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Circle 110 on Reader Service Card 

Add 
FUN 

to your PC! 
EYE-GARD is a great novelty for your home or 
office! The EYE-GARD vision sensor detects 
anyone simply walking up to your PC. Then it . . _ 

_.. displays any PCX-format picture . 
. . . displays any message YOU choose . 
... plays music or sound effects. 
... requests a password before letting anyone 

use your PC. 

EYE-GARD can even run other programs. It is 
perfect for sa les or software demos' 

EYE-GARD runs on all IBM-compatible 
computers. Comes with EYE-GARD EW<W<J '" 

sensor, software, sound and picture files. 

EYE-GARD is a great gift for you ... or anyone' 
. .. who uses personal computers. 

Fl. Order NOW for Christmas!. ' , 
Only $19.95 

Dallas, TX 75214 (plus $3.50 plh) 
(214) 826-3353 VISA/MasterCard Accepted 

Circle 130 on Reader Service Card 

DYNAMIC  
ELECTRONICS 

SIMMS  
8087-2 119.00 
80287-8---185.00 
80278-10 ---212.00 
80387-20 ---369.00 
80387-25 ___ 473.00 

80387SX ---299.00 
80C287A --295.00 
4464-12--- 5.25 
1 MEG-100 -- 12.85 
1 MEG- 80 -- 13.75 

CALL: (714) 

855 0411  
FAX: (714) 855 - 8504  

23552 COMMERCE CE NTER DR . I L  
LAGUNA HILLS , CA , 92653  

Circle 114 on Reader Service Card 

ALL NEW !!! 
9 TRACK TAPE SUBSYSTEM 

for IBM PC/AT/386 
complete for only 

$2,595.00 
YEAR WARRANTY 

3.5" SONY High Density 1.44 MB 
1-4 BOXESOF 10: $29.50 .... 5+ BOXES : 528.90 

5.25" OS/ HD 1.2 ..&tabs.BLACK 
Lo ts of 100 - 49¢ .. ... . ...... Lots of 50 - 59¢ 

5.25" OS/ DD 360K, INCLSrm.,&1abs 
Lots of 1.000 ­ 21¢ ........ .... Lots of 200 ­ 25¢ 

3.5" OS / DD SOOKB BULK (1MB) 
Lots of 100 ­ 59¢ ............... Lots of 50 ­ 79¢ 

3.5" OS/ High Density 1.44MB (2MB) 
Lots of 100 ­ Sl.95 ... .. ... Lots oi 25 ­ 52.50 

800-288-8025 
12132 Sherman Way, N. Hollywood CA 91605 

CALL OR MAIL 

Circle 20 on Reader Service Card 

E/EPROM & MICRO 
PROGRAMMER 

$895 

• EP-1140 includes : software, ca ble, user' s 
manual, 2 free software update coupon s, 
toll-free technical support, one-year w arran­
ty & a unconditional 30-doy money bock 
guarantee 

• Progroms 24-, 28-, 32- & 40-pin E/ EPROMs 
•Suppor ts 87 4X & 875X series 

microcontrollers 
•Connects to a standard parallel P.Ort 
• 32-pin model, EP-1132, available for $695 

The Engineer's Programmer™ 

CALL TODAY 800-225-2102 

I 068 1 Hoddington, # 190, Houston, TX 77043 
7 13/ 461 ­9430 FAX 713/ 461 ­7413 

Circle 51 on Reader Service Card 

8051 SBC $99 :,m, 
Single Board Computer 

FEATURES: 8031, RAM and ROM Sockets, 
8 bit 1/0 , RS 232 port, optional UART, and 
Expansion Bus. Size: 3.5" x 6.0", +5Vdc only. 
OPTIONS: 8032. CMOS, 18 MHz, NV Memory, 
Monitor Firmware and High Level Languages. 

Development Board..... . ...... .$199 

8031 ICE $199 
Our emulator provides most of the features of 
an 8031 ln-Circutt-Emulator at a significantly 
lower price. It assists in integrati on. debug and 
test phases of development. Commands 
include: disassembly, trace, breakpoints, 
alter register/memory, and load Intel Hex file. 

8051 Simulator Program ....... ... . $99 
IBM PC/XT/AT Software simulation of 8051 µC. 

HiTech Equipment Corporation 
9400 Activity Road 
San Diego, CA 92126 
(619} 566-1892 

Delaware 1·800·451·1849 
P.O. BOX 10247, WILMINGTON. DE . 19850 

Oklahoma 1·800·654-4058 
P.O. BOX 1674, BETHANY, OK. 73008 

Nevada 1·800· 621·6221]
::::: P.O BOX 12396, LAS VEGAS , NV. 89112 
..............................i 

{: Mrn imum o rder $ 20Q9 "No Surc harae on Visa 
;:; '° MasterCa rd ." C OD o rders add $3'29: Surface 
:':' Sh rpQ inq UPS ad d $4Q9 pe r 100 for 3112"or 5114'. 
;:;: add $4® per 100 for s:· U S. M a i I deliver y add 
:;::: 9%."Prices subject to cha nge w it hout Notrce'.' 

:,:,. CIC ffi 
FAX-..105-495 4598 

•IBM/ANSI compatible at 800*/1600/3200 bpi 
• Controller, cables and software included 
• Interfaces for PSl2*, Xenix* and DEC* 
• SCSI* , AT or MCA* Bus 1/0 at 25/50/100 ips. 

* optional 

AKSystems Inc. 
2074 1 Marilla St. Chatsworth CA 91311 
TEL:818/709-8100 FAX: 818/407-5889 

Circle 18 on Reader Service Card Circle 154 on Reader Service Card DECEMBER 1989 • BYTE 421 

http:2,595.00
http:4464-12---5.25
http:80287-8---185.00


- -

- --

Worlds Lowest Priced Ram Expansion 


. We Have Located The Following New Equipment Below Everybody's Cost! 

• Pacem aker, Driver & Menu Sottware • Organize Format & Merge Info From• Works with Mach 20 Only• PS , XT, AT PS/12 Compatible Other SoftwarePARADISE MONO EGA CARD • Memory Plus OK or Memory
Auto Switch Monochrome EGA Card, 640x350 • OEM Packed No Box or Manual 

List: 9900 Mead: 49°0 List: 43500 Mead: 14900 10 for 12900 ea.EGA, MDA, CCA, Herc. List 31900 Mead 9900 List: 399" Mead: 49" 100 for 29" ea. 

• Quantity Pricing Available - CALL NO SURCHARGE FDR MCIVISA800-654·7762 • We Accept International Orders TERMS:SALES: 7 a.m.-6 p.m. PST 
WE ALSO PURCHASE • Purchase Orders from Universities. MC • VISA • COD • CASH 

EXCESS INVENTORY­702·294-0204 Governm~~t ln~titutions. Fo(lune 1000 Purchase Orders from Quallfled Finns 
FAX UST and Qualified F1rms Pe!'1onal Check& • AE add 4~ • COD add $5.00TECHNICAL I CUSTOMER SERVICE I ORDER STATUS: 

9 a.m.-.4 p.m. PST 20'1o Rulockl"f Eu no INon-D~lecUve Rlllllrns within 15 days 
FAX 702-294-1168 ~~ 1&'11 IElrrad1m1rtt , ,., /Wgls1119d llrlllt IN/r ,.,specttn Ca. 'J . f'raJ Sllb}Kt lo Ch1nge 

CAr10MHZ IBM XT COMPATIBLE 
BASE SYSTEM 

• 256K (Opt. 640t<) • 150 Watt Power 
Supply • AT Style Keyboard & Case 

• 4.77 or 10 MHZ Keyboard Selectable 
• Floppy Oise Controller 

• 8087 Socket • 360K floppy Drive 
• 1Year Warranty 

$349°0 P.--­
8088 XT Compatible 

640 KUpgrade . . .. .. . . . . . . . . . . ... 129" Clock Calendar . ..... . 
12" Amber Monitor w/lntertace . . .. 139" Parallel & Serial Ports . 
DOS 4.01 w/GW BASIC . . . 89" Additional Drives .. 

COPROCESSORS RAM CHIPS 
8087 5MHz or less 88" Dncripllon 150NS120NS100NS SONS 
8087-2 8MHz 129" 64 x 1 2" 2" 2" 3'5 
8087-1 10MHz or less 179" ~56\4, ;;: f,: ~: :;: 
80287 6-8MHz 139" 1 Meg x 1 11" 11" 12" 13" 
80287-8 8-10MHz 199" 256 x 4 12" 14" 15" 17" 
80287-10 10MHz 239" 64x4 Video 6" 7" 11"811 

80C287-12 12MHz I 299" kMx'R ~~~ 7oa 2
:: g;. ll" 

80387-16 16MHz N 369" NEC V-20 - 8MHz 7" 
80387-20 20MHz T The above Memory Upgrades come in43911 
80387-25 25MHz E 549" DIP Form. Please specify if you need 
90387-33 33MHz l 649" ZIP - Soj- PLCC - Fla/ Pack or if you 
80387SX 16MHz 399" need Nibble Mode 

1
MODEMS BY ~VERE.ilr "'1SMNp Jl!<>J 

EV-923 EverCom 12 300/1200 bps Bitcom Software . 6900 
EV-941 EverCom 24 2400 Baud Int. Bitcom Software .13900 
EV-945 External 2400 Baud . . . . . . . . . . . .. . . . . . . 199" 
EV·942 2400 PS2 ..... 22900 EX-955 FAX Card ..... 34900 

MORE MODEMS . _. 
1200 Baud Internal w/Software CPI . . 5400 
1200 Baud External fully Hayes Compatible 9900 
2400 Baud Internal 112 card w/software CPI ............ 9900 
2400 Baud External Fully Hayes Compatible, Zoom . .... 129"" 

lmtec/ =iSBAMSUNo MONITORS 
1256A 12" Amber w/Tilt & Swivel Base . 8900 
1257 12" Amber Flat Screen 720 x 350 . 1()900
1464 14" Color 640 x 200, 16 colors . . ...... 23900 
1453 14" EGA 640 x 350. 64 colors/.31 .... .. ...... 369"' 

..._1455_N_EG_A_n_0x_4B_o_M_u_11is_~_nc_co_m_pa_t_ib_1e_. ----·44-goo--t 

VIDEO CARDS BY ~VERE>P 
EGA EV659, 640 x 350, Auto Switch ..... 11900 
VGA Viewpoint 16 Bit 256 Exp 512k . . . ....... 25900 

. MORE VIDEO CARDS . .. 
MonoGraphics (Hercules Compatible) . . . 3900 
Color Graphics wtth Par. Port . . . ... 4goo 

. .... 24" 640 KUpgrade .. .. . .. . .. ... 49" 14" EGA Monitor wllntertace ...... 549" 
.. .........39" OPTIONS 512K Upgrade ........ .. ........10811 Novell Network .. Call 12 Mhz add .10tl" 

.... See Below 12" Amber Monitor w/lntertace . , .. 139" 14" Color Monitor w/lntertace . . . 289" 

MEMORY FOR ALL COMPUTERS 


IBM PS2 
 ~ 
Equiv. IBMPS2 For Meads 

Description
512K Upgrade 
2MB Upgrade 
1MB Module 
2MB Module 
2MB Mem. Board 
1MB Mem. Board 
2MB Mem. Board 

Descrtptlon
1MB Add-on Module 
1MB Add-on Module 
4MB Add-on Module 
4MB Add-on Module 
1MB Memory Exp. Bd. 
1MB Memory Exp. Bd. 
4MB Memory Exp. Bd. 
4MB Memory Exp. Bd. 
1MB Mem.Upgrade Kil 
1MB Memory Exp. Bd. 
4MBMemory Exp. Bd. 
1MB Upgrade Bd . 
4MB Upgrade Bd. 

