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c File Edit Formula Format Data Opt 

l_No_r _rna_l __I[±] I+ + ~=~ ~ ~ OOZ 
Quick, pick afimctio11. 1hat ~how the Too/bar UXJrks: easy access to ei>eryday features. For instance, to get a quick column total, simply hit the Autosum"button, and there you go. 

nEVE N UE 3 

C..\Odo 18< .845 203.JXI m .66l 
M-=o 49,292 •9.785 50.283 
Urd:f'dStale1 1.232.300 l ,355.5XI 1.219.977 

ll o•lh Anumcn I 166.437 1,608.r.45 1.193.92] 

Fr4ne6 181.815 1il4.0S7 203.791 
G~~'l!i' 300,075 31&9.690 373.387 
Otntf El.lccit41't 61.&15 92,42) 184,046 
Unhd r.1ogdom 61 ,615 67.777 74,555 

Eumpa 616,150 723,977 83&.579 

Au1tidia 48,392 53.231 58.554 
J.io.. •39.931 879.862 1.759,n4 
Kore-41 4).993 65.990 S8.9ilS 
1..... 65,990 82,488 10).110 

Fm£ad 598,Jm 1.081.Sn 2.020,)73 

Create an instant report: hit the outlining anvw to collapse or expand your UXJrksheet, showo1g 

as much or as little detail as you need to. 1hen create a cha1t in one step, d<;play 


i right on the worksheet, and voila-w/ia/you see on-screen is what you get at the printer 


+ 

just a point and a c/d do the 
trick :charting J onna/ changes, 

macros, you name it. 
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APPLYING THE INTERNET 


mediation of the activities," explains Clancy Wolf (clancy 
j_wolf@um.cc.umich.edu), associate director at JCS. "Students 
must have an interactive connection to our system. Confer pe1mits 
public group discussions as well as messaging and also contains 
previous messages, information bases created by the JCS staff, and 
other material." 

Many schools are connecting to the ICS projects using dial-up 
services, SprintNet, and other commercial mechanisms. How­
ever, observes Wolf, "More school districts and states are getting 
connected to the Internet, and that's how they're connecting to our 
system and Confer." (For access, see reference 5.) 

Getting Back to Business 
Internet usage was once restricted to research, education, and 
government-agency activity only-no for-profit or commercial 
traffic needed apply. But as Public Data lntemets offer com­
mercial, unrestricted connectivity, their users are not bound by 
these limits for traffic only within and among the appropriate 

I nternet technology seems 
to have finally made the transition 

from obscurity to popularity. 

portions of the Internet. (For example, no commercial traffic is al­
lowed over the NSFnet backbone. The Commercial Internet Ex­
change established by the PD!s enables PD!s to exchange traffic 
without sending it over the NSFnet.) Hundreds of companies 
are, in fact, turning to commercial PD!s like Advanced Network 
and. Services (Elmsford, NY), Performance Systems Interna­
tional (Reston, VA), and UUNET Communications Services 
(Falls Church, VA) to be part of the Internet. 

Software Tool & Die (ST&D), a Brookline·, Massachusetts­
based Unix consulting firm, links to the Internet through 
UUNET's AlterNet and also through NEARnet (the New England 
Academic Research Network) and uses the company's Internet 
connectivity for many software development and related activi­
ties. "We've done consulting contracts, including porting a ma­
jor software product, where we never met in person with the cus­
tomers," observes Barry Shein, president of ST&D. "All the 
work was done via Internet connections, telnetting from our Unix 
system to our customers' systems, conversing by E-mail, trans­
ferring files, and so forth." 

ST&D also runs The World (for access, see reference 6), the East 
Coast's answer to Portal and The Well, and one of the first of a 
new breed of public-access BBSes: a public-access Internet site. 
With a cluster of Sun Microsystems' workstations and servers run­
ning Sun OS Unix, The World is one of hundreds of public-access 
Unix systems scattered around the world. On public-access Unix 
systems, anyone with a personal computer and a modem can get 
an account by simply paying the fee. ST&D's The World is one 
of the larger public-access Internet hosts, with more than 500 
active accounts. 

What distinguishes The World (and several other public-ac­
cess Unix systems) is that they are Internet sites, providing not 
only Usenet, E-mail, and archive services, but also a suite of 
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real-time applications like file transfer, remote log-in, and con­
ferencing. 

The Internet Relay Chat (!RC), for example, is a real-time 
"chat" system that replicates everyone's input to the others whose 
computers are "tuned" to the same topical "channel." During the 
Persian Gulf war, I "listened" briefly as dozens of people from all 
over the world-from Germany to Finland, Israel, and Aus­
tralia-made comments and discussed events. There were oc­
casional pauses as certain people had to don gas masks. More 
recently, as Hurricane Bob swept the East Coast and my apartment 
was without power, I logged into The World with my battery-pow­
ered portable and chatted briefly on the "hurricane" channel. 

"The World itself is an Internet application," suggests Shein. 
"People telnet and log into us all the time to access our archives 
and use services like the !RC. Professional groups such as law 
firms are considering systems like ours as access methods to le­
gal libraries and databases." 

Outsourcing wide-area interoffice connectivity to the PDls 
saves money and bandwidth for many. But the added value of the 
Internet is the community that you can plug into. 

Only the Beginning 
Developers within the Internet community have put together 
products and toolkits for Internet and intemetworking applications. 
Many are available from Internet public-domain software archives; 
others are available from commercial vendors. 

But this is only the beginning. Internet technology seems to 
have finally made the transition from obscurity to popularity: 
More services, applications, and users motivates building more 
networks, bandwidth, and connectivity; greater availability of 
networks, bandwidth, and connectivity encourages more oppor­
tunities for new services, applications, and users. 

What began as a serendipitous experiment in a strange form 
of multiplexing is evolving into the computer-based telephone/post 
office/CB radio/water cooler of tomorrow. The next time you 
hear about the Internet, remember that you, too, could be using 
it-in your work, education, or community, or to explore your per­
sonal interests. • 

Daniel P. Dern is a freelance technology writer based in Wa­
tertown, Massachusetts. You can reach him on the Internet as 
"ddern@world.std.com" or on BIX clo "editors." 

REFERENCES 

I. For the Internet Resource Guide and a list of Internet service 
providers: NSF Network Service Center (NNSC), BBN Systems & 
Technologies (Cambridge, MA) or nnsc@nnsc.nsf.net. 
2. For archie: Telnet to nearest archie server; for example, 
archie.mcgill.ca ( 132.206.2.3) for McGill University; archie.funet.fi 
for Finland; or archie.au for Australia (log in as "archie," no pass­
word). For a list of valid commands: "help." 
3. For HYTEL IN': WUARCHIVE.WUSTL.EDU, WSMR-SIM­
TEL20.ARMY.MIL, or VAXB.ACS.UNT.EDU (via anonymous 
FfP). 
4. For RLIN: (800) 537-7546 or bl.ric@rlg.stanford .edu (a pay-for­
use service). 
5. For ICS: (313) 763-6716 or ics@um.cc.umich.edu. 
6. For The World: Software Tool & Die (Brookline, MA), (617) 
739-0202 or inf o@world.std.com. 

BIBLIOGRAPHY 

Quarterman, John S. The Matrix: Computer Networks & Co11fer­
e11ci11g Systems Worldwide . Bedford, MA: Digital Press, 1989. 

Stoll, Clifford. The Cuckoo's Egg. New York: Doubleday & Co, 
Inc., 1989. 

mailto:o@world.std.com
mailto:ics@um.cc.umich.edu
mailto:bl.ric@rlg.stanford.edu
http:VAXB.ACS.UNT.EDU
http:TEL20.ARMY.MIL
http:WUARCHIVE.WUSTL.EDU
http:archie.au
http:archie.funet.fi
http:archie.mcgill.ca
mailto:nnsc@nnsc.nsf.net
mailto:ddern@world.std.com
mailto:wolf@um.cc.umich.edu














































mailto:wind@warson.ibm.com








http:bytepb.byte.com










http:Sl.T.\.TX










http:02-74.90
http:language.To
































http:02-74.90




http:�jltt.11
http:trJ11.ul
http:H,:;ul.fr












http:COMMAND.COM
http:MAND.COM
http:COMMAND.COM














http:makethe$99.95


















http:5(tl4fll.AS






























http:1w11�S9J.J9
http:1D<1>>$5651/$60.28
http:faseJhirq5.25


http:SI0.3.77






































































http:0,4,S,NP,NP.VP
http:ADJ\D.X:ON.iD




























http:Pw.oGkf.Ss
















http:NETx.COM






http:I041.1.950.54.44
http:1771.00.10








http:A(,,,Ja'.WS








http:192.5.27.52
http:192.5.27.52


ftp.ncsa.uiuc.edu(l41.14














http:AUTOEXEC.BA


http:TurboPascal(4.01


C++/Views­
by CNS, Inc. 

C++!Views V2.0. the premier MS 
Windows 3.0 OOP environment for C+., 
provides a large class libra1y of over 95 
C++ classes (source included) and a 
complete set of development tools such 
as a fully functional C++ Class Hierachy 
Browser, a code generator for dialogs, 
and automatic source documentation 
tools. C++!Views is designed as an 
OOP cross-platform development toolkrt 
with versions for OS/ 2 PM, the Apple 
Macintosh and UNIX systems running X-
Windows/MOTIF. I 
LIST: $495 I >s P ri c c 
FastFaxls 943-()()4 

• 	DOS, Wmdows, OS{2 and UNIX tools - for every 
major language 

• 	FREE, comprehensive buyers guides 

• 	Instant, detailed product literature withFastFaxts! 


What is FastFaxts? 
=~-- Access literature on any of 

· our products via FAX 

machine. FREE! 


CaII 617-7 40-0025 from 
any fax phone! 

Follow the voice computer's 
instructions and enter your 
product's code number. Then 
await your instant print out of 
detailed product literature. 

'l'IIE PllOGll1UHIEll'S 
SHOP 

is 	International! 
THE PIUHJllAlHIEll'S SHOP - Deutschland 
Telefon: 0231/1768-0 Telefax: 0231/1768-16 

THE PIUHmAtHIEll'S SHOP - Italia 
Telefono: 02-48.01.11.11 Telefax: 02-48.01.11.07 

International prices will vary. 

.RTPatch 
by Pocket Soft, Inc. 

. RTPatch allows you to 
update files or entire 
systems by sending only 
the changes between 
versions..RTPatch 
compares the old version 
of a file (or set of files) to 
the new version, and 
creates a small patch file 

that contains just the differences. This 

patch file is then sent to the end user. The patch file is 
then used to change the end user's old version into the 
new one. 

The advantages of patching are numerous: Patches 
are typically very small and therefore use less disk 
media or BBS time. Patches are also very easy to 
create and apply, thus taking the hassle out of updating. 
Patches can also be posted on public BBS's without 
fear of theft since the patch is useless if you do not have 
an original copy of the program. Finally, patches are 
very safe. Extensive verification insures that a correct 
patch is created and applied. 

.RTPatch works on any file type in DOS, OS/2, and 
Windows, and comes with a full 45-day, no-risk, money­
back guarantee. There are NO RUN-TIME charges or 
Royalties of any kind. 

LIST: $495 	 I , Sricc: $419 
Fast Fafag7013 

'11111~ t•ItfM;IlA1llJIEiiS SIIOI• 
800-421-8006 NationalAccounts ~ 

800-446-1185 ~ 
90 Industrial Park Road, Hingham, MA 02043 •Canada 800-446-3846 •Mass. 617-740-2510 • l'AX: 617-749-2018 

Credit card orders processed only when product is shipped. All prices subject to change. BY292 

http:02-48.01.11.07
http:02-48.01.11.11
































http:compatibility'a.nd
http:down-ti.me












http:uetudeim.rk




http:2400V.42
http:V.42/V.42
http:Serial!I09.99
http:PC/XT/AT199.99
http:33MHz)199.00
http:59.99/44.99
http:49.99/35.99








http:SuperVGA.28
http:SuperVGA.28


http:2B6E$350.00
http:2B6E$199.00


- - ­

The Only Thing More Reliable  
. Than Our Products 
Is Our Customer Service.  

Wemay carry the 
widest selection of 
the most dependable 

products in the industry but 
it's our customer service that 
sets us apart. And when you 
want to upgrade your com­
puter, that's important. 

At Universal, we're knowl­
edgeable about all of our 
products. So we'll be able to 
help you figure out what you 

need and how to install it.iitiAnd we'll do it in away 

that'll be very understand­
able. 

We'll help you in other 
ways, too. 

Our prices are very com­
petitive. And every product is 
checked for quality before it's 
shipped. Plus; you can have 
your order sent same day, 
overnight or whatever way 
you want. 

And after you receive your 
order, you won't have any­
thing to :orry about 

Because everything we sell 
comes with a5year warranty, 
a30 day, money back guaran­
tee and is guaranteed to be 
compatible with your com-

be happy to give you the 
information you want. 

Overall, no one else works 
with you as much as we do. 

So if you want to upgrade 
puter. So you're covered .:your computer and you 
no matter what need more than a 
happens. I I . product listing, call 

Also, you can 
always phone, ·::::111 ilirnl coM P 

fax or mail us ·· 
with any questions 
regarding our com-
pa; And w: ll, 

11:§:_::,fig, Intel ··.·. 
Orchid Technology 
Ramquest 16/32  
OK $229 2MB $329  
2-8MB for PS/2 50/55/60/70/80  
Ramquest8/160K$149 2MB $245  

BOCA Research 
Bocaram At Plus 
OK$119 2MB $199 2-8MB LIM 4.0 AT's 
&icaram AT/10 PLus 
OK $157 2MB $257 up to 4MB 
wIser &par ports 
Bocaram 2fer PS/2's OK$159 2MB $259 
Bocaram Xr-PS/2 30 lMB $159 

AST Research 
6pak 286 OK$109 2MB $209  

Plus 286 OK $239 2MB $309  
up to 8MB for AT UM 4.0  
Fa<;tram 2861 MB $279  
Cupid 32 OK $250  

Intel 
Above BoardPlus 8w/2MB $499 

VIDEO GRAPHICS CARDS 
ATI 

8514 Utra 512K PS/2 or BA BUS $469 
Graphirn Ultra 512K& mouse $565 
Graphics w/512K $399 
N El'I V.GtlStereoXLw/1MB$375 
VGA Wo n ll/;d Mvll'mouse $239 

Orchid Technology 
Fahrenheit 1280 w/1MB &Sierra$399 
Prooesigner l!S 512K$2291 MB $289 
Prodesigner llMC forPS/21MB $399 

BOCA Research 
l'D'.:ASuper VGA 512K$139 1MB $179 

PRINTER UPGRADES 
Hewlett Packard 
Laserjet llP.111. lllD. lllP  
1MB $69 2MB $119 4MB $199  

110 
1MB$95 2MB$1494MB $249 

Panasonic 4420 & 4450I 
1MB $109 2MB $149 4MB $249  
4450 1MB $179 4455 2MB $269  

Epson EPL 6000 &EPL 7000 
lMB $129 2MB $1514MB $255 

IBM 4019 & 4019E 
1MB $115 2MB $145 3.5MB $209 

OKl400, 800,820,830,840 
1MB $119 2MB $1694MB $219 

Canon 
LBP4 2MB$229 LBP 82MB $119 

DRAM 
1X1-70NS$5.25 256X4-80NS $5. 15  
1X1-80NS $4.95 256X4-100NS $4.95  
256X1-80NS $1.99 256X1-120NS $1.75  
256X1-100NS $1.85 256X1-150NS $1.50  
64X4-80NS $3.00 64X1-100NS $1.75  
64X4-IOONS $27564X1-120NS $160  

SIMM/SIPP Modules 
4X9-70NS $199 4X9-80NS $169  
1X9-70NS $491X9-80 $45  
1X9-100NS$44  

MATH CO-PROCESSORS 
ULSI 

US83C87-16, -25. -20 &-33 $199  
US83C87-16SX $115-20SX$139  
New US83C87-40 $279  

Intel 
80387-16. -20, -25 &-33 $249 
80387-16SX $139 -20SX $189 
80287-10$8980287XL $125 

IBM PS/2 UPGRADES 
18MPS/2 Memory 
6450604 2MB MOD 50Z. 55SX. 70 $99 
6450608 2MB MOD 70A21 $119 
34F2933 &774MB PS/2SIMM$209 
30!15360 2MB for30-286 $99 
6450128 4MB MOD 90 &95 $269 
6450902 2MB MOD 90 &95 $129 
6150609 2-8MB MOD 50. 50Z. 60 $350 
6450605 2-8MB MOD 70 &80 $350 
34FJ077 2-14MB MOD 70& 80 
w/2MB$355 
34F:l011 4-16MB MOD 70 &80 
w/4MB$477 

Procom PS/2 Hard Drives 
Zero 2lot 124MB MDL 50 $795 
124MB MDL 50Z, 55SX. 70 $740 
200MB MDL50Z 55SX. 70$1065 

PS/2 Accelerators 
Model 50 &60 Intel Snap-in 386 
386SX-20MHZ $435 

Kingston 
SX-Now 386SX 20MHZfor50. 60. 50Z 
&30-286 $359 25MHZ $459 

Same day shipping by UPS, Federal 800/678-8648Express or OHL Order worldwide by 
P.O C.O.D., Af'O. FPO & credit card with 
no surcharge added. 20% restocking fee 
on all non-defective returns. UNIVERSAL 

· Universal. We'll 
11 L m111111111 i:::::: provide you with 

products and 
service that'll help 

you every step of 
the way. 

COMPA UPGRADES 
Compaq Deskpro 

Deskpro 386/20. 25. 20E. 25E &386S  
4MB Mcxlule $279 4MB expboard $327  
1Xskpro386/33 486/25 Systempro  
2MB Mcxlule $149 6oocketexp. brci  
w/2MB $395  

1/3 height floppy disk drives 
1.44MB$129 1.2MB $139 

Portable LTE 286 
1MB $99 2MB $169 4MB $449 

Portable LTE 386S/20 
lMB $209 4MB $469 

Portable 386/20 
1MB Upgrade kit $145 4MB exp/ext 
brd $375  

SLT2861MB $119 4MB $429  
SLT3861MB $129 2MB$255  
4MB $435  

LAPTOP UPGRADES 
Toshiba 
T1200XE/SE. T1600. 1:3100E.1J100SX. 
1'3200SX. 15100, 15200, 2MB $119 
1:3200SXC 2MB $159 4MB $329 
T1000SE/XE/LE& T2000SX 1MB $119 
2MB$229 
T1000LE &T2000SX 4MB $429 
T3100SX. 1:3200SX 4MB $239 
1:3200 3MB $254 

Megahertz Laptop Modems 
2400 BO internal $149 w/MNP5 $210 
2400/9600 FAX/Modem w/MNP5 $367 

I -VISA DP.A6SS · -UNIVERSAL MEMORY PRODUCTS 
15451 Redhill. Suite E, Tustin, CA 92680 
Phone: 714/258-2018 Fax: 7141258-2818 
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Circle 167 on Inquiry Card (RESELLERS: 168). 

VLTIMA EL Efll"DNI CISORP . 
MAIN OFFICE 
9F , NO. 18. ALLEY 1. LANE 768, SEC. 4, PATE ROAD. 
TAIPEI. TAIWAN, R.0 .C. TEL: 886·2-7885470 (REP.) 

FAX: 886-2-7885657, 7885655 

USA BRANCH 
1156 ASTER AVENUE. SUITE A, SUNNYVALE, 
CA 94087, U.S.A 

TEL: 408-246-9208 FAX: 408-246-9207 

DENMARK 
UNIPRO SCANDINAVIA BIAKEMOSEVEJ 32, 8361 

HASSELAGER. DENMARK 
TEL: 4586286366 FAX : 4586286870 

HOLLAND 
SOECOMA COMPUTERS NED. BV DOMMELSTRAAT, 

ZUID 23·25 5503-NA VELOHOVEN THE NETHERLANDS. 

TEL: 31-40-533515 FAX · 31-40-544535 

HUNGARY GERMANY 

HUMAN soft Electronics ltd. A,. P SUPEAWAVE ELECTRONIC GMBH M. 

11 - 1149 Budapest. Angolu, 24/b HUNGARY VON RICHTHOFEN STA. 15. 1000 BEALIN 42 

TEL : 361·183 3930 FAX: 361·18311789 TEL : 030-788·040 FAX: 030-786·41 47 

GERMANY TUt 1B14 19 BURVA 

ELITO ELECTRONIC GMBH NUMBERGER R+ P COMPUTER GMBH OUERSTUCKEN 

STA. 41 8570PEGNITZ/OFR. GERMANY 3A, 2000 NORDERSTEDT. 

TEL: 09241/5065 FAX: 09241/1508 TEL: 040·524·50·38 FAX: 040-524-29 -01 

ALL IN ONFJ----------. 


Fax, Scanner, Printer, Copier 

WHAT-YOU-PRINT-WHAT-YOU-FAX 

SEND faxes directly from any Windows 
application in the same format as if you would print 
it to LaserJet printer . 

RECEIVE faxes as files and print them to 
your Laser I et printer. 


SCAN full page documents, and save them as 

PCX, TIFF , MSP or DCX files . 


COPY documents on plain paper via LaserJet or 

directly on fax paper. 

Or n.n off your PC and use ETFAX7 as a 


STAND-ALONE FAX MACHINE 

COMPEX INTERNATIONAL INC. 
3 1l Broadway Street Cambridge, MA 0 2 1 39SA 

(617)354-5045, FAX (617)864-9516 
AMEX, VISA, MASTER CARD, DINERS 

$595 


1-800-626-8112 

Or call Get-a-Fax at 617-354-1133 from 
your fax machine, and ask for document ti 3011 
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Accessories/Supplies • Add-In Boards 

Pro-tecT Computer Products 

Pro-tecT,™ "The Keyboard Protector" 
All computer keyboards are vulnerable,Pro-tecT _ 
open to attack! Dust, food, liquid, spills, "A 

"ThKeeyboRr dt e t 	 61~A5TER WAITING TO HAPPEN." 
Pro-tecT Computer Products, the 

leader in Computer Protection, has 
designed a transparent, flexible, durable 
custom keyboard cover that remains in 
place during keyboard use! Highest Quality 
Keyboard Protector available on the market 
today, or full refund guaranteed! Available 
for most popular keyboard makes and 
models. When ordering always specify 
keyboard make and model. List$ 2 4 . 9 5 

Toll-free 1 IJ. O O - 6 6 9 - 7 7 3 
Fa.601-295-7786 

Distributors wanled CeBIT Booth A4 U S A # 6 

. 

9 

Circle 224 (RESELLERS: 22S) on Inquiry Card. 

PCS-EQUIPMENT 
Printers • Displays • Scanners • Drawers 

PC Card which .turns your PC into a POS Terminal 

SINCE 1928 

Zaehringerstr. 326 
0-7800 Freiburg 
Germany 

Phone 49-761-552719 ° 54915 ~~ 
FAX 49-761- 5 68 81 ~ 

Circle 194 on Inquiry Card. 

