
don 't forget a tape back-up if It's in your plans. 

Next consider your power requirements. A loaded 
up 8088-based computer ought lo have at least 150 
watts of power. Consider at lea st 2CIJW for a moderately 
loaded 286/386 and plan on 250W for a loaded up 286/ 
386 system. There is nothing more annoying than a 
computer that overloads on a hot summer afternoon 
because you decided to save 520ona S1000 system ! 

Now look of reliab lity. A tower system will almost 
a lways be more reliable because it sits on the fl oor out o f 
lhe way and is less likely lo be bumped or jostled . It 
normally runs cooler too. because of better cooling 
c haracteristics due to convection. For these rea sons it 's 
on especially good choice for busy networks. 

And lastly. think about desk space. convenience 
and aesthetics. u you frequently tinker with the inner 
workings of your equipment. a flip-top case may be 
important to you. but most people o re more concerned 
with the location o f the case. and how ii looks. 

Derick Moore, Director of Engineering 
P.S. Extension cables for lhe keyboard & display monitor 
lei you move your computer out of sight or harm's way. 

DATARASEll 
EPROM ERASER 
· SHIRT POCKET SIZE! 
•ACCEPTS AN Y STANDARD EPAOM 
•ALL SIZES UP TO 4 AT A TIME 
• ERASES MOST EPROMS IN 3 MINUTES 
• INCLUDES WALL PLUG POWER SUPPLY 
DATARASE II 

MODULAR PROGRAMMING SYSTEM 
EACH OF THE MODULES IN THIS SYSTEM USE A COMMON HOST ADAPTOR CARD, 50 YOU CAN USE JUST 

ONE SLOT TO PROGRAM EPROMS, PROMS, PALS & MORE! 

COMMON HOST 
ADAPTOR CARD $2fl95 

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

UNIVERSAL $
49

ng5
MODULE :r 
• PROGRAMS EPROMS, EEPAOMS, PALS. 
Bl-POLAR PROMS, 8748 & 875 1 SERIES 
DEVICES; 16V8 AND 20V8 GALS 

~~~NJ~'i{l~~~~~OS~~ ) • -::.-.:.:"­
.TESTS TTL, CMOS, 
DYNAMIC& STATIC RAMS 
•LOAD DISK, SAVE' llSK, 
EDIT, BLANK 
CHECK. PROGRAM, 
AUTO, READ MASTER, 
VERIFV AND COMPARE 
• TEXTOOL SOCKET FOR 
.3" TO .6" WIDE C'S ( 8·40 PINS) 
MOD·MUP 
MOD-MUP-EA 4-UNIT ADAPTOR .............................. $99.95 

EPROM MODULE 
• PROGRAMS 24·32 PIN EPROMS, CMOS EPAOMS & 
EEPAOMS FROM 16K TO 1024K • HEX TO OBJ CONVERTER 
• AUTO, BLANK CHECK/PROGAAMN EAIFV• VPP 5, 12.5, 12.75, 
13, 21 & 25 VOLTS • NORMAL, INTELLIGENT, INTERACTIVE & 
QUICK PULSE PROGRAMMING ALG ORITHMS 

MOD-MEP 
MOD·MEP·4 4·EPROM PROGRAMMER ... ············ u69.95 
MOD-MEP-8 8-EPROM PROGRAMMER . ....... ..... 259.95 
MOD-MEP-16 16-EPROM PROGRAMMER .. .. .. .... 99.95 

PAL MODULE $249'5 

• PROGRAMS MMI, NS. Tl 20 & Tl 24 PINE DEVICES • BLANKO 
CHECK, PROGRAM, AUTO, AEADMASTER. VEAIFTY & 
SECURITY FUSE BLOW• 

MOD-MPL 

OTHER MODULES 
MOD·MMP MICROPROCESSOR PROGRAMMER ····· u 79.95 
MOD-MIC DIGITAL IC & MEMORY TESTER . . .... 259.95 
MOD·MBP Bl-POLAR PROM PROGRAMMER . ..... 99.95 

CUPL SOFTWARE 
COMPLETE ENTRY-LEVEL PAL DEVELOPMENTSUPPORTS 
PLD'S FROM ALL MANUFACTURERS. INCLUDES PAL 
COMPILER. SIMULATOR AND DESIGN EXAMPLES 
MOD-MPL-SOFT 

PARTI SIZE SPEED 
4116-150 16384x1 150ns 
4164-150 65536x1 150ns 
4164-121> 65536x1 120ns 
4164-100 65536x1 100ns 
TMS4464-12 65536x4 120ns 
41256-150 262144x1 150ns 
41256-121> 262144x1 120ns 
41256-100 262144x1 100ns 
41256-80 262144x1 sons 
414256-100 262144x4 100ns 
414256-80 262144x4 sons 
1 MB-121> 104S576x1 120ns 
1 MB-100 1048576x·1 100ns 
1 MB.all 104S576x1 sons 

SIMM/SIP MODULES 
"' I ' FO~PARTI SIZE SPEED 

41256A9B·12 256K x 9 120ns SIMM/PC 
41256A9B.aa 256K x 9 sons SIMM/PC 
421000A8B-10 1MB xS 100ns SIMM/MAC 
421000A9B-1 0 1MB x 9 100ns SIMM/PC 
421 OOOA91H!O 1MB x 9 sons SIMM/PC 
256K9SIP.OO 256K X 9 sons SIP/PC 
256K9SIP-60 256K X 9 60ns SIP/PC 
1MBx9SIP-80 1MB x 9 sons SIP/PC 

STATIC RAMS 
PARTI SIZE SPEED PINS PRICE 

HM6116LP· 2 2048x8 120ns 24 5.49 
HM6264LP-15 S192xS 150ns 28 4.95 
HM6264LP-12 S192xS 120ns 28 6.49 
HM43256LP-15 32768x8 150ns 28 13.95 
HM43256LP-12 32768x8 120ns 28 14.95 
HM43256LP-10 32768x8 100ns 28 15.95 

• UL APPROVED 
• ADJUSTABLE HEAT SETTING 
• TIP TEMPERATURE READOUT 
• REPLACEMENT TIPS @ $2.95 
168-3C $59.95 

FR-4 EPOXY GLASS LAMINATE WITH GOLD PLA TEO 
EOGECARO FINGERS ANO SILK SCREENED LEGENDS 

......,__ '.1 

FORXT 
J DR-PA1 WITH +5V AND GROUND PLANE 27.95 
JDR·PA2 ABOVE WITH VO DECODING LAYOUT 29.85 
JDR-PA2· PK PARTS KIT FOR JDA·PA2 ABOVE 8.95 

FOR AT 
JDR-PA10 BIT WITH VO DECODI NG LAYOUT 34.95 
JDR-PR10.PK PARTS KIT FOR JDA-PA1 0 ABOVE 12.95 

FORPS/2 
JDR-PR16 16 BIT WITH 1/0 DECODING LAYOUT 49.95 
JDR·PR16-PK PARTS KIT FOR JDA·PA1 6 ABOVE 15.95 

EXTENDER CARDS 
SIMPLIFY PROTOTYPING AND TESTING 

EXT-8088 8-BIT FOR 8088 MOTHERBOARDS 29.95 
EXT-00286 16·BIT FOR 286/386 MOTHERBOARDS 39.95 

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

CBL-PRINTER 
CBL-PANTR-25 
CBL-PRINTR-RA 
CBL-DB:ZS.MM 
CBL·DB:ZS.MF 
CBL-9-SERIAL 
CBL-KBO.EXT 
CBL-CNT-MM 
CBL-FOC-EXT 
CBL-MNT·9 
CBL-MNT-15 
CBL-MODEM 
GENDER-VGA 
GENDER-9-25 

6 FT. PC PAINTER CABLE 9.95 
25 FT. PC PAINTER CABLE 15.95 
RIGHT ANGLE PRINTER CABLE 15.95 
DB25 MALE·DB25 MALE 6 FT. 9.95 
DB25 MALE·DB25 FEMALE 6 FT. 9.95 
DB9 FEMALE·DB25 MALE 6 FT. 6.95 
5 FT. KEYBOARD EXTENSION 7.95 
36-PIN CENTRONICS .MJM 14.95 
37-PIN EXT. FLOPPY CABLE 9.95 
9-PI N MONITOR EXTENSION 6.95 
15-PIN MONITOR EXTENSION CABLE 9.95 
MODEM -DB25· 0 B25 FEMALE 6.95 
DB9·DB15 ADAPTOR 4.95 
DB9·DB25 SERIAL ADAPTOR 4.95 

Circle 6 on Reader Service Card (DEALERS: 7) MARCH 1990 • BYTE 347 



MINI 20MHZ 386 
• NORTON SI 2.1.0 • LANDMARK AT SPEED 26.3 
• MEMORY INTERLEAVING FOR NEAR ZERO WAIT STATES 
• SOCKETED FOR 80387 COPROCESSOR • USES 80NS OR 
100NS, 256KOR 1MB SIP/DIP RAMS • 16MB RAM CAPACITY: 

•NORTON SI 20.3 •LANDMARK AT SPEED 26.3 
• NEAT CHI PSET HAS POWER TOCOMPETE WITH 386 
SYSTEMS • USESDIPS OR SIPS , EXPANDABLE FROM 
S12K TO 8MB • 20/10MHZ KEYBOARDSELECTABLE SPEEDS 

UPRIGHT CASE 
$249'5 

ACCOMODATES ALL MOTHERBOARDS 

INCLUDES 250 WATI POWER SUPPLY 

MOUNTS FOR 3 FLOPPY& 4 HARD 
DRIVES 
TURBO AND RESET SWITCHES 
SPEED DISPLAY, POWER, DISK LEDS 

MOUNTING HARDWARE, FACEPLATES 
AND SPEAKER INCLUDED 

CASE-100 

CASE­ 200 SUPER UPRIGHT­ HOLDS 11 DRIVES 
CASE-120 MINI-UPRIGHT W/200 WATI PS 

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 8088 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. 

MONITORS 

VGA PACKAGE 
VGA COLOR AND CLAR ITY AT AN EGA PRICE I • 8-BIT VGA 
CARD IS FULLY COMPATIBLE WITH IBM VGA • 720 X 540 
MAXIMUM RESOLUTION, 640 X 480 IN 16 COLORS • 528 X 480 
RESOLUTION IN 2S6 COLORS • HIGH RESOLUTION ANALOG 
MONITOR • EGNCGNMONCHROME AND HERCULES 
COMPATIBLE • DRIVERS FOR WINDOWS, GEM , 1 ·2·3, 
SYMPHONY, AUTOCAD AND VENTURA 
VGA-PKG 

REUSYS MULnSYNCH $429.95 
• 14" NON-GLARE SCREEN • 1024 X 768 MAX RESOLUTION 
• CGNEGNVGA COMPATIBLE • TIUANALOG MODE 
JOA-MULTI 

RELYSIS 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 
•1 4" NON-GLARE SCREEN WITH 640 X 350 MAXIMUM 
RESOLUTION• DISPLAY 16 COLORS SIMU LTANEOUSLY 
EGA-MONITOR 

14" SCREEN MONO $139.95 
• GLARE-RESISTANT 14' SCREEN WITH AMBER DISPLAY 
• 720 X 350 RESOLUTION • TILT/SWIVEL BASE 
GM-1488 

MONO-VGA GRAY SCALE VGA MONITOR 
MONO-SAMSUNG SAMSUNG 12· FLAT SCREEN 

JOA-MONO 12" MONO WITH GREEN SCREEN 
JOA-AMBER 12" MONO WITH AMBER SCREEN 
NEC-MULTl-30 NEC MULTl·3D MUL TISYNC . 
CM-1430 SEIKO DUAL FIXED FREQUENCY 

200 WATT 
•FOR AT• 110·220V SWITCH 
• UL APPROVED 
• +SV@20A, +12V@7A, 

·SV@ .SA, -12V@ .SA 
PS-200 $89.95 
PS-2502SOWSUPPLY $129.95 

348 BYTE • MARCH 1990 

8MB ON BOARD, 8MB USINGOPTIONAL RAM CARD (0KB 
INSTALLED)· FIVE 16·BIT SLOTS, TWO 8-BIT SLOTS, ONE 32· 
BIT SLOT FOR PROPRIETARY RAM CARD •STANDARD XT 
HOLE SPACING • AMI BIOS • MEASURES 8.S" X 13" 

MCT·M386-20 
MCT·M386-M 8MB RAM CARD, 0KB INSTALLED $99.95 

MINl25MHZ 
386CACHE 
•NORTON SI 30.6 •LANDMARK AT SPEED 40.7 
• 2SMHZ 80386 • 16MHZ/2SMHZ SELECTABLE SPEEDS 
• REQUIRES ONE ADDITIONAL MEMORY CARD LISTED 
BELOW • USES MEMORY CACHING FOR SUPERIOR 
PERFORMANCE • MEMORY INTERLEAVING FOR NEAR 0 
WAIT STATE OPERATION •SOCKETED FOR 80387 OR 
WEITEK 3167 COPROCESSORS 
MCT-C386-25 .................................................. $1199.00 


;,r~T~~~~~~~1.~~.~.~~:••~.~~~~~~~•• 
1.~.~.:~~~~.~~99.95 

8MB RAM CARD USING 2S6KX 1OR1MBX1 DRAMS(0K INST) 
MCT-C386-M8 ...... ............................................... $99.95 

IJ~~-~~~Mflfsu.~~.~-~ .~1!'..~.~.~~~::.~~.~.~~.~.~.'.~~.1.Nfgj\,95 

FULL SIZE 25MHZ 386 $999 
•NORTON SI 29.7 •LANDMARK AT SPEED 32.S 
• 2SMHZ 80386 MPU • 10MHZl2SMHZ KEYBOARD 
SELECTABLE SPEEDS • 16MB ON·BOARD RAM ON-BOARD 
USING SIMMS (0KB INSTALLED) • SHADOW RAM FOR BIOS 

AND VIDEO • EIGHT EXPANSION SLOTS (FIVE 16-BIT, THREE 
8-BIT) • ADJUSTABLE BUS SPEEDS • INTERLEAVED MEMORY 
• NEAR ZERO WAIT STATE OPERATION • AMI BIOS 
MCT-386MB25 
MCT-386MB20 20MHZ VERSION ........................... $799.00 

• AMI BIOS • SHADOW RAM AND PAGE INTERLEAVED 
MEMORY FOR SUPERIOR PERFORMANCE • FAST 0 WAIT 
STATE OR 1 WAIT STATE FOR SLOWER RAM • 8.S" X 13" FITS 
MOST XT, MINl·AT AND FULL SIZE AT CASES• FIVE 16-BIT & 
THREE 8-BIT EXPANSION SLOTS •SOCKETED FOR 80287·12 
MATH CO-PROCESSOR 

MCT-M286-20N 

16MHZ286 
·NEAT CHIPSET • 16/lOMHZ KEYBOARD SELECTABLE 
SPEEDS • USES 80287-12 MATH CO-PROCESSOR 
MCT-M286-16N NoRTON SI 16.2 / l.ANOMARI< AT 21.1 

12MHZ286 $26!195 
·NEAT CHIPSET • 12/8MHZ KEYBOARD SELECTABLE SPEEDS 
• USES 80287·8 MATH CO-PROCESSOR 
MCT-M286-12N Notm>N SI 12.0 / l.ANOMAR1< AT15.5 

10MHZ286 $18!195 

·AT-COMPATIBLE · 6/10MHZ KEYBOARD SELECTABLE 
SPEEDS• EXPANDABLE TO 4MB ON BOARD USING 1 MB 
DRAMS (0KB INSTALLED)· USES 2S6K OR 1MB DRAMS 
(120NS FOR 1WAIT. 100NS FOR 0 WAIT STATES) 
MCT-M286-10 NORrON SI 14.3 / 1.ANOMA.. AT16.5 
MCT-M286-12 B/12MHZ VERSION ............................. $199.95 


10MHZ 8088 $9f195 

• NOW USES LOW-COST 2S6K X 4 1 MB DRAMS • XT 
COMPATIBLE; OPERATES AT 4.77/ lOMHZ •KEYBOARD 
SELECTABLE CLOCK SPEEDS • SOCKETED FOR 8087· 1 
COPROCESSOR • 8 EXPANSION SLOTS • MCT BIOS • 640K 
RAM CAPACITY (0KB INSTALLED) 
MCT-TURB0-10 N°'""" SI 2.1 
MCT-TURBO 8MHZ VERSION . .. ... $89.95 
MCT-XMB STANDARD 4.nMHZ MOTHERBOARD . $87.95 

• NUMERIC KEYPAD DOUBLES AS A SOLAR-POWERED MUL T/­
FUNCTION BUSINESS CALCULATOR• 101 KEYS• 12 
FUNCTION KEYS· XT/AT & PS/2 COMPATIBLE 
FC-3001 

ENHANCED KEYBOARDS 
BTC-5339101 -KEYWITH 12 FUNCTION KEYS ............ $69.95 

8TC-5339R COMPACT 1 Ol ·KEY, 30% SMALLER ........ $79.95 


MAX-5339 101 -KEY MAXI-SWITCH ............................. $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 ................................ $64.95 


POWER SUPPLIES 
135WA1T 
• FOR XT • 110·220V SWITCH 
• UL APPROVED 
• 	+SV@lSA, +12V@4.2A, 

·SV@ .SA, ·12V@ .SA 

PS-135 m .95 
Ps-150 150W SUPPLY 9.95 
PS-200X 200W SUP PLY .95 
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s4.9MB $499 &)>Seagate ---

KfTS INCLUDE HARD DRIVE, DRIVE CONTROLLER, 
CABLES AND JOR"S DETAILED INSTRUCnON MANUAL 

9600 BAUD V.32 MODEM $699 
• 9600/480012400/1200 BPS • FULL DUPLEX • ASYCHRONOUS/ 
SYNCHRONOUS • MNP-5 FOR 100% ERROR FREE 
TRANSMISSIONS • CCITV.32, V.221815/V.22, BELU212A 
COMPATIBLE • DATA COMPRESSION ALLOWS 19.2K BAUD 
PR0-96E 

EXTERNAL 2400 BAUD $14995 

• 2400/ 1200/300 BPS • REQUIRES SERIAL PORT & CABLE 
PR0-24E 
PR0-241 2400 BAUD INTERNAL MODEM 1/2 CARD ..... $99.95 

~~ rGWR CIRQJT TECllO.OGT 
4800/2400 BPS FAX MODEM 
$14995 

• 4800 BAUD GROUP Ill FAX 
TRANSMISSION ONLY • 2400 BPS 
DATA MODEM • MENU DRIVEN 
PROFAX SOFTWARE• SENDS DOS 
TEXT, PCX & TIFF FILES TO FAX 
TRANSMISSION 
MCT·fAXM 

SCANNER 
$19995 

• UP TO 400 DPI • 32 LEVE LS 
OF GRAY SC ALE · 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
t."':' ' • THREE-BUTTON SERIES 9 

lOGiT!GH :~~~~~~~~~~~~~~IBLE. ~-
LOGC9 SER IAL MOUSE .... . .......... ...... .... $98.95 
LOGC9-C' SERIAL MOUSE .. .. .. $79.95 
LOGC9-P SERIAL MOUSE WITH PAINTS HOW ... ... $109.95 
LOGC9-PC SERIAL MOUSE WITH PAINT/CAD .. . .. $154.95 
LOGB9 BUS MOUSE .. ......... $89.95 
LOGB9-P BUS MOUSE WITH PAINTSHOW ......... . $104.95 
LOGB9-PC BUS MOUSE WITH PAINT/CAD ............ .. $149.95 
"NOT PS/2 COMPATIBLE .................. 

RAM CARD $8995 

FOR HP LASERJET 
• FOR LASERJET SER IES II PRINTERS 
• USER EXPANDABLE TO 1, 2 OR 4.5MB (0K 
INSTALLED) • USES 256K 150NS OR ! MB 
120NS DRAMS 
MCT-RAMJET 

DFI ETHERNET CARD 
• 100% HAR DWARE COMPATI BLE WITH 
NOVELL NE-1000 ETHER NET CARD • FOR 
THICK OR THIN ETHER NET • 15-PIN 
ETHERNET CONNECTOR • BNC 
CONNECTOR FOR THIN ETHERNET 
DFINET-300 8-BIT VERSION 
DFINET-400 16-BIT VERSION $239.95 

JIM'S BARGAIN 
HUNTERS CORNER 

;:;.~ ~ 
REFURBISHED ~ 
VGA PACKAGE 
IF NEW $499.95 SAVE $150 ON THE MONITOR AND CARDI 
• 640 X 480 IN 16 OF 256 COLORS • 320 X 200 RESOLUTION 
IN 256 OF 262.000 COLORS • AUTO SWITCHING FOR VGA, 
EGA, CGA, MDA & HGC • SOFTWARE DRIVERS • JUMPER 
AND SWTICH-FREE 8-BIT CARD • FULL REGISTER, BIOS AND 
INTERFACE COMPATIBILITY; 256K VIDEO RAM 

RNGA·PKG EXPIRES 3131/90 
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MICROPOLIS 
HIGH SPEED HARD DRIVES 

157.5MB 23MS $949 
1355 FULL HEIGHT DRIVE WITH ESDI INTERFACE 

1355-PKG ESDI DRIVE & CONTROLLER .............. ... $1049.00 
1375 FULL HEIGHT DRIVE W/SCSI INTERFACE ..... .. $999.00 
1375-PKG SCSI DRIVE & CONTROLLER .... .... ... ..... $1099.00 

• BO TRACKS • 135 TPI • ULTRA HIGH DENSITY 
• READ/WRITE 720K DISKS. TOO 
• INCLUDES All NECESSARY MOUNTING HARDWARE 

f00-1 .44X BLACK FACEPLATE 

FDD·1 .44A BEIGE FACEPLATE 


FDD-1 .44SOFT SOFTWARE DRIVER ................... ... .... $19.95 

Mf355A 3-112" MITSUBISHI 1.44MB. BEIGE . .... .... .... . $129.95 

Mf355X 3·112" MITSUBISHI 1.44MB, BLACK ............... $129.95 

FDD-360 5-1/4" DOUBLE-SIDED DD 360K ...................... $69.95 

FD-558 5-1/4" TEAC DOUBLE-SIDED DD 36DK .......... .. .. $99.95 

fDD-1 .2 5-1/4" DOUBLE-SIDED HD 1.2M ........................ $95.95 

FD-55G 5·1/4" TEAC DOUBLE-SIDED HD 1.2M ...... ...... $129.95 


HARD DISKS 


21.4MB $199 65.5MB $389 
32.7MB $219 B0.2MB $569 
42.BMB $339 
~~~~~~~~~~~~~~~~~~~~ 