IBM & Compaq boards & Modules come with 1ye.ir warranrt and 
are manufactured on a 2nd panlf board. 

SIMM MODULES 
Description 150NS 120NS lOONS llllNS 
64 x 9 IBM & Compatibles 19" 29" 3400 39" 

39" 4411 49" 69"~~ ~ ~ r~~AfP~~~~~~i~Ti~ 42" 48• 69" 6411 
~:~ ~ ~ ~~~ f~~le/c~~g!libles 109" 114" 119" 129"1 119" 124" 129" 139" 

~... 9 
HP LaserJet II & llD ~· Memory Boan!• Oc"' 

1Meg 299" 0-3Meg 11J91' 
2Meg 399" 0-3Meg PS2 249" 
4Meg 699" 0-10Meg 179" 

0-8Meg PS2 399" 

MEAD has done it again! 

CAT 386 SYSTEM 
• 12" Amber Monitor 


with Graphics lntertace Card 

• 1.2 Meg floppy Drive 

• 1 Meg of Memory 


• Parallel, Serial & Clock 
• 20MHz DTK Motherboard 

Xenix, Unix, Novell Compatible 

20MHz s152300 

SYSTEM 

Part# Model # Low Prtce 
30F 5348 30/286 149" 
30f 5360 30/286 459" 
6450603 70-E61 & 121 239" 
6450604 70-E61 & 121 499" 
6450608 70-A21 599" 
6450375 80-041 419" 
6450379 80-111 & 311 899" 

COMPAQ
Equiv. Compaq For Meads 

Part# Model # Low Prtce 
113131-001 386/20/25/20e/286E 359" 
113646-001 Deskpro 386S 369" 
113132-001 386/20125120E/286E 898" 
112534-001 Deskpro 386S 998• 
113644-001 Oeskpro 386/20e 499" 
113633-001 Deskpro 386S 499" 
113645-001 Oeskpro 386/20e 1399" 
113634-001 Deskpro 386S 13990 
107651-001 Portable 386 499" 
117426-001 286E 499" 
117429-001 286E 1399" 
110235-001 SLT/286 599" 
108070-001 386/16 1399" 

&}' seagate HARD DRIVES IOMepwrcon1. 

""' ST125 20Meg 40 Mil 1;, Ht 3112'' Drive only .......... 25900 
ST138 30Meg 40 Mil 112 Ht 3V2" Drive only . . ... 29900 
ST225 20Meg w/cont. & Cables . . . . . . . 25900 
ST238 30Meg w/cont. & Cables . . ... 28900 
ST251 40Meg 112 HT 40 Mil wlsoftware, Drive only .... 34900 
ST251·1 40Meg, 28 Mil Sec, Drive only . . . . . . . . . ... 35900 
ST277R 60MB 40 Mil V2 Ht. . . . . . . . . . . . . . . . 44900 
ST4038 30Meg 40 Mil Full Ht . . . 39900 
ST4053 40MB 28 Mil Full Ht . ........... .... ...... 51900 
ST4096 80Meg Full HT w/software 28 Mil Sec.. ..... 63900 