LOW COST 

Interface & Data 


Acquisition/ 

Control Cards for 


PC/XT/AT 


IIEEE-488 Card [PC488A/C] ....... $145/2951 

• Includes DOS Device Driver & Sample Comm. program 
• PC488C card contains Built-In Bus A nal- zer hardware & software 

RS-485/422 Card [PC485A/B] ... $125/175 
• SerialAsync. Comm up to4,000ft; 2 or 4 wires; NS16450 
• PC485B card has 2 independent channels (UARTs); Coml-4 
• Protected vers. uses trans. volt supress. & auto reset fuses 
• Hi h s eed AF version (256KB) - $165; All include software 

Digital 1/0 & Counter [PCL720] ........ $175 

• 	 32 Digital Input I Output Channels, 3 channel programmable 

counter/timer; User-configurable clock source; Breadboard area 

\ 12BlT AID/A Digit.1/0 [PCL711s] .... $2951 
• 	 8 single-ended Anlg IN, 2 Anlg OUT; AD574; Conv. time 25ftS 
• 	 16 Digital In ut/Out ut channels; Wiring Terminal Board incl. 

12Bit A/D/A & Counter [PCL812] ..... $395 
• 	 16 single-ended Anlg IN 2 Anlg OUT; AD574; Conv. time 25ftS 
• l!: 0 \!:,5V. ± JV; Programmable counter /timer (8254) 
• OMA and interrupt capability; Utility softwar for Basic incl. 
Call for more Information. MC/VISA/AMEX 

750 N. Pastoria Ave. Sunnyvale, CA 94086 USA 
Tel: (408) 730-5511 Fax: (408) 730-5521 
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Add-In Boards 

433 N. MATHILDA AVE. • NNYVALE, A94086 • (408) 746-1590 • FAX (408) 746-1593 

Circle 1 86 on Inquiry Card. 

DISK AND DRIVE 
EMUIATORS 

New PCE/2-SR 
SRAM Emulator 

• Multiple models, EPROM, flash, battery-backed 
SRAM technologies 

• Capacities from 180K to 14MB, single and dual disk 
emulation under MS DOS 

• Autobooting- On-board programming 

CURTIS, I NC. 2837 No. Fairview Ave.• St Paul, MN 55113 

MSDOSisatrademarkofMicrosoH 612/631-9512 FAX612/631-9508 
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VOICE MASTER KEY® SYST1EM II 
VOICE RECOGNITION & SPEECH RESPONSE 

FOR IBM PC/XT/AT/386, PS/2, LAPTOPS, COMPATIBLES' 

FOR PRODUCTIVITY, PRESENTATIONS, SOFTWARE DESIGN, 
ENTERTAINMENT, LANGUAGE TRAINING, EDUCATION, MORE ... 

SPEECH/SOUND RECORDING AND PLAYBACK. Desktop Audio sound 
editing allows you to create custom sound applications. Variable sample rate (lo 20 KHz) and 
compression levels. Afour-voice music synthesizer is included also! 

VOICE RECOGNITION TSR utility allows you to add voice command keyboard 
macros to your CAD, desktop publishing, word processing, spread sheet, or entertainment 
programs. Up to 64 voice commands in RAM at once-more from disk. 

HARDWARE SYSTEM contains built-in speaker with separate volume and tone 
controls, external speaker and headphone jacks. Enclosure made of sturd y vinyl-clad steel. 
Attaches to parallel printer port without affecting normal printer operation (U.S. Patent 
4,812,847). Headset microphone, printer cable, 9 volt AC adapter (110 volt UUCSA listed), 
and comprehensive user manual included. 

QUALITY THROUGHOUT. MADE IN USA. ONLY $219.95 
ORDER HOTLINE: (503) 342-1271 MON-FRI, 8 AM TO 5 PM PST 

Visa/MasterCard, company checks, money orders. CODs (with prior approval) 
accepted. Personal checks subject to 3 week shipping delay. Specify computer type 
when ordering. Add $ Sshipping charge for del ivery in USA and Canada. Foreign 
inquiries contact Covox for C&F/CIF quotes. OEM configurations available. 
30 DAY MONEY BACK GUARANTEE IF NOT COMPLETELY SATISFIED. 

@ CO\IOX iNC. 
675 Conger Street 
Eugene, Oregon 97 402 

CALL OR WRITE FOR FREE PRODUCT 

CATALOG TEL (503) 342-1271 
FAX (503) 342-1283 
BBS (503) 342-4135 
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Add-In Boards • Communications/Networking • Computer Systems 

Fastest ESDI Performance 
for the Fewest $$$$ Spent 
AT compatible with 64K cache 
Completes ESDI command in 25 microseconds 
Power sequencing/Spare sector 
Programmable drive split & head/cylinder skew 
1:1 interleave/56-bil ECG 

Onboard BIOS wilh color EDIT windows 
Supports: . 
10, 15, 20 & 24 MHz ESDI drives 
NOVELL, DOS, Xenix, Unix & OS2 
Floppy drives & 3rd tape drive 
Up lo 2 GByle per drive under DOS 
Duplexing & mirroring under NOVELL 

I 

256 bytes/sector HP drives (MH-11 66) Maple Systems, Inc. 
512 bytes/sector drives (MC-1165) 2380 Qume Dr Suite B 

JLJADIC San Jose, CA 95131 

w~N~ 408 456-0355 FAX 408 456-0356 

PCSS-81 
Intelligent 

Serial Coprocessor 

Circle 206 on Inquiry Card. 

• On board processor handles serial 

communication tasks. 

• 32K-128K Dynamemory. 

• Eight ports per board. 

• High performance ­ low cost! 

• DOS, SCO XENIX, SCO UNIX drivers included. 

To order call toll-free 1-800-282-GTEK(4835) 

GTE K ® ,INC. 

Development Hardware & Software 

P.O. Box 2310, 

Bay St. Louis, MS 39521-2310 U.S.A. 

M ississippi & Technical Support (601) 467-8048 •Fax: (601) 467-0935 

Circle 197 on Inquiry Card. 
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THE $99.95 
EMBEDDED 
EDUCATION 

Le am how to program and interface atthe 
machine level with the PRIMER 

'---­ --- ­ ------' TRAINER. The8085-based PRIMER 

TRAINER comes complete with a Monitor OS, digital I I AYO ,D A. timer, 
speaker, display and keypad. The 75-page Self-Instruction manual takes you from 
binary number systems to processing interrupts, to interfacing temperature 
sensors. Start programming with machine language, then move on to Assembler, 
and then continue on with multi-tasking BASIC or Forth compilers. Ideally suited 
to beginners as well as advanced high-level programmers. EMAC micro training 
systems start at S 9 9 QuSn\'ki\ 10, for the PRIMER kit. 

-rn -'-. . 618-529-4525 F ax;618-457-0110 c I .u.L.. I ncP. <Box 2042, Carbondale IL62902 
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Computer Systems 

ROM Based AT Systems 

• Run DOS from ROM 
• PC code compatible 
• Large memory space 
• NEC V53 uP 
• Passive backplanes 

KS !NEC V53 uP(286eq). 5 Serial, 2 bmg1e f:jOara t.;Ompurer
Par., Clock, Watchdog. Max: 4M 

Ram, 2M Rom, 512K Sram. $399-ql c.cccr:. 
oem c. cc c.. 
KS :3\140 uP. 3 Serial, 2 Par., Clock, c 'C.. c c:::=' c 
Flop, Keyboard. Max: 512K Ram, 303-444-7737
512K Rom, 384K Sram. $249-ql oem 

Fail03- 786- 99 
Easy steps to burn code and DOS in 655 Hawthorn Ave., Boulder CO 8030· 

Circle 203 an Inquiry Card. 

Rackmount Solutions 
RACKMOUNT COMPONENTS - OTY 2 5 PRICING 

Rackmounl Chassis 19"x7"x17" $183 
RackmounlVGA Monitors $531 
Rackmounl Monitor Shelf $113 
Rackmounl Keyboard Shelf $88 

RACKMOUNT PLATFORMS - Oly 1 Pricing 
RMS286·12 $549 RMS386-33 $1095 
AMS386SX-16 $795 RMS486·33 $1695 
System Platforms include 7' Rack mount Chassis, 
200W Power Supply, Motherboard, 1.0MB Memory, 
IOE. FOG. 2·Ser. Par, 1.2MB or 1.44MB Floppy Oisk 
Drive, 1Year Warranty 

RACKMOUNT CHASSIS -15 Models up lo 20 Board Slots 
SLOT CPU BOAROS - 486, 386. 386SX, 286 
RACKMOUNT MONITORS - Super VGA and Monochrome 
RACKMOUNT CABINET - Modular from 21' to 96' high 

2468 Armslrong Street 
Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 
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50 MHz 80486 ISA/EISA 24 MIPS 

FEATURES 
• 641256K Write Back Cache 
•Burst Mode Design 
•Shadow RAM on Video & BIOS 
• 64MB 32 Bit Memory Expansion 
•Baby-size with Eight Expansion Slots 
• UNIX, OS/2 & Novell 100% Compatible 
•One Year Full Warranty 
• Made in the USA 

- Complete DesklopSystemwith 1 -2 MB Floppy 
MODEL CACHE MIPS OK 4M HD/Floppy Controller. 101 Keyboard and 
486/50 64K 24.0 CALL CALL 4MBMemory 
486/33 64K 15.2 11 95 1395 
486/25 64K 11.2 1095 1295 MODEL BASE MONO VGA486/20SX 64K 9.0 895 1095 486/50 CALL CALL CALL386/40 64K 9.8 695 895 486/33 1795 1970 2245386133 64K 8.3 625 825 486/25 1695 1870 2145 
"256 Cache Available 486/20SX 1495 1670 1945 

386/40 1295 1470 1745 
Third Generation Feather Light 386/33 1225 1400 1675 
SONIC 386/20SL NOTEBOOK 

·Fee, UL & CSA Available 
'Towe<-Add $200 Hard Drive Available 

386SX with IDE/2S/1P 

BOARD 
366SX-16 ...................... .... .. .. ........... 230 
366SX-20 ................. ............... ..... .... 269 
386SX-25. . ......... 269 

• Latest lnlel 386/20SL Chip Set 
• Intelligent Power Management 
•Total Weight 4.8 lbs. 
• 2 Mb of RAM (Max 8 Mb) 
• 0/16/64 KB Smart Cache Architecture 
•Crisp 640X480 VGA Display 
• 1.44 Floppy Disk 
•Whisper Quiet40 MB Hard Disk 

60/80 Mb Optional 
• 1 Serial, 1 Parallel Pmt 
• 80 Key Keyboard with Full 101 Key 

Emulation 
• J-Key Mouse Design 
• 3 Hours Battery Pack 
• FCC Class B Pending 

TECHNOLOGY POWER ENT., INC. 

BARE BONE SYSTEM UUFCC B 

366SX-16 ............ ... ....... ................. ... 370 

366SX-20 .......... ............................... .409 

366SX-25 ................ .. ................. .. .... .429 


HARD DRIVE 

QUANTUM !DE 52MB .. ....................215 
QUANTUM !DE 105MB..... .. ...339 
QUANTUM IDE 200MB....................699 

47273 Fremont Blvd., Fremont, CA 94538 
Tel: 510·623-3818 FAX: 510-623-3840 
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Data Acquisition • Disk & Optical Drives 

*COMMUNICATION 
* INDUSTRIAL CONTROL 
*PC INSTRUMENTS 
* SCIENTIFIC SOFTWARE 

Circle 207 on Inquiry Card. 

The Intelligent Solution For Data Acquisition 

•Inputs t o 235K samples pe r second 
•Outputs to 250K samples per second 

FFT and FIR-filtering 
Digitlll Signal Processing at 10 MIPS 
16 MHz CPU with DRAM to 5!2K 

DAPL'" Operating System 
•I 00+ standard commands 
• Custom 

commands in C 

2265 116lh Avenue NE 
Send for FIE E catalog. Bellevue, WA 98004 

Or call ms( 2 0 Q p 3 - 2 3 4 5 FAX (206) 453-3199 
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Instrument Control and Data Acquisition 
Free 1 9 2catalog instrumentation 
products for PCs, workstations, and 
more . Features I E - E 4:8 l:tnterfaces 
and software, plug-in data acquisition 
boards, VXlbus controllers, DSP 
hardware and software, and signal 
conditioning accessories. Application 
software for compl e te acquisition, 
analysis, and presentation of data, 
including graphical interfaces . 
Application tutorials and training 
classes also detailed. 

512-794-0100 F A '612-794-8411 

1-800-433-3488 ( U .&!Lanada) 


National Instruments, 6 5 OB4idge Point Parkway, Austin TX 7 8 7 3 
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NEW SHARE A SIGEN 250MB PORTABLE NEW 
TAPE BACKUP & REDUCE COST/USER 

No controller card required. Connects to parallel port. Installs in less than 3 minutes. 
Greatfor Laptops. 9.5 MB/min transfer rate. 

Capacity 
60/100 MB 1/4" cartridge


250/500 MB 1/4" cartridge 

1200/2000 MB 4mm DAT 


~ No?~K§:~86
NOVELL* Unix, Xenix 

Industry standard S VTO Btus 
software and for file server based 
NLM and VAP Tapeware. 

z 

O 

Fax Boards/Machines • Keyboards • Memoty/Chips/Upgrades 

FAX·O,M,A~IC ". P!"'""'"''I" 
. , •ll~ ~ ~l~ -r ffl 

• ~,~~ obt~~ 
' O, _ _ _ ~ · v,~ 

1.urlUl l "'lr ... , 

FAX-0-MATIC™ 
plain paper fax 

solution 

A receive-only fax which 
prints out incoming faxes 

on plain paper through a laser printer or inkjet printer. 
512Kmemory saves to 30 pages. Prints at 150 dpi or 
300 dpi. Scales to receive legal or A4 European size 
paper. 2-yearwarranty. 60-day money-back guarantee. 

$399 
T AL II'RE.llS YS TEMS

11~WEEK 
ANALYSTS CHOICE 

2 5 8!1. Bay sUmd"~a !Pdt oCA 9 4 3 0 
( 4 14>!:1 3 9 a IP h o n(e 4 I <D!:I 3 - 7 6 ax9 
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CUS10M KEYBOARD PRODUCTS 
• Custom Key Imprinting-all brands! 
• Custom Colored keys for IBM~ DEC~ 
Wyse~ Key Tronic~ Cherry~ and more! 

• Full color keyboard templates made to 
your exact specifications. 

• Custom and stock keytop label kits for 
software support & languages. 

• Custom membmne & full-travel keyboards. 
• Express turnaround services. 
• A total line of keyboard enhancements. 

CUSTOM HafLINE 800 937-1337 
fro m the leader in Keytop lnnovationsni P.O. Bad 3 l(l)e pBYJE 

Corn vAilll6:~ 2 5 

602 634,7515 
FAX 602 634-4620 
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I Cs PROMPT DELIVERYlll Same day shipping (usually) 
Quantity one prices shown for December 22, 1 .. ! 
DYNAMIC RAM EPROM 

4M BoardforhpLl'sw/2MB $125.00 27C4001 s121<xe 150 ns s2e.oo 
SIMM 4Mx9 eons 155.00 D2eF010 128Kx8 150 ns 24.00 
SIMM 1Mx9 60 ns 55.00 27C1000 128Kx8 150 ns 10.00 
SIMM 1Mx9 eons 44.00 27C512 64Kx8 120 ns 6.95 
4 Mbit 4Mx1 eons 25.00 2112e 16Kx8 250 ns 3.40 
4 Mbit ~Mx4 eons 2e.oo STATIC RAM 
1 Mbit 1Mx1 eons 4.55 1 Mblt 128Kx8 Pseudo 12.50 
41256 256Kx1 eons 1.90 62256LP 32Kx8 100ns 5.90 
41256 256Kx1 100ns 1.75 Sat dol. on Fed·Ex orders recoived by:
44256 256Kx4 eons 5.25 Th: S-2 1-4 lbs S0.25 Fr. P-1 1 lb 5 17.00 
4464 64Kx4 100 ns 1.50 FED-EX COO +$5.00 .. . .. 

MICROPROCESSORS UNLIMITED, INC. 
24,000 S. Peor ia Ave., Beggs. 0 K 74421 
MasterCarcUVISA or UPS CASH COD • No minimum order . (918) 267-4961 
$1 t or packing materials . Shipping and Insurance extra. 

Circle 208 on Inquiry Card. 

LAPTOP MEMORY 
UPGRADES FOR ALL POPULAR MANUFACTURER S, INCLUDING: 

• Toshiba • Compaq 
• Epson • Hewlett Packard 
• Panasonic • Sanyo 
• IBM • Leading Edge 
• Texas Instruments 

• NEC 
• Packard Bell 
• AT&T 
• Sharp 

• Zenith 
• AST 
• Everex 
• Bondwell 

The MEMORY Depot 
" Y 0 Ur SrhEDrp<yRi p fid if S 

All Pmducts Covered By Manufacturers's Limited Lifetime Warranty. 
Guaranteed 100% Compatibility. We accepl VISA. Mastercard. C.O.D. and P.O.'s 

Call Now For Current Prices! 800-237-2447 

Circle 227 on Inquiry Card. 
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-----SJGE~ 
Phone (408) 737-3904 ·Fax (408) 737-3910 
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Modems/Multiplexors • Multimedia 

9600 bps MODEM $169 
Compucom is one of the few modem manufacturers 
who develops its own modem technology. 95+% of all 
modem vendors use third party designs and/or chip 
sets. They're modem manufacturers...Compucom's the 
modem innovator. See for yourself I int I ext. 

• Speedmodem Champ, 9600 bps esp $169 / 199 
• Star, 14,400bps v.32/32bis,csp, v.42/42bis$499 / 539 
• Storm, 9600bps v.32,csp, v.42/42bis $299 / 339 
• Remote Pro, remote access software $59 
• Voicemail, fax, caller I Cbpt.-- 30 day money back trial 

CALL NOW 
(800) 748 6840, (415) 499 7600, Fax (415) 499 3366 

Circle 189 on Inquiry Card. 

IMAGING CARDS MODEL 1-800-292-1160 
-512/24 512x480x24 - New 

Full 24 bit color board, mull. in, 
24 bit RGB out ....................$ 7 9 

-512 512x480x8 - Adv a n c d 
grayscale board. Multi res/multi 
image, 4 inputs, in/out LUTS, 
dual ping-pong buffers, RGB 
out... ........... ...... ........ ... ..... ...$ 7 9 

-02 256x240x8 Workhorse 8 
bit grayscale. 2 inputs, 24 bit 

Vi d EFa me gr ab bfears RGB out, cursor ..... ....... ... ... $ 4 9 5 
t h KT/ /ff I 8 6 -03 256x240x6 Economy 6 bit 

version of -02 above ... ..... ...$ 3 9 5
• Real time grab/display 
MCNISNCOD

• Complete with software 

• 60 &.50 ~z. Video Contra/Vision
• Quahty since 1987! 

Box 596 Pittsburg. KS 66762
• Money back guarantee 316-231-6647 Fax : 231 ·58 16 
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VIDEO FRAME GRABBERS 
PCX, TIF, GIF and more file formats. 

IBM PCIXTIAT Compatible, NTSC & PAL 


VGA VIDEO GALA ...•....•....$595.00 Three boards in one: VGA+ VCR output +Live video in a 

window. Captures 640 x480 true color. 

VIDEO GALA .......................$499.00 Captures 640 x480 true color in real time. 

GALA GS ........•...................$399.00 Capture 640 x480 with 256 shades of grey in real time. 


HRT 512-8 ..........................$995.00 
Multifeatured high pertormance industrial model with 
an Image Processing Library. 512 x512 i1 256 shades 
of grey. 
HRT 512-24 .. .................... .. $1995.00 
Same as HAT 512-8 except in 24 bit color. 

•'lflRlJlll}f
P.O. Box 76, Lewiston, New York 14092 U.S.A. 
Tel: 416 -497-6493 Fax:416-497-1636 

Circle 198 on Inquiry Card. 
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Multimedia • Programmable Hardware 

Video Capture and 
Image Processing 

• Low-cost 
• Frame Grabber 
• S/EVGA-Compatibility 
• 8116 bit Capture 
• Full JP Functionality 

• Windows 3.0 • Easy-to-use • Video Calibration

Ama,..l·nWc • Radiometric Calibration 
:::I • Device Independent 

LJfOmQ iOn 603-598-3400 • Fa:~ 603-598-3422 
Circle 228 on Inquiry Card. ______,,......""" s s d 

-115~~~-I(~.... "'"·...;· uper oun .. 
1;:;=~-1....._.,.._..... :~;o.;,::\' •it.I Best Value! 

••'!it ~lg Easy To Use Too! 
~·Jii\if- ........ .,_ ~. '." : :£.~ - Digital Audio Authoring 


""' ._ .,... .,, ~ 1 -· ,! Workstations 5239 - 5640 

· """' .._. - II t;it=I Ha\·ing Problems Wieh Hig Name Prnducts or-


G~~~~1~;;~~~~twi1tJ~J,,;ooib~~k;'v\0~uT~1l18~d;i~1·~~e 
our DLLs, Create SuperSound, SoundBlaster, Covox, 

Disney Sounds; Import sound files from Mac, Amiga 


IBM-PC DOS DIGITAL AUDIO from $20 ~,:;:~~~;:~~:;:•;::::; 
USA Made High Quality,30 Day Money-Back Guarantee 
•ll~EHAVING A CASSETTE TAPE AECOAOER IN A PC. e No Exlre Charge torTechnlcel Suppon on ourproduct1. 
• Festes1, eule,t Editors w!th the most features !or the price. • OOS Extender Vertlon. Up To '6 MS Wor~lng Space. 
•Simple hardware / 1oflware 1n,1allation· NO OMA Jumpers. •Programmer'• Llbrarl111 !or Popular Languages. 

Products by Silicon Sfrnck. 4760 Castlewood Dri\'c, San Jose, CA 95129 
Ph:408 - 446 - 4521 FAX: 408 - 446 - 5196 

T 11: hln!o./Orders: 800 - 969-4411 Ask for F R ERflODUCT CATALOG. 
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EP· 1140 E/EPROM & ~tcontroller Programmer 

<> Supporls lhe NEC 8 -0-SingleEXEfileforeosy 

Mbit EPROM and all updates 

EEPROMs from 2716 to <> Lifetime FREE soflwore 

16-bit. 4 megabit updoles available via 

<>Connects lo the slon· BBS (713) 461 ·4958 or 

dord parallel prinler port US Moil 

on IBM and compolible <> Coll 1 8 0 0 ­ 2 5 · 
<> Qualified and rec- 2 1 Oaf.lo complete Iii· 

ommended by Intel, eroture packet and demo 

National Semican- dis k 

ductar, Signeticsand <>Mode in the USA 


olhers $895.00 

BP~ 

Houston, TX 77043 • PH: (71 3) 46 l ·9430 • FAX: (713 ) 461·74 13 

© 1991 BP Mic•o~ystem5 , Irie 

Circle 188 on Inquiry Card. 
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Programmable Hardware 

SuperSite™ 
Programs it All! 

for only $695 

PLO, GAL, Micro, PROM, EE/PROM 


Get the best 40 pin-device 

programmer today and receive a 

free CUPL Starter Kit. 