XT ATF/ H 
SIZE MODEL s!~~ KIT Krr 
21.4MB ST-225 65MS $249 $309 
32.7M8 All ST-238 65MS $279 $379 
42.BMB ST-251-1 28MS $389 $449 
43.1 MB SCSI ST-251 N 40MS s- 114· 
65.5MB All ST-2n-1 2BMS 5· 1/4" $449 $549 
B0.2MB ST-4096 2BMS s- 114· $679 
84.9MB SCSI ST-296N 2BMS 5. 114· 
122.7MB All ST-4144 2BMS 5-1/4" $759 $859 

21.4M8 ST-125 40MS 3-1/2" $259 $299 $373 
32.1M8 All ST-138 40MS 3-1/2" $289 $339 $429 

~;J7 MODULAR CIRCUIT TECHNOLOGY INTERFACE CARDS 
DRIVE CONTROLLERS 

1.44MB 
FLOPPY 
$49.95 
• XT OR AT COMPATIBLE · SUPPORTS 2 FLOPPY DRIVES 
(360K, 720K, 1.2MB & 1.44M8) • "SMART CARD" RECOGNIZES 
OTHER CONTROLLERS- AUTOMATICALLY ASSIGNS DRIVE 
ADDRESSES. ALLOWING EASY ADDITION OF 3RD/4TH DRIVE 
MCT-FDC-HD 
MCT-FDC-HD4 4 DRIVE CONTROLLER $59.95 

FLOPPY DISK $29.95 
• INTERFACES UP TO 4 FLOPPY DRIVES TO IBM PC OR 
COMPATIBLE • OS/DD AND OS/DO COMPATIBLE 
MCT-FDC 

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

RLL HARD DISK $89.95 
•SUPPORTS 2 Al l HARD DRIVES • 50% FASTER DATA 
TRANSFER • DESIGNED FOR XT-COMPATIBLES 
MCT-RLL 

286/386 FLOPPY/ HARD $149.95 
• FLOPPY/HARD DISK CONTROL IN AN AT DESIGN • FOR UP 
TO 2 FLOPPIES (360K/720K/1 .2MB/1 .44MB) & 2 HARD DRIVES 
MCT-AFH 

286/ 3861:1 INTERLEAVE $169.95 
• CONTROLS 2 HARD & 2 FLOPPY DRIVES (360K/720K/1 .2MB/ 
1.44MB) ·CONCURRENT ACCESS TO HARD & FLOPPY DRIVES 
MCT·FAFH 

MEMORY CARDS 
5 76K RAM CARD $49.95 
• USER SELECTABLE CONFIGURATION TO 576K • USES 64K 
AND 256K DRAMS (0K INSTALLED) 
MCT-RAM 

286/ 386 EXPANDED MEMORY $129.95 
• USER EXPANDABLE TO 2MB USING! MB DRAMS • 
CONFORMS FULLY TO U M EMS 3.2 • RAM DISK SOFTWARE 
MCT-AEMS 
MCT-EMS XT COMPATIBLE EMS CARD $99.95 

MVLTIFVNCTION 1/0 CARDS 
MULTI 1/0 CARD $59.95 
• SERIAL PORT • CLOCK/CALENDAR WITH BATTERY 
• PARALLEL PORT IS ADDRESSABLE AS LPT1 OR LPT2 