WESTERN DIGITAL CONTROLLERS 
WX-1 8 Bit 1;, Sized for XT ...... . . 7900 
MM2 16 Brt Full Sized Hard/Floppy ..... . .. __ ....... 11900 
WD·27X 8 Bit ALL 1/2 Size .. .. . .. .. 8900 
WAH 16 Bit Hard Drive Controller ................. .12900 
RA2 16 Bit ALL Hard/Floppy for AT . . . ... .... 15900 
MEAD Floppy Disk Controller for XT . . . . . . . . . . . . . 1goo 
MEAD 1.2 Meg & 360K Controller for XT, 720K-1.44 . . 6900 
Cable Set for Hard Drive Only . . . . . . . . . . . . . . . . . . . 500 

~~~~~:c ~~~~~! M~s~~iV.Ese s;J~ 
1.2 Meg 51/• Mitsumi .. . . . . . . . . . . . . . . . . . .. . . . 89"' 
720K 3112" Drive w/51/• " mounting - Mitsumi . . . . . 8900 
1.44 Meg 31/2" Drive w/51/•" mounting - Mrtsumi. .... 1()900 
360K Tandon TM100-2 Full Ht (The Original IBM) ...... 8900 
160K Tandon TM100-1 Full Ht . . . . . . . . . . . . . . . . . . . 5900 
External Case w/Power Supply 2, V2 HTs or 1 Full ..... 14900 

~VEREll-" TAPE BACKUPS ~~ 
40MB Mini Cartridge, 1.8MB/min, XT (DC 2000) .... .' .33goo 
40MB Mini Cartridge, 3.6MB/min, AT (DC 2000) .. ... 339" 
60MB Streaming Cassette, 5MB/min w/cont (C1600) .. 649"' 
60MB Streaming 600A, 5MB/min w/Full cont (DC600) 94goo 
125MB Streaming Cartlidge, 5MB/min w/Full cont . .111900 
DC2000 24" External Add 195"' DC600 24'" 

11.3 NORTOHS SLCAr 286•1 OMHZ IBM AT COMPATIBLE 

• :::~~1~~1~}~:]~;~~ :::" ·ttTu~mm1;;Ill. 
Floppy • Legal Bios w/manuals • Systems 
Documentation • 1 yr war. • Clock/Cale 

• 1OMHz DTK Motherboard 

$649°0 
286, 386 AT Compatible 

LETIER QUALITY PRINTER fGmsF MONITOR 
OAISYWHEEL PRINTER MANUFACTURED 


BY C.ITUH 

Why pay $1149 for a C. llah 

STARWRITER'" F-10 
When our 40 cps letter quality daisywheel I
printer from the same manufacturer is only I 

$3999a~ 
FREE TILT 

SWIVEL BASEOPTIONS 
• 14" Flat Screen • Paper White Phosphorus

• 6 ft. Serial Cable ... ... ....S 1900 • TIL Monochrome & RGB Interface
• Bidirectional Tractor . 14900 
• Cut Sheet Feeder . . . . . . . 19900 List $199 Mead $9900 10 for $890
• Serial to Parallel Converter . ...... .9900 


SERIAL MOUSE SIDEKICK PLUS 
• DexxaMouse by Logitech • By Borland Version 1.0 
• 2 Button Opto-Mechanical • Professional Desktop Manager 

• 200 DPI List: 19900 Mead: 7900 10 for 5900 ea . 

HIGH SPEED SCANNER Ready to go for IBM ·Type Machine 

PRINCETON" 
GRAPHIC SYSTEMS 

Desktop LS300 Scanner 

List Price: 1095" Meads: 399" 


STANDARD FEATURES 
300 UPI - Allows for the creation of high resolution 

graphics/text. 

Automatic Sheet Feeder • Efficient document handling. 

Image Input • Sheet or card (up to 5 sheets can be 


set with the built-in Automatic Document OPTIONS
Feeder) 

Scanning Speed • 12 seconds/page (at 300 doUinch) PC Paint Software. . ... 4900 
6 seconds/page (at 150 doUinch) OCR Software ........... 199" 

Gray Scale - 32 shades either pattern or 2 shades. Macintosh Interface. .4900 

WORDSTAR PROFESSIONAL 5.0MONOCHROME TEXT ONLY CARD 
• IBM Compatible • Write or Edit Text Based Business Reports• 1 Year Warranty New in Box 

as DocumentsList 89" Mead: 14" 100 for 9" ea. 
• Advanced Page Preview To Save Time

MICROSOFT MACH 20 MEMORY CARD 

All Products 90 D Warran unleu slated otherwise . 1000 Nevada H . • Unit 101 • Boulder Cit NV 89005 SHIPPING: (min. 6'') UPS 
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TALKING TECHNOLOGY. INC. 
QIS3 PIEDMONT AVE..OAIUANO. CA !M611 

Circle 307 on Reader Service Card 

Modular 
1/0board 

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

For order info, call: 

1-800-553-1170 

~GUATECH 
QUA TECH, INC. 

478 E. Exchange Street 
Akron, OH 44304 

Labtec h Notebook is a trade mark 
of Labo ratori es lechnologies Corp. 

Circle.272 on Reader Service Card 

El-ROUTE VERSION II 
~ 

::,. r- · i~:.:. :··:~. '. 
'. /::" : ._~·;..~.:;.;:.. ·:.~.~ 

. 1· ·-· '-· 
! .. •' !' 


= 
 -
SCHEMATIC TO PCLAYOUT $500 


INCLUDES AUTO ROUTER 

El-ROUTE Version II from AMS for IBM PC. PS /2 and Com· 
patibles is an integrated CAE System which supports 256 
layers. !race widlh from 0.001 inch 10 0.255 inch. flexible 
grid. SMO components and oulpuls on Penplott er s as well 
as Photo plotters and printers. 
Schemalic CaplureSIOO. PCB Layoul S250. Aulo Rou1er S250. 


FREE EVALUATION PACKAGE 

30 DAYS MONEY BACK GUARANTEE 


1-800·972-3733 or (305) 975-9515 

ADVANCED MICROCOMPUTER SYSTEMS, INC. 

1321 N.W. 65 Place - Ft . Lauderdale. FL 33309 

Circle 22 on Reader Service Card 

9·Track Tape

For Your 


IBM PC/XT/AT/PS-2·· 

Read 1600 bpi 9-track 


tapes from a micro, mini or 

mainframe in EBCDIC or 

ASCII as mirror image or 

by individual files. 


Use the 2000 PC'"for 
disk backup, data inter­
change or archival storage. 
PC/XT/AT/PS-2 are trademarks of IBM. 

2000 PC is a trademark of Oigi-Oata. 


II
OIGl-OATA CORPORATION 
8580 Dorsey Run Road 
Jessup,MD 20794-9990 

4 ~~)(~~)~~~-0771 
~ ... First In Valu e 

Circle I09 on Reader Service Card 

2 parallel, 
2serial, I board 

Qua Tech DSDP-402 for PC-AT 
has two parallel ports, and two 
serial ports for any combination 
of RS-232 , 422, and 485 com­
munication. A ll ports address 
selectable. Interrupts sharable 
and selectable. 

For order info, call: 

1-800-553-1170 

~GUATECH 
QUA TECH, INC. 

478 E Exchange Street 
Akron. OH 44304 

Circle 273 on Reader Service Card 

MODEL 
SX151 

RS232C OR STAND ALONE (all models), 
Communication protocol; XMODEM, HEX, 
and BIN. Programs: EEPROMS, 2716 • 27512 
and CMOS. Programs (w/adapter): 25XX, 
27101 (and above), 68701 , 68705, 68764/6, 
8741/2, 8744, 874819, 8751/2, 8755, 67252, 870751, 
870752 and CMOS. More available soon. 
Model SX151 $214 (assembled wilh case). 
Other models are available from S49 (kit). 

Cross assemblers by Pseudocorp for IBM­
PCs, $50. ZBO, 1802, 6502, 6B00/1/2/3/5/B/9/11 , 
68000/B/10, 8048/9, 805112, 8080/5, 8096, and 
more soon. Simulators and disassemblers 
also available. 

I I KORE, Inc.VISA 

3150 Plainfield N.E.
[•I l•JGrand Rapids, Ml 49505 

(616) 361-3666 
SS for shipping (USA) , plus S3.00 COD. 

Circle 180 on Reader Service Card 

Circle 57 on Reader Service Card 

IPC BASED UNIVERSAL
DEVICE PROGRAMMER $595-845 1 
• Programs EF./EPROM~ PAL., GAU, IF4 EPLlls, MICROs, BIPOURL 
• Softwan driven pla drhtn. D/A paenled programming voltages. 
• Upendublir ror virtully uy t.llan~blt dnictsupto 40pin 

• Self-subsis1cn1 operation. No additional modules or plug-in adapters required. 
• lodude5 user friendly MEMORY BUFFER nJU.. SCREEN EDITOR. 
• Friendly Mo.11-Drhu interface. Device selection by PIN and manuracturer, 
• Supporu 8116132 bU word, Intelligent 1& 11, Quick Pulse programming. 
• Fuctloaal latln&, Regis1er-Preload. F1JSEMAP EDITOR for logic devices.. 
• File fonnats 1ccep1ed: l•ttl Ho: 16111. Teklroalx Ha. Motorola S, JEOEC. 
• 01uomer suppo" vi a voice line, dtd.Jcaled BBS or fBL Full J yur..rn•ty. 
• 	Base price includes Jn1erface card. cable. Mtmory device library and 1 year 


free updalcs. Additional IHvlct Ubnria (J...ocjc. Micros. Blpolars) $95 u. 

• 	 Libraries upda1es available every 6 mo. and can be received via Ooppy or BBS. 

IPC BASED 8-SOCKET 
GANG PROGRAMMER $595 1 
• Handles all memory dnica to 32 pas. (Ugradeable up to I mep.bil parts). 
• FUU. SCRE.F.N BUFFER EDITOR plus all applicable features from above. 
• Cwtomer support via voice line, dedicated BBS or fax. Full I yur wan-aary. 
• Includes PC ln1erfacc card, Memory device library and 1 year ft-ff updates. 

IUNIVERSAL RS-232
PROGRAMMER $345-595 1 
• Programs Ef/Ehoms. FbJ...EpnNu. ZPRams. laid Micros, Memory Cards. 
• Staad·Aloae Mode for EE/EProm and Memory Card Duplication I Verify. 
• All 24/28132 pin EF.JEProau to 4 MBits (upgradeable to32 mepbU.s). 
• Mlcros:8741/A.·21A.~.-8,·9,·51,-CS 1,-CS IFA/B,-52,·53,·55,-CS2 I,-041,9161. 
• Mnaory Canh:Seiko/Epson,Fujiuu (l•lqnled Adapter l.aduded) 
• Modular dcsign;Finnware easily upgradeable; 4 socket Gang module avai lable 
• On-Board Proaramml•1 capablllly; Custom interface modules available. 
• User friendly Menu·Drinn ln1erfacc Program for IBM·PC a.ad Macinlosh. 
• Can be operated with any computer containing an RS-232 Hrial port. 
• Op1ional buil t·in EraHr/11mft" module (SSO);Top cover conductive roam p1d. 
• OEM open board programmer configuratioiu available (from S245). 
• Customer supp<m via voice line, dedicated BBS or fax; Full I yu.rwarnnty. 

IINTELLIGENT PC
ROM EMULATOR $395 1 
• Emula1es 1116 through17512 EProms (2.k to 64k bytes) with a single uniL 
• Connecu 10 1he s1andard parallel printer port. Uses standard prinler cable. 
• 	 lmelligent features include: Ru.I Output. Address Compan, Addn:ss Snap­

shot. Tricgu lnpuL Mtmory butrtredltlq capablllty. Selectable wordsizcs. 
• 	 User friendly software. Command set includes: Load. Write, Display, RH, 

Type, Edit. FUl, Run.Command·l'llt, MonUor, Port. Rn.ti. Help. Cakulalor. 
• FAST data loading via parallel prin1er po" (65k bytes ln less than 10 seconds). 
• Cascsdable up 10 aunits.Includes lnterfacc cable wilh Trigger and Resc1clips. 
• 	 CMOS modtl with NICad ndlarpable JV i..uery bacbp • $495. 

Built-in banery recharging circuiuy. Aft.er code downloading from lhc bost 
computer, this model can be disc:onnccled and used in slaad·alone mode. 

• File formats accepted: Binary, Intel Hex, Motorola S. 

MC / VISA / AMEX Call today fo r datnsheels! 

B&C MICROSYSTEMS INC. 
355 WEST OLIVE AVE.. SUNNYYAL£. CA CJ..a086 

TEL: (408) 730·551 1 FAX: (408} 730-552 1 
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EXEBESS 

Mon-Fri 7am - Spm Unitex, Inc Established 1976 Sat Sam- 2pm 
Corporate Headquarters 

2852 F Walnut - Tustin, CA 92680 4025 S. Industrial Blvd. - Las Vegas, NV 
Phone: 714/730-5232 • FAX#: 714/838-8593 California Residents call toll free :1·800·843-8414 

PS -2 
MODEL70&80 

SIMM 
1 MG X9-100NS .. $2111 
1MG X9- SONS .... $2411 
2 MG X9-80NS .... $4116 
(6450608) (For 70A21) 
2 MG X 9·80NS .... $6411 
(6450604) 
(For70E61/70-121/ all 
models) 
1 MG X 9-SONS .... $2411 
(6450603) 
(For 70E61 /70-121) 
1mg(6450375) ••• $4211 
2 mg(645037fl) ••• $11211 

Warranty ­
1 year on pans 

D-RAM TESTERS 
UNl-001 RT . ......................................... .. ... $99 

Tests all parame1era but speed 
64 X 1 I 25&'1 / 1MX1 
64 X 4 I 25&'4 / 4M X 1 

UNl-002 RT ...... 
Tests speed plus parame1era 
64 X 1 I 256 X 1 I 1MG X 1 

............... $149.95 

UNl-003 RT ...................................... $199.95 
Tes1s slandard SIMM Modules 

255 X 1 STATICCOL 

5125S-100NS ...... $4.50 
51258- SONS ...... $6.00 
5125S- 70NS ...... $6.50 

~Wii!!f!:!4M•l•lil !il-m 
1 MG X9-80 NS .... $2411 

: . .. 
386125 ................ $2115 
386133 ................ $3211 

80386-16 .............. $180 
80386-20 .............. $240 
80386-25 .............. $330 
V-20 (8MHZ) ........ $7.50 

VIDEO RAM 
FOR VGA CARDS 

64 x4(150NS) .......... $5 
64 X4(120NS) .......... $7 
64 X4(100NS) .... .... $10 

HEWLETT-PACKARD 
LASERJET MODULES 

..................... $249 
.......... $3711 

..... $5119 

1497259 -For PS-2 MOD 5CY60 ...................... $439 
with OK Expards to SMB 
Uses 256K SIMMS (IBM only)

6450605 -For PS-2MOD 70/!Kl .................... $1299 
with 2 MG Expards to 8 MB 
Uses 2MG SIMMS (IBM only) 

6450203 - For AT - Has 512K RAM ................. $129 

~iif!.iiiiitil!ll~~~ 

No Surcharge for MC I VIS6 • Terms: MC• VISA• COD •CASH • AMEX add 4% 
Purchase Orders from qualttied lroms • 20'!. restocking lee on non-defectlw returns 

Prices Subject to Change 

MODEL 
386/20 
386/25
386/20E 
386/S
286 E 

1MG 
$299 
$299 
$299 
$299 
$299 

4MG 
$799 
$7911 
$799 
$799 
$799 

l:i:l 

SIMM I SIPP 

MODULES 


256 X 9- for IBM TYPES 

256 X 9-120NS ....... $35 

256 X 9-1 OONS ....... $45 

256 X9- SONS ....... $55 

256 X9- SONS ....... $65 


APPLE SIMM MODULES 

1 MG X S-120NS ... $125 
1 MG X 8-100NS ... $140 

256 XS-120NS ....... $311 

256 XS-100NS ....... $411 


PS-2 PRODUCT 

1 Year Warranty 

TOLL FREE OUTSIDE CA: 1/800/533-0055 JtMll 
DIP 

~ 

ZIP 

··~ 


~~M~,,
;~ 


D-RAM 
1 MGX 1 

1MGX1-120NS $10.50 
1 MG X 1-1 OONS $11 .00 
1 MG X1- SONS $11 .75 
1 MG X1- 70NS $13.75 

256 x1 

256 X 1-150NS .. .. $2.115 
256X1 -120NS .... $3.20 
256 X 1-100NS .... $3.75 
256 X 1- SONS .... $4.75 
256 X 1- 70NS .... $6.00 
256 X 1- SONS .... $6.80 

4464-150NS .... .... $4.00 

4464-120NS ........ $4.50 

4464-100NS ........ $5.00 

4464- SONS ........ $6.50 


51425S-100NS ....... $25 


MATH CO-PRO 

SOS7-3(5MHZ) .... .... $a8 

80S7-2(SMHZ) ...... $111 

8087-1 .................. $1115 

S02S7-6 ........ ........ $120 

S0287-8 ................ $1116 

S0287-10 .............. $211 

SOC2S7-12 ............ $2115 

S0387-16 .............. $310 

S0387-20 .............. $360 

S0387-25 .............. $460 

80387-33 .............. $598 


ADVANCED MATH­
CO PRODUCTS 

•faster than standard 
MATH CO-Processors 

•5 year Wammty 
for 216 Machlnn 

2C87-10 .............. $2311 
2C87-12.5 .......... $300 
2C87-20 . .............. $3211 

for 386 Machlnn 

3C87-16 ............... $3211 

3C87-20................ $3811 

3C87-25................ $498 

3C8fl-33. ............... 311 


CPU CHIPS 
8088 .. .. .. ...... ........ $5.00 

802S6-S .. .. .............. $411 

S02S6·10 ................ $511 

802S6-12 ................ $811 


BOCA RESEARCH 

TOPHAT II· TophAT 11has128 soldered on the board 
which resul1s in a lower profile. Maintains the ability to 
backfill conwntional memory from 512 to 620K in a 16­

~~~T.~~~ ..~~~~i~ . ~~'..~t~~ . ~t ..c.~~..~~~~~ ui~W 
BoCARAM/AT PLUS - Ottera 'conventional, 

exparded ancVor extended memory lor the IBM AT and 
16-blt compabtibles. Operates In a system up to 33MHz 
and is set up throU<Jh software, with the configuration 
stored in EEPROM.Uses 120NS 1Meg RAM chips.Avail­
able In lour conf igurations, OK up to,8 Meg ...... $149 

BOCARAM/AT l/O PLUS- 0ttersconwntiona1. 
exparded and/or exterded memory as well as other 1/0 
capabilities lor ATs and compatibles. Provides up to 4 
Meg ol memory using 120NS 1Meg RAM chips, 1__parallel 
port and up to 2 serial ports per board............. :i; 189 

ORCHID 
RAM QUEST llZ-upto2MBo!Owaltslate memorylor 

the IBM PSl2 Models50, SOi!& 60 •Guaranteed EMS 4.0 
and OSl2Compatible• Easy 4-keyslroke installation.Uses 
1MG Dip's .................................................. .... .. $199 

RAM QUEST EXTRA -The oni'f multifunction card 
that provides up toSMB and two serial ports on one board 
for the IBM PSl2 Models 50,60ard80. •Guaranteed EMS 
4.0 and osn Compatible.• Easy to Install with only 4key 
slrokes. Uses 256 ancVor 1MB SIMM'S ....... .. ... $249 

RAMQUEST EXTRA 16/32 -The only 0·8MB, 
0 wail slate card lor PSl2 Models 50. 50Z, 60, 70 ard 80 
which fuli'f supports both 16-bit and 32-blt memory ac­
cess. Includes one serial and one parallel port plus afree 
ser\alcable.Guaranteed EMS 4.0 ard osncompatible.Easy 
4-keyslroke inslallation. Uses 256 and/or 1MB SIMM'S 
........ .... ............... .. ..... ....... .. ................. .. $319 

RAMQU EST XT IAT -A lull size, o-s MB,zero wait 
slate card for IBM PC, XT, AT, PSl2 25, 30 ard compat ­
ables. Uses 256K and/or 1MB SIMM'S. Automatically 
supports elther8or16-blt bus......................... $259 

RAM QUEST XT/ AT with 1/0-Same as abow 
plus 1-serial ard 1-parallel port ...................... .. $319 

COMPAQ MEMORY 
ADO-ON MODULES 

MEMORY EXPANSION BOARDS 
1MG 4MG 

386 s $479 $1349 
386ns $1429 
286 E $479 $1329 

SLT/286 $479 
PORTABLE 386 $1429 
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PC!XTIAT BUS 
DATA 

ACOUISITION 

Free 
Catalog! 