14 Day Money Return Policy. 


For more information call: 


Vail Silicon (305) 491-7443 
Circle 205 on Inquiry Card. 

UNIVERSAL PROGRAMMER, EMULATOR, & TESTER 

TUP-400 $745.00 NW 

I New Improved hardware and software. 
I The most complete PC-based Universal Programmer, 

Programs PLO [ P IA A. L ,EPLDfPBEL,L\l;\X, 
MACH...), E(E)PROM, (up to !6Mbit), F~sh EPROM, 
BPROM,Special PROM, MPU ( 7.lX 6, B 11Ki'SDJOJ, 
PIC16XX, TMS320EXX, UPD75PXXX, HD637XXX ...). 

I Covers DIP, PLCC, QFP, SOP, and PGA with 8 to B4 pins. 
Gang Progamming adapters available also. 

I EPROM EMULATION capabilily. 
I Tes!s digilal !Csand DRAMs [SIMM /SIP adapteravailable). 
I Freesoftware updates and new device added upon request. 
I IC Manufacturers' approval. 
I I-year warranty, 30­day money-backguaranlee. 

C A 1 0 DFAlRY<IORE INFORMATION. 

Circle 219 on Inquiry Card (RESELLERS: 220). 

Tape Drives • CAD/CAM • Communications/Networking 

9 Track Tape Subsystem 
for PC/XT/AT/386/PS2 

• Best Quality 
• Lowest Prices 
800/1600/3200/6250 8 P I 

CAL L1 800- 886- 48 

#Laguna Data Systems 
~g4 · 1 Cab at Ra~ td ,n lalli la sCA92653 

T e:l 714-367-0497, F a x7:14-367-0508 
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Desktop 9-Track Tape Subsystem 
#1-selling 9-track system on desktop. 

Oualstar's low cost 1/2-inch 9-track Streaming 
tape systems bring full ANSI data interchange to 
IBM AT, PS/2 or Macintosh, giving your micro the 
freedom to exchange data files with nearly any 
mainframe or minicomputer in the world. 

Systems include DOS or Xenix compatible 
software, coupler card and cables. High reliability 
1600 oc 6250 BPI capability rray be used for disk 
backup as well as data interchange. 

Ca Ill st o d aijoi details and
QLJRLSTRR: to order: Fax (818) 882-4081 
~ - Phone(818)882-5822 

9621 Irondale Ave., Chatsworth CA 91311 
©1989 Oualstar Corp. 
All product and company names and lrademarks are the exclusive property of their resp ective owners . 
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smARTWORK~ PCB Software 

The first printed·circuit­
board program for the IBM 
PC, and still the first choice 
for designers of 2·sided 
PCBs,occasional users. and 
educators. The program's 
features include unmatched 
ease of use, continual 
design-rule checking, auto­
matic pad shaving, trace 
filleting, soldermasks, and 
silkscreen. smARTWORK 
with autorouting is $895 
($495 without) and has a 
30-day money-back guar· 
antee. Call (800) 742-6809 
or (317) 448-1903. 

Circle 221 on Inquiry Card. 

• • • • 
DECVT 32firrHJ I at f afdi ars o fMn do ws 3 . 0 

• 1 3 Gblumn display • Automatic window sizing 
• Cut and paste • Ooublehighlwidecharacters 
• Kermit file transfer • LATor TCP/IP support 
• WindONsstylehelp • Modemdialer/Phonebook 
• Local or ANSI color • Command language 

Diversified Computer Systems, Inc. (:IJ3) 447­9251 
FIX (:IJ3) 441­1406 TII t 1 dlfJSIOn mu I aatl i som a va i I a 

Circle 195 on Inquiry Card. 
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SUPERPROTM 
UNIVERSAL PROGRAMMER 

Special offer of this month at 
$699 (U.S. only) includes at 
no charge one of • 4 socket 
adapter or• PAL compiler or 
• EPROM eraser (9 chips) 

XELTEK 
SUNNYVALE.CA (408)745-7974 
FAX(408) 745·1401 885(408) 745-7256 

Circle 222 on Inquiry Card. 

Instant Microcontroller + Instant C = 
Instant New Product 
Use our Little Giant' .. and Tiny Giant''" miniature 
microprocessor-based computers to instantly 
computerize your product. Our miniature control­
lers feature built-in power supplies, digital f/O, 
serial 110 (RS232 I RS485), AID converters (to 
20 bits), solenoid drivers, time of day clock, 
ballery backed memory, watchdog, field wiring 
connectors, and morel Designed to be easily 
integrated with your hardware and software. 
Priced from $159. Core modules as low as $59. 
Low cost, interactive Dynamic c·· makes seri ­
ous software development easy. 

Z-World Engineering 

1724 Picasso Ave., Davis, CA 95616 USA (916) 757-3737 


Fax: (916) 753-5141 Automatic Fax: (916) 753-0618 

(For automatic fax call from your fax, request catalog #18) 
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Communications/Networking • Education • Graphics 

"Bulletin boards become amajor 
f . t' " means 0 COmmumca JOO -Wall Street Journal 

Lots of users (up to 256 at the same time), from all over the 
world or all around your office, can call into The Major BBS~ 
using modems, your Novell LAN, or X.25 networks such as 
CompuServe. Wit h a single PC AT, PS/2, 386, 486 o r 
compatible, using DOS 3. 1 o r later, you can provide: 

• E-mail & fi le transfers • Online order entry 
· • Public message areas • Multi-user databases 

• Modem server features • Polls & ques tionnaires 
• Teleconferencing ... 24 hrs/day, 7 days/week! 

ICall 305/583-5990 or fax 305/583·7846 I 

0GALACTICOMM 
EARN YOUR COLLEGE DEGREE AT HOME 

In Ce>mpu.ter Science 
Get the opportunity and earning power a college degree confers-without 

leaving home and without spending thousands of dollars. 

• Approved for tuition reimbursement by leading corporations 

• ALL COURSES BVCORRESPONDENCE ---• 
• Most courses interactive AMERICAN 
• Approved Ada course available 

• Qualified instructors available on telephone help lines 

!![U,!,!!!; 
COMPUTER 

Phone: 1-205-323-6191 • FAX: 1-205-328-2229 SCIENCES 
2101 BYX Magnolia Ave. • Suite 200 • B'ham, AL 35205 1~·10•.11'R"1,.,,11.""'"" 

FLOW CHARTING 3 
Powerful new features - for greater 
speed, flexibility, and ease-of-use! 

•Single-page, multi-page or canvas 
charts - portrait or landscape 

•Custom fonts support high resolution 
laser and 24-pin dot matrix printers 

•35 standard shapes, 10 text fonts 
•Suggested retail price: only $250 

See your dealer today! or, 
for a "live" interactive demo disk, 

call: 800·525·0082, ext 1214 
International: 408-778-6557, ext 1214 

fax: 408·778-9972 

PATION &PATION 
S oftware Corporation 

Circle 211 on Inquiry Card. 
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Programming Languagesflools • Windows 

Intel Development Tools 

infel. 


Choosing the right architecture 
for your embedded design is one 
of the most important dec isions 
you face today. Fo r successful em­
bedded microcontroller develop­
ment, Intel offers you a complete 
I ine of emu lators, compilers, 
debuggers and much more for the 
MCS®-51, MCS®-96, i960™, x86, 
lntel386™, and lntel486™ famil ies 
of Intel architectures. 

Call or write us for your free copy 
of our Development Tools Catalog. 

Intel Corporation, Development Tools, 
5200 N.E. Elam Young Parkway, ]F l-15, 

Hi llsboro, O R 97124. 
1 8 0 0 - 8 7 4o r lb a\5c305- 6 9 6 - 4 6 

Circle 201 on Inquiry Card. 

Cross Assemblers, Simulators, 

Disassemblers 


Processor Families: 
8051 8096 8048 
Z80 64180 6301 
6805 6800 1802 
6811 6502 68k 
8085 6801 Z8 
Join Thousands of Satisfied 
Customers Worldwide. 
Call: 

PseudoCorp 
716 Thimble Shoals Blvd., Newport News, VA 23606 

Tel: (804) 873-1947 •Fax: (804) 873-2154 

Circle 212 on Inquiry Card. 

How to Make Great 
Color Images! 

Image-In-Color software for Windows 3.0 is the most advanced true­
color, CGA, VGA or 24-bit image processing system available for the PC! 
Spectacular functions provide a darkroom on your desk, with precise 
control of pressure, density and size of retouching tools such as pencil, 
paint brush, air brush and others. Clone items in an image instantly! Use 
photographic filters for powerful dimensions in design. CMYK color 
separations are super fine-tuned and calibrated by Agfa Compugraphic. 
Suppo11s HSV and AGB color, with intuitive color picking. Supports all 
popular 16· or 24-bit video boards and scanners including: 

Epson ~~ IBM 3119 
HP {/.~ Microtek 
Howtek '-~ Ricoh 

Sharp
IMAGE-IN 
INCORPORATED 

1-800-345-3540 
406 E. 79th St.• Minneapolis, MN 55420 • FAX612-888-3665 

Outside N. America call CPI, Geneva ++41-22-436-800 

Circle 200 on Inquiry Card. 



The Cream. 	 The Crop. 


There are plenty of places to get information in this 
industry. Too many. But if you want the best quality 
information, there's only one that rises to the top: 
BYTEWEEK. 

BYTEWEEK is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise manner. BYTEWEEK offers you what no 
other publication can: timely news on the rapidly­
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE1s 
experienced editorial staff can provide. 

C Ip C opm tHe1e 

Subscribe now and take advantage of a special 
subscription rate of $395 ($495 outside the U.S. and 
Canada). Your subscription to BYTEWEEK also 
includes a free subscription to BIX, BYTE1s exclusive 
on-line conferencing system. Don't miss this 
opportunity! 

For fastest service, call toll-free 1-800-258-5485 (in 
N.H., call 603-924-9281) and charge to a major credit 
card or we1ll bill you. 

One Phoenix Mill Lane, Peterborough, NH 0 3 4 5 8 . 

BYTEWE E~fers a money-back guarantee if you are not completely satisfied. 

---~--------------------------------------------------------

0 	YES! Sign me up as a subscriber to the Cream of the Crop, BYTEWEEK at the special subscription 

rate of $395 a year for 50 issues ($495 a year outside the U.S. and Canada). 


Name _________________ 

Title---------------- ­
Company ________________ 

Mail Address 

City/State/Zip ------------- ­

Business Phone - ------------ ­

On eP h o e nMi I II a n e 
P e t =:du g li';l'H 03458 

0 MasterCard 0 VISA 
0 Check enclosed 0 Bill me 

Card# --------------- ­
Exp·----------------~ 
Signature --------------~ 



THE BUYER'S l\tART 

A DIRECTORY OF PRODUCTS AND SERVICES 

THE BUYER'S MART is amonthly advertising section which enables readers to 
easily locate suppliers by product category. As a unique feature, each BUYER'S 
MART ad includes a Reader Service number to assist interested readers in 
requesting information from participating advertisers. 
Effective January 1, 1992. 
RATES: 3 issues-$625 6issues-$600 12 issues-$525 13 issues-$500 
P r e p a in D'I fl! lb: tc o m" ill oi ~ s e ltlSA/Mai A c c e p t e d . 


AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


ACADEMIC COMPUTING 

Transputer Education Kit 
Get started with Parallel Processing 

$396 
Kit includes ready-to-use PC add·in board with T«Kl 
transputer, 1M8 of RAM, and PC inlerface. Complete with 
Occam2 and C compilers, assembler, source-level debug­
gers, example programs, and 1500 pages o! documentation 
(incl. schemalics}. Expandable! 

Computer System Architects 
950 N. University Avenue, Provo UT a4so4 

(800) 7~CSA (801) 374·2300 F Al(ecnl 374-Z306 

Inquiry 701. 

ACCESSORIES 

RADIOACTIVE? 
Plot it on your PC witll The RM-60 RADIATION MONITOR 


Serial or prinler port. Detects: ALPHA•~A·GAMMA• X--AAY. 

MicroR, 1000 times the resolu1ion of standard geiger cOlllters. 


Excellent for tracking RADON GAS. Find sources. New: Version 2. 7 

+ WINDOWS, Plo t:• Background • Cosmic Rays• Clouds• Foods 


Gaff/Write for PC MAGAZINE review. • TSR • GM Tube 

VISAIMCIEURO Phone Olders. Not satisfied? Full refund. 


800-729-5397 o rTel/Fax: (302) 655-3800 

Aware Electronlcs Corp. 


PO. Box 4299, Wilming1on. OE 19807 $f49.50 


RECYCLE PRINTER RIBBONS 
Stop discarding expensive printer ribbons. Re-ink them 
up to 50 times with our Wf1. Ribbon Re-inkerl 

•Easy to use 
• Accommodates most ribbons 
• Bener-than·new print quality 
• Clean operation 
• Choose from 3 models 

BLUE RIBBON INK, LTD. 
3773 Cheny Creek North Dr., Suite 500, Denv0f, CO 80209 

(800) 477-3465 

Inquiry 702. 

CUT RIBBON COSTS! 
Re·ink your printer ribbons quickly and easily. Do all 
cartridge ribbons with just one inker! For crisp, black 
professional print since 1982. !bu can choose from 3 
models: Manual E-Zee Inker - $39.50 

Electric E·Zee Inker - $94.50 
Ink Master (Electric) - $189.00 

1 O OcfJB;a ft· uu/i 11 ri. Mo 9111}fbraa: *I e e. 
BORG INDUSTRIES 

525 MA IN ST.. JANESVILLE. IA 50647 
1-800-553-2404 In IA: 319·987·2976 

Inquiry 703. 

KEYBOARD, VIDEO, MOUSE 
Extension with EXTENDER 
Splitting with COMPANION 

Switching with COMMANDER 

Boosts signals up to 600 feet. Control up to 96 PCs with 
one keyboard and monitor. 

CYBEX CORPORATION 
2800H Bob Wallace Ave., Huntsville, AL 35805 

Phone 205-534-0011 Fax 205-534-0010 

Inquiry 704. 
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furnish typewritten copy.Ads can include headline (23 characters maximum), des­

criptive text (250 characters is recommended, but up to 350 characters can be 

accommodated), plus conixiny name, address and telephone number. Do not send 

logos or camera-ready artwork. 

DEADLINE: Ad copy is due approximately 2months prior to issue date. For exam­

ple: November issue closes on September 8. Send your copy and payment to THE 

BUYER'S MART, BYTE Magazine, 1Phoenix Mill Lane, Peterborough, NH 03458. 

For more inlormation call Joseph Mabe at 603-924-2656. FAX: 603-924-2683. 


ACCESSORIES 

ANTI-LOCK-UP PRODUCT! 
(SYSTEM WATCH) 

The a"''"'" for any unattended PCs in use 24 hours a day. 
SYSCPs-VOICE MAIL, etc. Grecll; !l'U IMlrJ 30 seconds and 
"'bool& upon no signal. Includes boaid,softwa"' & cables. (board 
does not use PC slol) TWENTV MINUTE INSTALLATION. Re­
Quires internal re·set switch. VisalMC $t59. ("°I. prices avail.) 

STREETWISE SYSTEMS 

1600 S. D i xH Wf!f Boc;a Raton, FL 33432 


800-654-0910 


Inquiry 705. 

HEWLETT PACKARD 
Buy - Sell - Trade 

Laser Jet 11/110 Color Pro (7440) 
laser 2000 2 Meg/4 Meg upgrades HP·7550A 
Desk Jet Oral! Pro DXUEXL 
Rugged Writer Draltmaster Ill 
Electrostatic Plotters C1600 (D Size)IC 1601 (E Size) 

Science kcessories Corporation Sonic Digitizers 
35• x 48" (2750) 60" x 12" (3175) 

T. E. Dasher & Associates 
4117 Second Ave. S., Birmingham, AL 35222 

Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 

Inquiry 706. 


ARRA V PROCESSORS 


I SCIENTIFIC ACCELERATOR 
25 MegaFLOP Floating Point Array Processor with 
256K+ static memory. Easily programmed by call­
ing 598 routines from your C, FORTRAN, or Pascal 
PC programs. 512x512 FFT 1.18 secs. Single slot 
board with software: $2,495.00. 

EIGHTEEN EIGHT LABORATORIES 
1247 Tamarisk, Boulder City, NV 89005 
Tel: 800-888-1119, Fax: 702-294-2611 

Inquiry 707. 


ARTIFICIAL INTELLIGENCE 


LISP Ilka never before.•. 
N for clabl e! 

Softw,..e Engineer v.2.0 is the most P"""rlul LISP for Windows. 
It was designed to put the power of LISP into ire hands of 
individuals. It includes a text e<itor, a dialog box designer and 
an icon editor. Functionality includes: OOP, stand-alone EXE's, 
adebugger; ODE, Menus, WindowsAPI calls and on-line help. 
Sug. Retail $249.95 

Raindrop Software Corporation 
833 ArapahoRoad, Suite 104, Richardson, Texas 75081 
(214) 234·2611 Fax: (214) 234-2674 

Inquiry 708. 

AUDIO 

DigPak"' 
The Standard for P CDigltized Sound! 

Use a single API for all PC sound boards 

with DigPak digitized sound drivers 

and ACOMP for 6-to-1 compression. 


THE Audio Solution, Inc. 
P.O. Box 11688, Clayton, MO 63105 

314/567-0267 

Inquiry 709. 

BAR CODE 

LABELING SOFTWARE 
On EPSON, IBM.OKI dot matrix or LaserJet. Flex­
ible design on one easy screen. Any formatlsize. 
Up to 120 fields/label. 18 text sizes to 3"-readable 
at 100'. AIAG, MIL-STD. 2 of 5, 128, UPC/EAN, 
Code 39. File Input & Scanned logos/symbols 
(PCXJ-$279. Other programs from $49. 30-day 
$$back. 

Worthington Data Solutions 
417·A Ingalls St ., Sanla Cruz., CA 95060 

(408) 458-9938 (800) 345-4220 

BAR CODE READERS 
For PC, XT. AT, & PS/2, Macintosh, and any RS-232 
terminal. Acts like 2nd keyboard, bar codes read 
as keyed data. With steel wand-$399. Top rated 
in independent reviews. Works with DOS, Xenix, 
Novell, Alloy, ·ALL software. Lasers, magstripe, & 
slot badge readers. 30-day $$ back. 

Worthington Data Solutions 
4l7·A Ingalls St., San1a Cruz.. CA 95060 

(408) 458-9938 (800) 345-4220 

PORTABLE READER 
Battery-operated, handheld reader with 64K static 
RAM, 2x16 LCD display, 32-key keyboard, Real­
Time-Clock. Wand or laser scanner. Program 
prompts and data checking through its own key­
board. Easy data transfer by RS-232 port or PC, 
PS/2 keyboard. Doubles as On-Line Reader. 30.day 
$$back. 

Worthington Data Solutions 
417·A Ingalls St .. Santa Cruz. , CA 95060 

(408) 458·9938 (800) 345-4220 

PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics characters to your 
program. Print from ANY MS-DOS language. Bar 
codes: UPC, EAN, 2 of 5, MSI, Code 39. Epson, 
Oki, IBM dot matrix text up to 1k". LaserJet up to 
2". Font ca1tridges not required. $179-$239. 30-day 
$$back. 

Worthington Data Solutions 
417·A Ingalls St .. Sanla Cruz. CA 95060 

(408) 458-9938 (800) 345·4220 

BAR CODERE ADERS 
Keyboard emulation for PC/XT/AT & PS/2'!; all 
clones and any RS-232 Terminal. Transparent 
to your operating system. Available with Steel 
wands. Lasers. Slot & Magstripe Readers. Same 
day shipping, 30-day money-back guarantee. 
One.year warranty. Re seller discounts available. 