MCT-10 

MULTI 1/0 FLOPPY $79.95 
• SL' 0 PORTS UP TO 2 360K FLOPPIES 
• SERIAL, PARALLEL, GAME PORT AND CLOCK/CALENDAR 
MCT-MIO 

MONOGRAPHICS MULTI 1/0 $119.75 
• CONTROL 2 FLOPPIES • SERIAL. PARALLEL. GAME PORT. 
C'LOCK/CALENDAR • RUNS COLOR GRAPHICS SOFTWARE 
ON YOUR BLACK AND WHITE MONITOR 
MCT·MGMIO 

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

DISPLAY CARDS 
16-BrrVGA $199.95 
• 640 X 480 IN 16 COLORS • 256K VIDEO RAM EXPAND-ABLE 
TO 512K • 64 LEVELS OF GRAY SCALE 
MCT-VGA-16 
MCT-VGA-8 8-BITVERSION .... .... ....... .................. $169.95 

EGA CARD $149.95 
• 640 X 350 HIGH RESOLUTION• DISPLAYS 16 COLORS 
AT A TIME • COMPATIBLE WITH HERCULES. CGA AND IBM 
MONOCHROME • SO~TWARE DRIVERS FOR WINDOWS, 
LOTUS, CAD, AND MORE • 256K VIDEO RAM 
MCT-EGA 

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 
MCT·CGP WITH PRINTER PORT ............................ $49.95 
CG-COMP COMPOSITE ADAPTOR . . ........ $4.95 

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 
MCT-MGP 

DRIVE KITS 

21.4MB $249 

32.7MB $279 


Circle 6 on Reader Service Card (DEALERS: 7) 



EDITORIAL INDEX BY COMPANY 


Index of companies covered in articles, columns , or news stories in this issue 

Each reference is to the first page of the article or section in which the company name appears 


INQUIRY# COMPANY PAGE INQUIRY # COMPANY PAGE INQUIRY # COMPANY PAGE 

1071 ACER AMERICA ... ..... ... ...... 42 , 128 1133 DIGIDESIGN ... .. . . .. . . ......... . .. .... .. 42 1083 MICHTRON ..... . ...... ... . ... . . ....... . 262 

1128 DIGITAL EQUIPMENT ......... 19 , 107 983 MICROCOM SOFTWARE .... . ....... 65 

1052 ADOBE SYSTEMS .......... . . ........ 262 DREXEL BURNHAM 989 MICROSOFT ..... ..... ..... 42 , 62 , 160E 


ADVANCED MICRO DEVICES .....266 LAMBERT............... ... . .......... 19 1098 199, 206, 266, 273 

1173 AFFINITY MICROSYSTEMS ... .. ... 42 MISSION CYRUS GROUP .. . ........ 107 

1132 ALACRITY SYSTEMS ........ ... . . .. . 42 ELECTRONIC DATA SYSTEMS ..... 19 1080 MITSUBISHI ELECTRIC ....... 19 , 126 

1081 ALDUS .... . ... . .. . ..... .. .... .. .. . .... . .. 262 1140 ENPOWER ...... ..... . ..... . . . .......... . 42 MOTOROLA .. ... .. ... ....... 19, 199, 273 

1053 ALL COMPUTERS .... . . ... . .......... 262 1075 EPSON AMERICA .... .... . . . .. . . .. ... 126 1102 MOUNTAIN COMPUTER .... .. .. .... 85 

1054 ALPHA SOFTWARE .. . ..... . ...... ... 262 EVEREX ... . .. .... . ........... . .........273 

1066 ALSOFT ................. . ......... . ... .. 262 NATIONAL FEDERATION FOR 


AMERICAN NATIONAL 1093 FIFTH GENERATION THE BLIND ........ . . ..... .. ... .. ..... 19 

STANDARDS INSTITUTE ........29 1 SYSTEMS . . ................ ... .. .... . . 262 NATIONAL INSTITUTE OF 


1069 APPLE COMPUTER . . . . 19, 151 , l 60E, 1151 FINALSOFT .. ........... .. .... . .. . . ..... 42 STANDARDS AND 

262,273 , 298 FUJITSU .................. ... . . .. .. . ...... 19 TECHNOLOGY .. ............ . ...... 19 


1084 APPLIED ENGINEER ING ...........262 1139 NATIONAL INSTRUMENTS ..... . .. . 42 

ASHTON-TATE .. . .... .................. 19 1092 GADGETS BY SMALL ..... .... ......262 NEC ............ . .. ........ ... ....... 19 , 266 


1073 AST RESEARCH ....... ... 126, 208, 262 1127 GCC TECHNOLOGIES ................ 42 NETWARE ........... ...... ........... 160E 

1089 1174 GEOCOMP . .. .. ... .... .. ................. 42 NEW ENGLAND T ELEPHONE ..... 19 


AT&T .. ... . ................ . ... . 19, 79 , 273 GLOBAL ENGINEERING 1082 NOGATE CONSULTING .............262 

1171 ATH ENA SOFTWAR E .... . ...... .. . .. . 42 DOCUMENTS .. ... .. . .. ...... . . . . . . . 291 881 NOVELL.. ........... . .. 19 , 107 , 160, 262 


GOLDEN BOW SYSTEMS . ..........208 1070 

BELL LABS .. . . .... ..................... 199 1155 GUIDANCE TECHNOLOGIES ...... 42 1143 NUMONICS ............ . ... . ..... . . . .... 42 


1094 BETTER SOFTWAR E 991 GW INSTRUMENTS .................. 114 

TECHNOLOGY .....................262 990 OKIDATA ........ . . . .. . .. . ........ . ...... 114 


1060 BLACK AND WHITE HARRIS SEMICONDUCTOR . ...... 266 OPEN SOFTWARE 

INTERNATIONAL. ............... . 262 1122 HEADSTART TECHNOLOGIES .... 42 FOUNDATION ....... . ...... . . .... .. 199 


1087 BLOC PUBLISHING .. 219 , 262 1061 HELIX SOFTWARE . . . ....... .. 219 , 262 1065 ORANGE MICRO.... .. . ........ . . . 262 

BORLAND INTERNATIONAL ..... 19, HEWLETT-PACKARD . ... 19, 107 , 114 OREGON STATE UNIVERSITY . ... 19 


208 , 219 HITACHI .. .... ... . . .... . ......... . .... . . . 19 

BRIER TECHNOLOGY .. . ... ........291 1081 PACKARD BELL ....... ............... 126 


1161 BUSINESS PLANNING 1076 IBM . ... ... . 19, 42 , 126, 160E, 179, 185 , PANASONIC .......... . .. .. ....... ... .... 19 

SYSTEMS . ....... . ............ .. ... .. . . 42 1154 200,258 , 266,273 ,279 , 364 1090 PERSOFT......... . . . ............. 2 19 , 262 


992 BUTTONWAR E ... . ..... .. .. ....... . ... 114 888 IBM DESKTOP SOFTWARE ........ 179 986 PERSTOR SYSTEMS ...... .. .. . ... ..... 65 

1097 !COM SIMULATIONS . . ..............262 1082 PHILIPS CONSUMER 


1175 CASADY AND GREENE ..... . ........ 42 IMPRIMIS TECHNOLOGY ......... 291 ELECTRONICS ... . ........... . .... . 126 

1158 CASEWORKS ....... ................. .... 42 984 INDUCTEL ........... . ..... .. ........... 65 1086 PKWARE . ... ............................ 262 

1166 CENTER FOR PROJECT 1162 INFORMATION INTEGRATION ... 42 POQET ....... ... ...... .. .................266 


MANAGEMENT .... .. .. ..... .. . ..... 42 INTEGRATED DEVICE 1150 POWERCORE . .. . . ...... ................ 42 

1101 CHIPS & T ECHNOLOGIES . . ... ... 208 , TECHNOLOGY ....... ...... . .. ...... 19 1083 PRINCETON GRAPHICS ..... . ...... 126 


279 1051 INTEL.. ... .. ... . 19, 199, 205 , 219, 262 , 

1057 COMMODORE BUSINESS 266,273 1068 QUALITAS . .. .............. ... . . . .. . . .. 262 


MACHINES ... .......... 208 , 257 , 262 INTERACTIVE SYSTEMS .... . ... . . 273 1088 QUARTERDECK OFFICE 

1091 COMPAQ COMPUTER .. . . .. .. 107 , 122 SYSTEMS ..... .. .... .... . 208 , 219 , 262 


COMPATIBLE SYSTEMS ..... . ..... .301 JAPAN PERSONAL COMPUTER QUICKVIEW SYSTEMS ...... ... ..... 19 

1135 COMPUTER BOARDS .... . . .... ... . .. 42 SOFTWARE ASSOCIATION .. . .. .. 19 1084 QUI MAX SYSTEMS .. ......... ... .... 126 

1059 CONSULTRON .... . . . .. . ...... .........262 853 JASMINE TECHNOLOGIES ........ 151 


COROLLARY ... .... ... . . . ....... ....... 122 RANA SYSTEMS ....... .... .... .... ... 257 

1074 CTX INTERNATIONAL ...... . . .... . 126 LASER COMMUNICATIONS ..... . . . 19 1157 RATIONAL SYSTEMS . ....... . . .. . ... . 42 


1077 LASER COMPUTER ... .. . ... . ........ 126 1055 READYSOFT .... .. .... . .... . ..... . . .. .. 262 

1130 DATAPRODUCTS ...... .. ............... 42 1078 LEADING TECHNOLOGY .. . . ...... 126 1085 RELISYS .. .. . ... . .. ..... ... ....... .. .... 126 

1064 DATAVIZ ................. . ..............262 1063 LOTUS DEVELOPMENT .. .. ........ 19 , 1164 RICHMOND TECHNOLOGIES 


DELL COMPUTER .. .... ..... ... . . .. . . 273 208 , 262 AND SOFTWARE . ... .. .. .......... .. 42 

889 DELTASOFT . ... . .... ....... .. . . .. . . . .. . 185 


DESIGN SYSTEMS MAGNAVOX ........ .. . . . . . .... .... ..... 126 

STRATEGIES . . . . . ..... . . .... .. . . .. . . . 19 MASPAR COMPUTER .... .. . .. .. . . .. . 19 


MCGRAW-HILL .. . . . ... ... . .. . . . . ...... 65 


350 BYTE • MARCH 1990 



INQUIRY II COMPANY PAGE 

1148 	 RIGHTSOFT .... .. . . .. .. ... . . . . . . . ... .. . 42 

ROCKWELL ........ .. ...... 19 


1141 SAFE COMPUT ING ............. . ..... 42 

1086 SAMSUNG ................. .. . .. . . ..... 107 

1160 SAS INSTITUTE. . ...... . ...... 42 

1170 SCHP COMPUT ER .......... . ... . ..... 42 


SEIKOSHA INDUSTR IES ..... . ....... 65 

SHAR P .................. .. . ..... 19 


1169 SKM SYSTEMS ........ 42 

1129 SLS TECHNOLOGIES ....... . .... .. ... 42 

1191 SOFTLOG IC SOLUTIONS .. . . 2 19, 262 

1146 SOFTSOLUTIONS .. .. ..... .. ... .. ... .. . 42 

985 SOFTWARE GARDEN . . .............. 65 


1085 SOFTWARE PUBLISHI NG .......... 262 

1144 SOPHISTICAT ED CIRCU ITS .. . ..... 42 

1096 SOTA T ECHNOLOGY ......... 208, 262 

1058 SPINNAKER SOFTWAR E ... . ....... 262 

987 STRATEGIC SIM ULATIONS . ..... . .. 65 


1167 STRAWBERRY TREE ................. 42 

1147 SUN MICROSYSTEMS ... 19, 42, I60E 

1080 SUNN Y HILL SOFTWAR E.......... 262 

1095 SYMANT EC ....262 

1056 SYSTEM EN HANCEMENT 


ASSOCIATES ... 262 


1087 TANDY... . .... ... .. . .. I26 

1088 TATUNG .. ..................... . ........ . 126 

1145 TELEBIT ..... .. .......... . ... . ...... 42, 79 


TELECOMMUN !CATION 

INDUSTRY ASSOCIATION . . ...... 19 


1099 TELETEK ....................... 208, 262 

TOSH IBA ............ ... . ...... . .. 19 


1062 TRAVELI NG SOFTWAR E . ... 262 

1134 TR IDENT MICROSYSTEMS .... . . .. . 42 

1168 TR IMETRI X ........ 42 


TRW. . 	 . ... .. . . .. 19 


UN IVERSITY OF CA LI FORN IA .. . 19 


1067 	 VER ICOMP .. . . . . . . . .262 

VMX TECHNOLOGIES .. .. .... . .. 19 


WATERS INFOR MATION 
SERVICES... ............. . .. 19 


988 WORDPERFECT ....... . . . .. . ........ 11 4 

1089 WYSE . . . .......... 126 


XEROX ......... . ..... 19 


1120 ZELOS INTERNATIONAL ... 42 

1090 ZEN ITH........ . ......... 65, 126 

1156 ZOLA TECHNOLOGI ES .. ... .... . .. .. 42 


Portrait 

of the Great 


American Investor 


1 :. •• • 1 1 ~ ..,:./. ­ :coboooooooEE 
1 

•:oooc;qooc~ •.o o. Q "oocoocoooo.. I 
-- ­ __, 

As a veterinarian, Lisa Kramer looks after patients with 
names like Smokey and Snowball and Spot. But she looks 
after herself, too. Lisa invests in U.S. Savings Bonds. 