AD1000 12-Bit AID . DIO. Counters S295 
ADA300 8-Bit AID . Dtk DIO S239 
DG24t96 8255-based DIO S95tS239 
TC24 Am9513 Counter . DIO S189 
DA600 2t4 Channel t 2· Bil DIA S1791S239 
All cards made in USA! 
We offer a wide range of A1D. DtA. DIO . counters. 
prototype. extender cards. interfacing books & access· 
ones. 30 day NO RISK return and 1 year warran ty on all 
cards . 

Real Time Devices. Inc. 
531 E. Marylyn Avenue 

P. 0 . Box 906 
Stale College. PA 16804 US4 

8141234-8087 

Circle 281 on Reader Semce Card 

TurboFlow $69 

$89 with Logitech mouse! 
" Pop:up ic~nmc nu s · -~·:.~ .,.~
" V<mable SIZC symhuls Ll•-: •; 't..~i;tl ,. 
• Paper size 10 34" x 4.r 
' l-l ercul cs mono. CGA. EG A 
' MP-GL, DM/ PL, Swcc1P Plo11c rs 
• Automatic PA Nning to !\Can <.Jrawing quickly 
'IBM/ EPSON. NEC. OKIDATA, HP Lase rJet 

Daytron Electronics Inc. 

610 S. shcrman #JO~. Richardson, Tx 75081 


1\ dd s&h (S-' USA, SI S foreign), Texas ri.:sidcnl s add 83 s:1lcs la:c 


fo r l c chn ic~ I infn rm alinn c:i ll 2 1-l-(i69 -2 137 


Order Today! 1-800-882-5822 
Money-back guarantee 

Circle 102 on Reader Semce Card 

PAL™/PLO SOFTWARE 
Sets The Standard 

CUPL'"PLO compiler, the most powerful 
language for state machine logic design, now 
allows OrCAD'" schematic software as the front 
end de sign entry. CUPL supports all PLOs and 
carries the most extensive update program. 
Available on MS·DDS'", Apollo'·. Sun·· . VAX " 
and most UNIX'" based platforms. 

LOGICAL 
1201 N.W. 65th Place 
Ft. Lauderdale. fl 33309 
FAX: (305) 974 8531 

1-800-331-7766 

Circk 184 on Reader Service Card 
(DEALERS: 185) 

WELCOME TO THE 16 BIT WORLD 
Turn your Turtle into a Rabbit 

for only 

$189.00 OKB INSTALLED 
You do not need to buy a new computer!!! 
Trade in your slow XT mainboard for a new 
AT 80286, which includes: 

• Microprocessor Intel 80286 CPU. socket for 
80287. 

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

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

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

with 512 KB. 
$245.00 

with 1024 KB. 
$299.00 

2900 N.W. 72 Ave., Miami, FL 33122 
(305) 592-5739 • FAX (305) 592-5738 

Circle 204 on Reader Service Card 

LOW·LOW·LOW 

Laserjet Printer $1650Se1ies II 
Scanjet Scanner $1355+ interface kit 

:r~M t11m/Wl • '""" AceR 
EVERE*- ASr & other 

XT/AT Compatibles & 386 Computers 
CALL for LOW PRICES 

Gov't, Corporate, Schools, Dealers, 
& Export INQUIRIES WELCOME. 

SLJRRH inc. 

44862 Osgood Road, FREMONT, CA 94539 
PH: (415) 651-5101 FAX: (415) 651-5241 

1-800-543-1001 
VI SA . Master Carel accepted. wise 

Circle 306 on Reader Service Card 

UNIVERSAL/GANG 

PROGRAMMER 


made in U.S.A. 

$695.00 
includes 
One Year 
Update 
and 
Warranty 

HUSKY ·programs EE/EPROMS. CMOS PLDS. 
and Micros. It's your best bet when low cost 
and quality are both important . 
From the people who makeCUPLand ALLPRO. 

1201 N.W. 65th Place 
Ft. Lauderdale. fl 33309LOGICAL FAX: (305) 974 8531 

oav1c••. ••c. 
1-800-331-7766 

Circk 186 on Reader Service Card 
(DEALERS: 187) 

Circle 58 on Reader Service Card 

LOW COST 
INTERFACE 

CARDS FOR 
PCf'JIT/AT 

IRS-485/422 Card [PC485] $95/125/ 
•Serl.al Alyac.CommanktiUoa•plo4,GOOft; 2or4wirCJ; NSI6450UART; 
• Can be configured as COMI.COM4; Maximum Baud Rile 56KB. 
• Flexible conflpration op tiom. RTS or DTR control o( transmission direction. 
• Fu.IVHalt dapla opn-.lloa. Supports hardware handshaking (RTS,Cf'S). 
• Dual drivcnlrecciven;.Hudlts 64 dnlcu;Compaliblc wirh mosr comm. sftwr. 
• HIP tpttd YU"lloa available (suppons baud rares up 10 156KB ) • SI6.! 

JDnal-Port RS-485/422[PCL743] $175 I 
• T\lio independent channels I UARTs: 2 or 4 wire opcntion. Mu. Baud 56KB. 
• Dipswitch configurable as COMI-4 (IR02·7), On board terminator rcsiltor. 

J IEEE-488 Card [PC488A] $145 / 
: ~~~n!f~J~~~B~~~.!.~'r~~io;.~IC. 
• IRQ (I~) . o !rl:channcl 1or2. Upto4 boanbpcrcomputcr. 
• Compatible whh most 1£££.431 SOftwan pacbpt for WM·PC (e.g. ASYS. 

TANT-GPJB, l..ohu Measure). Compatible with NI'• GP1B-PCllA. 

IIEEE- 488 Ca.rd [PC488B] 
With Bulft-In Hus Arialyzer 
• Software Support for BASICA. QuickBASIC and GWBASJC. 

$345 1 
• Additional libraries for C. Pascal, FORTRAN, AsHmbly available • SSO (alt) 

Full range of Talker, Umncr, Controller, Scria.VParallel Poll. SRO, c1c... 
• Powerful menu-driven BUS ANALYlER can be run In the background while 

488 program\ or commands arc euaited; Features Prop-am Sltpplq. Bruk 
points, Real Time RH Data Captan (4K buffer), 1..tu1 Sawll Togtl... 

• CompltltCoatrolltr lTalbrll.l.tltatrcapabillty. Bucdonll's TMS-9914. 
• Memory-resident Prl•ltr Pon EmolatJoa UUllty included. (1FTl·3). 
• NECnto baud card (compatible with Ni's GPIB-PCU) • $445. 

IDIGITAL 1/0 Card [PCL720] 

WW COST 
DATA 

AQUISffiON 
& CONTROL 

CARDS 
FOR PCf'JIT/AT 

I12 BIT AID & DIA [PCL711s] 

J 12 BIT AID & DIA [PCL812] 

$175 1 

$295 1 

$375 1 
•~n:=:.e~1i1~i~~:=ri~~f-~-4f,!!4: ~'foc~~Sv~ ~~ 
• DIA coaverttr. 2 channels ; 12 bi1 resolution.; Ou1pu1 r'angc 0-5V. 
• Dlsltal l/O: 16 lnput l 160utput channels; All l/OsTil..compatiblc. 
• Coa111tr: 1 channel programmable interval counlcrltimer; Uses IDtcl 8254. 
• OMA and intcrrupl capability. Utility sortwatc ror Basic included. 

JFAST 12BIT AID/A [PCL718] $895 ) 
• AID eoava1tr: l61inglc ended or 8 differential channels; U blt nsolatJ011; 

Programmable Kan rate; Built-in (ntcrtupl and OMA control citcuitry • 

• ~~=fBid :~ov.~sv.~,~~hJ.O:~v~O'.s'~J°f~rit. 
• DIA C<*Yttttr: rchannels; Resolution: 12 bits res; Set~ time: 5.,..scc; : SV 

: ~:!r.~=b~~~:;;: j~~~~~~i:ic::~:c~~13254';°p~~~11~: 
• Softwarr. :Jtility software for BASIC and OuickBASIC included. 

Supported by t..bDAS ($195/495), ASYST, LABTEOI. UnkclScope 

I6 Channel 12 bit D/A [PCL726] $495 1 
• Output Ranges: 010 +SV, 010 + IOV, :SV, J: lOVor sink4-20mA. 
• ~1tling time:1¥. Linearity: ~ l/2bit.Voltagc ou~t driving cael!:city: ~smA 
• Dlgltar l/O: 16 digital inputs and 16 digital outputs; Ttl. compaub\c. 

ISTEPPER MOTOR CARD $395 \ 
• Capable o r independent and simultancow control of up to 3 stepper motors. 
• Speed: Programmable from 3.3 PPS to 3410 PPS; Buill-in accelcntion control. 
• Oucput Mode: One dock (Pulse, Direction) or two dock ~CW, CCW pulses) 

: ~~~ru~tb?1 ~~~~:tlbi~~~~1,';i~~~.do':d~u~~001 timing. 

MC/ VISA/ AMEX Call today for datashttts! 