AMERICAN MICROSYSTEMS 
2190 A Regal Parkway, Euless. TX 76040 

(BOO) 648-4452 (817) 571·9015 FAX (817) 685·6232 

http:2,495.00


BAR CODE 

BAR CODE PRINTING SOFTWARE 
• MS/PC DOS SYSTEMS 
• 9 & 24 PIN DOT MATRIX 
• H-P LASER JET/PLUS/SERIES II 
• MENU-DRIVEN or MEMORY RESIDENT 
• CODE 39, I 215, UPC AIE, EAN S/13 
• BIG TEXT & BAR CODE SOFTFONTS 

AMERICAN MICROSYSTEMS 
2190 A Regal Parkway, Euless, TX 76040 

(SOD) 64S-4452 (S17) 571-9015 FAX (S17) 6S5·6232 

PORTABLE BAR CODE READER 

Batlery operated, handheld reader with 64K RAM, 54 key 


~:r=~·s~~:!':~~~.2tcli~;n~mYi i~~t~~~!'-
gram geruaor suppor1s multiple programs and data files. 
lnter1acesto PC & PS/2 keyboards. RS-232 terminals, and 
~~~~SA~¥~t"tible modems 30-DW MONEY-BACK 

AMERICAN MICROSYSTEMS 
2190 A Regal Parkway, Euless, TX 76040 

(SOD) 648-4452 (817) 571-9015 FAX (817) 685-6232 

BAR CODE READERS 
$149.00 


Complete with Wand 


COMPUTER RESOURCES GROUP 

629 Silverdale Drive, Claremont, CA 91711 

CALL (714) 624-8734 
Inquiry 710. 

BAR CODE WEDGE &WAND: $179 
AGGRESSIVE PRICING I. , . Reseller discounts. Also high 
performance LASER, CCO, bar code slot readers, magnetk: 
stripe. User soltware-transpaienl keyboard emlJa!ion for PCs, 
clones, PSl2, Macintosh and RS-232 termilals. Scans all 
popular bar codes. Label and Bar code printing software. 
30-day rooney back. Vcsa/MC/AmEx. 

D4T A H.JNr ER 
6181 Medford, Huntington Beach, CA 92647 

(714) 892-5461 Fax 714-892-9'?68 

Inquiry 711. 

PC-Wand Bar Code Solutions 
Bar codes are east using our FULL line of readers & printers. 
They plug & play with your existing CPU/primer/terminals/ 
software systems in your office, store, truck, factory or 
warehouse. ITS' bar code DOS programs print on matrix 
or laser printers. 30 day relund, 1 year warranty. 
OEMIVAA/ Dealer discounts. · 

I n I er nTaethinoonl allll~)i !!!lse ms 
655-K Nmlh Berry St.. Brea, CA 92621-INeslern USA 
13 INelwyn Court, Richmond, IA 23229-Eastern USA 
(800)228-9487 (714)990-1880 (804)741-6725 (FAX)990-2503 

Inquiry 712. 

PC BAR CODE SPECIALISTS 
Bar code readers designed for fast, reliable, cost­
effective data entry. They emulate your keyboard, 
so scanned data looks just like it·was typed in! 
Choose from stain/essstee/wand, laser gun, card 
slot reader, and magnetic stripe scanner. Also, 
powerful Bar Code and Text printing software. Great 
warranty. Generous dealer discounts. 
Seagull Scientific Systems 
15127 N.E. 24th, Suite 333, Redmond, WA 98052 

206-451-8966 

BAR CODE 

DATA INPUT DEVICES 
Bar Code, Magnetic Slripe Readers & Smar!Card Encoder/ 
Reader for microcomputers & termin Is, ira:luding IBM P$J2 
& olhers, DEC. Macintosh, Al&T, CT. Wyse, Wang. AD readers 
connect on the keyboard cable & are transparent to al sofl· 
ware. UPC & 39 print programs, magnetic encoders, & por· 
table readers are also available. 

TPS Electronics 
4047 Transport, Palo Alto, CA 94303 

415-856-6833 Telex 371-9097 TPS PLA 
1·800·526-5920 FAX: 415·856-3843 

Inquiry 713. 

TIMEWAND II 
RUGGED/ZED PORTABLE BAR CODE READER 

The TimeWand II is madewith a durable cast metal case 
to give your data full protection. Three memory sizes 
of 32K, 64K or 128K are available. Standard features 
include a 19-button keypad and a 32·characterdisplay 
which shaNs the barcodethathas been scanned along 
with the date and time. TimeWand II starting at $698.00. 

Call today for a free Information kit. 

VIDEX, INC. 
1105 NE Circle Blvd .. Corvallis, OR 97330 (503) 758-0521 

Inquiry 714. 

PCB & SCHEMATIC CAD-$195 
"EASY.PC" for single-sided and multilayer boards 
to 17" x17" with up to 1500 /Cs including surface 
mount. Phenomenally fast and easy lo use. Over 
10,000 copies sold. Needs PC/XT/286/386 HERC/ 
CGAIEGA/VGA. Output to laserjet/inkjet/dot matrix 
printer, pen-ploller, photo-ploller and NC Drill. Not 
copy protected. VISAIMCIAMEX welcome. For full 
info circle inquiry # or contact us direct. 

NUMBER ONE SYSTEMS LTD. 
Harding Way, St. Ives. Hunt1nodon, Cambs, EnQland. PE17 4WR 

Tel 011-44-480·61778 Fax 011-44-48-494042 

Inquiry 715. 

VIEW CAD DRAWINGS 
SlrllnVIEW Allows non-CAD users lo view AuloCAD 
DWG, DXF & HPGL files on PCs. Print, Plot, atlach 
notes and hyper-link between files. Change views and 
layers. Accurate! Query databases to locale & highlight 
objects on the screen. 
Also, linkable SlrllnVIEW/LIB allows developers lo add 
vie wing capabilities to their own applications. 

Slrlln Computer Corporation 
25 Orchard View Dr., Ste. 14, Londonderry, NH 03053 
(603) 437-0727 Fax (603) 437-0737 

Inquiry 716. 

CAD/CAM 

STEPPER MOTOR CONTROL 
FROM APRINTER PORTI 

Indexer LPT'"' softwareNEW VERSION 2.1 $249 
VISAIMC 

• Controls up to six motors simultaneously 
• Linear and Circular lnterpotalion. 
• New features to accommodate machine control. 
• Easy-10-use DOS device driver. Super Manual. Co r p . 
• CAO·CAM interlace available. 

Corpmation. 1422 Arnold Ave.. 

Ability systems igi1~~.1~6~?J~rn15l6514338 
Inquiry 717. 

FREE TECHNICAL REPORT! 
Just request Info about the: 


"CAD/CAM Developer's K i tS!!ries 

C Librar es foi'CAOICAM, Engineering and GIS Applications 

650+ routines for DXF input/output graPihical display, line/ 
arclellipse/NURB spline construction/ediling, and much more 
than can be described here. 


Phone or FAX (617) 899·4350 for more inlorrnation. 

Bulldlng Block Software Inc. 

371 Moody S1ree1, Waltham, MA 02154 

Inquiry 718. 

CAD/CAM 

GREAT NEWS AutoCAD USERS 
KIS Scaling "The Problem Solver" makes R11 Vporl 
scaling easy. Create R11 Dimsty s 1'€ln The Fly" with 
KIS DIM Module Icons. KIS Scaling, REAL control of 
text, arrows & LTScale for R10 or R11. AuloDwglDad lets 
you load drawings with popdown menu. New EXTEND­
TRIM.LSP-Tutorial + AutoSizing + Aulosavo. Mulli­
scale dwgs are easy, so is ordering eo<>A.1.~547. ONLY 
$249. 

KIS SOFT~RE, INC. 

Box 663, Pearisburg, VA 24134 


Inquiry 719. 

CD-ROM 

FACE THE FACTS! 
Discover lhe Advantages of lhe New and lmProved 

Waylllla WO~d Faclbook 1991 
iJ dale. this iS Weyiata's highest QualilY release rJ the 11«1rld ttctbooll <JI CO-ROM. 
llprojec.ts our highes1 S1anda1dslor maps andlhe mosl Qlnent Wor~1in boll 
text an:! databaseorspreadsheel ltr!Ms. This CDROMalsoc.onlails OOITeifNaie 
rellMI soflware iltl is useable b c.omparis011S belween countries on ii maier 
d:lla.and c~lM>lewittiaHsp-eadsheeland~~s.MilJbleimmedialePJ 
for the Macillosh and IBM PC or comPalibtes and comes will our staflf.ytJ 61).oay 
mon~-Oadi:. guaran!ee. Suggested reta~ iwte ts $12900 > Order now for our sale 
prlte of Sti9.00I Call er wre us !or moie inl'ormation! 

VAY ZATATECl-NOLOGY I NC 
PoS'I Office Box fJR. Grill'ld A1pllfs. Mlmesotl 5574" 

Td' 800-735-7321 028132"591 Fo" r28l 326-0598 

Inquiry 720. 

CLIP ART 

BBS SYSTEMS 

•• BBS Package now available with "Programmer 

Fresh" shareware on CD ROM. Have a going 

BBS within days. Complete start-up package 


available @ best prices. 

GREAT HOBBY - GREAT AVOCATION •• 


PO Box 431. Excelsior. MN 55331

Isla ~ch Inc. 80<»\22·9724. 6121934-2024 (lloiee!" 
6121934-1824 (Rix) 

Inquiry 721. 

. COMMUNICATIONS 

SDLC, HDLC AND X. 2 SUPPORT 
Use Sangoma hardware and software lo provide 

cost effective, robust and easy-to.use SDLC, HDLC 
and X.25 links from MS-DOS, UNIX, PC-MOS, etc. 

All real time communication functions performed 
by intelligent co-processor card. 

Full function SNA emulation packages also 
available. 

Sangoma Technologies Inc. 
(416) 474-1990 1-800-388-2475 

Inquiry 722. 


COMPUTER INSURANCE 


I NSBESYOUR COMPUTER 
SAFEWARE Computerowners coverage provides 
replacement of hardware, media and purchased 
software. As lillle as $49 a year covers accidents, 
theft, power surges and more. One call does it all. 
Call 8 am-10 pm ET.(Sat. 9 to 5) 

TOLLFREE1800-848-3469 
(Local 614-262-0559) 

SAFEWARE, The Insurance Agency Inc. 

Inquiry 723. 


CROSS ASSEMBLERS 


CROSS ASSEMBLERS 

Universal Linker, Librarian 


Targets for 42 Microprocessors 

Hosts: MS-DOS, UNIX, VAX VMS 


ENERTEC, INC. 
BOX 1312, 811 W. Fifth SI. 


Lansdale, PA 19446 

Tel: 215-362-0966 Fax: 215·362-2404 


Inquiry 724. 

FEBRUARY 1992 • BYTE 327 


http:llprojec.ts


THE BUYER'S MART 


,I 

\ 

' 
~: • I 

I
I .... 

' ,4' 

.. 

I'
I 

II -

II 

...' , 

' ­

CROSS ASSEMBLERS 

CROSS ASSEMBLERS/SIMULATORS 
New unique full-function simulators for the 8096 and 
80C196 controllers, featuring ALL MODES of interrupts, 
plus the HSI, HSO, and AID functions. 
We also support the 8048/49, aoao1as, 8051152, and ZBD 
controllers with excellent, reasonably priced Cross 
Assemblers and Simulators. 

Lear Com Company 
2440 Kipling St., Sia. 206, LakeiMJod, CO 80215 

(303) 232-2226 FAX: (303) 232-8721 

Inquiry 725. 


CROSS DISASSEMBLERS 


PROFESSIONAL PC/DOS SOFTWARE 


CROSS-ASSEMBLERS/DISASSEMBLERS 


8051, 8048, 8096, 8080/85, ZS0/180, ZSOOO, SPARC, 
6800, 6809, 68HC11, 680XO, 6502/C02, 6301, 9900 

COMPLETE, OPTIMIZED DEVELOPMENT TOOL SETS 
FOR THE ENGINEERING PROFESSIONAL 

CALL (408) 773-8465 
PO BDx &1929, SUNtMIALE CA 9-1006LOGISOFT FAX: (408) n3-8466 

Inquiry 726. 


DAT A ANALYSIS 


FORECASTING 

PATTERN RECOGNITION 


• DynaMind~ Neural Network Soflware 
• Developed with Intel • PC Based 

• Neurolink~-link a Neural Net to your C-code 
• Menus, manual, full-color graphic interface 

• Processes dala from spreadsheets 

ONLY $135! ~6"~~y~~~x. inc. 

FREE Brochure: 303/442-3539 ~~~:ii~:a~: 
Inquiry 727 . 


DATA RECOVERY 


CRASHED? 
Your valuable data can be recovered! 

• 95% success rate • Fast turn around 

• Priority service available • Clean room 


• Servicing Novell, DOS, Macintosh, Unix, 

Xenix, OS/2, Bernoulli, Sun and morel 


ONTRACK DATA RECOVERY, INC. 
6321 Bury Dri119, Eden Prairie, MN 55346 

1-800-872-2599 • 612-937-5161 

Inquiry 728. 


DATA/DISK CONVERSION 


CONVERTING YOUR DISKETTES? 

ENTRUST THEM TO US! 


2500 IJVord Processor & Computer formats, 

31h", 51/4", 8" Disks, Mag Tapes, Mag Cards, Cartridges, 


Cassettes & eMM Custom Conversions, Programming 

& Applications Development 


DISK DUPLICA TIDN 

OCR SCANNING SERVICES 


Cell us !or Quality, Best Prices and Quickest Turnaround Time. 


COMPANY COMPENDIA, INC., ss E. W"hlngton St, 
#237. Chicago, IL 60602 TEL: 1·B00·374·DISK FAX: 312·419·1390 

Inquiry 729. 

Quality Conversions 
Tape - Cartridge 


Disk - Scan 


Lowest Price 


Call .. . 1ST Run Computer Services Inc. 

(800) 833·2207 (outs;de NY) 

(212) 779·0800 On NY) 

Inquiry 730. 

, t 

DAT A/DISK CONVERSION 

THE #1 CHOICE 

In disk & tape conversion 


for many leading corporations, government agencies, 
law firms, and companies in f!Nery industry-world.wide. 

Free test • Satisfaction guaranteed 

Graphics Unlimited Inc. 
3000 Second SI. North, Minneapolis, MN 55411 

(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 

Inquiry 731. 

IBM PC •TO• HP FILE COPY 
FASTER EASIER TO USE 
Update version uses windows: Call for free demo! IBM 
PC <to> HP File Copy allows IBM PCs, PS/2, 
compatibles to interchange files with Hewlett­
Packard Series 70, 80, 200, 300, 1000, 9000s. 

Oswego Software 
Box 310 708/554-3567 
Oswego, IL 60543 FAX 708/554-3573 

Inquiry 732. 

CONVERSIONSERVICES 
Convert any 9-lrack magnetic tape lo or lrom over 
3 o llo01ats including 3 'h'5 y, 8" ~isk formats & 
word processors. Disk-to-disk conversions also 
available. Call for more info. Introducing OCR Scan· 
ning Services. 

Pivar Computing Services, Inc. 
165 Arlington Hgls. Ad., Dept #8 

Buffalo Grove. I 600Sg (800) Convert 

DATABASE 

NOTEBOOK II 
• Database mgr. for unlimited text • Research Notes 
• Inventory • Client profiles • Collectables • Full text 
editor • Concept analysis • 12 pages text per record 
• Menu-driven interlace • Excellent tutorial • 30-day 
money-back guarantee. From $189. 

Pro/Tem Software, Inc. 
3790 El Camino Aeat, Suile 389, Palo Alto CA 94306 

Call toll-free 800/533-6922 FAX: 415/323-0611 

Inquiry 733. 

DISK DRIVES 

IBM PS/2 HARD DRIVES 
30MB MOD 30, 30·286 $350 
30MB MOD 50Z, 55SX 450 
60MB MOD 50Z, 55SX, 70 695 

120MB MOD 50Z, 55SX, 70 795 

New, genuine Big Blue Product with 1 yr. Warranty. 

Cal for Model 60/80 drives. Terms: COD/MC/Visa 


COMPUTER TECHNIQUES 
Merrill Island, FL 32953-3484 


Phone/Fax (407) 453·8783 


Inquiry 734. 

EDUCATION 

B. S&.M. SlnCOMPUTE!f!ICI ENCE 
The American Institute fCf Computer Sciences olfers an in­
depth correspondence program to earn your Bachelor of 
Science and Master of Science degrees in Computer Science 
at home. B.S. subjects covered are: MS/DOS, BASIC, 
PASCAL, C, Data File Processing, Data Structures & 
Operaling systems. M.S. program includes subjects in Soft­
ware Engineering and Artificial Intelligence. 

AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. South. Ste. 200, Birmingham, AL 35205 

800·767-2427 205-323-6191 

ENTERTAINMENT 

Go, NEMESIS, Go 
G o a Zen game. So appealing, it has endured 4.000 
yea1s. So useful, governments study it. 
NEMESIS Go Junior entices novices of any age. 
NEMESIS Go Master Deluxe satiates the addicted. 
Windows, Macintosh and DOS versions available. 

Chaos Manor User's Choice ANard (BYTE/1990) 

Toyogo, Inc. (800) 869-6469 
PO Box 25460-Y, Honolulu, HI 96825-0460 

(808) 396-5526 fax: (808) 396-4126 

Inquiry 736. 


FAULT TOLERANCE 


No*stop Network 
No·s1op Network, the only Level 3 Fault Tolerant 
software product that allows MIRRORED 
SERVERS and CONTINUOUS PROCESSING in 
any PC/LAN. Supports Novell, Microsoft, IBM, 
Banyan, etc. Any server environment-DOS, OS/2, 
Unix, Wang, DEC, etc. 

Nonstop Networks Limited 
20 Waterside, New York, NY 10010 

212-481-8488 

nquiry 737. 

FINANCIAL SOFTWARE 

BrainMaker: 
"The most fascinating computer soft ­
ware I've ever seen ... learn about this 
stuff."John Dvorak, PC Mag. Predicts stocks, 
bonds, sales, inventories. Comprehensive 
manual. Menus. 12,000 sold. PC or Mac. 

Still only $1951 

Free Flyer: 800/284-8112, 916/477-7481 
California Scientific Software 

Inquiry 738. 


FLOW CHARTS 


New Windows 3 . Diagramming Tool 
ADS Diagrammer is a general purpose diagramming 
tool which can be used to create flow charts, block 
diagrams, structure charts, OFOs, and more. Customize 
for your type of diagram by adding your own symbols 
and line terminators to the existing libraries. Draw sym­
bols within symbols. Link Objects. Manipulate curves 
directly. Call for free trial disk. 

$250 Atlantic Design Systems 
Phone: (BOD) 745·6095 or (603) 524-2943 

Fax: (603) 524-3657 

Inquiry 739. 

WINDOWS FLOWCHARTER $129 
RFFlow 2.0 is a professional drawing tool for 
flowcharts & org charts. Requires Microsoft Win­
dows3.0. 100 shapes auto adjust in size. Diagonal 
lines and curves. Aulo line routing and re-routing. 
Click on a shape to bring up a sub-chart. Move 
charts to other apps. via the Clipboard. Call for free 
trial disk. 

RFF ELECTRONICS 
1053 Banyan Court, Loverand, CO 80538 

Phone: (303) 663-5767 FAX: (303) 669-4889 

G.l.S. 

Digital Base Maps 
Local Street Maps, State Maps, and World Maps 


for AuloCAD®, MicroStation", 

Atlas*GIS, Maplnfo", or DXF" 


Gigabytes of Map Dala available! 


Micro Map & CAD 
(303) 988-4940 

Inquiry 740. 

,I 
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HARD DRIVE REPAIR 

HARD DRIVE REPAIR 
A LS) 

DATA RECOVERY 
FAST TURN!! CALL FOR DETAILS 

H&W micro labs, inc. 
528 -C Fore st Parkway, Forest Park, GA 30050 

404·366·1600 Fax: 404·366·0040 

Inquiry 741. 

CAPACITY MFM/RWESDllSCSl/IDE LOWEST 
DISC DRIVE 

REPAIR 
PRICES 

10 19 Mb $5 5 
2 0 29 7 5 
3 0 39 85 
4 0 49 1 0 5 
5 0 85 1 4 0 
86 12 0 175 
1 2 1 6 02 0 5 
1 6 1 3 5 02 5 9 
351 700395 

Inquiry 742. 

Jb TECHNOLOOIEI, INC. 

5105 Mauree n Lane 
Moorpark, CA 93021 

....... 1800) 688·0908 
FAX: (BOS) S29°7712 

HARDWARE 

DOS & WINDOWS PROBLEMS 
can be resolved with an Award BIOS ROM 
Upgrade. Windows 3.0 and DOSS.a support. 
Add IDE drives, 31h" 1 .44Mb floppie s, more. 

HARDWARE/COMPUTERS 

NEW! 20MHz 16·bll FORTH Single Board 
Controller with Bch 10-bil AID, 3ch 8-bit DIA 

TDS2020 FORrH CONTROLLER ANO OOA·LDGGER- 4'x3' lloord llSe5 Hrta<IU 
16-blt Hl!/532 CMOS ,.P. Screams along at 3M!PS, but runs on only 30ma. 
On-board high-level easy FORrH language and assembler-no need lor 
i1H11cuit emulalion! Upto512KNVRAM,45KPROM.AUachkcyboard, led, 12C 

~=~:r;,~~~~i~~::~~~·d;~~~~~:ar~~~f~ti!~P~o~r~-;~~h 
PC. Usefor machine control. dala-logging. insPecl!On. mbciics, remole roo itor­
ing. etc. $299 l25s). STARTER PACK $499. 

Cllll NOW FOR DETAILS! Sale.or-return 
S a e liQpmp any te/:( 7 11 1 5 · 

Eu10P•llfl T•chnology ra.r: I 1 ,, r 5 . 

Inquiry 747. 

SC/Fox~ EMBEDDED COMPUTERS 
PC Parallel Coprocessor Plug-In Boards: 15 MIPS a'-9 50 MIPS 
bu1'St using the SC32 32-bit CPU or the 16-bil Harris ATX 2000~ 
VME Master/Slave System Controller SBC: '18 MIPS avg 10 MIPS 
burst, usesATX2000cpu, SCSI, 2sa, 1 ptr ports, to640Kbytas. 
Stand·Ak>ne Single Boird Computers: 18 MIPSavg 60 MIPSburst. 
3J or 1QQ)l100mm Eurocard-size using either SC32 or RTX 2000. 
Ideal for embedded reaktime control. data acquisilion, roboics. and 
signal processing. OEM sollwaredeveloprnenl system included. 

S I LI arxMfP 0 S E II fl Q.15) 322-8763 
208 California A110nue, Palo Alto, CA 94306 

Inquiry 748. 

SDK-386™* 
"386 is a trademark of lnlel Corporal!on. Used by permission 

BRAND NEW AND AVAILABLE ONLY FROM URDA, 
INC. along with the URDA SDK-85 and SDK-86 educa· 
tional trainers and microprocessor development systems. 

The URDA SDK-51 will t:e available next year. Other 8, 
16, and 32 bit systems are available. 

Phone URDA, Inc. 
1-800-338-0517 or 412·683-8732 

Inquiry 749. 


JAPAN MARKET 


Looking for Suppllers 
How about entering the Japanese market? We'd like to help 
you. The enormous trade surplus encourages Japan to pur ­
chase foreign producls. Generating great demand for com­
puler hardware and software, the Japan market is a Uracting 
worldwide altention. If lhis market appeals to you, contact 
us by fax todayl We would appreciate catalogs depicting your 
producls well. 

Glken Shoji Co., Ltd. 
Fax: 81-052-972-6577 Phone: 81-052-972-6544 
6F Soar Bldg. 2·3. 1-chome, Izumi, Higashi-ku, Nagoya 461. Japan 

Inquiry 750. 

LANS 

FREELAN 
Complete LAN solution at LAN CARD price 

_.. 2 user Ethernet Starter kitfor $229, inc luding:• Two B-bit 
Ethernet ca1ds (w/drivers) • Two terminators and one 15' cable 
• NetworkOperatingSyslemfortwo users._.. 2 user Arcnet 
Slarter Kit for $159. • Additional user: Ethernet $119, Arena! 
$84. • LAN cards and NOS separalely available. 

Crystal Computing Corporation 
3140 De La Cruz Blvd. Suite200, Santa Clara, CA 95054 
Tel (408) 748-0125 ( 8 12816:lo9 Fax (408) 748·0879 

Inquiry 751 . 

The 25 Network 
Try the 1st truly low-cost LAN 

• Connect 2 or 3 PCs. XTs. ATs 
• Uses serial ports and 5-wire cable 
• Runs at 115K baud 
• Runs in background, tolally transparent 
• Share any device, any file, any time 
• Needs only 	14K of RAM 

Skeptical? We make believers! 

Information Modes 
P.O. Drawer F, Denton, TX 76202 


817-387-3339 Orders 800-628-7992 


Inquiry 752. 

753 
8 3 5 

LANS/SOFTW ARE 

NetRunner 
Remote Control Program for just $19.95 •I 

•Control remotecomputeracrossWAN o r LAN• Run­
ning on NetBIOS, Novell, RS-232 and Modem • Key· 
board locking • Remote execution • File transfer. 
$19.95 per user, $24.95 starter kit, $99.95 unlimi ted. 
•Network Operating System available for $39.95, w ith 
File/Record locking, Printer Spooling, Peer-to-peer. 

Crystal Computing Corporation 
3140 De La Cruz Blvd. Suite200, Santa Clara. CA 95054 
Tel (408) 748-0125 (BOO) 726·6209 Fax (408) 748-0879 

Inquiry 753. 


LAPTOP COMPUTERS 


SAVE/ ILAPTOPS*NOTEBOOKS ISAVE/ 

TOSHIBA • EVEREX • ZENITH • AT & T • lANDON 

AST • SPWO • SHARP • BONDWELL • ALA • LIBREX 


PANASONIC• ALTIMA • LEADING EDGE • FORA 

PPD<ARD BELL • SAMSUNG • llEC • Tl • CCM'AQ 
 '. 
•We ALSO carry a full line of accessories • 

Computer Options Unlimited 
12 Maiden Lane, Bound Brook, NJ 08805 

CALL: (BOO) 424-7678 Need Help?:908-469-7678 
9-9 M-F 9- 5 Sal. 6 days Worldwide Sales 

Inquiry 754. 

IBM CONVERTIBLE 
MEMORY-128K $79 256K $225 3B4K $295 
MODEMS-Standard $75 Enhanced $175 
CRT ADAPTER-for monitors $99 
SERIAUPARALLEL ADAPTER-$120 
MONITORS- Monochrome $ 115 Color $249 

~~:~iftct;~i-,~ase SJ~ATTERY -$89 
I"" HARD DRIVES-20 Meg-$495 40 Me9-$695 

MORE ACCESSORIES AVAILABLE 
COIVPUTER RE SET 

P.O. Box 461782. Garland. T X 75046 
Phone ( 2 1! q )6 · I I S F2 A OC 2 1! q tl 9 2 0 

Inquiry 755. 


LAPTOP PERIPHERALS 


LAPTOP PERIPHERALS 
NEW LOW PRICES ON: 

• Battery Powered Printers 
• P ortable Hard Drives 
• Laptop Expansion Systems 
• 	 Backlites AND MORE! 

Call for free catalog 

AX ONI X CORPORATION 
(800) 866-9797 

Inquiry 756. 

LAPTOP POWER ADAPTERS 
AC and DC input 

TOSHIBA INTERNAL CARDS 
Fax/modems: 9600/2400bps, sollware, acoustic port 
Modems, exp: 2400 bps, acoustic or serial port Modem, 
dedicated: 2400 bps (nolebooks, T31&3200SX) Serial 10 
cards: RS232. RS422, SCS I, HPIL, barcode 

Contact us for more information: 

PRODUCT R&D Corporation (Calif.) 
805/546·971 3 Fax 805/546·9716 

Inquiry 757. 

YOUR SALES MESSAGE 
about the special computer product or service 

tha t you provide belongs in print. 

THE BUYE R' S l\MR T 
can help you reach computer professionals and 

produce valuable inquiries for your company! 
Call Joseph Mabe for more information 

603-924-2656 
or 

Fax: 603-924-2683 

Inquiry 758. 
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Call for our FREE Catalog. 

KOMPUTERWERK, INC. 
851 Park view Blvd. , Pittsburgh, PA 15215 
0 R 0 B 8482 3 • i;a, (4 1tl,11~.0384 Fa • !412)782·5011 

Inquiry 743. 

EllERY'fll NGYOO NEED . • 
Low prices on industrial and personal computers, 
monitors. works tations, peripherals, drives, 
modems, boards, LAN & network products. I/Cs 
memory, co-processors, ribbons, software, etc. 

EJPOR.JfMOS/ 11 WEEXft)RT I 

Llmatub Import-Export, Inc. 
3590 S. State Ad. 7 Suite 16, Miramar, FL 33023 

TEL (305) 963·7722 FAX (305) 963· 7733 

Inquiry 744. 

MAINFRAME POWER 
Microcomputer Price! 

• Mulli-Task • Unlimited Users* 
• REAL DOS • Ethernet Compatible 

ONLY...$99500 ' WhiO h ;""""" 
• New ~SI 40 MEG HD (17msec) 
• Como1ete setup v.1tti utilities. OOS & DOS lits. menu & S)'SE11 manual. 
•Can boot regular OOS also 

OCTOPUS SYSTEMS Inc. 
''Many DOS arms to seNe )'OU" 

404 - 448- 4980 
Inquiry 745. 

PRE-OWNED ELECTRONICS, INC. 
THE Independent Prr:Nider, serving the Dealer, 
Professional, Corporate, Government, and 

· Educational Buyer since 1 9 B. 5 
A PPLE "' I I & M A CINTOS H"' 
SYSTEMS• PARTS• EXCHANGE REPAIRS 

Call for a Catalog ... 800-274-5343 
lnt'I: 617-275-4600 • Fax: 617-275-4848 

20 5 BURLI NGION ROAD• BEDFORD, MA 01730 

Inquiry 746. 

.. 



THE BUYER'S MART 

PRODUCT MANAGEMENT 

Keep Track of Bug Reports 
New tool gves instant access to information about pend· 
ing bug reports/suggestions on the products you main· 
lain or support. Eases planning of new releases. No 
more paperwork, lost reports or hunting for customers' 
example files. Multiple users (development, marketing, 
QA) can independently categorize, prioritize, and re­
arrange records. KeyTrack $495 

C Street Software 
(805) 486·7807. (800) 350·8649 • Fax (805) 483-7809 
3L Ud (UK) +44 506 41 59 59 Fax +44 506 41 59 44 

Inquiry 759. 

PROGRAMMERS TOOLS 

DON'T DEVELOP NETWORK APPLICATIONS 
w l tNAPCpa PDWtrlul library sub-routine package that handles all 
the details of NelBIOSor IPX programming! NPPC supports hiph-level 
programcommunicationsat the message level for all server/client and 
peer-to·peer models. If y oar11 using Cor Assembler~ NPPC aiiaNS 
you to write asingle applicalion that runs on BOTH IPX ANO NetBIOS 
without any modifications. NPPC is compalible with any true NetBIOS 
emulato1: therefOfe applications wriUen wiith NPPCwill w::111c with most 
LANs in the marketplace. We ofler a 30 day money back guarantee. 

NPPC for IPX or NolBIOS: $195.00. w I s I oh u$315.lll : 
SOFTWAREHOUSE CORPORATION 

326 State Street, Los Altos, CA 94022 
(415) 949·0203 FAX: (415) 949·0208 

Inquiry 760. 

PUBLIC DOMAIN 

$1.00 PER DISK 
NO MINIMUM ORDER! 


Free Catalog of 700 + Programs 

Many Unique, Hard to Find Titles. 


(Wilch For Our On-Line BBS-Coming Soon/) 

Northern Micro Systems 
16 Man St Absarokee, MT 59001 

(406) 328-4343 

Inquiry 761 . 

FREE SOFTWARE FOR IBM®/clones 
TRY US! GET 15/5.25" or 6/3.5" Disks full 
of our best selling software-FREE. Great 
games, programmer's utilities, business, 
educational, and desktop publishing. Pay 
only $5.00 shipping/handling. Credit cards 
only. Call Todayl 

SMC SOFTWARE PUBLISHERS 
619-931-8111 

Inquiry 762. 

FREE CATALOG 
FOR IBM PD AND SHAREMRE 


SELECTED PROGRAMS 

LATEST VERSIONS 


Low as $1.50 


SOFTSHOPPE, INC. 
TEL: 800-829-2378 • 313· 761· 7638 

FAX: 313-761-7639 
P. 0. Box 3678, ANN ARBOR, Ml 48106 

Inquiry 763. 

RESTAURANT MANAGEMENT 

CoreMan 
The Computerized Restaurant Management System 
for restaurant success with control and competitive 
edge. Order Entry, Kitchen's Order, Customer's Receipt, 
Worker's time keeping, Sales and Cost-Profit analysis, 
Inventory and much more. Complete system (IBM PC, 
printer and software) starting from $2,500. 

Demo sollware $9+$1 s/h. VISA/MC. 

MegaChomp Company 
7230 Frankford Avenue, Philadelphia, PA 19135-1016 

/215) 331·2748 Fax: (215) 331-4188 

Inquiry 764. 
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ROM BIOS UPGRADES 

AMI, PHOENIX & MR BIOS 
Upgrade ~url8M PC, XT. AT or compatible. Also 3865X 
& 386 versions. Supports 2 user-defined hard drives, 
101/102 KB, 360, 720. 1.2 & 1.44 floppies, setup in ROM. 
All Video, Windows 3.0 Diagnoslic in ROM AMI 286 & 
306 versions only. CALL. New version just came in. 

Advanced Software 
4'h Marlboro Road Suile 2R, Derry NH 03038 

800-835-2467 603-432-1532 

Inquiry 765. 

SECURITY 

FI GR Pl RAl:V! 
Since 1986. c~es worldwide have been choosing Az-Tech 
security producls. If you demand the sllongesl prO!ection a\'ailable, 