More than 30 million Americans like Lisa invest in 
Savings Bonds. Bonds pay competitive rates, like money 
market accounts. 
Find out more, call 1-800-US-BONDS. 

~ -
-------.... ------~ 
U.S. SAVINGS BONDS 
THE GREAT AMER ICAN INVESTMENT 

Bonds held less than fi ve years earn a lower rate. A public service o f this p ublication . 
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To get further information on the products advertised in BYTE, fill out 
the reader service card by circling the numbers on the card that cor­
respond to the inquiry number listed with the advertiser. This index is 
provided as an additional service by the publisher, who assumes no 
liability for errors or omissions. 
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BYTE BOOK CLUB ...... . .. 264,266 
BYTE BOOK CLUB . ........ 264A-B 
BYTE SUB .MESSAGE . 286 

42 BYTEK COMPUTER CORP . . 339 
BYTEWEEK NEWSLETTER . 359 

43 B&B ELECTRONICS . 334 
44 CALCOMP . 181 
45 CALCOMP . 181 
47 CAPITAL EQUIPMENT CORP ..... 68 
48 CAPITAL EQUIPMENT CORP ..... 69 
49 CENTURY SOFTWARE .......... 78 
50 CETRA . . . . . . . . . . . ......... 311 
51 CH PRODUCTS . 229 
52 CH PRODUCTS . . . . . . . . . . . . . . 229 
53 CHEETAH INTERNATIONAL . . . .. 67 

CLEO COMMUNICATIONS .... 1600 
55 CLUB AMERICAN TECH . . .... 215 
58 COMPUCLASSICS . . . . . . . . . . . 300 
59 COMPUCOM CORPORATION . 326 

COMPUTER ASSOCIATES . . . . . 249 
60 COMPUTER DISCOUNT WAREHSE . 223 
61 COMPUTER FRIENDS, INC . 248 
63 COMPUTER PERIPH ., INC 244 
64 COMPUTER PEAIPH., INC . 244 

COMP .PROF.BK.SOCIETY .. 232A-B 
65 COMP.PROF.BK.SOCIETY . 233 
66 COMPUTERLANE 343 
67 COMPUVIEW . . . . . . . . . . . . . . 70 
68 CONTECH COMP. CORP . 332 

323 COVOX, INC . . . . . . . . . . . . . . . 326 
69 CRICHLOW DATA SCIENCES 344 
70 CTX, INT'L ., INC . . . . . . 149 
71 CUBIX CORPORATION . . 106 
72 CUBIX CORPORATION . . . .. 106 
73 CURTIS.INC . . . 252 

DAMAAK INT'L . . 278 
319 DATA GENERAL ...... . . .. . 254,255 

74 DATA STRATEGIES INT'L., INC . 332 
75 DATA TRANSLATION . . .... 87 
76 DATALIGHT . . . . . . . . . . . . . . . 336 
77 DATAQ INSTRUMENTS.INC . 342 
78 DELL COMPUTER CORP . .... . . Cll , 1 

DELL COMPUTER CORP 112A- B 
79 DELLCOMPUTERCOAP ... 112,113 
80 DESCRIBE.INC ......... ... 170,171 
81 DIGIBOARD . . . . . . . . . . . . . . 81 
82 DIGITAL PRODUCTS, I NC . 339 
83 DIGITALK . . . . . . 104, 105 
84 DISKCOTECH . . 334 
85 DISKCOTECH . 334 
86 DISKETTE CONNECTION 325 
87 DISKETTE EMPORIUM .. ... ... 346 
88 DIVERSIFIED COMP. SYS. INC . 337 
91 DSC COMMUNICATIONS .. ... ... 161 
92 DTK . . . . .. 150 
93 DTK . . . 150 

ECOSOFT . . . . . . . . . . . . 162 
95 ELTECH RESEARCH . 201 
96 ELEXOA,INC . . . . 344 
98 EMERSON UPS . . . . . . . . . . . . . . 190 

100 ENGINEERS COLLABORATIVE . 342 
89 ESSEX SYSTEMS, INC . . . 102 
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90 ESSEX SYSTEMS.INC ... .. ..... 102 
101 FAIRCOM CORPORATION . . . 272 
102 FLAGSTAFF ENGINEERING .... 224 
103 FLYTECH TECHNOLOGY CO,L TD .. 96 

FORT WORTH COMPUTERS . 332 
104 FORTE ......... . . 110 

105 FOX SOFTWARE ............. . .. 25 

106 FRANKLIN SOFTWARE.INC 222 
109 GATEWAY 2000 . . . . . . . . . 22,23 
110 GENERIC SOFTWARE . 187 
111 GENERIC SOFTWARE . . . . . . . . 187 
112 GLENCO ENGINEERING, INC . 232 
113 GOLDEN BOW SYSTEMS . . . 337 
114 HAMILTON LABORATORIES ...... 72 

HARD DRIVES INT'L . . . . 335 
115 HERCULES COMPUTER . . . 133 
116 HEWLETT-PACKARD PERIPH .... 16,17 
117 HEWLETT-PACKARDPERIPH .. 194,195 
118 HIGH RES TECHNOLOGIES . 332 
119 HITECH EQUIPMENT CORP . . 334 
120 HOME SMART COMPUTING . 338 
121 HOOLEON CORPORATION . . . 357 
122 HOUSTON COMP. SERVICES . . 339 
123 HOUSTON COMP. SERVICES . 339 
124 HOUSTON INSTRUMENT . . . . . . 225 

IBM-OS/2 . .................. 12,13 

IBM-PS/2 ........... . . . .. ... 26 ,27 


126 l.C. EXPRESS . 337 
127 IGC ........... . ............. 163 

129 INTEGRAND RESEARCH CORP . 182 
130 INTEGRATED INFO TECH INC . 30,31 
131 INTELCORPORATION ..... ... ... 15 
133 INTEACON ASSOCIATES, INC . 218 
134 IOTECH . . ..... 155 
135 IOTECH ............ . . ..... . 337 

136 IQ BUSINESS PRODUCTS.INC . 342 
137 JADE COMPUTER . . . . . . 333 
139 JAMECO ELECTRONICS .... 328,329 
140 JB TECHNOLOGIES INC . 327 
141 JB TECHNOLOGIES INC . . . . . . . 327 
142 JC INFORMATION SYSTEMS 239 

6 JOA MICAODEVICES . ..... 347-349 
7 JOA MICRODEVICES ...... 347-349 

JENSEN & PARTNERS INT'L ...... 77 
143 JYACC ................... 246,247 

144 JYACC ................... 246,247 

145 KADAK PRODUCTS . 292 
148 KEA SYSTEMS LTD . . . . . . . . . . 207 
149 KEITHLEY PC TECHNOLOGY . 203 

KILA SYSTEMS . . . . . . . . . 342 
150 KNOWLEDGE GARDEN . 361 
152 KORE.INC . . . . . . . . . . . . . 344 
153 LAHEY COMPUTER SYS . . ... 72 
154 LASERGO, INC . . . .. 156 
155 LASERGO, INC ........ . ....... 156 

156 LINK COMPUTER GRAPHICS . 340 
157 LOGICAL DEVICES, INC 337 
158 LOGICAL DEVICES, INC 337 
159 LOGICAL DEVICES, INC 337 
160 LOGICAL DEVICES, INC 337 
161 LOGITECH 175 
162 LOGITECH 175 
163 LOGITECH 250 
164 LOGITECH .................. 250 

318 LYNCH.MARKS/OSBORNE MH . 309 
165 MAP INFO CORP . . 146 
166 MARSTEK GMBH . 198 
167 MAASTEK GMBH . . . . . . . . . . . 198 
168 MAAYMAC INDUSTRIES, INC . 334 
169 MATHSOFT, INC . 193 
170 MATRI X SOFTWARE . . . . ...... 226 

MCGRAW HILL SCHOOLS . NRI 312A-B 
172 MEASUREMENT &CONTROL PRO . 326 
173 MEASUREMENT &CONTROL PRO . 326 
174 MEGADATA COMP. CORP .. . ... . 312 

175 MEGADATA COMP. CORP . . . . 312 
320 MEGATEL . 230 
176 MEI . 	 214 
177 MEI . . . . . . . . . . . . . . . . . . 214 
178 MERRILL & BRYAN ENT .......... 84 

179 MERRILL & BRYAN ENT . ......... 84 

180 MERRITT COMPUTER PROD . 293 
181 MEXTEL . . .............. 86 

182 MEXTEL ........... . .......... 86 


MICROCOMPUTING MKTG .CNCL 363 
183 MICRO MACRO MUNDO, INC . 327 
184 MICRO MACRO MUNDO, INC . . . 327 
185 MICRO SOLUTIONS COMP.PROD 252 
186 MICROCHIP TECHNOLOGY . 344 
187 MICROPRESS ................ 108 

188 MICROPROCESSORS UNLTD . 346 

MICROSOFT . . ..... 8,9 
MICROSOFT ....... .. 21 

MICROSOFT . . ...... 176,177 
MICROSOFT . ...... . ......... . 211 


189 MICROSTAR LABORATORIES . 342 
190 MICROVITEC . . . ... 100 
191 MICROVITEC . . . 100 

MICROWAY .......... .......... 29 

192 MICROWAY . .................. 166 

193 MITSUBISHI ELECTRONICS . . 147 
194 MITSUBISHI ELECTRONICS . 147 
195 MIX SOFTWARE . 235 
196 MKS . . ........... . ..... 82 

197 NANAO USA CORP 139 
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198 NANAO USA CORP 139 
199 NANTUCKET . 287 
200 NATIONAL COMPUTER RIBBONS 148 
201 NATIONAL INSTRUMENTS .. .... Clll 
171 NEVADA COMPUTER CORP . 338 
202 NOHAU CORP . . . . . . . . . . 298 
203 NORTHGATE COMP. SYS . . . 40A-H 
204 NORTHGATECOMP. SYS .. . 41 
205 NORTHGATE COMP. SYS . . .. 60,61 
206 NU-MEGA TECHNOLOGIES ...... 75 

ORACLE . . ..... 51 
207 OST, INC . . . . . . . . . . . . . . . . . . . . 358 
208 OUTPUT TECHNOLOGY CORP .... 39 
209 OVERLAND DATA . . . . . . . . 327 
210 PACIFIC DATA PRODUCTS . 153 
211 PACIFIC DATA PRODUCTS ...... 153 
212 PACIFIC DATA PRODUCTS 183 
213 PACIFIC DATA PRODUCTS 183 
215 PAPERBACK SOFTWARE . 275 
216 PARA SYSTEMS, INC ... . .... ... 103 
313 PC BRAND.INC .......... 157-160C 

PC CONNECTION . 90-95 
217 P.C. TRONICS . . . . . . . . . . . . . . 332 
314 PERCEPTIVE SOLUTIONS.INC . . 295 
315 PERCEPTIVE SOLUTIONS.INC . 295 

PERCON ...... ........... 230 
218 PERISCOPE COMPANY, INC 231 
219 PERISCOPE COMPANY, INC 231 
220 PERSONAL TEX . . . . . . . . . . . 202 
221 PHAR-LAP SOFTWARE, INC . .... 119 
222 PROCOMP USA.INC . . . . . . . 339 
223 PROGRAMMERS PARADISE . 53-55 
224 PROTECH MARKETING, INC ...... 63 
225 PROTECH MARKETING, INC ...... 63 
226 PSEUDOCORP . . . 340 
228 QUA TECH, INC . 346 
229 QUA TECH, INC . . 346 
230 QUA TECH, INC . 346 
231 QUA TECH, INC . . . . . . . . . . . 346 
232 QUALSTAR CORPORATION 342 
233 QUANTUM SOFTWARE SYS ..... 49 

QUARTERDECK ........ ... 216A-P 
234 QUARTERDECK ........... 216,217 
235 Q-TEK . 340 
236 RADIO SHACK . . . ............. CIV 

RAIMA CORPORATION ..... . . ... 45 
237 RAINBOW TECHNOLOGIES 172 
238 RAINBOW TECHNOLOGIES 172 
239 RELISYS . 142 
240 RELISYS ............ 142 
241 ROSE ELECTRONICS .......... 111 
242 RUPP TECHNOLOGY ......... 160H 
243 R&R ELECTRONICS . 336 
244 SAFEWARE . . . . . . . . . . . . . 332 
245 SAMSUNG ELECTRONICS .... 46,47 
246 SAMSUNG ELECTRONICS .... 46,47 
247 SAMSUNG ELECTRONICS .. 140,141 
248 SAMSUNG ELECTRONICS .. 140,141 
249 SANTA CRUZ OPERATION . . ..... 59 
250 SCHWAB COMPUTER CENTER . 340 
251 SCIENTIFIC ENDEAVORS . 344 
252 SCIENTIFIC ENDEAVORS . . . 344 
253 SCIENTIFIC ENDEAVORS . . 344 
254 SCOTTSDALE SYSTEMS . . . . . 330 