Circle 59 on Reader Service Card 

B&C MICROSYSTEMS INC. 
J5S WEST OLIVE AVE., SUNNYVALE. CA 94036 

n:i., (403) 730-5511 FAX! (403) 730-5521 



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

PS/2 Model 30-021 ........ 1539 
PS/2 Model 30-286 . . . .. . . .. .. . ... 1789 
PS/2 Model 50-031 . . .......... 2149 
PS/2 Model 60-041 . .... .. .. . ....... 3049 
PS/2 Model 70-E61 ... 3369 
PS/2 Model 80-041 ... 3979 ,

.Apple· 
MAC PLUS ..... 1239 
MAC SE/30 1 F/D . . . .. .. .. .. .. .. . . .2989 
MAC II 40 MB . . . .3949 
IMAGEWRITER II . . . . . . . . . . . . . 429 
LASERWRITER II NT ..... .. .. .. .. ..... 3489 
LASERWRITER II NTX . . ........ 4689 

DESKPRO 286E Model I ... 1759 
DESKPRO 286E Model 40 . . . . . . . . . . .2339 
DESKPRO 386/20E Mod I . . .3569 
DESKPRO 386/20E Mod 110 ..... 5669 
PORT SLT/286 Model 20 .3629 
PORT SLT/286 Model 40 ..............3789 

('~ ~!~i!~~ 
LASERJET II W/TONER . .1599 
LASERJET llD W/TONER ..... . ... .. .... 2669 
DESKJET PLUS . 679 
SCANJET 979 
HP 7475A PLOTTER . . . .. 1289 
HP 7550A PLOTTER ... ... 2779 

SOFTWARE 
PAGEMAKER /IBM .. 449 
PAGEMAKER /MAC .. .. ..... . .. . . 349 
LOTUS 1-2-3 ........... . 289 
LOTUS SYMPHONY .. 399 
MICROSOFT " EXCEL ". . ..... .. . . .. . 199 
MICROSOFT " WORD " . 199 

BrandedMEDIA 
PRODUCTS Diskettes 
BASF ........ 5.25" OS/OD 10/BOX . .. 4.59 
3M .......... 5.25 " OS/DD 10/BOX .. 5.49 
MAXELL ..... 5.25" OS/DD 10/BOX ..5.29 
DYSAN . . .. 5.25" DS/DD 10/BOX 6.29 
VERBATIM .... 5.25" DS/DD 10/BOX .... 5.29 
PRECISION ... 5.25" DS/DD 10/BOX ... 3.29 

(Call for other products) 

AST • CALCOMP • CANON • 

DEC • OKIDATA • EPSON • 

NCR • TOSHIBA • INTEL • 

NEC • NOVELL • ZENITH 


STAR• SEAGATE• PANASONIC 

(Call for lowest prices!!!) 


QUANTITY DISCOUNT AVAILABLE 


CCompller 
Assembler/Linker 
Remote Debug 
Reaffime Kemel 

1 Emulator 
1 
PC Coprocessors 

1 Proto Board 

Integrated Software/Hardware Targeted 
for ZS0/64180 Development on PC/XT/AT 

Introducing DYNAMIC C™- The new ***
integrated C programming environment 
for embedded systems development. 

Edit, Compile, Debug, and Run in one u ser 
friendly environment. Unleash the full 
power of C for your next Z8()/HD64180 proj­
ect. Ask for free demo and manual 

Z-World Engineering 
J 'lflCml'll Bhd Su11 1.: IOI 
D.1 \ 1" C\ 'Villlf1 

(916) 75J-J722 fax: 753-5141 

Circle 358 on Reader Service Card 

Professional 

8086 ROM Development 
with C_thru_ROM and ROM-DOS 

C thru ROM works wilh Microsof1C 
or-Turbo-C to comprise a comple1e ROM 
developmen1 pac kage: comprehensive de­
bugger. remole debugging, stanup code, 
full 80x86 loca1or, ROMable library, e1c. 

C_thru_ROM, $495 

ROM-DOS , a ROM able opera1ing sys-
Lem, provides func1i onali1y of DOS 3.2 
less ne1working. Runs PC programs and 
EXE files. Suppons AUTOEX EC and 
CONFIG .S YS. Uses only 29K ROM and 
liule as 6K RA M . $6 eac h in quan1i1 y. 

ROM-DOS Developer's Kit, $495 

Call for info and demo disk 
1-800-221-6630 

Datalight. 17505 · 68 th Ave NE. Bothell WA. 9801 1 
(206) 486-8086. fax (206) 486-0253 

Circle 98 on Reader Service Card 

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

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

• KEA's ZSTEM 240 or 220 
terminal emulation 
software 

--f.._r'41 ~;~ems 
=·~Mud. 

2150 West Broadway, Suite 412 
Vancouver, B.C. Canada V6K 4L9 

Tel: 604-732-7411 Fax: 604 -732-0715 
Toll Free Order Desk: 800-663-8702 

ZSTEM and PowerStat10n are tmdomarks ol KEA Systems Ltd. 

Circle 175 on Reader Service Card 

I ·~· I Specials! ,~,... -ST25M 
Micropolis New 1335 xr.1190 

MO:::aa. 
$1,310 

$535 ea. MOO 5 ea. MOO 10N. 

SEAGATE IMPRIMIS (CDC) MICROPOLIS 
Fun Line All New New All New 

ST238 Full Product Line 1588-15 7855 
ST251 PRINTERS 1588-15 785E 

ST251·1 Fujitsu 1578-15 382S 
S'w.16-N Epson 1558-15 382E 

MAXTOR-New C.ltoh 1375 170S 
Xf.2190 Toshiba 1355 me 

XT-4170E Others 
XT-4170S TAPE DRIVES MITSUBISHI 
XT-4380E Wang'Tek
XT-4380S Arc hive PRIAM 
Xf.8380E Mountain ·Others Available 
XT­ 8380S Syngen
XT-8700E Others Special!XT·8750S LAPTOPS
Others Mitsubishi Limited TimeCOMPAQ/CONNER To shiba 
New Others MAXTOR 

CP3024 VIDEO BOARDS XT 8760ECP3100 AmdekCP3104 Paradise 675 MB forCP340 QuadramCP340A Others $2,575CP344 

Call us last for best pricing1• 713-240-4800 

=== FAX: 713-240-3350 
Datatronics 

Circle 99 on Reader Service Card 

SOFTWARE DEVELOPERS: 

Are Your Products Too 


Hard To Install? 

INSTALL 2.31 is an automatic installation 
program you can distribute-royalty free­
with your product. 
Features: File compression • Up to 4.3 
Gigabyte file sizes • Elegant user interface 
• Full C Source • CRC Disk integrity veri­
fication • Handles all installation errors 
(open disk drive doors, unformatted and full 
disks, etc.) • Free tech support• NEW: Can 
intelligently modify CONFIG.SYS and 
AUlOEXEC.BAT files • 30-day money­
back guarantee. 
INSTALL otters over 3 years of proven 
reliability that is being used to install some 
of the most prestigious products in the in­
dustry. We would like to add your name to 
that list. 

KNOWLEDGE DYNAMICS CORP. 
HC4 Box 18S-H, Canyon Lake, TX 78133 
1-800-331-2783 MCNISNCOD/PO 
1-512-964-3994 (International) 
1-512-964-3958 (24-hr FAX) $149.95 

Circle 178 on Reader Service Card 
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· __ _ _ _ _ _ _____ _ _ _ 

______________________ 

:::..·.· .·.·.·.·.·.·.·.· .·.··:·::·:· .·.· ·:·: 

----DESKTOP PUBLISHING/GRAPHICS---­
Adobe Illustrator/Windows .... $365 PC Paintbrush (windows). . . . . ... 79 

Colorix (VGA Paint) .... 95 Perform w t Oesinger & Filler ..... 155 

Corel Draw ... . ....... . ...... 315 PFS : First Publisher . . .. Call 

Deluxe Paint Enhanced . .... .. . Call Print Q ..•. .... .... . . . ...... . 72 

Designer ................... 405 Printmaster Plus ..... . ........ 32 

Draw Plus .................. 235 PrintShop ... .. 32 

EGA Paint ........... 61 Publish 11 ! .... . .... .. . 106 

Finesse . . . . . . . . . . . . . . . ..... 85 Pizzaz . . . .... . ....... 42 

Freelance Plus . .......... .. .. 309 Pizzaz + ... . . . ..... . ........ 65 

Graph Plus ..... .. ... ........ 295 Publishers Paintbrush 152 

Harvard Graphics Master Pack ... 265 Timeline 3.0 ............ .... . 349 

Lucid 3·D ..... . .............. 54 Ventura Publi shing ............ 499 

Microsoft Chart 3.0 .... . . ... . . 240 Ventura Publishing Pro .. ...... 345 

Newsmaster II . ....... 38 VP Graphix . . . . . . ... . 56 

NewsAoom .................. 14 Windows Express . 38 

NewsAoom Professional .... 22 

Pagemaker 3.0 . ............ . . 489 COMMUNICATIONS 

PC Paintbrush + ...... . ....... 79 Carbon Copy Plus .. . . . .... . . $103 


CompuServe Subscription Kit ... . 19 

SPREADSHEET Crosstalk XVI ..... ... . . ...... 103 


Lotus t-2-3 Ver. 2.2 .......... $329 Crosstalk Mark IV .. .......... 127 

Lotus 1·2·3 Ver. 3.0 . ... .... 329 Mirror Ill . . .. . ... . . . ... . . . . 49 

MS Excel ..... . ............. 289 Remote JI ... . ....... . ... ... . 103 


1	 Smartcom II .. ............... 78
~?~1Wr6~:s?o~~f~~:gu. : : : : : : : : ~!n Smartcom Ill . . 135 

Qu attro ............... . ..... 85 


INTEGRATIVE SOFTWARE
~~fn°t~:~cs~c : : : : : : : : : : : : : : : : : ~~~ Enable (QA) ................ $409 