why not choose one of these "proven leaders": 

• EVERLOCK Copy Protection 
• EVERTRAK Software Security 
• EVEAKEY 11 "The Lock" 

For IBM and Compatibles. 30 day money back guarantee. Free info 
and demo disk a\'ailable. 

Az.:rech Software, Inc. 
201 East Franklin, Richmond, MO 64085 

(816) 776-2700
(800) 227•O644 Fax: (816) 776-8398 

Inquiry 766. 

THE ULTIMATE COPY PROTECTION 
• Completely Menu Driven Quite Simply 
• Defeats all Hardware/Software Copiers The Best 
• No Source Code Changes m.ys To 
• Multiple l.ayering Protect Your Vs/usbl~ 
• No Damaged Media Sottwsre Investment 
• Full Hard Disk & LAN Support 
• Unlimited Metering, FREE Demo Disk 
STOPVIEW"' STOPCOPY PLUS• (800) 679-2224 
BBi COMPUTER SYSTEMS, INC. (301) 871-1094 
14105 Heritage Lane, Silver Spring, MD 20906 

FAX: (301) 460·7545 

Inquiry 767. 

HYPER-LOCK 
If you search for a powerful copy protection system, 

you also can have privileges of HYPER-LOCK. 

• Protecls on slandard diskettes • Machine And/Or Hard disk 

install • LAN supporl • Cannol be copied by any device 

• No source code reQuired • And/Or password protection 


• Cos! effeclive • FREE demo disk and ~fa 


GUVEN COMPUTER LTD. 
Talimyeri sk. 7f3 Macka/lslanbul TURKEY 
(90) 1·136 10 07 Fax: (90) 1·160 36 46 

Inquiry 768. 

Cop's CopyLock 11 
The professional software protection with 

TRUE Machine Install. Option Board safe. 

Supports OS/2, Windows and Trace. 

LINK Computer 
lnt'I: +45 31232350 Fax +45 31238448 
US/CAN: 800-344-2545 Fax 408·923-7061 

BIT -LOCK® SECURITY 
Piracy SURVIVAL 8 YEARS proves effectiveness of 
powerful multilayered security. Rapid decryption 
algorilhms. PARALLEL or SERIAL port·lransparenl 
security device. Complemented by economical KEY­
LOK• and mullifealured CDMPU·LDCK" including 
countdown, timeout, data encryption, and muUiproduct 
protection. (Dos/Unix/Mac). Also, access control. 

MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Littleton, CO 80122 

(303) 770·1917 

Inquiry 769. 

SECURITY 

HANDS OFF THE BOARD® 
1 r.BIZE SECURITY BOARD 

Stop floppy boot - Require password to boot PC 
Real-lime disk encrypt - prevent boot sector virus 
Prevent DOS FORMAT/FDISK and low-level formats 
Set hard disk READ ONLY or turn ON/OFF 
Ti.m floppies, printers and COM ports ON/OFF 
IBM XT. AT Bus - DOS V3.0+ - $149.95 + $5.00 S/H 

SYSTEMS CONSULTING INC. 
PO BOX 111209. Pittsburgh. PA 15238 

(412) 781·5280 

Inquiry 770. 

HALT DATA THIEVES! 

Cypherlink 

"'4 automatically encrypts your transmitted data, 

.,.. restricts dial-up access, 
.... offers US gov. approved DES encryption. 
... $795 (Volume discounts avail) CALL TOOAY 

Triton Systems, Inc. 
109 E. Scenic Dr., Pass Christian, MS 39571 

(800) 367-7191 Fax (601) 452-2007 

Inquiry 771. 

SERVER MIRRORING 

No*stop Network 
No'stop Network, the only Level 3 Fault Tolerant 
and Backup software that allows MIRRORED 
SERVERS and CONTINUOUS PROCESSING in 
any PC/U\N. Supports Novell, Microsoft, IBM, Ban· 
yan, etc. Any se1ver environment-DOS, OS/2, 
Unix, Wang, DEC, etc. 

NONSTOP NETWORKS LIMITED 
20 Waterside, New York, NY 10010 

212-481-8488 

Inquiry 772. 

SHAREWARE 

Latest Version SHAREWARE 

Available! 


GENEROUS PREMIUMS 

given toward purchase of CD ROM 


PLAYERS & EQUIPMENT. 

Catalog available: Call 1·800-722-9724 

PO Box 431. Excelsior, MN 55331Isla Tech Inc. 
(Voice) 6121934·2024; Ila<) 612/934-2824 

Inquiry 773. 

FREE KIDS SOFTWARE FOR IBM® 
TRY USI GET 15/5.25" or 6/3.5" Disks full 
of our best selling software for kids-FREE. 
Great games, puzzles, tutorials, and educa­
tional programming. Pay only $5.00 ship· 
ping/handling. Credit cards only. Call Today! 

SMC SOFTWARE PUBLISHERS 
619-931-8111 

Inquiry 774. 

SOFTWARE/ ACCOUNTING 

dBASE BUSINESS 1111LS 
• GENERAL LEDGER • PURCH OAOllNVNlORY 
• ORDER ENTRY • ACCOUNTS RECVABLE 
• JOB COSTING •JOB ESTIMATING 
• BILL OF MATLS • SALES ANAL\'SIS 
•PAYROLL 	 • ACCOUNTS B\YABLE 

$99/$198 ea + S&H 

d Alf.MA II VSEl'M ~red. Card-Check-COD 

B586 Miramar Place, San Diego, CA 92121 


(619) 452-0044 (BOO) 223-9963 


Inquiry 775. 



SOFTWARE/ ACCOUNTING 

WLT/CURRENC~CCOINTI NG 
• Keep accounts in any currency 
• Evalua le balances with 3 exchange rates 
• Compute gain/loss on exchange 
• Full.featured LAN GIL $199.95+s&h 
• Fully functional Demo $5 
• VISA/MC. 30 days money back. Dealers welcome. 

vertech Inc. 
19 Ch. Chavanne, CH-1196 Gland, Switzerland 
Tel 011-412-264-5490 Fax 011-412-264-5393 
BBS 011-412-264-5343 

Inquiry 776. 

SOFTWARE/BUSINESS 

DATA ENTRY SOFTWARE 
Full featured. heads-down data entry 


with two-pass verification, edit language, 

operator stats, much more! Designed for 

the PS/2® , PC, XT, AT or compatibles. 


PCs from $395 LAN version available 


FREE30dayt rial 
Computer Keyes Tel: 206/776/6443 
21929 Makah Rd., Fax: 206/776-7210 
Wr:xJ&lay, WA 98020 USA: 800/356-0203 

SOFTWARE/ENGINEERING 

Analog Circuit Slmulatlon 
• P Can d Macintosh CAE • E1tlensive Model Libraries 
• Schematic Entry • Wawform Analysis 
• 	SPICE Simulator • Reporl-Ouality Planing 


using Extended Memory •Full SPICE programs 

• Monie Carlo Analysis starting at $95. Complete 
• Parameter Sweeping S'jStems from just $890. 

P. ra s.n intusoft011». Peaa CA so133.0110 
(213) 833-0710 FAX (213) 833-9658 

Call for your Free Demo and information kit. 


Inquiry 777. 

MICROSTRESS CORPORATION 
Announcing MICROSAFE 20/30 Rel. 3.10 

Structural Analysis Program for IBM PCs & compatibles. 
Number of nodes, elements & loading conditions limited by 
disk space & model bandwidth (11000 d.o.I.) Color graphics 
support on various display cards (EGA, VGA, VEGA, HER­
CULES etc.) $350. SAFEACAO (bi·directional AUTOCADD 
interface ver. 9+) $110. SAFELIBs (Beam Element Libraries 
for steel, wood & concrete incl. complete AISC Database) 
$85. Does no! incl. shipping. 

P.O. 	BOX 3194, BELLEVUE, WA 98009 
TEUFAX (206) 450-0316 

Inquiry 778. 

M XEfJMODESI MULJfl ON 
TopSPICE/plus S 1 S 9 

Upgrade to the power of true Analog/Digital/ 
Behavioral mixed-mode circuit simulation for PC. 
SPICE2g6/3 compatible. Built-in event-driven logic 
simulator. Behavioral modeling. Graphics 
postprocessor. FREE demo. 

PENZAR DEVELOPMENT 
P.O. Box 10358, Canoga Park, CA 91309 

(818) 594-0363 (800) 272-0674 Fax(818) 340-6316 

Inquiry 779. 

Worstcase Gets Even Better! 

ECA-2 Analog Circuit Simulator 

Offers the best Monte Carlo and Worst·Case Analyses 

TWICE the speed at HALF the cost! 
• Interactive/batch modes • Full Nonlinear Simulator 
• On line, Real Time Graphics • Mulliple Plots 
•AC. DC, Transient, Fourier, Temperature 

Tatum Labs, Inc. 
P.0 Box 1263, Ann Arbor, Ml 48106-1263 

(313) 663-8810 

Inquiry 780. 

SOFTWARE/GRAPHICS 

Postscript from C 
c_pslib function library 

Order today for $149.00 


and receive FREE source code! 


Barton Creek Software 

2222 We srt ifrails S t 11!6, A u s tr 008745 


512-441-8354 
Inquiry 781. 

NEW VERSION! 
TGL Professional v. 4.0 

"Th " I I I On\1 Ill I eC A a t •• It ri !F Is n e • 
TGL 1he most complete toolbox ol 20 & 30 geometric routines available 

today! Now o~r 600 routines including NURBS, OXF. G1aphics. Surfacing, 

Hidden Line, l/o1umes.A1eas. hnslcxms, Pe~Ctiw:s, Pol)'l)'Jll (lrilUnion/Oiff), 

Clipping, Tangents and more. With lull source. 30 day ~antee. $500.00 

Si.H Incl. Foreign $535.00JS. S&.H via In!'! A~ Posl inCI. US.e VISA Of Master· 

C.Jd.Alechnica\paperonTGl...isavai.i>e ~ reQuesl. 


Disk Software Inc. 
2116E. Arapaho Rd., Suite487, Richardson, TX USA 75081 

Phone: 214-423-7288 - 800·63S·7760 - FAX: 214-423-7288 


Inquiry 782. 

RAINDROP™ 
FAST, compact PrtScrn Utility for end users ANO 

developers. Hardcopy as fast as 10 secs. Average binary 

size· 6 kbyte. 14 video graphic standards. Scale, rotate, 

colorize and more. 'CALL' from user-written programs. 

Complete 9- & 24·pin dot-matrix, inkjet, and laserjet 

library $44.95+$3 sih. 


ECLECTIC SYSTEMS 
8106 SI. David Ct., Springlield, VA 22153 

(703) 440-0064 Fax (703) 455-8965 

Inquiry 783. 

PEN PLOTTER EMULATOR 
FPLOT turns your printer into an HP pen plotter. Fast 

hi-res output, no jagged lines. Vary line width, color. 

Screen preview with zoom and pan. Sland-alone, 

background, and device driver modes. WCYks with most 

CAO and graphics programs. Supports most printers. 

New version 3. $119+$3 S&H. 30 day money back. 

VISA/MC/Check/MO. 


FPLOT Corporation 
24-16 Steinway St., Suite 605, Astoria, NY 11103 


718-545-3505 . 


Inquiry 784. 

GRAPHICS PRINTER SUPPORT 
AT LASTI UselhePrtSckeylo make quality scaled B&W 

er color reproductions a your display cn any dot matrix, 

laser, or inkjet printer (incl. Postscript) in up to 64 shades 

al gray or 256 colors. GRAFPLUS also creates PCX & 

TIFF files. Supports Windows 3.0 or DOS application 

graphics - EGA, VGA, Super VGA, Hercules screens. 

Linkable/OEM versions available. 


Jewell Technologies, Inc. 
130 Nickerson St., Suile 105, Seattle, WA 98109 

1 (800) 284-2574 (206) 285-6860 

Inquiry 785. 

FORTRAN GRAPHICS 
GRAFMATIC - FORTRAN callable graphics Library for 

creating 2·0 and 3-D graphics, contour plots and solid 

models. PRINTMATIC and PLOTMATIC provide high 

resolution FORTRAN callable printer and plotter drivers 

for your graphics. NO ROYALTIES. $249.95 ea. 


Suppons MicrosofUlahey/RM FORTRAN compilerS. 

Jewell Technologies, Inc. 
130 Nickerson St.. Suite 105, Seallle, WA 98109 

1 ( 8 0314-2574 

Inquiry 786. 

SOFTWAR8LANGUAGES 

lntegrAda 
Standard Air Force PC Ada Compilers & environ­
ments for MS-DOS and UNIX. Integrated program­
ming systems include validated Ada compilers, 
language sensitive editors, complete libraries and 
other Ada programming tools. FREE demo. 

AETECH, Inc. From $395 
380 Stevens Ave., Ste. 212 Solana Beach, CA 92075 

(619) 755-1277 Fax: (619) 755-7540 

Inquiry 787. 

SOFTWARE/MA THEMATICS 

Mathematica! Modeling On Your PC 

Science Engineering Business 

•Faster, Easier, more Powerful than other methods 
• Nonlinear Algebraic and Differential Systems 
• Solve For Any Parameter Values • No Programming 
• Complex •Vectors • Natural Mathematics Editor 
• Simulation • Oplimization • Graphics 

New Chico Solver 2.3 (916) 342-3279 Only $399 

Full refund for 30 days ii not satisfied. VISl\/MC/PO# 

Chico Software Company PO Box 5174. Cl>co. CA 95927 

Inquiry 788. 

SOFTWARE/PACKAGING 

SAVE SAVE SAVE SAVE 
LET' STALK LABELS 

We do disk labels (SY•" & 3112 ") 

• Beller • Faster • Cheaper • 


Because we specialize in disk labels... Let's Talk 


We also have Tyvek Sleeves 

Mailers • Binders • Vinyl Pages 


We are a complele software packaging service. 

Free Catalog 


Hice & Associates 
8586 Monticello Dr., West Chesler, OH 45069 

513-777-8586 

Inquiry 789. 

SOFTWARE/SCIENTIFIC 

Perform engineering and scientific 
calculations taster ... and with fewer errors! 
MathCAO combines equations, text, and graphics on your 
PC, Macintosh, or UNIX workstation. Over 120 buill-in func· 
tions handle formulas, exponenlials, differentials, cubic 
splines, FFTs and matrices for virtually arry applicalion­
special oller $395. Call let a free demo disk. 

1-800~MATHCAD 
FAX 617-577-8829 


MathSoll, Inc., 2 0 Btoadway, Cambridge, MA 0 2 1 


Inquiry 790. 

FREE CATALOG 
A great selection of scientific software products 

for plotting, non-linear curve filling, chemical equi­
librium, simulalion. statistics, symbolic algebra. and 
more. Prices from $150. Call: 

1-8'01-943-0290 

MicroMalh, Salt Lake City, UT 84121-0550 

Inquiry 791. 

GEOMETRY/TRIGONOMETRY CALCULATOR 
Apollonlus - Sketch-based geometry/trigonomet1y 
solver. State-of-the-art variational geometry system lets 
you sketch your geometry or trig problem and auto­
malically solves for distances, angles and areas. Inte­
grated equation calculator, graphs and tables plus DOE 
and clipboard support. Ideal for surveyors, engineers, 
machine shops. students, architects, or anyone who 
uses trig. Runs under MS WindOYtls 3.0 $98 

Saltlre Software 1-800-659-1874 

Inquiry 792. 
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SOFTWARE/SORT 

OPT·TECH SORT/MERGE 
Exlremely fasl SorVMerge/Selecl ulilily. Run as an MS· 

.DOS command or CALL as a subroutine. Supports most 
languages and file types including Btrieve and dBASE. 
Unlimited file sizes, mult iple keys and much more! MS­
DDS $149. DS/2, XENIX, UNIX $249. 

(702) 588-3737 

Opt-Tech Data Processing 

P.O. Box 678 - Zephyr Cove, NV 89448 

nqui ry 793. 

SOFTWARE/VOICE/FAX 

MULTI-VOICE® TOOLS 
Multi-Voice Tools is a complete development Toolkit for Pascal or 
"C" toaccessall lhefeatures fCJ" most speech processing boards 
avaiablo today. II helps yoo wrile MLLTI-LINE VOICE APPLCA· 
TION eystems in minutes. A number of programming examples are 
prtwided. M progams and libraries CJ'e deliwred wkh s01rce code 

Oialogic, Rhetorex, Pika, VBX: $599. Walson (Single Line): $99. 
ALSOAAILABLE: FAX Programmer's Toolkit ($199). Sased oo CAS 
specilications. Visa/MC accepted. 

ITI Logiciel 
4263 Cristophe·Colomb. Montreat. Quebec. Can. H 2 J 3G2 
TEL (514) 597-1692 FAX (514) 526-2362 

STATISTICS 

VISUALIZE YOUR DATA 
MCA+ transforms most marketing and social 
science data to easily understood perceptual maps. 
Communicate complex relations with ease using 
presentation quality cha11s. Most printers sup­
porled. Demos available 

Bretton-Clark 
8 9 Headquarters Plaza, Morrislown, NJ 07960 

(201) 993-3135 FAX: (201) 993-1757 

I n q u194ty
'' 

STATISTICS 

NCSS 5.x Series - $125 
Easy-to-use menus & spread sheet. Multiple regression. 
T--lesls. ANO/A (up lo 10 faclors, rep. measures, 
covariance}. Forecasling. Facla, clusler, & discriminanl 
analysis. Nonparametrics'. Cross Tabulalion. Graphics: 
histograms, box, scalier, elc. Reads ASCII/lotus. Many 
new add-on modules. 

NCSS 
329 Nor1h 1000 East, Kaysville, UT 84037 

Phone: 801-546-0445 Fax: 801-546-3907 

n q u19!fy 

TRANSLATION 

TraJ o atanslales and localizes your technical 
documentation into the following languages: 

+ French + Russian 
+ Spanish + Arabic 
+German +Italian .. . 

Turnkey service: Desktop Publishing, typesetting 
and printing of your brochures and manuals. 

205 Gibson Rd.. Annapolis, MD 21401 
(301) 267-8655 FAX (301) 267-8180 

n q u191iy 

UNINTERRUPTIBLE POWER 

ELIMINATE LAN DOWNTIME AND IJITA LOSS 
APC prolects more LANs than any other brand of UPS. Call 
for your FREE power protection handbook detailing: 

: ~t'fssc~~~~~~~?;~~:l~~!~~~~'ffgzine's E!U11s· Choice1
• PC1M!rChute aulomalic shtAdCJNn software !or aR major OS 
• SurgeArresl network gaOO Sll(J! proledioo 
" 0 mg~est marks go to the SmarWPS 900" BYTE 5191 

American Power Convernlon APC Europe 
132 F a i r ~ m 3l mi ~ ~· Age SI. Claire Del'il~ lognes.
W e ~ i n !Ill !!J2892o n 17447 Mame la Valee Cedex 2, 
800·541·8896 · ~~~~JifM~B«Xl 

I n q u197:y 

UTILITIES 

$29 MATH COPROCESSOR 
• 287, 387. Xf!l emulator 
• See BYTE ~1991 p. 90, PC Magazine 2/1991 p. 302 

$5 SUPER PASSWORD SOFTWARE 
•No one can break it • Double lock protection 
• Invisible password • Movable password 

$39 VIRUS PROTECTION CARD 
• Immune to virus after installation 

.;'y8,:irt!;::cr:~,·:~R~~. i~~s~~er Pmword FREE 

MU ll" I XI, N C4 B1i11<'1 Dr . Soile 7. Dallas TX 75244 
To i: (214) 23!H9119 Fax: (214) 23U826 "'""" """"'' ..r ~" 

n q u 79i!y 

·.. 
Why You Want BATCOM! 

BAlCOM is a balch file compiler that transforms your 
.bal files lo .exe files lo make lhem fasler. BlllCOM ex­
tends DOS w'rth many rew commands so you can read 
keyboard input, use subroutines, and much more. In 
addttion, B<IJCOM pro!eciS l'QUr soun::ecode. No ru,oalliosl 
Only $59.95. Order lodayl 

Wenham Software Company 
5 Burley St.. Wenham, MA 01984 

(508) 774-7036 

n q u19~ 

YOUR SALES MESSAGE 
about the special compuler product or service 


that )<JU pr<Nide belongs in print. 


THE BUYER' SMART 
can help )<JU reach compuler professionals and pro­

duce valuable inquiries for )<lur company! 
Ca UJoseftAlllbtJomorientnai i c n 

603-924-2656 
or 

Fax: 603-924-2683 

n q u806,t 

1988-89 
U. 
For 

. L)elivery $ 3 . 00 

January 

February 

March 

eign Delivery $ 4 . 0 

1988 1989 

1990-91-92 
U . L)elivery $ 6 . 0 0 
Foreign Delivery $ 8 . 00 
Canada & Mexico$ 6 . 5 0 

1990 1991 1992 

BYTE 
ISSUES 

BACK 
FOR SALE 

The above prices include postage in the US. European cus­
tomers please refer to Back Issue order form in International 
Advertising section of book. 
Please indicate which issues you would like by checking(,.....) 
the boxes. Send requests with payment to: 

April 
BYTE Back Issues, One Phoenix Mill Lane, Peterborough, 
NH 03458, (603) 924-9281 

May D Check enclosed Charge: D VISA D MasterCard 

June Card/I 

July 
Exp.. Date 

Signature 

August 

September 
Address 

October City 

November State Zip ---­ ---- ­

December A11 orders must be prepaid. Please allow four \\eeks for delivery. 

Special 
Issues I 

Outlool<'92 D Issues 
Available 
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BRAND NAMES 


LOW 

PRICES 


LEADER 

SINCE 1983 


We export to Europe, Asia 

& the Far East 


We Honlli.nwfct ur er' s 
wars tt i es 

Call for details 

MEGACUBE ISA BUS 
486-33 System 
8 meg 128K Cache ESDI 
16 meg 128K Cache ESDI. .....................CALL 


Step 386-20 MHz System 
1 meg RAM, 64K Cache, 1.2 & 

40 meg Drive, 640x480 VGA Combo .... CALL 


Step 386-25 MHz System 
1 meg RAM, 64K Cache, 1.2 & 

40 meg Drive, 640x480 VGA Combo .. .... CALL 


Step 386-33 MHz 	System 
2 meg RAM, 64K Cache, 1.2 & 

150 meg Drive 1024x768 VGA Combo ... CALL 


PS/2 model 55SX-60 meg ... .......... .... .. 1985 
PS/2 model 70-120 meg .. ................. 3195 
IBM model 35-40 meg ..... ... ... .. ...... -. .1795 
PS/2 model 70-A21 ... ....... .. ...... .. .... ... 4195 
PS/2 model 95-320 meg ... ............ .. ~14950 

* * * Monitor Extra* ** 

CDmPAQ 
DeskPro Models 

286E-40/120 meg ..... ....... .. ... .. ....1595/1695 
386S-20MHz120 meg .. ..... .... ......... .. 2375 
386/20E-120 meg .. .. .. ....... ... ............ . ..2795 
386/25E-120 meg ... .... ..... .... .. ..... ......4085 
3So/33M-120 meg .. .... .. ... .. .... .. ...........4995 

*Call for other models ­ Monitor Extra * 

~ N0 V E L L SPECIALS 
Netware Version 2.2 

5 users............................................. 595 
10 users.. .. .. ..... ................... .... .........1395 
50 users .... .............. .. .......... .. .........CALL 

100 users ........................... .. .... .... .. .... CALL 
Netware 386 V.3.11 

20 users.................... .. .. .. .. .. .. ..........2195 
100 users .. ..... .......... ........... ......... .. .... CALL 
250 users .... ... ... ....... .... ...... .. .. ... .. .. .... CALL 

AST LAPTOPS 

EX386SX20 MDL 60 .............. . ...... ... .. .. .. .... .. ... 2 3 7 5 

EX386SX20 MDL 80.. ....... ... ... .. ................. . ..C A L L 

EX386SX25 MLD 60 ... ... ............ ..... .. . ......... 2 5 7 5 

EX386SX25 MDL 80. ...................... .. .. .. .... . C A L L 
 AST Bravo 386SX20 MDL 1 ......... 1070 

EX386SX25C MDL 60... ....... .. ... ... .... .. ..... ... .. .. .4 3 9 5 
 AST Bravo 386/25 MDL 1 ...... ...... 2295 

EX386SX25C MDL 80 ......................... .... ..... .. ...C A L L 
 AST Premium 386SX20 MDL 1.. ..1295 

AST Premium 386/33 MDL 1 ....... 2225LAPTOPS 
Compaq LTE/286 40 meg ......... .. ..... .. . .. .. 1 I 5 

Compaq LTE/386 60 meg . . ...... .. .. ... ... .. .... 3 2 9 5 

Toshiba2ooosxE40 meg .. ... .... ... .... ................. 2 6 5 a INTEL COPROCESSORS 

Toshiba 2200SX 60 meg .... . .. .. . ... .. .. . ... . .... 3 3 g 5 80287 XL .. .. .. . ....... .. ............ .. .... .. .. ..... ..... .$99.00 

Toshiba 3200SXC 120 meg .... .. ... .... ........ .. ...... .....5 6 5 a 80387 SX-16 ... ... ...... ..... ... .... .. ... ... ....$135.00 


80387 SX-20 .. . ..... .. .. .. .. . .. .. ........... .. $149.00 

Call for pricing on other brand name models 80387 DX25/33 ................ . ................. ....$205.00 


WE STOCK 	 CITIZEN HITACHI NEC 
OKIDATA TALLGRASS ALATOSHIBA EPSON ARCHIVE WYSE 

AeS Computers Made 
in 

® All systems include USA 

• Intel CPU (MICRONICS) 
• 4 meg RAM memory expandable to 64 meg 

- Desktop or tower case 
• 2 serial, 1 parallel 
• 101 keyboard 
• 1.2 & 1.44 Teac drive 
• SVGA card w/1 meg & SVGA monitor 
•MS DOS 5.0 
• MS Windows & mouse 

486/33 with 200 meg HD ... ... .......... 2795 

386/33 with 120 meg HD ......... .. ... :1995 

386SX/20 with 40 meg HD ... ... .... ..... 1420 


One year limited warranty 

~ 

NOVELL 

Authorized 

Dealer 
LAllOAROS 


8 bit Arcnet ..... ..... ... . 1 1 b 

16 bit Arcnel ............ ... 2 2 I 

8 bit Ethernet ........... ...1 II 

16 bil Ethernet .......... .. 2 7 i 


HOUSTON INSTRUMENTS INTEL 
MICROSOFT PC MOUSE 

SUMMAGRAPHIC CALCOMP 

LASER 

PRINTERS 


HP Laser lllSI .... 3595 

Hp Laser I 11 O.. ....CALL 

HP Laser Ill ....... 1525 

HP Laser 111 P........CALL 

OKI OL 400 .............665 

OKI OL 800 .. . .....CALL 

OKI OL 840 P.S .. 1720 

Panasonic 4420 .....835 
8 port Active Hub ... ..... 3 2 ! 
 Panasonic 4450 ...1295
Token Ring Card ........ . 3 9 ! 

Toke nhub 4-port ...... ... 3 5 ! 
 NEC 


Call for other 
 Silentwriter 2 ... .... CALL 
LAN Accessories 

Corporate Accounts 

Welcome 


Call for Discounts 

on Volume 


And 

Consultant Orders 


Exports 

Available 


Computerlane inc. 

Outside California: 1-800-526-3482 
Inside California: 818-884-8644 • FAX: 818-884-8253 

7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 
Hours: Monday - Friday 9 -6, Saturday 10-6 

Compaq is a Registered Trademark o I Compaq. IBM is a Regislrered Trademark of International Business Machines 

PRINTERS 


Epson LQ 200 .. .. .. ... . .. .. ..2 4 

Epson LO 570 .... .. ......... 2 g 


Epson LQ 870 ......... ... . .. . 4 

Ep son LO 1170 ... .. ..... ....6 2 


OKIDATA 320 .. .. .. ... . ...3 3 

OKI DATA 390 .... .... ....... .4 6 


j 

0 

J 

Citizen HSP-500 ....... . ..3 3 p 


Mad ems 
Everex ...... . .. ............ .. ...C A I L 
Hayes .... ... .... ... .. .. ...... .. .. . C A I L 
US Robotics .. .. .... ., .. .. . C A I L 
NEC 3DS/4DS .. ... ... ... . , .. C A I L 
NEC 3FGX ... .. .. .. .. . .. .. ..6 4 15 
Vie wsonic 4C SVGA ... . .. ...3 9 5 
Viewsonic 6A N.I .... .. ........ .4 3 15 

ALL QUOTED 

PRICES ARE CASH 


PRICES ONLY 

Visa, MasterCard 


and 

American Express 


are higher 


Prices subject to change 

without notice. 


*Quantities are limited 


Circle 156 on Inquiry Card. 	 F E B R UAR1'992 • B YT E 333 
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It Simply Costs Less 


The Intel Inside logo is a 
trademark of Intel Corporation. 

Circle 1 70 on Inquiry Card. 
of IBM Corporation. 486 is a trademark 
91 by ASTRIX Corp. All rights reserved. 

486-33 PLATFORM - $1,291 

• 33 MHz Intel 486 

• 2 5 6Gilche 

• I MB RAM 

• 1.2 MB 5.25" Drive or 
1.44 MB 3.5" Drive 

• IDE Hard Disk Controller 

• I Parallel & 2 Serial Ports 

• I 0 I Key Keyboard

• Desktop Case Ismail foo1prin1J

• 200W Power Supply 

Benchmarks: 14.8 MIPS, 151.9 
Landmark 

Guaranteed I00% IBM AT and 
Novell compatible. Lifetime 
technical support. I year parts & 
labor warranty. 30-day money­
back guarantee. Custom 
configurations available. 

486-33 COMPLETE-$2,591 

PLATFORM system Cleft column) wi1h: 

• 200 MB, 15ms IDE Hard Drive 

• 4 MB RAM 

• Second Floppy Drive 

• 14"ColorSVGAMonitor, 1024x 
768, non-interlaced 

• 16-bit, IMB Super-VGA Card 

• MS-DOS 5.00 

• Tower Case with 10 Drive Bays

• 300W Power Supply 

To get your 486for $1,291, 
call ASTRIX, toll free: 

(800) 445-5486 
In CA: (408) 9.i6-2883 ~ 

Fax: (408)946- 1610 ~ 

486-33 SERVER- $8,791 

PLATFORM systcm(lcft column) wilh: 

• Fault-tolerant operation 

• Dual 380 MB, (J.5ms Drives 
with Hard Disk Mirroring'

• 16MB RAM 

• ESDI Caching Disk Controller' 

• 500W UPS' 
Super-VGA Display, 1024x768 
MS-DOS 5.00 
TowerCasewith I 0 Drive Bays 

1HarcJ disk mirroring prolccls data. In the 
event oflrnrd disk failure . the system auto· 
matically swilchcs to a second hard drive 
conlaining a mirror image of the first drive. 
Mirroring climinalcs the need 10 maintain 
backups. 

2A caching disk conlrollcr reduces tJrivc 
access tim e 10 0.5ms (fram 16ms). It also 
increases throughput by 400%. eliminating 
disk bonlcnccks. 

)A UPS (Unintcrrupliblc Power Supply) 
keeps the server running in the even! of n 
power f nilurc. 



• 

- ---------------------------

REE PRODU·CT INFORMATION 
Mail Your Completed Card Today. For Quicker Response, Fax to 1-413-637-4343! 

Circle the numbers l)'1 Inquiry Card which correspond to Check all the appropriate answers to questions " A' · Print 'rllur name and address and mail, or fax to 
inquiry numbers assigned to items of interest to you. through "E". 1-413·637-4343 

r------------------------------------------­

CITY STATE ZIP 
( 100Yes 110No 

Fill out this coupon carefully. PLEASE PRINT. A. What Is your primary lob lunctlon/prlnclpal area ol D. What operating systems are you currently using? (Check all 
responslblllty7 (Check one.) that apply.) 

NAME 10 MISIDP 40 Sales/Marketing 12 O PC/MS·OOS 15 0 UNIX 
2o Prngrammer/S~slems Ana l~st 50 tngineer/Scien!ist 13 O DOS + Window; 160 MacOS 

TIT LE 3o Administration/Managemen! 6O Other 1400S/2 l lO VAXNMS 

B. What Is your lever ol management responslblllty7 E. For how many people do you Influence the purchase olCOMPANY 
7O Senior-level go Prolessional hardware or soltware? 

ADDRESS 80Middle· level 1B0 1-25 20 O 51-99 
19 o 26·50 210 100 01 moieC. Are you a reseller (VAR, VAD, Dealer, Consullant)7 

PHONE FAX 

Inquiry Numbers 1-493 

1 2 3 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 TIO 111 TI2 TI3 TI4 TI5 TI6 TII TI8 TI9 
mmmm~mmmmmmmmmrnm~ 
137 138139 140 141 142143 144 145146 147 148 149 150 151152 153 
~~~w~~~~m~~-~~~~m 
171172 173 174 175 176 177 178 179 180 181 182 183 18< 185 186 187 
188189 190 191 192 193194195 196197 198 199 200201202203204 
205206207208209 210 2TI 212 213 214 215 216 211 218 219 220 221 
mmmmmwmm~rnmmrnmmmm 