SEAGATE TECHNOLOGY, INC ... 169 
255 SEALEVEL SYSTEMS, INC . 326 
256 SEALEVEL SYSTEMS, INC . . . 326 
257 SEQUITER SOFTWARE.INC . 271 
258 SILICON SHACK LTD . . 342 
259 SN'W COMP & ELECT ... . .. . .. 234 

SOFTWARE DEVELOPMENT SYS . 117 
SOFTWARE LINK . . ... 212 

260 SOFTWARE LINK . 213 
261 SOFTWARE LINK . . . . . . . . . . . 213 
262 SOFTWARE SECURITY, INC . 299 
263 SOLA ELECTRIC . . . . . . . . 251 
265 SPECTRUM SOFTWARE . 261 
266 SPJ DISTRIBUTORS . 285 
267 SPSS ........ . .. 125 
268 ST SYSTEMS . . . . 334 
269 STATSOFT,INC ... . . . . . ...... ... 71 
270 STONY BROOK SOFTWARE . . 204 
271 STONY BROOK SOFTWARE . 204 
272 SUMMAGRAPHICS ............. 57 
273 SUMMAGRAPHICS . . ..... 57 
274 SUMMAGRAPHICS . .... ........ 57 
275 SUPERSOFT . 283 
276 SURAH,INC .. . ............. . 336 
277 TALKING TECHNOLOGY, INC . 342 
278 TALL TREE SYSTEMS . . . . . 340 
279 TECHNOLOGY POWER ENT . 332 
280 TELEBYTE . . . . . . . . . . . . . . . . . . 293 
295 TELEPHONE PRODUCTS CTR . 330 
281 TELETEK . .. 108 
282 TELETEK . ...... .. ........... 108 
283 THE CONNEXPERTS . . . . . .. 154 
286 THIRD COAST TECH . 188 
287 TOSHIBA ............ ..... 120, 121 
288 TOUCHBASE SYSTEMS.INC . . . 66 
289 TRANS ERA . . 281 
290 TRANS ERA . . . . . . . . . . . . . . . . 281 
291 TRAVELING SOFTWARE, INC ..... 73 
292 TULIN CORP . . .... 110 
293 TULIN CORP . . . . 110 
294 TURBO POWER . 310 
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296 ULTIMATE TECHNOLOGY 332 
297 UNICORN ELECTRONICS . 340 
298 UNITEX, INC . 345 

UNIXWORLD . 296A-B 
UNIXWORLD . . . 297 
U.S. ROBOTICS . . .. 160G 

300 VENTURCOM . . ........... 80 
301 VENTURCOM ......... . . . . ..... 80 

VERMONT CREATIVE SOFTWARE . 18 
302 VICTORY ENTERPRISES . 234 

VIDEO SEVEN . . . . . . . . . . . . . . 131 
303 VIDEO TEXTBOOK TRAINING . 222 
304 VIDEX . 236 
305 VIDEX .... ... . ... 236 
306 WAVE-MATE, INC . 178 
307 WAVE-MATE, INC . . . . . . . . . . . 178 
308 WIESEMANN & THEIS GMBH 286 
400 WINTEK CORPORATION . . . 7 
309 WINTEK CORPORATION . 340 
310 XELTEK . . 342 
324 XIRCOM . . . . . . . . . . . . . . . . 290 
311 Z WORLD ENGINEERING . 336 

ZORTECH, INC . . . . .. .... 37 
ZORTECH, INC . . . ........ 89 

EUROPE & WORLD SECTION 64E&W1-108 
No North American Inquiries please. 

401 AD I CORP . . . . . . E&W-91 
402 ACCEL CO.,LTD ... E&W-42 
403 ADDISON-WESLEY ........ E&W-51 

404 AGC TECH CORP .......... E&W-97 

405 ALADDIN KNOWLEDGE SYS E&W-17 
406 AMERICAN BUYING & EXPORT . E&W-76 
407 APRICOT COMPUTERS .. E&W-10,11 
408 ASI ..... .... ... . ......... E&W-20 

410 BEHAVIOR TECH.COMP.CORP . E&W-95 
411 BIX ...................... E&W-82 

412 BLUE CHIP TECHNOLOGY .. E&W-66 
413 BOCA RESEARCH ...... E&W-15 
414 BOCA RESEARCH ......... E&W-15 


BYTE BACK ISSUES .. .... .. E&W-80 
798 BYTE BITS . . . . . . . . . . . E&W-60 

BYTE PUBLICATIONS .... . E&W-108 
BYTE SUB.MESSAGE . . ... E&W-56 
BYTE SUB.SERVICE ..... . . E&W-46 
BYTEWEEK/NEWSLETTER . E&W-107 

415 C SOURCE.INC ........... E&W-31 

416 CARRASCO SOFTWARE .... E&W-66 
417 CETAA .. . ... . . ........ . E&W-106 

418 CGS INT'L,INC ........... E&W-103 

419 CHERRY MIKROSCHAlTER GMBH E&W-70,71 
420 CHUNTEX ELECT.CO ....... E&W-93 

421 CLARION SOFTWARE E&W-25 
422 CLARION SOFTWARE ...... E&W-25 
423 COBALT BLUE . . E&W-71 
424 COBALT BLUE .......... . . E&W-71 

428 COGNIVISION RESEARCH SA .. E&W-59 
793 COMDEX/EUROPE . E&W-81 
794 COMDEX/EUROPE .. E&W-81 
425 COMPUSAVE INT'L ........ E&W-26 

426 COMPUTERWISE .......... E&W-56 

427 CONTROL TELEMETRY . . . E&W-40 
429 COSI SYSTEMS . . . . ...... E&W-64 
430 CUBE SYSTEMS . . ....... E&W-36 

431 CUBE SYSTEMS .. . . . . . . .. E&W-36 
432 CYBEX CORPORATION ..... E&W-52 
433 DIGIMETRIE ... . .......... E&W-32 

434 D-LINK LTD ............. .. E&W-67 

435 EAGO/EACD . . E&W-104 
795 ELEX INT'L .. . ...... . ... .. E&W-73 
436 ELITEGAOUP COMP.SYS ... E&W-89 

ELONEX . . . . . . . . . . . . . . . . E&W-65 
437 FAST ELECTRONIC GMBH .. E&W-63 
438 FAST ELECTRONIC GMBH .. E&W-63 
439 FINDER INDUSTRIES ...... E&W-96 
440 FINLUX TERMINALS . . .... E&W-55 
441 FOCUS ELECT.CO. . E&W-99 
442 FORMOSAMICROSYSTEMS,INC . E&W-105 
443 FORTRON/SOURCE ....... .. E&W-9 

797 GALAXY MICROCRAFT SYS . E&W-60 
444 GAMMA PRODUCTIONS.INC E&W-62 
445 GOLDSTAR ..... . . E&W-18,19 
446 GREY MATTER . .... . .. E&W-75 

447 GTCO . . ......... E&W-57 

448 GTCO .................... E&W-57 

449 HWA HSIN ELECTRONIC .. . . E&W-92 
451 INES GMBH ........ . .. . .. E&W-76 

453 INTERLAND INFO SYS . .... E&W-104 
454 INTERQUAD . . ..... E&W-5 
455 INTERQUAD . . . . . . . E&W-7 
456 IQ ENGINEERING . . E&W-43 
457 IQ ENGINEERING . . . .. E&W-43 
458 ISLAND SYSTEMS ......... E&W-61 

459 IXI LTD . . . . . . . . .. ........ E&W-64 

460 LAPRO CORP ............. E&W-98 

461 LOGIC PROGRAMMING ASSOC E&W-52 
464 MACROTEK INT'L CORP .... E&W-54 
465 MATRIX SOFTWARE .. ... . E&W-39 
466 MAYFAIR MICROS .. . ...... E&W-48 

MICROCOMPUTING MKTG.CNCL. E&W-83 
468 MOSTLY MICE SOFTWARE .. E&W-66 

OSBORNE/MCGRAW-HILL .. E&W-61 
470 OSBORNE/MCGRAW-HILL . . E&W-79 
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Advertising Supplements included with this issue: 

•Jameco Electronics (U.S. and Canada Subscribers)READER 
Public Brand Software (U.S. and Canada Subscribers Circle 10 
on Reader Service Card) SERVICE *Correspond directly with company. 
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471 OYSTER TERMINALS .... . .. E&W-53 C USERS JOURNAL ... E&W 492 TECHNO COMPANY . MW-11 522 HANZON DATA.INC . .. ..... . PC-6,7 

472 PACIFIC DATA PRODUCTS . . E&W-23 DSP DEVELOPMENT . E&W 493 ZERICON . INC . . ........ MW-15 523 HEALD INSTITUTE OF TECH PC-15 

473 PACIFIC DATA PRODUCTS .. E&W-23 GATEWAY 2000 ............. E&W 524 JEMINI ELECTRONICS . PC-3 

474 PACIFIC DATA PRODUCTS . . E&W-45 GENUS MICROPROGRAMMING E&W 525 JEMINI ELECTRONICS . PC-3 

475 PACIFIC DATA PRODUCTS .. E&W-45 METRABYTE .............. E&W 526 METAWARE ........ 
 PC-5 
769 PACIFIC DATA PRODUCTS .. E&W-69 NATIONAL INSTRUMENTS . E&W Northeast 64 NE1-20 527 MICRO IMAGE INTL . PC-4 
770 PACIFIC DATA PRODUCTS .. E&W-69 PARA SYSTEMS .......... E&W 528 MICRO IMAGE INTL . PC-4 
771 PERFORMANCE TECHNOLOGY E&W-27 REASONABLE SOLUTIONS E&W 494 CAMERA DISCOUNT CENTER . NE-7 529 MICRO-MAIL . . ... .. ..... PC-11 
772 PHOTRON ...... . ...... . .. E&W-38 SOFTWARE BLACKSMITH . E&W 495 CAMERA DISCOUNT CENTER . NE-7 530 MICRO-MAIL ............... . PC-11 
773 PRISM IMAGING SYSTEMS .. E&W-16 TEXAS MICROSYSTEMS .. E&W 496 HARMONY COMPUTERS .. NE-3 531 PAO-KU INTERNATIONAL CO . PC-13 
774 PROGRAMMERS ODYSSEY . E&W-47 TOUCHBASE SYSTEMS .. E&W 497 HARMONY COMPUTERS . NE-3 532 PAO-KU INTERNATIONAL CO . PC-13 
775 QUANSAN COMPUTER, INC . E&W-98 TRANSERA . E&W 500 LAPTOPS ETC .............. NE-2 533 PROMETHEUS PRODUCTS PC-20 

SCANDEC TRIBUTOR ... .. . E&W-84 TRIPP LITE ................ E&W 501 MASCOT COMPUTER CORP . NE-19 534 PROMETHEUS PRODUCTS .. PC-20 
776 SHEBROCOMPUTERS,INC . E&W-41 WORD PERFECT MAGAZINE E&W 502 MICRO IMAGE INTL .. NE-4 535 RESOURCE CONCEPTS.INC . PC-14 
777 SHEBROCOMPUTERS,INC . E&W-41 	 503 MICRO IMAGE /NTL ......... NE-4 
 536 RESOURCE CONCEPTS, INC . PC-14 
778 SIREX . .. ... . .. . E&W-37 	 504 PAO·KU INTERNATIONAL CO . NE-11 
 537 UNITED INNOVATIONS . PC-17 
779 SOFT OPTION ... ..... E&W-78 505 PAO-KU INTERNATIONAL CO . . NE-11 538 ZERICON , INC PC-19 

SOFTLINE INT'L ........... E&W-35 REGIONAL SECTIONS 506 PCLINK.... NE-17 

780 SOFTWARE DMI ....... . . E&W-64 507 POINTECH .............. NE-15 

781 SOLUTION SYSTEMS . .. E&W-49 Midwest 64 MWl-16 508 PROMETHEUS PRODUCTS NE-20 

782 SOYO . ..... E&W-33 509 PROMETHEUS PRODUCTS .. NE-20 South 64 SOl-16 
325 SYSTEMS WEST . . .... E&W-56 476 AMERICAN COMPUTER TECH . MW-3 510 RESOURCE CONCEPTS.INC . NE-5 
783 TATUNG CO .. ............ E&W-87 477 AMERICAN COMPUTER TECH . MW-3 511 RESOURCE CONCEPTS.INC . NE-5 539 AMERICAN COMPUTER TECH S0-11 
784 TOP-LINK COMPUTER CO ... E&W-96 BYTE BACK ISSUES ..... . MW-4 512 TECHNO COMPANY NE-9 540 AMERICAN COMPUTER TECH S0-11 