VP Planner Plus. . ........ 112 
 framework Ill ......... ...... 415 


MS Works . . . . . .. ... .. 92 

GAMES PFS : 1st Choice . ...... Call 


Abrams Batlle Tank ... . $24 SmartWare II . . . . . 429 

Hunt for Red October . . 30 Symphony . . ... 442 


LANGUAGES 
Basic Compiler \MS) ..... . ... $179 

8ocb0oT8~~Ji~~ (MSl ..... • • • • •m 
~~~~~nA~~~n\'~f:r\~W o • . . . . 2~~ 

Mitrosolt Qu ick Pascal . . 42 

Pascal Compiler (MS) ... . ..... 182 

Quick Basic .................. 61 

Quick C . . . . ......... 61 

Turbo Basic .. 65 

Turbo C . . . . . . . 95 

Turbo Pascal 5.5 . . . . . . . . . . . 92 

Turbo Pascal Dev. Library ... . .. 255 


MICE 
Microsolt Bus/ Serial Mouse 1.0 .. $97 
Microsolt Bus/ Serlal Mouse 

w/Windows .......... . . ... . 130 

LOQi Mouse - New Shape 


Hi-Res XTIAT ............. ... 59 

PC Mouse II Bus/Seria l w/ Pa in t .. 80 


PROJECT MANAGEMENT 

Harvard Project Manager Ill .... . Call 

Microsolt Project 4.0 .. .... . $300 

Org + Advanced . . . . . . 78 

Super Project Expert . 409 


MONEY MANAGEMENT 

Dollars & Se nse .............. $95 

Quicken ..................... 34 

Tobias Managing Your Money 5.0 109 


··~:::.~--A-LP_s P RlNT-ERS c-om-p-le-to_FA X- BOA_ R--IDS 

HARDWARE 


~::e8{~er Mcicie1s ..· .· ••.· •• .· ••.· sg~~ ~~gg .. •••••·······••••••sm 
Citizen Communicator ... 529 


t20D . . . . ... 139 Panasonic 

HSP 500 . . . . . . . ... 319 FX BM89 . 625 


o~~~~/~er Models .. Call DISK DRIVES 
150 plus . . . 325 Bernoulll Box 

E~~iio ..... 549 ~i ~~~ . . • $m~ 

L0510 .... 335 Beta Ext 20 Meg . . . . 1015 

LX8 t0 . . . . . . . . ... . 189 Beta Int 20 Meg . . . . . . . . . . 765 


H!~?it~~~~~~~s · · · · Call CJ~";;,~04~i~ir,fT (w/Tape) 435 

Desk Jet + . . . . . . . .. 759 Jumbo 40180 INT (w/Tape) ..... 325 


Niiser Jet Series II 1785 s~g~~w/WD Cont roller 
 . 259 


P2200XE . . ... 315 1?i ~t~e~TJ~~!j~) .•.· • • .•. •• .• g:~
P5200 . . . . . . . . . . . . . . . . ... 505 

P5300 . . . . . . . . ... 679 Toac 

890 Silentwriter 3159 1.2 MG AT ......... . . . ..... . 90 

o~/;:{aMode l s ......... . ..... Call T~~'l.'JC~ 360K . . . 75 


320 333 3.5 Dr 720K . . ..... .. ....... 65 

321 . . ... 467 3.5 Dr 1.4 MG . . . 85 


5~? ......... m HARDCARDS 
All Other Models . ... Call Passport 20 MG . . .... $389 

Panasonic Plus 20 MG . 515 

1124 .............. • • •..... 295 Plus 40 MG . . . . . . . . . . 649 

1180 . . . ... 179 Impulse 40 MG ..... 645 


1191 · · · · · · · · · · · · · · · · · · SCANNERS235 

1524 ............. . . ...... 549 

t595 . . . . . 445 
 Complete 

Lazer 4450 . . . . . . . 1409 
 400 Hand Scan $145 
All Other Models Call Half Page .. . ....... .. . ... .. 175 


Star Mlcronlcs 
 Full Page 525 

NX 1000 ....... . . ... 169 
 DFI 

NX 1000 Rainbow .... 225 
 HS 3000 + . 185 

All Other Models .. . Call 
 Logl Tech 

Toshiba Scanrnan Plus . 165 

301 . 315 

311 ..... 359 
 NETWORKING 

321 SL . 438 
 AQUILA 8 Port Active Hub . $212 


AQUILA Arcnet Card ........... 89 

KEYBOARDS Novel Netware . . . Call 


SMC 131 Arcnet . . 145
K~r18f'!s . ... $85 Tiara Passive Hub . .. .. 38 

K85151 119 Other Boards . . Call 


• No Charge for VISA and MHtercard. 
• We Do Not Charge Your Card Until Your Order Is Shipped. 
• All producls including 0 .0 .A:S, carry only manulacturer·s war­

ranl ies. Wedo not honorguarantees, rebales. lrial period priv· 
ileges or promotional programs offered by manufacturers. 

• No returns on used or misordered product 
• You Pa y The Ground Shipping HO# $7.00 ; 11-20# $ 11 .00 

(Except Alaska & Hawaii). We Pay the Air Dillerence. 

, 


COMPUTERS 
ALA 

Power Flex 286140MG $1329 
Other Models ............... Call 

AST 

Bravo 5 ...... . . . 829 

Other Models .. . .. Call 


Everex .... . Call 

Mitsubishi 


Laptop . . 2350 

NEC 
Multispeed HO . .. 2209 


Panasonic 

FX 1650 . 645 


Samsung .... ... Call 

Toshiba 


T-1000 . . . 673 

T·1200F . . 1409 

T·1200H8 . . ......... 2010 

T·1600 . 3350 

T-5100 . . ... 4359 

T-5200 ... .... . ... . ••... .. 5745 


Zanllh 

Minisport ..... 1299 

SupersporV2 . . .. 1599 

Supersport 20 .... .. 2349 


FAX MACHINES 
Avatex 

EFAX88 .............. $639 
Canon 


faxphone 8 ..... 635 

Faxphone 15 . . .... 825 

Faxphone 20 .... .. . 989 

faxphone 25 ..... . .... 1675 


E~~i~~ity f ax f1 000 ....... 785 

Murata 


1200 . 649 

NEC 

Multifax . . .. 1245 

8
~0r~oo . ... . 731 


UX80 . . .. 1015 

Toshiba 

30100 . . 905 

3300 . . ... . .. . . 849 

3600 .... 1065 


WORD PROCESSORS 

AMI ....... . $118 

Grandview . . . . . . . . . . . .... 175 