m~wmw~ru~wm~~rn~~~m 

&~m&~BmE™B™™™&mmm 
273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 
m~mm™m~mmmD~~m~nn 

nn•m~mmmmmw~n•~mm 
mmmmmm~~mmDmammmN 

~~~~--W-~BBmm~••& 

•~Bmmm•m•&a&mmmmm 
mmmmm•~mm~••w™~BB 
mm~mamama~~e~e~~a 
409 410 411 412 413 414 415 416 417 418 419 420 421422423 424 425 
mmmm~mmGQmgmma~ww 

w~w~wmffl~~w~~w~ww~ 

•m&w~m•w••mmmrummm 
rnmmsmww•m•w•~~mwm 

L---------------------------­

Inquiry Numbers 494·986 

aaam••~B•m~~~naam 
STI 512 513 514 515 516 517 518 519 520 521522523 524 525 526 527 
528 529 530 531 532 533 534 535 536 537 538 539 540 54 I 542 543 544 
~~~~~~~~m~~5fil~5~~ 

~~~-~~B•~mmm~m~m~ 

m•~~-~~•w•~~~--~• 
596 597 598 599 600 601 602 603 604 605 606 607608 609 610 6TI 612 

w~runrunn~~mm~mmmmm 
630 631 632 633 634 635 636 637 638639 640 641 642 643 644 645 646 
wrn~~~rnrnrnru~rn~B~mBE 
664 665666667 668 669 670 671672 673 6746756 76 677 67B679 680 
~•rn™m~w~~-~--~•~w 
~~~m~~~~~w~~mnmmrn 
715 716 717 718 719 720 721 722 723 724 725 726 727 728 729 730 731 

mmrnm~rn~rn~~mm™IB~W™ 

m~~~m™~™m~~~™~™™™ 
166 761768769 770 771772773774 775716777778119780 781782 
163 764 785 786 781 788 789 790 791792 793 794 795 796 791 798 799 
BOO 801 802 803 804 805 806 807 808809810 8TI 812 813 814 815 816 
wnm~mmm~e~mmm~~mm 