TOPS .............. . .. E&W-12 478 CAMERA DISCOUNT CTR ..... MW-5 513 TECH NO COMPANY . NE-9 BYTE PUBLICATIONS ..... S0-1 4, 15 
796 TP ENTERPRISE LTD ....... E&W-74 479 CAMERA DISCOUNT CTR .... MW-5 514 USA ELECTRONICS .. NE-14 541 CAMERA DISCOUNT CTR ..... S0-5 
799 TRIANGLE DIGITAL SERV ... E&W-60 MICROCOMPUTER MKTG.CNCL . . MW-6 515 USA ELECTRONICS . NE-14 542 CAMERA DISCOUNT CTR ..... S0-5 
786 TRIGEM COMPUTER .... .... E&W-2 480 MICRO IMAGE INTL .......... MW-2 543 CRAZY NANCY'S ........... S0-13 
787 TWINHEAD . . E&W-1 01 481 MICRO IMAGE INTL . . .. MW-2 544 CRAZY NANCY'S .... "" S0-13 
788 UNIBIT . . .. E&W-77 482 OMEGA SYSTEMS . .. MW-13 EXPOCONSUL INTL. ...... .. S0-9 
789 USA SOFTWARE ....... .. . E&W-29 483 OMEGA SYSTEMS ........ . MW-13 Pacific Coast 64 PC1-20 547 OMEGA SYSTEMS . . ...... S0-16 
790 VASCO .............. . . . . E&W-58 484 PAO-KU INTERNATIONAL CO .. MW-7 548 OMEGA SYSTEMS .......... S0-16 
791 VIKING SOFTWARE SERVICES .. E&W-40 485 PAO-KU INTERNATIONAL CO .. MW-7 516 Bi-LINK COMPUTER.INC . PC-9 549 PAO-KU INTERNATIONAL CO . S0-7 
792 VISIONETICS INT'L . E&W-92 486 REASON TECHNOLOGIES .. .. MW-9 BYTE BACK ISSUES ...... PC-15 550 PAO-KU INTERNATIONAL CO . S0-7 

487 RESOURCE CONCEPTS.INC . MW-16 517 CAMERA DISCOUNT CTR ... PC-18 551 RESOURCE CONCEPTS, INC .. S0-6 
488 RESOURCE CONCEPTS.INC . MW-16 518 CAMERA DISCOUNT CTR .. PC-1 8 552 RESOURCE CONCEPTS, INC . S0-6 

E&W DIRECT RESPONSE POSTCARDS 489 SHEBRO COMPUTERS, INC .. MW-10 519 HANZON DATA.INC PC-2 553 SHEBRO COMPUTERS, INC ... S0-4 
490 SH EBRO COMPUTERS, INC .. MW-10 520 HANZON DATA.INC PC-2 554 SHEBRO COMPUTERS.INC . S0-4 
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84 DISKCOTECH . . . 334 

85 DISKCOTECH . 334 

86 DISKETTE CONNECTION .... 325 


795 ELEX INT'L . . ........ E&W-73 

446 GREY MATTER . . . .. E&W-75 

496 HARMONY COMPUTERS ... NE-3 

497 HARMONY COMPUTERS NE-3 

136 IQ BUSINESS PRODUCTS, INC 342 

126 1.C. EXPRESS . . . ....... .. 337 

137 JADE COMPUTER . . . . 333 

139 JAMECO ELECTRONICS . 328,329 


Inquiry No. Page No. 

140 JB TECHNOLOGIES, INC ..... 327 

141 JB TECHNOLOGIES, INC . . 327 


6 JDR MICRODEVICES . . 347-349 

7 JDR MICRODEVICES .... 347-349 


524 JEMINI ELECTRONICS .. ... PC-3 

525 JEMINI ELECTRONICS . ... PC-3 

·500 LAPTOPS ETC . ... ... NE-2 

168 MARYMAC INDUSTRIES, INC . 334 

466 MAYFAIR MICROS . E&W-48 
480 MICRO IMAGE INT'L .. MW-2 

481 MICRO IMAGE INT'L .. MW-2 

502 MICRO IMAGE INT'L . NE-4 

503 MICRO IMAGE INT'L .. . .... NE-4 

527 MICRO IMAGE INT'L .. PC-4 

528 MICRO IMAGE INT'L . PC-4 

183 MICRO MACRO MUNDO, INC . 327 

184 MICRO MACRO MUNDO, INC . 327 


MICROCOMPUTING MKTG.CNCL .. 363 

MICROCOMPUTER MKTG.CNCL . MW-6 

MICROCOMPUTING MKTG.CNCL E&W-83 

188 MICROPROCESSORS UN LTD . 346 

MICROWAY . . ..... 29 


192 MICROWAY . . . ....... .... 166 

529 	 MICRO-MAIL . PC-11 

530 MICRO·MAIL .. . ...... PC-11 

200 NATIONAL COMPUTER RIBBONS .. 148 

171 	 NEVADA COMPUTER CORP .. 338 

313 	 PC BRAND, INC ..... 157,160C 

PC CONNECTION .... ... . . 90,95 
507 	 POINTECH . NE-15 

774 	 PROGRAMMERS ODYSSEY E&W-47 
223 	 PROGRAMMERS PARADISE 53,55 
235 Q-TEK . . 340 

487 RESOURCE CONCEPTS, INC MW-16 

488 RESOURCE CONCEPTS, INC MW-16 

510 	 RESOURCE CONCEPTS, INC NE-5 

511 	 RESOURCE CONCEPTS, INC NE-5 

535 RESOURCE CONCEPTS, INC . PC-14 

536 RESOURCE CONCEPTS, INC . PC-14 

551 	 RESOURCE CONCEPTS, INC S0-6 
552 	 RESOURCE CONCEPTS, INC S0-6 
243 	 R&R ELECTRONICS . 336 

254 	 SCOTTSDALE SYSTEMS ..... 330 

259 SN'W COMP. & ELECT ....... 234 


SOFTLINE INT'L .. .... . . E&W-35 
225 	 TELEPHONE PRODUCTS CTR 330 

297 	 UNICORN ELECTRONICS .... 340 

298 	 UNITEX, INC .... . . .. .. ..... 345 

514 	 USA ELECTRONICS . NE-14 

515 	 USA ELECTRONICS ... . NE-14 

789 	 USA SOFTWARE ... . . E&W-29 

835 MISCELLANEOUS 
429 COSI SYSTEMS . .... .. . E&W-64 

459 IXI LTD . E&W-64 

244 SAFEWARE . 332 


836 ON-LINE 
SERVICES 

BIX ................ 282 

450 SIX . . 304,305 

411 BIX . E&W-82 


837 OPERATING 
SYSTEMS 

91 DSC COMMUNICATIONS ..... 161 

IBM-OS/2. . .. 12,13 

127 IGC 	 . 163 

145 KADAK PRODUCTS . . . 292 

233 QUANTUM SOFTWARE SYS .. 49 

249 SANTA CRUZ OPERATION .... 59 


SOFTWARE LINK . . 212 

260 SOFTWARE LINK ...... ..... 213 

261 SOFTWARE LINK ... 213 

268 ST SYSTEMS . . . ... 334 

300 VENTURCOM . . . 80 

301 	 VENTURCOM . . . 80 


' Correspond directly with company. 
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REQUEST FREE INFORMATION BY FAX 

Attention BYTE Readers!! Now you can fax your requests for free product and advertiser information 
featured in this issue. 
Just fax this page to 1-413-637-4343. You'll save time because your request for information will be pro­
cessed as soon as your fax is received. 

Remove this page or 
below which correspond 

Check off the answers to Print your name , ad­Circle the numbers 
copy this page clearly 

to the numbers assigned 
questions "/'\' through "C". dress, and fax number 

and fax it to the number 
to advertisers and pro­

clearly on the form . 
above. 

ducts that interest you. 


Fill out this coupon carefully. PLEASE PRINT. 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 
81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 

101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 
121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 
141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 
161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 
181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 
221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 

Name 

Title 

Company 

Address 

City 

State/Province 	 Zip 
241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 
261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 
281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300 
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441 442 443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 460 
461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480 

481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500 
501 502 503 504 505 506 507 508 509 510 511 512 513 514 515 516 517 518 519 520 
521 522 523 524 525 526 527 528 529 530 531 532 533 534 535 536 537 538 539 540 
541 542 543 544 545 546 547 548 549 550 551 552 553 554 555 556 557 558 559 560 
561 562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 579 580 
581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 596 597 598 599 600 
601 602 603 604 605 606 607 608 609 610 611 612 613 614 615 616 617 618 619 620 
621 622 623 624 625 626 627 628 629 630 631 632 633 634 635 636 637 638 639 640 
641 642 643 644 645 646 647 648 649 650 651 652 653 654 655 656 657 658 659 660 
661 662 663 664 665 666 667 668 669 670 671 672 673 674 675 676 677 678 679 680 
681 682 683 684 685 686 687 688 689 690 691 692 693 694 695 696 697 698 699 700 
701 702 703 704 705 706 707 708 709 710 711 712 713 714 715 716 717 718 719 720 

721 722 723 724 725 726 727 728 729 730 731 732 733 734 735 736 737 738 739 740 
741 742 743 744 745 746 747 748 749 750 751 752 753 754 755 756 757 758 759 760 
761 762 763 764 765 766 767 768 769 770 771 772 773 774 775 776 m 778 779 780 
781 782 783 784 785 786 787 788 789 790 791 792 793 794 795 796 797 798 799 800 
801 802 803 804 805 806 807 808 809 810 811 812 813 814 815 816 817 818 819 820 
821 822 823 824 825 826 827 828 829 830 831 832 833 834 835 836 837 838 839 840 
841 842 843 844 845 846 847 848 849 850 851 852 853 854 855 856 857 858 859 860 
861 862 863 864 865 866 867 868 869 870 871 872 873 874 875 876 877 878 879 880 
881 882 883 884 885 886 887 888 889 890 891 892 893 894 895 896 897 898 899 900 
901 902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 918 919 920 
921 922 923 924 925 926 927 928 929 930 931 932 933 934 935 936 937 938 939 940 
941 942 943 944 945 946 947 948 949 950 951 952 953 954 955 956 957 958 959 960 

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 

1001100210031004 1005100610071008 10091010 10111012 10131014101510161017101810191020 
1~1m1m1~1m1~1~1~1m1~1~1~1~1~1~1•1m11~1~1~ 

1001~1~1~1~1~1001~1001~1~1~1~1~1~151~1~1~1~ 

1~1•1~1~1~1~1~1~1~1~1m1m1m1m1~1m1m1m1m1~ 

10811082 1083 1084 1085 1086 1087 1088 1089 1090 10911092 1093 1094 1095 1096 1097 1098 1099 1100 
1101 1102 1103 1104 1105 1106 1107 1108 1109 1110 1111 1112 1113 1114 1115 1116 1117 1118 1119 1120 
1121 1122 1123 1124 1125 1126 1127 1128 1129 1130 1131 1132 1133 1134 1135 1136 1137 1138 1139 1140 
11 41 1142 1143 1144 1145 1146 1147 1148 1149 1150 1151 1152 1153 1154 1155 1156 1157 1158 1159 1160 
1161 1162 1163 1164 1165 1166 1167 1168 1169 1170 1171 1172 1173 1174 1175 1176 1177 1178 1179 1180 
1181 1182 1183 1184 1185 1186 1187 1188 1189 1190 1191 1192 1193 1194 1195 1196 1197 1198 1199 1200 
1201120212031204120512061207120812091210 12111212 121312141215 1216 1217121812191220 
1~1m1m1m1m1m1m1m1m1m 

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

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

B. What is your primary job function/principal area of 
responsibility? (Check one.) 
4 D Administration 
5 D Accounting/Finance 
6 D MIS/DP/Information Center 
7 D Product Design and Development 
8 D Research and Development 
9 D Manufacturing 

10 D Sales/Marketing 
11 D Purchasing 
12 D Personnel 
t 3 D Education/Training 
14 D Other: ---------------- ­

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

Computer-Related Businesses: 
ts D Manufacturer (Hardware, Software) 
16 D Computer Retail Stores 
17 D Consultants 
18 D Service Bureau/Planning 
t9 D Distributor/Wholesaler 
20 D Systems House/Integrator/VAR 
2 1 D Other: ________________ 

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

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

and bill me. Offer valid in U.S. and possessions only. 
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INFORMATION 
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 to Circle numbers on reply card which 
and mail. 


items of interest to you. 

questions "A" through "C". 
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INFORMATION 
Want More Information About the Products and Advertisers Featured in this Issue? 

Print your name and address Check all the appropriate answers toCircle numbers on reply card which 
and mail.questions 'W.' through "C".correspond to numbers assigned to 

items of interest to you. 