~~~~ 1 ~r~\~:~~~~fW~i:~ ..::::.- ~!~ 

Volkswriter 4 ........ . ........ 99 

Volkswrite r Deluxe Plus .. . .... . . 59 


~g~~ ~~;~~~~g~y :........... :~~~ 

Word Perfect Library . . . . .... . .. 58 

Wordstar Pro 5.5 ............. 205 

WordSlar 2000 Plus ........... 248 


UTILITIES 
1 DIR Plus ......... .. ....... $45 

386 To The Max .......... 42 

Above Disk . . . ........ 49 

Allways . . . ... 80 

Backup Pro . . . . . . . 58 


~~~~klr~!ridge. • . . . ... • ~~ 

Desqview . . . . . . . . . 69 

Disk Optimizer 4.0 37 

fastback Plus ........ . ....... . 98 

Headroom ................... 69 

Mace Util ities ................. 54 

Microsoft Windows 286 ........ . 61 

Microsoft Windows 386 ........ 120 

Norton Utilities 4.5 . . .... 53 

PC Tools Deluxe 5.5 ............ 70 

Sidekick Plus . . . .. 125 

Sideways . . . ... . 37 

SOZ Plus . . . . . . . . . . . .. . 59 

XTree Professiona l . . .. 61 


· Free Air Applies ONLY to Domestic Orders Over $100. 
• lnternational0rders Add5%. 
• Call Before Submitting P.0 .'a. Ask for National Accounla. 
• Personal and Company Checks Will Delay Shipping 3 Weeks. 
• Prices,Te1 ms & Avalability Subject lo Change Without Nolice. 
• Add 5%1orC.O.D. Orders. 

· We Do Not Guarantee Machlna Competlblllty. 

• Compatibili ty disclaimer does not apply to MIT Computers. 

DATA BASE MANAGEMENT 
Ask Sam . ............... $159 
Clarion 

Personal Developer . . ........ 90 

Professional Developer . . . . 369 


Clipper ............ . ..... . . Call 

d Base IV . . . .............. 409 

Data Ease . . . . . ......... 449 

Fox Base Plus . . .. 179 

Paradox 3.0 . . ...... .... . .. . . 445 

PFS: Professional File 2.0 . . .... Call 

O&A ................... 205 

R:8ase For DOS . . ...... 452 


TRAINING 

Chuck Yeager Flight Simulator .. . $30 

Mavis Beacon Teache s Typing . 30 


~~ ~~~~~i~Pn,~?a~or • · • • • • • • • • • • ~~ 
PC Logo (New Ver.) ... . ........ 49 

Typing Tutor IV . . . . ... 27 


CAD &ENGINEERING 
Auto Skelch 2.0 $85 

Desipn CAD ................. 143 

Oraflx Ultra . . . . . . . . . 189 

Generic CAO Level 3 . .. .... . . . . 155 

Generic CAD 30 Solid Modeling .. 179 

Math CAD . ................ . 273 


DISKETTES 
Sony 5'/• Oty. 100 DSI DD ..... . . $59 

BOARDS MODEMS 
AST Anchor 

12008 w/Software . ........ $60~~mif.~~eP~~~sw~~~4i< ........ sm 2400 Ext . 139 

All Olher Models ...... Call All 


All 2400 ETC w/Software ...... . . 155 

EGA Wonder . . . . . ... 165 Everex 

VGA Wonder 256K .. ......... 259 Evercom 12 INT . . . . . . . . . . . .. 55 

VGA Wonder 512K ........... 319 Evercom 24 + w/ MNP ........ 140 


Hercules 

Graphics Card Plus . ... 174 Hf~8~B ............... 145 

lncolor ....... . . ... 206 2400 . . . . . . . .. 339 

All Olher Models . Call Other Models . . . . Call 


Intel Practical 

80287-8 . . . . . . . . . . . . • . . . 185 2400 EXT . . .............. . 168 

80287-10 ..... 216 2400 INT . . . ... 119 

w~~w . . .... ~9 Promelheus 

80387-20 . . 365 12008 w/Software .... 49 

80387-25 . . ... 455 2400B w/Soltware ..... 100 

8087-1 ... 155 Other Models . . Call 

8087-2 . . . . . . 115 US Robotics 

Aboveboard + .............. 369 Courier 2400 .............. . 259 

Aboveboard + PIS ...... 395 Courier 2400E w/ MNP . . . . 315 

Aboveboard II + . . . . . .. 315 HST 9600 . 595 

Inboard 386-PC 1 MG ........ 589 

Inboard 386-AT 1 MG 1179 

Other Models . . ............. Call MONITORS 


Orchid 

Pro Designer + 325 
 Amdek Monitors 

Tiny Tu rbo 286 205 
 210A . . . . . . . . . . . . . . . . $100 

Paradise 410 ............. . ........ 139 

Autoswitch 460 . . ... 119 
 Mitsubishi 

VGA + ... . . . . .. 175 
 Diamond Scan ... . 495 

VGA Plus 16 .... . ..... 235 
 Diamond Scan 16" 1149 

VGA Professional . . .... 289 
 NEC 

Monograph System ......... 1293 

fast write VGA . . . 245 


Vldeo-7 
Multisync 2A . . .... 495 


V-Ram (256K) .. . .. . 359 
 Mullisync 3D .... 649 

V-Aam (512K) . . Call 
 Multisync 4D . . . . ... Call 

Zenith ~t~l!~s~~~~~ : . . . . : : g:::
449 239 


Princeton 

Max 15 ..... . . . . . 242 


TERMINALS. Ult rasync 14" ... . ... . 476 

Wyse ... 845 


30 ... . . $289 g~~:~M"ocd!Y; : · Call 

50 .... 359 

60 . . . . . . . . . . . . . . • . . 299 s~~J4 ... . . .. .. . . 655 

85 . Call Multiscan {1302A) . 635 

150 . . . . . . . . . . Call Zenilh 

Other Models .... • . . ....... Call 1490 598 


~gg~ 5~ 2~a\~O g~ •. •m 	·.·.·.·.·.·.·. 
:::::::::::::::::::::::::::: 
:·:·:·:·:·:·:· 

!III.·.·.·.•.·.·.!· 

( Now Accepting International Orders Call our Fax at (602) 944-1510 ) 
• Malling Address : TELEMART, 8804 N. 23rd Ave., 

PhoeniK, AZ85021 . MUHU 

• ToFollowUpOnAnOrder: MMC
(602)944-1037. 

· Order Line Hours: 

~:~·r·:~~ ~ ~~=~.~;~gt;m. of 1h1Di1~1Ma1htingAuo<iarian, In<.1


~ii 
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8086188, 80x86!88 68000110120 
80386 Z80, 64180, 8080185 

• Fast. reliable operation •Intertask messages 
• Compact and AOMable •Message exchanges 
• PC peripheral support •Dynamic operations 
• DOS tile access - task creele/delete 
• C language support - lask priorilies 
• Preemplive scheduler - memory allocation 
•Time slicing avaJlable • Event Manager 
• Conllguralion Builder • Semaphore Manager 
• Full documentation • List Manager 
• lnSight.. Debugging Tool 

No Roy•ltl•• 
Sourc• Cod• Included 

Circle 172 on Reader Service Card 

WI NDOWSTOOLS 
FOR DISTRIBUTION 
WindowsTools is a new application far Microsoft 

Windows. II consists of 22 invaluable aids far the 

daily use an your PC like Program Starter, Album, Cam­

era, Print Clipboard, Scientific Calculator, Unit Conver­

sion, Screen Saver, Ascii Table, free Memory, Hardware 

Info, Backup/Restore, Woke Up, Calendar, Clack, Stop­

watch, Countdown, Comment files, Search files, Attribu­

te Change, Move files, Shaw Directories.Windows Tools 

is presently available in English and Germon. French, 

Spanish and other languages are in development. For 

marli11ln9 and distribution enquiries word· 

wide please contad: 

GESYS Software Consulting GmbH, 

Rebenring 33, D-3300 Braunschweig, West-Germany. 

Phone: (49)-531-3BO11-6B; fax: (49)-531-3BO11­
52 ; Teletex: (49)-531-8216= TECH PBS 


s '\ s 
G \. 

Miuosolr is a registeied trodemo1k of Micm oh Corp. 

Circle 142 on Reader Service Card 

INSTANT PRODUCT!

iif•addsoftware ·~~r 
computer _ 

Powerful 4' x 3" single-board computer, based on 
the CMOS HD6303Y, High-level easy Forth 
language on board - REAL-TIME DEBUG! 30K 
RAM, 16K RAM/PROM, 2K EEPROM. Attach 
keyboard, led, I,C peripherals. Built-in Interrupts, 
multi-tasking, watchdog timer, editor and 

· assembler. 32 1/0 lines, two RS-232 ports. 6 • 16 
volts operating at 3ma. Low-power mode lasts one 
year on 9v battery! Optional data-logging mod­
ule: 10-channel, 10-bit or 8-channel , 12-bit AID. 
128K RAM, DIA, date/time clock. Includes lots 
of ready-made software solutions. Made in 
England, over 3000 are in use in Europe for 
machine control , data-logging, inspection, fuctory 
automation. robotics, remote monitoring, etc. 
Available on 30-day free trial. 

$219 (25 qty Inc shipping) 

SAELIG Company 
1193 Moseley Rd, Victor, NY 14564 
(716) 425 3753 • fax (716) 425 7381 

Circle 284 on Reader Service Card 

ULTiUl:BflSE 

l[]Tflll Y USHI Ffllc~IJlY 


BRANDYWARE presents ULTRA:BASE 
Finally a database you can use without timely 

manuals, and have fun doing ltl Features include, Help 
windows, Mailing labels, Calculator, Memo pad & alarm, 
Faskeys, Amortization, Up to twenty numeric fields, 
Scan twenty records at a time, Snapshots of the com­
plete record to the printer, Global update and delete, 
AIJto.<late, Grand totals, Running totals, List of matching 
records, Auto fill-in of all deleted records, and records 
the last time the folder was used. 

Plus all the standard features Ilka searching, up­
dating, sorting, dos shell, printing records to the printer 
or screen, printing results of amortization to printer or 
screen, rename fields or folders, delete folders, All this 
and NO manual required. All the help you need is pro­
vided for you, at the lime you need It, with on screen 
help and pop-up help windows. Guaranteed to be the 
easiest database (with power) to use, or your money 
back. 

requires CGA, EGA, VGA, Hard drive 
Send check or money order to: 

BRANDYWARE 
24 North Hibbert suite 6 

Mesa, Arizona 85201
ONLY 602-644-1067

119.90 

Circle 106 on Reader Service Card 

ROM Based PC Systems
For complex stand alone applications 

High Performance! Low Power! Compar.:tl 
AT equivalent systems and CPU cards. 

·~~~o~ %7di~~;;~:t?a1i~~i~~~n~0~~~a9fo~ 
• Run DOS applications. Our CPU cards use NEC 

~ggehi8~~ ~nc\~2fa~~~d~ig~o~ ~;~;;~~ g~~~~~:~e 
• Software: Abios tor stand alone diskless use: Kbios 

tor disk based systems: Ebios downloads DOS off a 
host PC. Debug Monitor with source code. 

•CPU Cards: KS-5 with 1 Meg RAM, 256k ROM, 5 
serial ports, AT bus, 2 watts: KS·3 CMOS card ,
128k ROM, 64k static RAM, 1 watt. Piggyback card 
KS-21 with SCSI, Floppy, Printer, Keyboard. 
~ CPU Cards $299 !Jf!l/i. Systems $449 

" ""''@. CALL (303) 444-7737 

Circle 176 on Reader Service Card 

68HCOS In-Circuit Emulator 
The TECICE-HC05 is a low cost real time 
emulator for the Motorola 68HC05 family of 
single chip microcomputers. Any host computer 
with serial port and terminal emulation software 
can be used with TECICE-HC05. Base price is 
$1195.00. Complete development system software 
is available for MS-DOS computers including the 
Byte Craft Limited C6805 Code Development 
System which includes a 6805 C compiler with 
Integrated Development Environment. 

• THE ENGINEERSI ECI COLLABORATIVE, INC. 
RR#3, BOX SC Barton, Vermont 05822 

Phone 802 525·3458 FAX 802 525·3451 

Circle 121 on Reader Service Card 

33 MHz 80386 Motherboard 
Faster than the Everex Steprn 

8.3 MIPS! $2,299(Ok)Qty1 

• 64K/256K Write BackGache • True 32-Bil Memory Exp.lo 16MB 
• Dual Read/Write Cache • Support 80387/Weilek 
• 100% Faster OMA Throughput • UNIX. OS/2 &Novell Compatible 

thanStandard AT 
• Transparenl ~ef resh 

• 1 YearFullWarran1y 
• Complete Documentation 

MIPS Cache Ok 4M 
386/33 
386133 
386/25 
386/20 

~ . 3 

8.3 
6.2 
4.9 

256K 
64K 
64K 
64K 

2699 
2299 
1499 
1299 

3149 
2749 
1929 
1729 

Technology Power Enterprise, Inc. 
46560 Fremont Blvd #118, Fremont CA 94538 

Tel (415) 623-9162 FAX (415) 623-9462 

Circle 310 on Reader Service Card 

FIRST 80486/25MHz & 
FASTEST 80386/33 MHz 
MIPS:8 MIPS, Sl:40.6 
LANDMARK:58.7 
INVENTORY CLEARANCE: 
20MHz 386 SYSTEM .... $1,530 
(1MB RAM, 1.2MB FDD, AT I/0, 
40 MB HDD, 1 :1 CONTROLLER, 
AT CASE, 230W P/S, 101 K/B) 
16 MHz 386SX SYSTEM$1,330 
25 MHz 386 SYSTEM ..... $1,730 
MONO VIDEO SYSTEM$ 110 
SUPER TOWER CASE(ADD)$75 

RAYTON COMM., INC. 
14731 CARMENITA ROAD, 
NORWALK, CA 90650 

TEL: (213) 802-8258 

Circle 280 on Reader Service Card 

PROMPT DELIVERY!!! 
SAME DAY SHIPPING (USUALLY) 
OUANTJTY ONE PRICES SHOWN tor OCT. 29, 1989 

DYNAMIC RAM 
AST Prem386/33Mhz $300.00 

SIMM 111 256Kx36 80 ns 300.00 
SIMM! 1Mx9 80 ns 120.00 
SIMMl 1' 1 256Kx9 100 ns 35,00 
1Mblt 1Mx1 100 ns 10.99 
41256 256Kx1 60 ns 4.75 
41256 256Kx1 BO ns 3.75 
41256 256Kx1 100 ns 2.80 
41256 256Kx1 120 ns 2.65 
4464 64Kx4 120 ns 3. 75 
41264 <'I 64Kx4 100 ns 7.50 

EPROM 
128Kx8 200 ns 
64Kxe 200 ns 
32Kxe 150 ns 
16Kx8 250 ns 

$20.75 
7.80 
6.50 
3.95 

STATIC RAM 
62256P-10 32Kx8 100 ns 
6264P-12 8Kx8 120 ns 
6116AP-12 21<xe 120 ns 

$11.95 
4.50 
4.25 

SAT DELIVERY 
INCLUDED ON 

FED-EX ORDERS 
RECEIVED BY: 

n. w IUS/411 
f't1P.1 114.25/llb 

MaslerCardlVISA or UPS CASH COD 
MICROPROCESSORS UNLIMITED, INC. 
24,000 S. Peoria Ave .. (918) 267 4961
BEGGS, OK. 74421 • 
No minimum order. Please no1a: prices svl)jeet 10 Change~ 
Stlipping,l11suuanee edra.uplo $1 !orpaclungrna1arial' 

Circle 207 on Reader Service Card 

c 



ill t'oar Own 
Compllllt 
11$ 
AT t:. Ottlf 

California DJgital has oil the components needed to customize your own 
computer. Buy as much computing power as you need now, and up grade 
when the need arises. Here are some examples ol components avallable : 

8 alot 10 MHzllothtr bcMlrd --·····-··sn Uonodlromecard, printerport ._.•. - •..•.19 
8 alot 1 2 Mlirbeby AT~rd _,_229 MonoGr9phlcs(hercu...)printerport .-•••s 
Full s.1ze tlw driY9 AT caM ---····--.35 Cdof G,.phlcs card -·-·-·-·-·······-·"9 
Four drive XT cne ·-·----·--.25 EGACok>r Muttl RnoluUonn ---'" 
10 1 /102AT/XT~mtg.Keyboard ..57 l/O c.rd,serial & ~ ---·--.35 
200 watt AT pow9I' supply -----" l/O PLUS, Str/Pair"t. dock, OlfN --.59 
TEC 380K/8ytll diak drtw - ---49 DIM UO, d1-k control, dock, DWM: ---..59 

Head Crash, Power Spikes or just poor disk m aintenance ... 
Don't loose data because you didn't back l4J . The Alloy/40 is an inexpensive 
way to save and restOJe liles in the event that your data has been dislroyed. 
This 40 megabyte hall height rape back is manufacrured by North Americas 
largest producer of data rctneval equipment 
No need to purchase a separate tape controller ... the Alloy/40 attaches drrectly 

:~ ~~~ ~~i~~fti~°!'~a~ 1 ~~~~[.0 ~~~~~ ~h0ett;~~ i~C:r:,~~~=~t:! 
ol irreplacable dala has been stored on one Scotch DC/2000 data cassette. 
Back up enlire hard disk, modified lilos only, or by lile name. Loss ol data is 

~~i~~~~~~p~~~~o518;i; ~::f~for~T~~:C its not a catastrophe. 

Moni/ofI"',Ideal lor CAD/CAM and Desk Top pubbslling apphcatlons. The 
Roland CD/240 color monitor has a resolution of no pixels by 
400/480 lines on a .3 t mm dot pitch t2' 0 non-glare screen. VGA 
specifications in text mode EGA in graphic mode. 
California Digital has made a special purchase and is able to offer 
the CD/ 240 EGA/VGA AGB color monitOI for only S2 t 9. 
Full featured, t32 column, mutti-resolullon video color adapter 
card available for only St 39 additional. Comparable card package 
would rel ail for St 095. 

DISKDRIVES,,, 
5" DISK DRIVES 

TEC501 \.'a ~ht sgl.side- .....29 
TECSOot \.'a hi. double sided ___49 
TANDON 101/4tullhL96 TPl _69 
TEAC FDSSBR h•lf hetght ---89 
TEAC FDSSFR 96 TPI, Nolf ht .11 9 
TEAC FDSSGFR tot IBM AT - 109 
PANASONIC • ss H•lf ~h1-89 
PANASONIC475 1.2 MegJ AT .99 
Fujitsu 5'4" dc>ub&e s lded --69 
OU.I enclosure for SV." drives 69 

3v.'' DISK DRIVES 
SONY MP·7JW, 1.'4 Meg ••- ... 13' 
TEAC 235HF 1.44 Meg.•- .•·-·-·99 
sv.·· Form Factor Kl1 __···-···-20 

8" DISK DRIVES 
OUME 842 double •kted ····--189 
OUYE 84 1 single skl9d ._.___99 
SHUGART 851R dbl.sklod - ••.319 
SHUGART 80 1R sgl.sk*l - ..259 
SIEMENS 100/8 sgl. •kted -.119 
REMEX RFD4000 dbl. sided - 189 

Price does not Includ e controller. uch two + 

SEAGATE 225 20 Meg. \l:i Ht. 239 229 
SEAGATE 23B 30 Meg. ALL 259 249 
SEAGATE 25111 51 M. 28mS. 459 445 
SEAGATE 4096 96 M. 35mS. 559 539 
MINISCRIBE 8425 25 M 65ms239 227 
MINISCRIBE3650 50M 61ms. 319 309 
MINISCRIBE 6085 90 meg. 459 435 
MINISCRIBE305325 ms. \l:i ht.359 339 
FUJITSU 2242 55 M. 35mS. 1299 1229 
FUJITSU 2243 86 M. 35mS. 1695 1619 
RODIME R0·204E 53 Meg . 895 859 
MAXTOR XT1140 140 Meg. 1495 1450 
MAXTOR X12190 192 Meg. 1919 1875 
TOSHIBA MK56 70 M. 30mS.1289 1229 
CONTROL DATA WREN " V" call 

• Winchester Controllers for IBM/PC • 

OTC 6280 AT/ESDI 1:1 interleave 229 
OTC 5150 XT/MFM hard drive 69 
OTC 7280 ATIMFM 1:1 interleave 1B9 
ADAPTEC 2072 ALL controller 89 
ADAPTEC 2372A 1:1 interleave 159 
WESTERN DIGITAL WD/1002GEN 89 
WESTERN DIG . 1006VMM21 :1 & fpy.139 
WESTERN DIGITAL 1007VMM2 ESDI 239 

• SCSl/SASI Winchester Controllers • 
ADAPTEC 5v.'' loot print 259 
WESTERN DIGITAL 1002-05E 5v.' ' 229 
OMTI 20L 89 

• Winchester Accessories • 
Dual floppy enc. and powersupply 59 
Winchester enclosure and supply 139 
Switching power supply 49 

Every year since 19 73, customers from virtually rNery nation in the free 
World have chosen California Digital for their dataprocessing requirements. 
If Its computer, Calllomla Digital h11 It. •• complete minisystem or just one 
microchip. California Digital offers over 10 ,000 unique computer products. 
Regardless of how specialized your data processing requirements... If~~~~~!!!~~~~!!!! 
California Digital is your one stop shopping solution. 

Calit=orniaDigital 
17700Figueroa Street • Carson, California 90248 

OPTICAL 
WORM 
189$

Write Once Read Many... Californ ia Digital has just purchased 
from PRIAM CORPORATION, 300 hundreds of Information Stor­
age's ISl/525WC optical WORM drive. The WORM's were man­
ufactured for Priam and bare the Priam logo. Chosen "Editors 
Choice" by PC Magazine, (March 29. 1988) the 525 provides 230 
megabytes of random accessible data on each doubled sided 
!lippy cartridge. (manually flipped). 
Optical storage is the perfect medium for maintaining "on line" 
programs or other static data. Ideal for catalogs, part lists or any 
application where random accessibility is required. 
The ISl/525 is avai lable in IBM internal configuration but an exter­
nal enclosure may be added. Supplied with one cartridge, ESDI/ 
PC controller, cable and transparent optical software. For addi ­
tional information, contact Steven in our technical support depart ­
ment (213) 217-1947. The ISl/ 525 is a current production drive. 

-
1119 

CD/ROMComplele Kil 
Doctor, 18wyer, lndllln ch..I .•• Virtually every i nd~try and profession is 
disseminating information on CO/ROM. One compact disk, the same size as an 
audio dlsk. can store over 500 megabytes of dala in High Sierra fonnat. 
Below ls a listing of scrne of !he CO/ ROM drives currently a~al1able trom 

~:~~~~8pg~~\~~rt°ac~. 5 ~~~e~~ ~~p~e;~~ar4;~~$;~$~~-1~s~o~~ 
also offers an audio output feature tor muliblledia presentations. The system Is 
Manufactured in Japan by one of the Wands largest producers of mag netic 
storage equipment. A super value al only $539. 

Eclipse 430 ext em al sys rem ...... $539 NEC interlace kit tor above .......... 159 
Hitachi 15035 External system ....695 Sony C D/ 51 0 internal drive only ..559 
Hitachf 3500 Internal system ..... ...595 Sony6101 external drive only .... .. 795 
Hitachi Internal drive only ..... ........ 519 Sony 2308 interface kit .....•. ... .... .. 159 
NEC CDR/ n External drive only .695 Panasonic LFSOOO "w rite once" 1895 
NEC CDR/ 80 Internal drive only ..639 Panasonic interface kit for above .359 

HEWLETT PACKARD 
Laser Printer 11 . 300x300 ..................... 2595 
Laser Printer 11 / 0 double sided ............. 3995 
CMS PS/810 2Meg.. 35 lonts. Pos!IS. 5495 
APPLE LaserWritter NT ......................4550 
NEC890 Postscript, 3 meg ..............4975 

1659 
2995 
3e79 
3659 
3095 

DIGITIZERS 
HITACHI 
HOG 1212Puma 12x12".... .. ..........595 359 
HOG 151515x15....................... . .....969 659 

Hitachi "8" Plotter 
Automatic Paper Feeder 
FAST, .. 22 Inches per second. Size "B" 
four pen with auto pen capping and 128K/ 
byte buffer. HPGL compatible, 19 built·in 
character fonts and automatic sheet feeder 
make the Hitachi 673 a super buy at only 
S795. RS/ 232 and centronics parallel. 

PLOTTERS 
HOUSTON INSmUMENTS 
OMP 41 single pen. 3 ips, C& D .......... 2995 2295 

g~~ ~~~ 1 ::Pz': ~eti;1g~: ~~°. :: : ~m ~~~ 
DMP6 1 sing le pen, 32 ips, A·D ........... . 4295 3095 
~~t~5t,,inL.~#.;~~3 ips ......... ......799 595 
1023 Artisan A·D, 8 pen. 30 ips ........4895 3795 

~~\'.~'~:e:EJron· 24 ips ... 1995 5495 
7475A 6pen size " B' .......................... 1895 1495 
7550A 8 pen size ··e" 32 ips ............... 3900 2995 
~7i~M ~im:5E . 24 ips ............9990 7595 
673/BM 4 pen. size "B" auto feed .....2455 795 
675 size "A·D" 8 pen ...... ........5600 2995 

fJ'L\~~~~ort~'1!'h. 6 pen . 1ix32 .1295 e95 
LP3700size E, 10 ips .......................... 4195 3195 
~~~~~f&"n~~r· ,o ips ...... .4695 3"95 
DPX2000 size "C" 8 penwilh stand .... 2995 2195 
~~~~og~i:;~~~en with stand .. .... 4995 3495 

SP600size "B" 6 pen........................ ...995 659 
SPt 000 single pen size A·D ........ ........3995 2795 
JDL 850, size "C" one meg. memory ... 3845 2789 
VERSATEC 8524 Electrostatic ... ... t 6.900 13789 
NUMONICS 
5460 size "A·D" ............... .................. 2495 1859 
5860 size "A·o ·· e pen ..... .. 7495 5759 

CAD SOFTWARE 
AUTODESK 
AU1oCad version 10,. .. ........ ......... ........2995 2195 
AU1o5ke1ch Sid& Enhanced 2.0 .............99 79 
VERSACAD Designer...... ...2995 1995 
GENERIC CAD level I ...... ......................49 35 
AMERICAN SM.eUS'N. Design Cad ... .299 179 

Th:c~bt~~n~i~~3if~n=:.~~= 
~CR software allows yoor computer to transfer 