~~-·~~~~~w~•~w~•~ 

mw~~~-~~~~w•••~~­
~~~~mm~~mmm~~wmm• 
~~w~~~mw~m~~-~~~~ 
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ALPHABETICAL INDEX TO ADVERTISERS 
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8·9 ABACUS SOFTWARE . . . . 189 


152-153 ABTECH .... , . . . . .309 

453-454 ACE CAD . . S-36 


154 ACMA COMPUTERS INI .307 

186 ADD ON AMERICA . . . 319 


10·11 ADVANCED LOGIC RES . . .. 161 


13 ADVANCED MICRO DEVICES 16,17 


406-407 AGCELECTRONICS CORP 661S-31 

12 ALADDIN KNOWLEDGE SYS . 270 


408 AMOS EUROPE LTD . . . 661S-21 


" AME INSTIT FOR COMP SCI . . 324 

14-15 AMERICANMEGATRENDS. .69 


16 AMERICAN POWER CONV . .256 


409 AMERICAN POWER CONV 661S-47 


17 AMERICAN SMALL BUSI COMP 133 


155 AMT INTERNATIONAL.. . . . . 316 

41G-411 AOC INTERNATIONAL ... 661S-40 


' APPLE COMPUTER INC . 12,13 


589 APPRO INT"LINC . 66S0-7 

• APS TECHNOLOGIES. .. .294 


412 ASP COMPUTER PROD 661S·42 


18·19 ASTRESEARCH INC .. 169 

170 ASTRIX COMPllT•<H"m .334 


20·21 ATRONICS , .... , . . .221 

187 B&CMICRO .319 


240-241 BAYTECHN .269 


22 BIT SOFTWt 262 


450 SIX . . ... • . • .343 

242·243 BUNK INC . , . • .245 


25-26 BORLAND II .. 11 

23-24 BORLAND INT'L .61 


27 BOURBAKI INC . . . . • . 194 

188 BP MICROSYSTEI 322 

399 BUFFALO PRODUCTS. .299 


28·29 BUREAU OF ELEC PUBLSHING .88 


BYTE BACK ISSUES. , . . • . . . 332 

BYTE SUB MESSAGE . . . • . . 278 


45 BYTE/DEMOLINK 341 


182 CAD ONE COMP DE 314,315 

30 CALERA RECOGNll YS . . 139 


31 CANONUSAINC , . . ... .193 


32 CAPITALEQUIPMENTCO . .152 


33 CAPITALEQUIPMENTCO. .153 

592-593 CBIS INC 66PC-11 

456 CDIS . . .. .. . . . , . . . .. 661S·30 
402 CENTRAL COMP SYS . 66UK-12 

414 CHERRYMIKROSCHAL TERGMBH 6615-48.49 
415-416 CLARION SOFTWARE .... 661S-33 

417-418 COMPEX .,.. , , , .. , .. ••1c;.35 

229 COMPEX It 318 


463 COMPUCLASSICS . . • . ;.45 

189 COMPUCOM CORP 322 


401 COMPUMART . 66UK-11 

421 COMPUSAVE INT'L . 661S-39 


34 COMPUSERVE . , •.. , . . 115-117 


36 COMPUTER ASSOCIATES. . . . 33 

37 COMPUTER ASSOCIATES 


COMPUTER/BYTE BOOKCLUB(N.A.). . 6~11-0 


COMPUTER/BYTE BOOK CLUB 82,83 


156 COMPUTERLANE UNLTD ..... 333 

422 COMPUTER QUICK ...... 661S-24 


405 COMPUTER SERV &ENGNR 66UK-14 

' COMPUTER SOLU . .. 661S·52A-B 


171-172 COMTRADE . . " .. 298 

190 CONTROL VII .. 322 


COPIA INT'L '. ' 113 

38-39 CORE INT'L . ' ' ' . . 157 


40 COREL SOFr 


191-192 COVOX INC . .... 

14 5 CREATIVE LA " 87 

193 CURTIS INC .. ' 319 

173 CYBERRESEAR• .. 292,293 

157 CYBEX CORP . 
 302 


Inquiry No. Page No. 

• DAN TECHNnl n!'.:v Pl r ' ~61S-5 


178-179 DATA HUT . . . . 310 


41·42 DATALUX CORP ... _ ... 108 


43 DELL COMPUTER CORP (NA) Clll 

44 DELLCOMPUTERCORP(NA) CIV 


DELLCOMPUTERCORP . 98A-J 


DELL COMPUTER C 0 ~ N .lll.4A-B 

557-558 OERBYTECH COMPUTERS66NE-16 

567-568 DERBYTECH COMPUTERS66PC-15 

579-580 DERBYTECH COMPUTERS 6650-8 


194 DIETRICH POS EQUIPMENT .319 


DIGITAL EQUIPMENT CORP. .101 


DIGITAL EQUIPMENT CORP . _ .103 


46 DIGITAL RESEARCH INC(NA).181 


234· 235 DISTRIBUTED PROCESSINr' .303 

195 DIVERSIFIED COMPUTER . . .. . 323 


413 DOWTY COMMUNICATION SIS·7 


158 ELEKTEK 311 


423·424 ELIASHIM MICROCOMP .. 6615·26 

48·49 ELIASHIM MICROCOMP(NA) .165 


EL ONEX. . . . . . . . • . 6615·2 

196 EMAC INC .320 


459-460 EVERSOURCE INTL CORP 6615·13 

559-560 EVOLUTION COMPUTING 66NE-7 


569-570 EVOLUTION COMPUTING 66PC-16 

230-231 EXABYTECORP . __.. 267 


50 FAIRCOM CORP ........... 241 


425 FAST ELECTRONIC GMBH 6615·43 


448·449 FIRST INT'L COMPUTER .. 6615-27 

159-160 FIRST SOURCE INT'L 304 


51· 52 FTP SOFTWARE. .264 


GALACTICOMM INC '. 324 

GATEWAY 2000(1NT'L . Clll ,CIV 


GATEWAY2000 .. .. • ' 43-46 

53.54 	 GLENCO ENGINEER I 191 


35 GREENVIEW DATA 63 

426 GREY MATTER LTD . 6615-23 


197 GTEK INC .... ... , .. 320 

577 GUIDEWARE CORP , , , 66PC-14 


55 HAUPPAUGE COMPWORK3 .. 104 


56 HERCULES COMPUTER TECH 119 


HEWLETT PACKARD . . . .. 2,3 


587·588 HI-COMPUTER CO . S0-4 

185 HI- TECH USA 297 

239 HIGH-RES TECH _ .225 


198 HIGH-RES TECH _. .322 


199 HOOLEON . .. . . . .. 321 

428 IX I LIMITE( . 6615-16 


427 l·COM . . . . . . . . 6615·36 

IBM COHr . • . . _.223 


200 IMAGE IN INC .324 


228 IMAGING AUTO .322 


59 INTEGRAND RESEARCr . 126 

57-58 INTEGRATED INFO TECI 231 


60-61 INTEL CORP . 24,25 


INTEL CORP . 78,79 

201 INTEL CORP . "" " .. 324 

146 INTERACTIVE IMAGE TECH 74 


62 INTERFACE GROUP (NA) 234-235 

202 10 TECH . , . .322 


63 JAMECO ELEC . 196,197 


6-7 JDR MICRODEVICES '. 306 

429·430 JDR MICRODEVICES . 6615-9 


64 KEASYSTEMS LTD .. . .. .70 

207 KEITHLEY METRP ~ 321 


203 KILA SYSTEMS 320 

204 LAGUNA DATA SYS .. .323 


65 LAHEY COMPUTER SYS .260 

165-166 LANDMARK RES INT'LCORP .. 313 

451-452 LANTECH . . 6615·28 


578 LASER LIFE TECH .. .... 66PC-13 

66-67 LASERMASTER . . . . . . . . . _ . . 201 


135-136 LIANTSOFTWARE CORP (INT'L)251 


Inquiry No. Page No. 

137-138 LIANT SOFTWARE CORP (NA) 251 


139-140 LIANT SOFTWARE CORP (INTl)253 

141-142 LIANT SOFTWARE CORP (NA) 253 


431 LIGATURE LTD . .. . 6615-15 

177 LODESTAR COMPUTER .. 300,301 


143 LOGICUS INC . . _.274 


551·552 LUCKY COMPUTER CO .. 66MW·3 

561-562 LUCKYCOMPUTER CO .. 66NE·5 

571-572 LUCKY COMPUTER CO _ 66PC·3 

581-582 LUCKY COMPUTER CO . 6650·3 


MANCHESTER EDUIP C066NE-8A-B 

563 MANCHESTER EQUIP CO 66NE-9 


69 MAP INFO SYSTEMS 236 


206 MAPLE SYSTEMS INC 320 


MARK WILLIAMS CC' ' 71 

462 MARKUS SfW DI ;.20 


70 MATHSOFT INC _, 167 

71 MATHSOFT INC 148 


553.554 MAXIMUM STORAGE _... 66MW-5 


583-584 MAXIMUM STORAGE _ _ 66S0-5 

590-591 MCCORMICK DATA DIST 66NE-13 


MCGRAW HILL NRI (NA) 232A-B 

432-433 MEGAOATA . . 661S-14 


72 MEGATEL COMP TECH 226 

73 MERRITT COMPUTER PROD .. 278 


573 METAWARE INC ... , 66PC-5 

434-435 MICRO DATABASE SYSINC 661S·10 


74 MICROSQ.UTIONS COM' PROO 224 


176 MICROLINE COMPUTERS .. .. 295 

208 MICROPROCESSORS UNLTI , . 321 


MICROSOFT CORP ... Cll, 1 

MICROSOFTCORP . . .. 8,9 

MICROSOFT CORP . 19 


MICROSOFT CORP _51 


MICROSOFT CORP . ,150 

MICROSOFT CORP . 255 


20 MICROSTAR LAB. , . .321 


MICROWAY . , • . . . . 155 

MICROWAY 171 


436 MIX SOFTWP ;.17 


77 MORTICEKERN(MKS) . . .. 276 

MYLEX CORP . 66A-H 


80-81 NANAO USA CORP . . . 90 


162-163 NATIONAL DESIGN . . . .308 

NATIONAL INSTRU 661S-52A- 8 


210 NATIONAL INSTRU .... ... 321 


596-597 NCGA .• , •6PC·12 


83 NEC .. , . .. . .. .. . . .. . 20,21 

84 NEC _ , . , .. • . • , ...... 29-31 


161 NEVA( ... 296 


87·88 NORTHGATE COMP SYS. . . 173 


85·86 NORTHGATE COMP SYS 207-216 

89 NU·MEGA TECHNOLOGIES . . 261 


148-149 ODYSSEY DEVELOPMENT _... 188 


403 OKISYSTEMS UK LTD _ _ 66UK-5 


595 OKI DATA _ ... _,. , . , 66NE-11 


455 ON TIMEMKTIKARSTEN PETERSEN 6615·34 


90 PACIFIC COMPUTER . . . 280 

PACIFIC DATA PRODUCTS . 77 


91 PARASYSTEMS 84 

211 PATTON & PATTON 324 


92·93 PC POWER & COO .75 

94-95 PERISCOPE COMPANY. THE _.176 


96 PHARLAPSOFTWARE INC. .41 


442-443 PHIHONG .... 6615-22 


236·237 PINNACLE MICRO . . . 120,1 21 

183·184 PIXEL PERFECT/MEDIC OR 316 


97 PKWARE INC _ , , . . . .190 

585-586 PRINTERSPLUSINC .. _ 6650·6 


68 PROGRAMMER'S PARADISE 57.59 


PROGRAMMER'S SHOP .. 284·287 

98·99 PROGRESS SOFTWARE . . . . . 258 


100·101 PROTECH MARKETING INC . .89 


Inquiry No. Page No. 

224-225 PROTECTCOMPUTER PROD .319 

212 PSEUDOCORP . 324 


164 QUA TECH INC . . . 290 


213 QUALSTARCORP .. ... .... .323 

102 QUARTERDECK OFFICE SYS _ 110 


565-566 RAAC TECH . 66NE-14 

103 RAIMA CORP. . . . . . . . 55 


104-105 RAINBOW TECH 38 


REASONABLE SOLU .661S·52A-B 

106 ROSE ELECTRONICS - .266 

111 S'NW ELECTRONICS '' .260 

438 S'NW ELECTRONICS 6615-52 


107·108 SECURE IT INC . .272 

SEIKO IN~TRI IMI 109 


110 SEOUITI 139 


218 SIGEN . . , . 321 

174-175 Sii MICRu~ 312 


214 SILICON SHACK . 322 

144 SIMPLICITY COMF _86 


SOFTLINE CORP . . . 6615-19 


SOFTWARE PUBLISHING 94,95 


404 SOLIDISK TECH LTD 66UK·2 

112 SONY (NA) . 243 


113 SPECTRUM' "63 

114 SPSSINC . 29 


115·116 STATSOFT 93 


232-233 STB SYSTEI '48 

439 STONY BRC ·25 

564 STRATEGIC ;.3 

457-458 STRUCTURE IS-52 


117 STSC INC 14 7 

556 SUM EX CORP 66MW-7 

576 SUMEX CORP 66PC·7 

118 SUMMAGRAPHICSCORI .205 


555 SUMMIT MICRO DESIGN ~W-8 


119 SYMANTEC _.49 


120 SYMANTEC , .65 


215 TALKING TEI .320 

216 TALLTREE 0 ... 321 


574·575 TECH 101 .. , . 66PC·9 

217 TECHNOLOGY POWER ENT ..320 


440 -441 TECHPOWERCO LTD _ _661S·32 


121 TEKTRONIX .... 81 

122 TELEBITCORP(NA) . 159 


123 TELEXCOMMUNICATl("'c 136 


124 TEXAS INSTRUMENTS 177 


125 TEXASINSTRUMENTS 203 


594 THE MATHWORKS INC . 66NE·15 

227 THE MEMORY DEPOT. .321 


126 TOSHIBAAMERICAINC 34,35 


244 TOTE-A-LAP . . . 305 


226 TRI VALLEYTECH INC 320 

219·220 TRIBAL MICROSYSTEMS .323 


444 TULIN CORP 115.34 


150 ULSI SYSTEMS INC -73 

167-168 ULTIMAELEC COF .318 


445 UNIBIT SPA - 6615·44 

420 UNITRON . . . . ' - - - 6615-38 

169 UNIVERSAL Ml 100 ' 317 


UNiXWORLD . ' 281-283 

446 USA SOFTWAF '' 6615-29 

205 VAIL SCIUCON . - - .323 

127 VALITEK INC . _ 72 


128 VERMONTCREATIVES/W . _... 15 


129·130 VIEWSONIC .. . . . . 227 

447 \WILKER, RICHER&QUINN ilS-37 


WATCOM Pf1DDUCTS INC . . . . . 27 


221 WINTEK CORP ..... . . . .. .. .323 


222 XELTEK .. . . . . • .. . .. .323 
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AMD, 23, 96, 123, 151 Du Pont Imaging Systems, 158 1181 1223 Spectre, 158 1195 
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1298 

1182 

Microtech International, 158 
MicroWay, 158 

Mips Computer Systems, 96 
MIT, 137 
Mobius Computer, 277 

1290 
1160 
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158, 249 1186 

IBM/Lexmark, 198 1238 
IEV, 158 1156 
UT, 151 
Image Processing Software, 288 
Insignia Solutions, 96 
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Pioneer Communications of 

America,67 
Polywell Computers, 158 
Power Up Software, 288 
Prometa USA, 158 
PSI Integration, 54 
Publishing Technologies, 259 
Pure Logic Systems, 137 

1227 
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Quicksoft, 288 

R 
Radius, 151, 158 1168 
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FREE Software 
Instantly On-Line 
With BYTE 
DEMOLINK 


/ 

Download free demo software from top publishers directly ( 
to your computer.. .for just the cost of a phone call! 

\ 
BYTE DEMOLINK lets you preview software instantly by calling the \ 
telephone number in the city nearest you. All you need to access BYTE \ 

DEMOLINK is a PC, a modem and a telecommunications program. The I 
)

latest demo software is at your fingertips for your evaluation. / 
/ 

(Call BYTE DEMOLINK today to connect with these 
free software demos-It's only a phone call away! \ 

\ 

)--

B~TE Free Demo Download 

LINK 617·861 ·9767* 

Here are the newest software 
packages available on DEMOLINK: 
AutoPACK Tutor 
A powerful interactive computer-based AutoCAD training program for 
novice or experienced users. Tutor starts with an introductory module 
on the basics of AutoCAD, includes an exercise module that takes the 
user through step·by-step instruca·ons of object snap, dimensioning, 
blocks, etc., and has a complete on·line reference system that replaces 
AutoCAD "Help" with animated examples and clear explanations. 
AmoPACK Tutor by Grabert Systems, Inc. 

Select the file aptdemo.exe 

MultiScope Debuggers for Windows 1.03 
The MultiScope Debuggers for Windows provide you with the 
most powerful solutions available for debugging your Windows 3 8 6 
Enhanced, Standard, and Real Mode applications. See your application 
while debugging it on the same screen, instantly pinpoint the cause 
of those elusive "Unrecoverable Application Errors" even after the 
fact, and if you have a second machine MultiScope gives you 
remote debugging. 

Select the file mscope.exe 

TropicSoft Ct+ Classes 
A set of the most efficient and complete C+ + classes for building 
MS-DOS Windows application interfaces. Designed to dramatically 
reduce memory and exe size, increase execution speed and reduce 
lines of code by as much as 8 0 'lt.lso features the flex "C" 
programming to compile in any memory model and run in any 
Windows mode. (Source code available.) 
Select the file tsdemo.exe 

HyperWriter 3.0 
Ntergaid lnc.'s latest update to HyperWriter1, an easy to use, general 
purpose authoring system for creating interactive hypermedia and 
multimedia documents. HyperWriter 3 . f£tures multiple fink types, 
integration of text, graphics, audio, video, animation and extensive 
navigation tools. 
Select the file hwdemo.exe 

WINFAX PRO 2.0 
Send and receive laser quality faxes from any Windows 3 application 
directly to any fax device or your PC. WINFAX PRO is recognized 
by Windows as a print device so a single fax can be composed from 
within pages of different Wndows applications Specify at what date 
and time the fax wil be sent, and WINFAX PRO w~ send the fax to 

•call the nearest DEMOLINK office anytime. Telecom settings: 2400 or 1200 baud, 
8 data bits, 1 stop bit, and no parity. Enter DEMOLINK at the prompt. 
Chicago Denver Los Angeles New York San Francisco Toronto Washlnglon. DC 
3 1 26- · 6118 I 11 · 2 2 0 • 0 3 2 8 2 Z ·1 ll I B I I I ll I I e t 4 I 1i I 2 ti 3 ~ II 6 3 

Circle 45 on Inquiry Card. 

either one recipient or a group of recipients. Faxes can be printed or 
viewed upon receipt. WINFAX PRO manages fax numbers. recipients 
and groups with its built-in phonebooks. Cover pages can be fully 
customized to include log files, ASCII text files and fax merge 
capabilities. Cal I 0 8 · 2 6 lfoF r&orli ilfci"mation. 
Select the file winfax.exe 



PRINT QUEUE 

HUGH KENNER 

Glitzers Anonymous 

Don't Jet overbearing screen designs 

mar your programs 

I
recall a bleak screen that said just, in white on black, "In­
file? <RETURN>" .... Calling up such a memory, I 
feel like the oldest inhabitant of computerdom. (Will the 
last inhabitant please turn out the lights.) 

For screens nowadays are glitzy: red backgrounds, cyan 
borders outlined in blue; up above, a header bar in brown; 

below, an overlaid emergency bar, black with polychrome bor­
ders. Worse are windows, superimposed, strident chromatics 
clamoring for attention, the whole mess atop a blue background 
with a double-ruled yellow boundary .... 

All of which can well drive the computer-innocent back to 
pencil and scratch pad, a side effect that computer-drunks 
don't seem to grasp. Yea, colors! Colors we've got! And the 
more the glitzier! On, Stunner! On, Glitzen! Onward toward 
HyperGlitz! 

A cure? Call it Glitzers Anonymous: a weekend with Edward 
R. Tufte's Envisioning Information, a quietly handsome book 
in which horrors such as the above utter their silent screams at 
the bottom of page 88, right across from a cool example of what 
might just as easily be. A calm white window has gray de­
markers, a cyan header, a yellow border. Behind it, another 
window in two shades of gray, awaiting activation, lies quiet for 
now. Cyan and yellow may invest it once it's active, and what's 
now assertive will recede into gray. 

For yes, as we oldest inhabitants concede, "color can im­
prove the information resolution of a computer screen." But let 
us not therefore invoke a rainbow deluge with our eyes shut. 
Color's first office is to "calm video glare, the effect of staring 
at a light bulb." Next, "color defines edges"; thus, "for fram­
ing fields, the appropriate color should be light in value" but 
also "relatively intense and saturated," so we'll quickly spot 
the active window. And the only color that meets both require­
ments is yellow-and don't fussily stick a border of some other 
color inside it. 

Tufte, who teaches "statistics, graphics design, and political 
economy" at Yale, came to wider notice in 1983 with The Vi­
sual Display ofQuantitative Information, now in its tenth print­
ing. He's (rightly) meticulous enough to have issued both books 
from his own Graphics Press (P.O. Box 430, Cheshire, CT 
06410), to which you send your order. One section of Envision­
ing Information even uses 12-color printing. The quality is, 
yes, evident-quietly. 

Here, on page 83, is an "exuberantly bad example": a U.S. 
Census Bureau map with colored blobs designating home-heat­
ing fuels. OK, except that the map got enclosed in a thick white 
border atop a blue field, and the one thing that clings to your eye 
is that thick white border, "the map's dominant visual state­
ment," and it's meaningless. 

Worse (page 33), a price-of-diamonds graph, 1978-1982. It 
came from a Time, Inc., publication and might as well have 

come from USA Today. The graph surged up and down in a way 
that suggested to someone a seated cutie's leg. Then her legs 
and thighs got crosshatched (a graph, see?) and she got 
equipped with a vapid face and a top hat, and it all became (in 
four colors) a creative concept. Tufte calls it "chartjunk ." 

"Chartjunk promoters imagine that numbers and details are 
boring, dull, and tedious, requiring ornament to enliven." But 
"if the numbers are boring, then you've got the wrong num­
bers," and, sure enough, the cutie-chart "mixes up changes in 
the value of money with changes in diamond prices"-this in a 
time of high inflation. So it says nothing except "See here!" 

"No one can write decently," wrote E. B. White, "who is 
distrustful of the reader's intelligence." Nor can any designer 
of a visual display grab attention save by assuming that we want 
to know. For we want to know all we can. Not aware what fa­
tigues us, still we are fatigued by gross simplification, pizzazz. 
So, "a most unconventional design strategy is revealed: to clar­
ify, add detail." "God is in the details," and may as well be on 
your screen. 

Short Subjects 
If you're interested in computerized aids to writing but have 
found Grammatik a tad naive, you may want to look at Editor, 
which in fact doesn't edit but simply makes suggestions that 
you compare against a printout of your text with the sentences 
numbered. 

Editor was written "for typical college-level writers ... who 
may be lazy, inexperienced, or weak," and its dictionaries "are 
based on a long-term study of undergraduate writing." Thus, 
"many of the words and phrases it flags are not problems when 
good writers use them." Good writers might conceivably have 
a use for the word definitely, but Editor flags it without any 
mercy. 

Editor's four programs (Fix, Tighten, Polish, and Consider) 
are menu-based and can be run separately or with one key­
stroke. They are very fast, and their output goes to a menu­
viewable file. Editor sells for $45 from Academic Software 
Library (North Carolina State University, P.O. Box 8202, Ra­
leigh, NC 27695, (800) 955-8275). • 

Envisioning Information, Edward R. Tufte, Graphics Press, 
1990, $48, 128pp., ISBN0-961-3921-1-8. 

Hugh Kenner is Franklin and Callaway Professor ofEnglish at 
the University of Georgia. He writes for publications ranging 
from the New York Times to Art & Antiques. His recent books 
include Mazes and Historical Fictions. He can be contacted on 
BIXas "hkenner." 

Your questions and comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill lane, Peterborough, NH 03458. 
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Where Do You Go for Help When 

You're the Expert? 


BIX-the On-Line Service for 

People Who Know Computers! 


et answers, 
advice and code 
from top 
programmers, 

designers, and consultants. 
BIX is home to hardware and 
software engineers, systems 
designers, independent 
consultants, technology buffs 
and computer industry 
celebrities. All sharing 
information on their favorite 
subject ... computing! 
And the resources on BIX 
are substantial. 

More High-Quality Tools 
and Information on BIX. 

Our software libraries 
are packed with the latest 
high-quality tools, programs 
and code to help you do a 
better job. So, whether you're 
looking for a special utility, 
TSR, highly qualified advice 
or just stimulating 
conversation, you'll find 
it on BIX. 

Get Answers in These 
Conferences and Many Others: 
borland 	 Borland International 

official technical 
support 

c.plus.plus 	 Discuss the C++ 
programming 
language 

ibm.windows 	IBM/Microsoft 
Windows 

ibm.os2 	 05/2 Operating 
System 

ibm.utils 	 Utility software for 