-----------------------------------------------------------· 

NO POSTAGE 
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IF MAILED 


IN THE 

UNITED STATES 
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FIRST CLASS MAIL PERMIT NO. 176 PITTSFIELD, MA 

POSTAGE WILL BE PAI D BY ADDRESSEE 

Fill out this coupon carefully. PLEASE PRINT. 1 4 5 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

Name 

~~~~~~~~~~~~~ <~~-l ~~~~~~ 
Title Phone 

Company 

Address 

City 

A. What Is your level of 
management responsibility? 

I 0 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 D Adm inistration 

5 D Accou nting/Finance 

6 D MIS/DP/lnformation Cenlcr 

7 0 Product Design and 


Development 

8 0 Research and Development 

9 0 Manufacturing 


10 0 Sales/Marketing 
11 D Purchasing 
12 D Personnel 
13 0 Educati on/Train ing 
14 D Other: ------- ­
C. Please indicate your organiza ­
tion's primary business activity: 

State Zip 

16 0 Computer Retai l Stores 
17 D Consul ta nts 
18 0 Service Bureau/ Planning 
19 D Distributor/Wholesa ler 
20 D Systems House/ 

Integrator/VAR 
21 D Other: -------­

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

Real Estate 
24 0 Retail/Wholesale 
25 D Educat ion 
26 D Government 
27 0 Military 
28 0 Professions (law, 

Medicine, Engineering, 
Architectu re) 

29 D Consu lting 
30 D Other Business Services 
31 0 Transportat ion, 

Communications. Utilities 
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D Please send me one year of BYTE Magazine for $24.95 and bill me. Offer valid in U.S. and possessions only. 



CHAOS MANOR 

MAIL 


Jerry Pournelle answers questions about his column 
and related computer topics 

Furl/Fort, Continued 
Dear Jerry , 

Although most of your readers prob­
ably are not using the speed of light in 
furlongs per fortnight (furl/fort) in their 
day-to-day calculations, I believe that it 
is important to comment on William 
Matheson's letter (July 1989) concerning 
the appropriate number of significant 
digits . 

CODATA (the Committee on Data for 
Science and Technology of the Interna­
tional Council of Scientific Unions) has 
defined the speed of light , c , as exactly 
299,792 ,458 meters per second. Thus, 
the precision of c is not limited by the 
number of digits specified in the defini­
tion, and the value can be stated properly 
to any number of digits . Given that the 
conversion factors 2.54 centimeters/inch 
(SI units), 12 inches/foot, 660 feet/fur­
long , 86,400 seconds/mean solar day , 
and 14 mean solar days/fortnight are also 
exact by definition , the speed of light in 
furl/fort is also an exact number , ex­
pressible to any number of digits desired , 
using appropriate round-off rules . To 74 
digits , c = l.8 ,026, 174,997 ,852 ,541 ,­
l59 ,627 ' 773 ,801 ,002 , 147 ,458 ,840 ,­
372 ,226, 198 ,997 ,852 ,54 1, 156 ,220 ,­
970,935 ,808 x 10 12 furl/fort. Although 
the uncerta inty has been arbitrarily 
eliminated for the speed of light , it still 
exists in the measurement of time (the 

second) and in the dependent measure­
ment of length (the meter). 

I should point out that relying on sig­
nificant digits to determine the range of 
uncertainty of any number is potentially 
deceptive. Even if any of the numbers 
above were defined as significant num­
bers , the result of any computation with a 
significant number is not a significant 
number. As D. B. De Lury pointed out 
in a thoroughly enjoyable paper ("Com­
putat ions with Approximate Numbers ," 
Physics Today , August 1989) , " People 
who take their computations seriously do 
not use significant numbers , nor do they 
necessarily state the results as significant 
numbers." 

Richard Strickert 
Austin , TX 

I doubt that this particular discussion 
will ever end. It 's great fun, though. 

-Jerry 

Wanted: DOS Utility 
Dear Jerry, 

I would appreciate your advice on a 
DOS utility that I need and cannot find. I 
need a .BAT file for DOS 3.3 that will let 
me install a RAM drive in extended 
memory after booting up. 

Here's the story . Using a 20-MHz 
80386/80387 machine with 4 megabytes 
of RAM and running DOS 3.3, I review 

engineering and scientific software. I 
look at four flavors of DOS software: 
those that ignore extended memory (e.g. , 
StatGraphics) , the most common type ; 
those needing one or two RAM drives 
(e.g., the Microsoft C and FORTRAN 
compilers); those written with the Phar 
Lap tools and that make direct use of ex­
tended memory as main memory (e.g., 
Mathematica and APL*Plus II/386); 
and, finally , those that require expanded 
memory (e .g., Excel and MathCAD) . 

I would like to be able to boot the ma­
chine from the C drive with neither EMS 
nor RAM drives installed and then use 
.BAT files to set up what I need. There 
could be three options: Do nothing , set 
up one or two RAM drives, or set up ex­
panded memory. 

At present , I have to set up these vari­
ous environments with separate boot 
floppy disks . That practice deprives me 
of the use of drive A throughout the ses­
sion. The installation of the EMS envi­
ronment, when required , is no problem 
using Quarterdeck 's QEMM 386. But I 
can't find a way to launch the RAM 
drives after boot-up; they want to be 
planted at the boot. Very inconvenient. 

Can you give me a reference to a DOS 
utility that could knock this problem? 

Norm C. Peterson 
Santa Monica , CA 

cominued 

Imagine the benefits of having your software commands color-coded and imprinted 
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CHAOS MANOR MAIL 

I'm not aware ofsuch a program, but if it 
exists, one ofmy readers will know. Inci­
dentally, the fastest way to find out things 
like that is to ask on BIX. You'll often get 
an answer in hours. -Jerry 

Sherlock Holmes on Disk 
Dear Jerry, 

Your column about CD-ROMs (Sep­
tember 1989) mentioned the availability 
of the complete text of the 60 Sherlock 
Holmes stories, both on floppy disks and 
on CD-ROM. Although you gave your 
readers a source for the CD-ROM ver­
sion, I thought that some of them might 
be interested in knowing where they can 

purchase the floppy disk-based set as 
well. 

The MS-DOS version (15 5 1A-inch or 
eight 3 1/2-inch disks) , called An Elec­
tronic Holmes Companion, is available 
for $59.95 plus $3 shipping from Psy­
Logic Systems (P.O. Box 315, Tolland, 
CT 06084). A six-disk version for the 
Macintosh , The Macintosh Holmes 
Companion, is available for the same 
price from Baker Street Software (P.O. 
Box 2712, Santa Clara, CA 95055). 

The text, which was scanned through a 
Palantir (now Calera Systems) Com­
pound Document Processor optical­
character-recognition scanner, is identi­

cal for all three products. However, the 
supporting software does differ from 
version to version. 

Robert J. Stek 
Tolland, CT 

Thanks, and apologies; I thought I had 
mentioned it in the column. -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." 

And think about OST, the European leader in the fi e ld of private X.25 networks! 
Our PC XNET card, an option/ adapter card for personal computers, provides two 

channels, each supporting 128 virtual circuits and speeds to 64 kbps. The PC XNET card 
provides a level of performance never before reached in a personal computer. 

Easy acces via MS DOS, XENIX and NETBIOS makes the PC XNET card the perfect tool for 
emulating terminals and file servers or providing a gateway to Local Area Networks. Fully 

compatible with many protocols such as X.25, X.32 and X.21, the PC XNET card enables 
computers to be connected to any type of network. 
Furthermore, applications programs you develop on the PC XNET card can be transferred to the PC SNET 
card, OST's ISDN interface card. 
So, if you are thinking of X.25 capability fo r your computer think about OST. 

OST, SA OST, Inc 
Rue du Bas-Village. Z. l. Sud-Est 14225 - F Sullyfield Circle 

35515 Cesson-Sevigne Ceclex Chantilly, VA 22021 
Tel. : (33) 99.32.50.50 Tel. : ( 1) 703 817 0400 

Fax : (33) 99.41.71.75. Telex : 730 839 Fax : ( 1) 703 817 0402 

Networking Intelligence 
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No matter how well acquainted you are 
with making important personal 
computing decisions-decisions that may 
involve hundreds of thousands of 
dollars-the value of those decisions is 
only as good as the value of your 
information. Without quality 
information-it's hard to make quality 
decisions. 

BYTEweek, McGraw-Hill's n ew weekly 
n ewsletter for professionals in the 
personal computer industry, is devoted to 
giving you that quality information 
through its timely and compact one-stop 
n ews format. 

This n ew publication provides you with 
short, easy-to-read selections of the most 
important n ews and technological 
developments of the past week. And 
BYTEweek interprets this n ews with in­
depth commentary and analysis. 

Subscribe to BY'l'Eweek for quality 
information. Remember, quality 
in .. . quality out. 

Subscribe now and take advantage 
of the special one-year charter 
subsc1iption rate of $395 ($495 
outside the U.S. and Canada). This 
special price represents a savings of 
$100 off the regular rate. Your 
subscription includes 50 issues plus a 
free three-month subsc1iption to 
BIX-a $49 value. Through BIX you 
can directly access the Microbytes 
Daily news service and communicate 
with other BIX users. 

Don't miss this opportunity! In the 
U.S., call BYTEweek's toll-free number: 
1-800-258-5485, in N.H. and outside 
the U.S. , call: 1-603-924-9281. 

BYTEweek offe rs a m oney-back g uarnn tee if you"re 
not completely satisfied. 

News and Analysis for Professionals in th e Personal 
Compu ting In dust1y 
One Phoenix Mill Lane. Pete rborough. NH 03458 



PRINT QUEUE 

Hugh Kenner 

Our Man in Berkeley 
Against a background ofbureaucratic apathy, a heroic hacker 

tracks down an international computer spy 

F inally , a computer book guaranteed to keep you up late 
turning pages. No, not the 68030 Assembly Language Ref­

erence today's mail brought me. What has left me agog is Clif­
ford Stoll's The Cuckoo's Egg: Tracking a Spy Through the 
Maze of Computer Espionage (1989, Doubleday, New York, 
$19.95) . 

The Cuckoo 's Egg is Stoll' s account of the year he spent 
tracking a computer spy, against such obstacles as these: no 
funding to speak of; cold shoulders at the CIA, the FBI, the 
military-just about every outfit that should have been inter­
ested; a boss who kept blowing his stack about wasted time; a 
girlfriend, Martha, who'd pout as often as Stoll 's beeper inter­
fered with romance ("He's logging on again!"); a background 
in astronomy, not in computing, and certainly not in counter­
espionage; a jeans-and-sneakers mind-set that kept him asking 
what he was doing anyway, playing the game of the buttoned­
down establishment. 

In fairness to the buttoned­
down, I ought to report that 
Stoll in person-anyway, on 
TV, where Connie Chung 
chatted with him last Decem­
ber-can seem hard to take 
seriously. Central Casting's 
classic nerd, fidgeting, grin­
ning, grimacing, in utter in­
difference to appalling clut­
ter : Even cool Connie could 
barely conceal her amuse­
ment. Had she wandered into 
an outtake from Animal 
House? But when printed 
pages screen such manner­
isms, we gain access to an ex­
ceptional mind. One thing is 
sure: Clifford Stoll is a born 
writer. 

Not a paragraph is wasted. 
What seems at first like self­
indulgent reverie-the inter­
luding with Martha-comes 
cycling up through the narra­
tive when, as late as page 208, 
it's Martha, while sharing a 
shower, who dreams up , Op­
eration Showerhead, the cru­
cial break in the case. (A 
smart woman indeed. She's 
now Mrs. Stoll. And our clas­
sic hippie had thought he'd 

never do so bourgeois a thing as marry!) 
Oh-speaking of domesticity, ignore the cookie recipe on 

page 126. It's grotesquely unhealthy. Apart from that, savor 
every page. 

In the best Len Deighton tradition, it all starts in August 
1986 with a shortfall of75 cents in a month's total of $2387. At 
the Lawrence Berkeley Lab, a few seconds' machine time had 
gone unpaid for. It seemed worth tracking down only because it 
might point to a bug in the accounting software. What it point­
ed to was a new user who'd not been properly installed. But no 
one at Berkeley had installed him. And his brief sojourn had 
coincided with an attempt, from Berkeley , to break into a sys­
tem in Maryland. 

That 75 cents thereafter haunts the narrative. A main reason 
the FBI would refuse to get interested was disdain for damages 
lower than half a million. Six bits? A federal case? You can 

hear the snickers. Even when 
it could be demonstrated that 
Mr. Baddie was rifling the 
files of military computers, 
the FBI had its mind fixed on 
75 cents. 

The cuckoo lays its eggs for 
other birds to hatch, and the 
cuckoo's egg of Stoll' s title is 
laid by the intruder, in distant 
systems, to earn himself su­
peruser privileges . A Unix 
superuser can go anywhere, 
poke into anything. To lay the 
egg, he needs to at least log 
on, and our man achieved that 
far too often for comfort. A 
profile slowly emerges. He is 
patient, thorough, textbook­
Germanic. (Likely, too, a 
chain-smoker; passwords he 
favors include Benson and 
Hedges.) He's not fluent in 
the Berkeley dialect of Unix. 
But he's aware that systems 
get shipped with factory ac­
count names and passwords 
the buyers are admonished to 
alter but often don't. "Field" 
and "Service" are two com­
mon ones on a VAX. 

And, once logged on, sup­
pose he finds a long list of 

continued 
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Interested in a product for creating Windows 
applications ve quiclJy'? 

Need high-le e) access to : 

What if I said that this screen including calling m.y 
video image was created by c , a non-programmer 
using just lwcnly instnictions? te ru ' 

Introducing the door into Windows! 

Easy access to Windows 
KnowledgePro (Windows) contains high-level commands 
for manipulating screen objects, lists, text, fonts , rules , 
external files and bitmap images. DLL and DDE 
support lets you integrate your own C routines with 
KnowledgePro and link your application directly to Excel 
and other Windows programs. 

At a price you can afford 
KnowledgePro (Windows) costs $695 with no runtime 
fees for applications. KnowledgePro for DOS costs $495. 
The systems run on IBM PC, XT, AT and PS /2 
compatible machines with 640k of memory and a hard 

Call 518-766-3000 (FAX 518-766-3003) for 
more information or write to: Knowledge Garden Inc. , 
473A Malden Bridge Rd., Nassau , NY 12123 USA. 
Amex, Visa or MIC accepted. 
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intelligent 
tool from 

...... 
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GARDEN Inc. 


disk. KnowledgePro (Windows) requires Microsoft 
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PRINT QUEUE 

encrypted passwords? Encrypted by a trapdoor algorithm that 
isp't reversible? No problem. He downloads the list and then 
has a program use the (public) algorithm to encrypt every word 
in the dictionary till it finds a match. Careless folk use dictio­
nary words, instead of words like fumblefoot, for passwords. 
Systems we taxpayers underwrite seem to abound in fumble­
footed carelessfolk. 

Thus , there was the time he got onto Air Force Systems 
Command, Space Division. (A third try got him on, with user 
name "Field," password "Service." Good old VAX.) He saw a 
warning that his password had expired, complete with instruc­
tions for updating it. Euphoria made him disregard that instruc­
tion ; "Service"-a lucky guess-was letting him read , write, 
even erase, absolutely anything . Euphoric , he stayed on, down-

The system 
in Hannover isn 't 


computerized. To trace 

a call there, a man 


on the premises 

must search through 


miles ofwire. 

He'll need an hour. 


loading files, for 2 hours. But later ("Password Expired") he 
couldn't get back on. 

Yet, once again , no problem . A few days afterward, they'd 
reenabled " Field" with the same old password. "The service 
technician," Stoll writes, "may have noticed that the account 
had expired, and asked the system manager to reset the pass­
word." As the system manager did. Without a moment's 
thought. (Why think up a new password?) So here's our man, 
back again, again using "Service," which works as it did be­
fore; for that matter , as when that VAX left the factory. 

And no one seems to be following all this save Cliff Stoll. At 
Berkeley, where he's meant to be doing astronomy, he keeps, 
on old printers that can jam, a tireless log-piles.of printout-of 
every time our man uses the Berkeley system to effect entry to 
the U.S . One day, a jammed printer loses maybe 20 minutes of 
illicit activity. My one question, since Stoll does mention 
floppy disks, which of course have limited capacity, is whether 
or why Lawrence-at-Berkeley didn't boast such a thing as a 
good-size hard disk drive . 

Anyway, Stoll' s beeper sounds for each unauthorized entry. 
(Martha moans as he dashes off on his bike.) The CIA won't 
give Stoll the time of day. The FBI's attitude we've noted . For­
get NSA, OSI, DOE, even FCI. ("Federal Cat Inspector?" 
Stoll did wonder. It turned out to mean "Foreign Counter-Intel­
ligence. ") For months, his sole link to sanity was a man named 
Steve. 

Steve White, an Englishman based in Vienna, Virginia, 
works for Tymnet, seeing that its links stay flawless. "To him, 
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the network is a gossamer web of connections: invisible threads 
that appear and disappear every few seconds. Each of his three 
thousand nodes have to be able to instantly talk to each other." 
Ifyou saw two kludges in that last sentence, you see why I wish 
Doubleday did better copy editing. And if your eyes lit up at the 
mention of Tymnet, chances are you subscribe to BIX or some 
other service that uses Tymnet's skill at linking anything in­
stantly to anything via threads of addresses. 

By now we've worked out that our man is in Germany. His 
link to the U.S. is the Tymnet International Gateway. His link 
to Stoll's computer is domestic Tymnet. His link to some 400 
Milnet (military) computers is normally via Stoll. He doesn't 
know Stoll is listening. Nor does he know about Steve White . 

A beep tells Stoll our man is logging on. Stoll's instant reflex 
is a call to Steve. And, so ·expert is Steve, he's soon tracing 
those calls in under a minute, all the way back to (usually) Han­
nover, West Germany. German telecommunications are state­
run . Soon Steve has established contact with a Bundespost 
sleuth named Wolfgang Hoffman. For Hoffman-at last for 
someone!-the game was afoot. But he needed an order from 
the FBI. The FBI ... well, there are space limits on this review . 

Briefly : You can trace a call quickly in a computerized tele­
phone system. But the system in Hannover isn't computerized. 
To trace a call there, a man on the premises must search 
through miles of wire . He 'll need an hour. Also, since our felon 
makes his calls at night-low transatlantic rates-Hoffman's 
man will need to be in the building after closing time. Over­
time, you see . That will all take some bureaucratic nudging . 

Well, the FBI wasn't interested (75 cents!), nor was the CIA, 
nor any of the rest. That was where Operation Showerhead 
came in. The first thing was to keep our man on for an hour-a 
man who 'd been logging on and off in minutes. But-forget all 
those agencies-we don't need anyone' s permission to put stuff 
into our own computer . So why not stuff it full of military se­
crets (pseudo)? And trust our man to bite? 

As they did. They stuffed Stoll ' s machine full of SDINET, 
which looked like a top-secret Berkeley contract and was actu­
ally genuine military gobbledygook spiced with just enough 
pseudodata to look sexy. They even invented a typist named 
Barbara Sherwin, charmingly inept as she fumbled with her 
new word processor to upload new stuff every few days but oc­
casionally taking a day off when Stoll couldn ' t stand any more. 
She even left a form letter about how you could get more infor­
mation by sending your name and address to the project office . 

Our man bit. His name turned out to be Markus Hess. The 
chap who looked over his shoulder and fed findings to the KGB 
was supporting a cocaine habit. No, nothing political. Just cash 
for cocaine. What the KGB 's been making of SDINET is an­
other question. This book will be prompting a ferocious assault 
on (doubtless computerized) files. 

Hess is out on bail, still smoking Benson & Hedges, still 
awaiting trial. The charred bones ofhis sponsor were found last 
May 23, next to a melted can of gasoline . No suicide note, al­
though the suspicious may discern KGB fingerprints. 

The Stolls are in Cambridge, Massachusetts, now . That's a 
long way from Berkeley. He lectures on computer security 
(who better qualified?) and writes astrophysics software. They 
live with "two cats which he pretends to dislike." • 

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 BIX as "hkenner." 

Your questions and comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane, Peterborough , NH 03458. 
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In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 
• 	 How long has the company 

been in business? 

• 	 Does the company offer 

technical assistance? 


• 	 Is there a service facility? 

• 	 A re manufacturer's warran­
ties handled through the 
company? 

• 	 Does the seller have formal 
return and refund policies? 

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

• 	 Are credit card charges held 
until time of shipment? 

• 	 What are shipping costs for 
items ordered? 

(c) Direct Marketing Associ<ition , Inc. 1988 

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. 
NY10017. 

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. 



STOP BIT • Jonathan Grudin 

AFOOLISH 
CONSISTENCY 

Let's make users' 
work easier, not just 
more consistent 

I 
n the beginning, a few lone voices 
called out for "consistent user in­
terfaces ." Today, that cry has be­
come a deafening chorus, one of 

few points of agreement among user in­
terface designers. 

Encouraged by the success of the Mac­
intosh interface, other companies are 
adopting a consistent look and feel; ob­
serve IBM's major investment in Micro­
soft Windows, Presentation Manager, 
and Common User Access. Guidelines 
for user interface designers stress consis­
tency above other considerations. Then 
there are programs that analyze user in­
terfaces for consistency or even generate 
consistent interfaces, and "user interface 
management systems" designed to facili­
tate consistency by isolating the user in­
terface code. 

Have we gone too far? I think so. 
Granted, it's annoying if a new keyboard 
has the Escape key in an unfamiliar loca­
tion . And although we may not care 
whether we perform a certain function 
by single-clicking or double-clicking, 
we'd like every application to do it the 
same way. But "consistency" is an unre­
liable guide. Some consistent designs are 
bad, and others are adequate but less 
than ideal . The greatest danger is that ad­
vocating user interface consistency can 
distract designers from the best approach 

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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to design: learning as much as possible 
about the application's eventual users. 

One problem with the notion of consis­
tency is that the designer must determine 
what aspect should be consistent-often a 
very difficult choice. (An extreme exam­
ple: spelling every word backward would 
be consistent, but a foolish consistency.) 
In many cases, the issue is subtle: If 
you're abbreviating a set of command 
names, should you use truncation (e.g., 
"de" for "delete"), vowel deletion 
("dlt"), or a single-letter strategy ("d")? 
It depends on how the abbreviations will 
be used. If the user is to type the com­
mands from memory, truncation is bet­
ter. If he or she will read the abbrevia­
tion-on a key cap, for example-vowel 
deletion is better and a longer abbrevia­
tion is OK. If the user will type the abbre­
viation many times, or be presented with 
a menu, a single-letter strategy that mini­
mizes keystrokes might be best. 

Working in product development, I've 
found that my fellow software engineers 
often use the consistency argument to 
justify bad designs. In particular, they 
may want the interface to be consistent 
with the underlying software architec­
ture and terminology-thus , for exam­
ple, designing error messages that con­
tain terminology or code numbers that 
are meaningful to programmers but con­
fusing to users. 

Sometimes, no consistency (as we usu­
ally think of it) helps with design . Con­
sider the typewriter keyboard. The first 
keyboard, over a century ago, was laid 
out alphabetically. Many calculators also 
used alphabetic keyboards . After all, 
that's consistent with how we learn and 
often see the letters of the alphabet. But 
the most efficient keyboard designs are 
based on careful studies of the hands and 
fingers, of how our motor control system 
works in typing, and on characteristics of 
our language. 

Another example: When a pop-up 
menu appears, should the default menu 
item be the choice that will be easiest for 

the user? The first system I used consis­
tently defaulted to the first item in the 
menu. After that, I used a system that 
consistently defaulted to the item that I 
had last chosen-this was often what I 
wanted, and I liked it. 

But now I use an even better system, 
one that uses no consistent default algo­
rithm. In many cases , it defaults to my 
most recent choice . Sometimes, though, 
it alternates: If I choose Copy, the next 
time I bring up that menu, it defaults to 
Paste-which is usually what I want to 
do. At other times, the system may sus­
pect what I want to do but refuses to de­
fault to it. For example, when I select a 
dangerous operation , a menu appears 
with Confirm or Cancel as choices. Even 
though I almost always choose Confirm, 
it always defaults to Cancel. 

What about the clear benefits that 
Apple has reaped from its consistent in­
terface? Here, too, consistency might 
prove to be a hindrance in the long run. 
Certain features of the Macintosh were 
optimized for the original small, single­
task display. 

Take the menu bar at the top of the 
Mac display. With larger displays and 
multiple windows, moving to the menu 
bar takes longer . Users might also be 
confused as to which application controls 
the menu bar. Other menu designs may 
prove to be better for large displays. In 
fact, HyperCard's "tear-off' menus are 
a crack in the wall of Macintosh pull­
down menu consistency. 

This is not to pick on the trailblazing 
Macintosh interface, just a reminder that 
designers can never rest on past achieve­
ments. Consistency makes sense only if 
it makes users' work easier .. • 

Jonathan Grudin has developed and pub­
lished articles on user interfaces for sev­
eral years. Currently on leave from the 
Microelectronics and Computer Technol­
ogy Corp., he is teaching at Aarhus Uni­
versity in Denmark. He can be reached 
on BIX c/o "editors. " 
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If you haven't seen LabVIEW®2, 
ask someone who has... 

"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.fi"ee labVIEW 2 ~f~~!~!~!!:upgrade program is our way of thanking the thousands of 

Austin, TX 78730-5039 
pioneering users who helped make this revolution possible." (5 12) 794-0 I 00 

LabVIEW 2 front panel user interface 

"Perhaps the new version ofNational Instruments' 
labVIEW wi// emerge as a de .facto standard." 

- John M. Fluke, Jr., Chairman, 

John Fluke Manufacturing Co., Inc. 

"labVIEW 2 is the leader of data acquisition 
software, probably the most powe1ful product for 
data acquisition , analysis, and control on any 
microcomputer." 

- John Rizzo, Technical Editor, 


MacUser Magazine 


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

- Steve Conquergood, Chief Design Engineer, 
CXT Limited 

"labVIEW has been the most valuable computer­
based tool I have encountered in the past J0 years . 
I estimate the labVJEW programming effort at tvvo 
man-months, as opposed to the two man-years 
requested for our advanced workstation." 

- Gary W. Johnson, Electronics Engineer, 
Lawrence Live rmore National Laboratory 

LabVIEW 2 bl ock diagram program 

"Compared to the already exce//ent release 1.2, 
labVIEW 2 is improved in virtua//y every way. 
Compared to 'traditional' software, it's almost 
shocking. Worth the wait? You could say I've been 
waiting nearly a decade , since personal computers 
first came out.for something to bring it al/ 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 hm•e 
developed a sophisticated process control system f or 
our disti//ation laboratories that is comprehensive yet 
can be easily co11fi'gured." 

Glenn Graham, Research and Development 
Eng ineer, Union Carbide Corporation 

(800) 433-3488 (U .S. and Canada) 
Fax (5 12) 794-84 11 

- James Truchard, Ph .D., President. 
National Instruments 

Nihon National Instruments K.K. (Japan) (3) 788-192 1 • National Instruments of France ( I) 4865 3370 

National Inst ruments 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. 


lladle /haeK
COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 

386/TM licensed from lnrel Corp . 
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