IBM Computers 

microsoft 	 Products from 
Microsoft 

Subscribe to BIX On-line 
for Only $39 a Quarter Now! 

Just set your telecom­
munications program for full 
duplex, 2400 or 1200 baud, 
7bits, even parity, 1 stop bit. 
Get your Visa, MasterCard, 
or American Express card 
ready. Have your modem call 
617-861-9767*, enter "bix"at 
the prompt. When you are 
prompted for "Name?" enter 
"bix.deal" and complete 
on-line registration. 

Money-Back Guarantee! 
Try BIX for 30 days and if 

you're not completely satisfied, 
call Customer Service and we'll 
refund your subscription fees. 
But if you decide BIX is for 
you, we'll give you an 
additional 30 days on your 
annual subscription. 

EllX 
*Connect to BlX locally via BT Tymnet- call 800-336-0149 for your local access number, fees are outlined on-line. BlX handles billing for BT Tymnet 
connect fees. Other access available. Call BlX at 800-227-2983 or 603-924-7681 for more information. 
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STOP BIT 


LEONARD 
L E E .COMPUTERS 


OUT OF CONTROL 


I
n 1945, when a team of Navy programmers first 
used the word bug to describe a programming error, 
they could scarcely have guessed that use of the 
word would become so ubiquitous. Software errors 
are an inevitable part of writing programs, but as 

computers grow more sophisticated, the consequences 
of bugs are growing at an alarming rate. 

The year 1991 may be remembered as the year that 
the general public first became 

Seemingly obscure aware of the software crisis. 
More than 12 million people

software bugs Jost theirphone service in July 
because of a software error incan have disastrous phone-switching computers. 
Businesses lost millions of dol­consequences 
lars by not being able to reach 
out and touch customers or 

branch offices. Take away people's phones, and they'll fi­
nally sit up and take notice. 

When a Scud missile struck a barracks in Dhahran, 
Saudi Arabia, during the Gulf War, killing 28 Desert 
Storm soldiers, the Army claimed that Patriot missiles 
ignored the Scud because it had broken up in flight. Sub­
sequent investigations showed that a software error had 
caused the Patriot system to shut down and ignore the 
incoming Scud. 

All this comes as little news to software professionals. 
They have been aware of the software crisis for years. 
Anyone who's tried to debug a program or watched a 
screen full of hard work disappear into oblivion because 
of a bug knows what I'm talking about. 

What's changing is that, as the uses for computers 
mushroom and their complexity grows, the consequences 
of these bugs are becoming much more severe. A bug 
in a navigation system that puts jetliners on collision 
courses or a tiny software error in a radiation-therapy 
machine that kills three patients with radiation over­
doses is light-years ahead of bugs in simple spreadsheets 
or word processing programs. Errors in a program flying 
a 747 or running a medical diagnostic computer can eas­
ily endanger lives. 

For the first time, people have become aware of how 
important computer software is when it fails. They've 
become aware of how much of their daily lives comes into 
contact with computer software. Software is embedded in 
car engines, microwave ovens, and VCRs. It runs airlin­
ers, air traffic control, Patriot missiles, Stealth bombers, 
and nearly every business. The need for more reliable 
computer software has never been greater. The current 
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industry average of one error per thousand lines of code 
is no longer good enough when modem programs often 
grow to be millions of lines long. 

New technologies have promised to improve the man­
agement of large software projects and the reliability of 
the code produced. Sadly, these promises assumed that the 
programming community could quickly and thoroughly 
digest these huge and complex new methods. But the 
average code error rate has not dropped significantly. 

Unfortunately, solutions may have to come from the 
federal govemment (although everyone admits that this 
is far from desirable). But as the world's largest user of 
software, only it has the clout to mandate sweeping 
changes. Tighter standards may be needed to ensure that 
programmers write software using established methods 
that are proven to write reliable code. In Great Britain, 
programmers write software forthe defense industry ac­
cording to a standard known as Def Stan 0056. 

Programmers understandably balk at the idea of man­
dated standards for software. No one wants to see more 
government interference in yet another industry, espe­
cially one as rapidly changing as the computer industry. 
(One would hate to see computers go the way of Am­
trak or the Postal Service.) 

Still, the time has come to make software engineer­
ing a science rather than an art. Software engineering 
standards must be codified, and programmers must strict­
ly adhere to those standards. Writing software programs 
is no less important than building a bridge, and it should 
be treated as such. It is time to recognize that software en­
gineering is no longer the highly individualistic enter­
prise that it was in the dawn of the computer age. 

As computers become more sophisticated, so too 
must the methods of writing the programs that run them. 
Failure to do so will only mean more catastrophes. The 
price we pay for these failures grows every day. • 

Leonard Lee is the author of The Day the Phones 
Stopped: The Computer Crisis-The What and Why of 
It,andHowWeCanSolvelt(Dona/d/. Fine, 1991). He 
is a reporter with KSTP-TVin Minneapolis and a former 
JBM systems engineer. You can reach him on BJX c/o 
"editors." 

Stop Bit is a forum for informed opinion on personal com­
puting topics. The opinions expressed are those of the author 
and not necessarily those of BYTE. Your contributions and 
comments are welcome. Write to: Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, N HO 3 4 5 8 . 

ILLUSTRATION: Z ITA ASBAGHI © 1992 
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THROWTHIS IN THE 

MAIL N01ftl50YOU DON"I 


THRuWYOUR 

MONEYAWAYI AIER. 


Send for the brand new Dell product catalog, Plus, get the details on our newest line of PCs, 

loaded with information on all our award-winning notebooks and servers. 

computers, service and support. Return this card today, or call us. 

TO OR D E ie: IA L ~ L E A S E R E F E ffil N 

800.-873.-1130 DELL 

COMPUTEHOURS, 7AM-9PMCTM-f 8AM-4PMCT SAT 10 AM-3PMC TSUN 

CORfORArl 0 
IN CANADA 800- 668 3011N MEXICO 9 5 - 800 0 66'1 ------- ­

Start saving money now, send for your free Dell product catalog, 
loaded with information on all our award-winning computers, 
service, support and remarkably low prices. Plus, get the details on 
our newest line of PCs notebooks and servers. Return this card 
today, or call us at (800) 873-1130. In Canada, call (800) 668-3021. 
In Mexico, call 95-800-010-0664. 

D Please have a Dell Representative call me. 

Name: (M ) ~, - ,M~----------------~--~-,
Title:______________________ 

Company: _"'""'.- -,---------------- ­- ""
Address: ____________________ 

City: State: ___Zip: _ _ _ _ 

TypeofBusiness: _____ ____ _____ ____ 

Approx.# ofEmployees in Company:__________ 
Home Phone: (___)______________ 
Business Phone:(___)_ _____________ 

Fax#: (__)______________ 

1 Which products are you most interested in? 
D i386'"SX-based systems D i486-based systems 
D i386-based systems D UNIXJ'based systems 
D i486'"SX-based systems D Notebooks 

O O ther: _______ _ 

2. 	Are you interested in com£!:1terproducts for: 

D Home D Business D Resale 


3. 	If fer resale, please identify your primary customers: 
D General Business D Government D Education D Medical 

4. 	How many PCs does your company plan to purchase in the next 
twelve months? 
~ limeframe T1meframe 

Less than I month 6-12 months 
___ 1-3months More than 12 months 
--- 3-6 months 
5 .What do you plan to use computer products for? 

Start saving money now, send for your free Dell product catalog, 
loaded with information on all our award-winning computers, 
service, support and remarkably low prices. Plus, get the details on 
our newest line of PCs, notebooks and servers. Return this card 
today, or call us at (800) 8i3-1130. In Canada, call (800) 668-3021. 
In Mexico, call 95-800-010-0664. 

D Please have a Dell Representative call me. 
Name:(M ) 

(r!..·.1..' l"' •n!)Tide:__________________ _ ___ 

Company:-,--,--:-:c,----------- -------- ­
Address:_'''_''_*_·'_'"__________________ 

City: State: ___Zip: ____ 
Type of Business: _ ___ ______________ 

Approx.# ofEmployees in Company: --------- ­
Home Phone:(___) ______________ 

Business Phone: (_ __)______________ 
Fax#:(__)_______________ 

Which Products are you most interested in? 
D i386'"SX-based systems D i486-based systems 
D i386-based systems D UNIX-~based systems 
D i486"SX-based systems D Notebooks 

OOther:_______ _ 

2. Are you interested in com£!:1terproductsfor: 
D Home D Business D Resale 

3. 	If for resale, please identify your primary customers: 
D General Business D Government D Education D Medical 

4. How many PCs does your company plan to purchase in the next 
twelve months? 
~ T1meframe 	 limeframe 

Less than 1 month 6-12 months 
1-3 months 	 More than 12 months 
3-6 months 

5 .What do you plan ro use computer products for? 

6. How many PCs do you have installed now at your company? 6. How many PCs do you have installed now at your company? 

7 Are you interested in leasing? D Yes D No AD CODE 51E60 7 Are you interested in leasing? D Yes D No ADCODE51E60 
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7 NOTEBOOK USERS 

WERE LOCKED IN A ROOM. 

LESS THAN 4 HOURS LATER, 


6 OF THEM WERE DEAD. 

OK, we didn't really lock anybody up. But an independent laboratory 

did nm P Cl\lagavne's Battery Rundown Test on 7 leading notebook 
computers. And we're happy to report that Dell came in dead last. 

In fact, Dell's power management system and NiMH battery helped 
the 320N+ nm a full 30 minutes longer than the nearest competitor. 
More than enough to get you through the next marathon meeting or 
epic plane flight. 

And, Dell has found a way to make your budget last longer too. Because 
at $2 , 999, the 320N+ costs up to a third less than most of the competition. 
And still includes Dell's award-winning service and support. Which 
can get a trained technician right to your home, office or hotel room; 
usually by the next business day.C. 

Just what you'd expect from a company that's become a $546 million 
imemational business in just 7 years. And one of the most awarded 
P Cmanufacturers in the world. 

So call us and order a Dell'" 320N+ today. Either way, you won't have 
to be afraid of dying any more. 

YcJtt cluirge less. 

De I I Jt2 ON 4 ; Oi11 u r l.< 

3 : 121,e.r, I 
Cu111/x1<1LTE 3,%.1/_\ 1 3:05 l!n111.1 l 

2 3 J-J" "' I 
l : 1 6 I ,J , , 1 ·.1 

A '.'ITl'rc 1i1m1 E.Xc·c 1: Ll8 I lrn<r.1 I 
l!lM l'S/2 ;'dcc,/d IAOSX I 5: .'.Hnur.< I T.:st in <Cc·ccn·d""'" cci1/c re M111 '.«:i11/s lc'<ling /><ll'dlllelc'", 

We cltarge less. 

De I I 3 240~AMa 1 6'10 MBi .Die i v e $2,999 
li1.1hihaTWOOSXc-4 M[3 RM cmd60 M[3 Di.1k IJ 1 i t c $4. I 78 
Co 111//..i[iJj38fo/20-4 M[3RAMrnul60M[30i.1kD1i t c' $4,297° 
T I1imd11wcc 3000-4 M[3 RAM cn tc. I6ll M[3 Di.1k Ori ,. $3 ,498 
ZcnirhMm rcr.1Pccrc 386SL­ 4 M[3 HAM cn11.IWM[3Di.1 hDritc $4, 798 
ASTP 1 "'mll.x"c.m4M[3R_\,! cmd80M[30i_,ld)ri1 c 
lOM l'S/2 Modcl L40S'X-4 M[3 /lAMc 1116:0 M[3Di.1k l )ii t c 

$ l 295* 
$'4 :s -1 s 

Acriurl (C I ' rJ1id.'.~ JUll_"fl .'llJ ) • 

DELL320N+ $2,999 

TE C H S TUFF 


Dell 320N+ 20 MHz i386SX System 1!ffll' Lease o: 


$112/M0.**-6.8 lbs -8'hx11" footprint riff' Full ­


travel keyboard t({(f' 4 hourbatterylife on NiMH battery 


tflll' System includes 60 MB Hard Drive. VGA Edgelit 


LCD. 4 MB RAM - 80 MB Hard Drive also available 


SE R VI C E A ND SUPPO R T 


Nationwide on-site lapside service contract included in 


the sys tem price the f irs t year• ...,.___Toll -free 


technical support hotline ...,.___S elf-diagnostic 


software ...,.___ Free factory installation of selected 


MS-DOS• software applications 


CO MP A NY AWARD S 


Dell has won P av~e Corporate Satisfaction Polls an 


unprecedented 8 times *Dell ranked Best Personal 


Computer in Small to Medium Sized Businesses in the 


JD.Power and Associates® Customer Satisfaction 


Index * Dell has won P QVo r Id 99;1 World Class 


Award for Best Service and Support/Hardware 


To order. call. Please reference 11 ESB 

soo .. 34s .. 61so 
Mon.Fri between 7am-9pm CT. Sat Bam·4pm CT. Sun 

1Oam-3pm CT r- In Canada. CBOOl 668-3021 r- In 

Mexico. 95-800·010-0664 r- Shipped with a 30-day no 

questions asked money-back guarantee 

DELL 

COMPUTER 

CORPORATION 




Leaseo: from $192/MO.** Lease: from $123/MO.** Lease: from $104/MO.** Lease: from $67/MO.** 

>ell• Powerline••SE * Series fff' 

.vailable with i486'"DX 50 MHz or 33 

~Hz processor, i486SX 25 MHz or 20 

1Hz processor'*" 128 KB external 

iche on i486DX systems fff' Processor 

pgradeable via board fff' Up to 128 MB 

:AM fff' Integrated non-interlaced 1024 x 

68, 256 color VGA fff' Starting at 

$5,299 for complete systems. 

Dell Powerline DE <•Series fff' Available 

with i486DX 50 MHz or 33 MHz 

processor, i486SX 25 or 20 MHz 

processor f(lflr' 128 KB external cache on 

i486DX systems fff' processor upgrade­

able via board fff' Up to 96 MB RAM fff' 

lnt~grated non-interlaced 1024 x 768, 

256 color VGA fff' 1 MB video RAM fff' 

Starting at$3.299 for complete systems. 

Dell 486D * Series fff' Available with 

i486DX 33 MHz processor. i486SX 25 

MHz or20 MHz processor fff' Processor 

upgradeable via chip fff' Up to 64 MB 

RAM fff' Integrated non-interlaced 1024 x 

768. 16 color VGA fff' Video RAM 

upgradeable to 1 MB fff' 'Start ing at 

$2.799 for complete systems. 

Dell 325P ~ 386DX 25 MHz processor, 

33 MHz also available fff' Upgradeable to 

i486DX 33 MHz processor fff' RAM 

expansion to 16 MB• Integrated non­

interlaced 1024 x 768, 2 color VGA fff' 

256 KB video RAM. upgradeable to 512 

KB fff' Starting at $1,799 for complete 

systems. 

IF YOU ALREADY BOUGHT 

AN EXPENSIVE COMPUTER.BURN THIS 


BEFORE YOUR BOSS READS IT. 


-~--·­
-­ a 

tSource: Toshiba pub~sht>d price as of 12/17191- Actual deolcr J')"ices may 1101Y. ''Source: Compaq Computer FT<.-:.s Release 11/4/9 1 All o ther suggesied re1o~pricesm ol 1115/ 91. All prices and s,ecilicotionsore subject to changew1lhouh 

1991 J D. Power and Assoc1oles11 Compv1er End User So1islocrionStudy: Phase I: Q I/ice BosedSmolho Medium Sized Bvs1nesses. Responses from Business End lJserso1 I ,784 businesssiles.SmolltoMedium Sized Businesses wereb< 

Intel 1486'" m1croprocessor_Intel is a registe1ed trademark and i386. i486 and lhe lnlel Inside logoore rrodematks of lnlel Corporolion. MS·DOS i5 o feg1slered trademark ol Microsofl Corporolioo.Dell d15doims proprietary irilere~ 
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Lease: from $53/MO.** 

I 3116SX l(ffll' 3B6SX 16 MHz 

ocessor. 20 MHz also available l(ffll' 

~M expansion to B MB l(ffll' Integrated 

•24x 768. 2colorVGA l(ffll' 256 KBvideo 

\M, upgradeable to 512 KB l(ffll' 2 Serial. 

Jaralleland 1 Mouseport l(ffll' Startingat 

$1.399 forcomplete systems. 

Lease: from $93/MO.** 


Dell 320N * l(ffll' 1386SX 20 MHz ~ 


processor l(ffll' 2 time award- ~ 

winner l(ffll' 6.4 lbs ""' 3-4 hour 'l::i~"l' 


battery life l(ffll' Up to 5 MB RAM 
~ 


l(ffll'40 MB or 60 MB hard drive l(ffll' 


Data/Fax modem option l(ffll' Starting at 


$2,499 for complete systems. 


SERVICE AND SUPPORT 
On-site desk-side se11vice contract included in the system price the first year·' 

__.Toll-free technical support hotline -- Toll-free TechFax""' line for 24­
hour system information __. On-line Bulletin Board communication with 

technical staff and other users -- Self-diagnostic software __. Free 
factory installation of selected MS-DOS" software applications __.support 

Forum on CompuServe Information Se1vice 

COMPANY AWARD S 

Dell has won P OX/ee ~orporate Satisfaction Polls an unprecedented 8 times * 

Dell ranked Best Personal Computer in Small to Medium Sized Businesses in 


the J.D. Power and Associatess Customer Satisfaction Index *Dell has won 

PC Wor Id '1991 World Class Award for Best Se1vice and Support/Hardware 

To order. call. Please reference 11 E59 

8 0 0 .. 3 4 8 .. 6 1 5 1 
Mon-Fri between 7am-9pm CT.Sat 8am·4pm CT. Sun 1 Oam·3pmCT~ In Canada. 
CBOOJ 668-3021 ~ In Mexico. 95-800·010·0664 ~ Shipped a with 30-day no 

questions asked money·back guarantee. 

- % F''<·•· ~ &•-· - -- ­
~--
--= 

Finally, computers for users who need hlazing speed, hut don't have money to hum. Notehooks, desktops and servers 

packed with features and priced significantly lower than cumparahle machines sold through traditional retail channels. 

And all hacked hy Dell , the company that's huilt a $546 million international husiness hy a lways going ahove and 

heyond the call. By putting them through tests the Marines would he proud of. And hacking each one 

with a service and support package descrihed as "overkill" hy the editors of I' C\Xtek DELL' 
So if you need a computer you can fire up without getting tired, call Dell today. \Xie promise you 	 COMP UTE 

CORP ORJKI 0won't get humed. 	 ------ ­

Circle 43 on Inquiry Cord. 

di-ce. ' "Poymenl based on 36 -mon1h, a~n·end lease. ¢ leasing armnged by leosing Group, Inc. In Canada and MeJ11co. conligumlionsond prices may vif'f. Dell is a reg1S!ered tmdemo1lt, Powerl.ne is o !rodemm~ and TedfoK iso ~vice mark al DellCompu!e1 Corporolion 

5ed an office S•"=::Swilh between 1and 499 employees. Best Personal Compu1er in Ollice ikised End User S.tisloclion tn Smoll 10 Medium Sized liusinesses. J. D. Power ond Associo1es is o registered se1vice motk al J.D. Power end Associates. -:'1Con toins on Intel• 1386'~or 

irt !he marks and names of othe1s. L<.Se1vice pmvided by third port\' servicer. On-sile service may nol beovoiloble in ce1loin remo1e locolions. Shipping. handling and applicable soles tax nol included in lhe pr.ce. ·G1972 Dell Computer Cmparol1on. All nghls 1eseived 

http:Powerl.ne
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RED 

PURPLE 


BLUE 

VIOLET 

GREEN 

BEIGE 


BROWN 

BLACK 


YELLOW 

MAUVE 


MAGENTA 

PINK 


ORANGE 

NAVY 


SIENNA 

OLIVE. 


T---'lt.... ... ·__ - • 
' . . . 

· · @~~®®® 
~ et2 • e • • • ­

Lease': $145/MO~ 

THE DELL 325NC 25 MHz 
i386'" SL SYSTEM. 

SYSTEM INCLUDES 60 MB HARD DRIVE, 

CplORVGALCD.4 MB RAM~ 


BLACK 

,WHITE 

'AND 


'TOCJMUCH 

'GREEN. 


Actual dealer prices may vary. 

TOSHIBA T2200SX 20 MHz 
i386SX SYSTEM 

SYSTEM INCLl.cJDES 60MB HARD DRIVE. VGA ECD. 
4MBRAM. 

For up to $779 less than a Toshib: 

bl~1::k ·and white notebook, you can ge 

a new Dell<$ 325NC. With a Lm sctee1 

that lets you pick from ~ palette of ove 

262.000 colors. And you still get Dell 

legc~dary service and support. So ifpa 

ing too much green is making you se 

red, order a 325NCtoday. 

TECH STUFF 

i386'"SL microprocessor runnin~ at 25 MHz tflfll' 64( 

480 passive matrix color LCD f!l!ll' 4 MB R A 

expandable to 12 MB f!f!l!I 64 KB cache memory 1 

3.5" 1.44 MB floppy - 3 hour battery life usi 

Nicl;el Metal Hydride battery !1!!11' 6.9 lbs tffr 85" x 1 

x ~.3" - 85-key keyboa'rd with inverted " 

cursor control ~ IJ 0 AB Hard Drive also availablE 

SERVICE AND SUPPORT 

Nationwide on-site lnpside service :ontract incluc 

in the system price the first year• ,...__ Toll-fr 

· technica! support hotline ,...__ Toll~·free TechFa 

line for 24-hour system inftrrnation ,...._ On-I 

Bulletin Board communication with technical staff< 

other users o;a-- Self -diagnostic software "" 

Free f Jctory installation of se:ected iiAS-DO 
. ' 

softwa:·e applications ,...__ Suppc.rt Forum 

CompuServe lnforrration Service 

To order. call. Please reference 11 EB2 

800-348-614 1 

Mon-Fri between i'am-9pm CT. Sat 8am-4pm CT.~ 

1Oam-3pm <!'"' Ir Canada, CBOOJ 668-3021 ~ -
Mexico; 95-800-010-0664 ~ Shipped witl 

30-day no questions asked money-back guarante 

DELL 

COMPUTER 

CORPORATION 


' • ' Circl'I 4 ""1 Inquiry Card. 

http:Suppc.rt
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