~~~~f;J~~t~:C~~:::::51~d~rr~~~os~read · 
Archival data. legal briefs ... No problem. Simply 1n· 
set the page into the Saba and in seconds the docu­
ment is digested into your computer and ready ror 
editing. Also does line drawings that do not require 

g~~ ~~ii~; ~:ly~s~'.ties available. Original 

SCANNERS 
SABA SCANNERS 

~=~ ~f;~~~~~~R~~:;~ .:.::::: ~.~~~ ~~~ 
DEST SCANNERS 
PC/65t scan+ 32 shades .................... 3995 559 


719~mi~.;mi~~ s;:;;;;;;; ::2n~ 1759 
DFl HandiScan 300 wilh~'% .................359 199 

PRINCETON GRAPHICS LS-300 .......1095 7e9 

PANASONIC 
RS505 Image page scanner ............... 1499 999 


RS506 Page scanner .. . _:::::::;,:.. 1::_1:.:2::59·::_:,::899

E(JA ~I 40M1g1/Jyle H11iDi1k Kil 


~'&£ ~ill~Jil::J.~. ~~1llS.~1'.a. ..... ::~~~ 3;;~
SU MMAGRAPHICS 

~~~"e~~i~~\!5'.2.~'.2.·:.....::: ::: •m 3~~ 
KYE Genius Tablet w/4 but. mouse ...... 599 279 
CALCOMP 
25180, 12x18"...... .......................1275 999 

91480. 36x48" ....................... 4 t 18 3389 


Mi1toSoll Mo1111 
Your choice, MicroSott " lnpon Buss Mouse" or 
··serial Mouse" . The industry standard, list price 
St SO, now available for only $59. Includes sch· 
ware and manual. Packaged in OEM es. 

::.Jl:::==;::::======--, 

disk drive, controller and cables 
all for only $359. 
The kit includes the a 4 0 
millisecond Miniscribe 3 650 

driv_e and a half slot Western 

Forty megabyte internal hard '"'' 

D1g1tal controller. 



PART# SIZE SPEED PINS 
4116-150 16384x1 150ns 16 
4164-150 6SS36x1 150ns 16 
4164-120 6SS36x1 120ns 16 
4164-100 6SS36x1 100ns 16 
™54464-12 6S536x4 120ns 16 
41256-150 262144x1 150ns 16 
41256-120 262144x1 120ns 16 
41256-100 262144x1 100ns 16 
41256-80 262144x1 sons 16 
41256-60 262144x1 sons 16 
414256-100 262144x4 100ns 20 
414256-80 262144x4 80ns 20 
1 M8-120 1048S76x1 120ns 16 
1 M8-100 1048S76x1 lOOns 16 
1 M8-80 1048S76x1 eons 16 

SIMM MODULES NIEWlOW 
l'fllCUI 

PART# SIZE SPEED FOR PRICE 
41256A9B-12 256K x 9 120ns SIMM/PC 36.95 
41256A9B-BO 256K x 9 eons SIMM/PC 49.95 
421OOOA88-10 1MBx8 100ns SIMM/MAC 109.95 
421OOOA9B-10 1MBx9 100ns SIMM/PC 113.95 
421 OOOA9B-80 1MBx9 eons SIMM/PC 119.95 
256K9SIP-80 256K X 9 eons SIP/PC 54.95 
256K9SIP-60 2S6K X 9 sons SIP/PC 64.95 
1M8x9SIP-80 1MBx9 eons SIP/PC 124.95 

STATIC RAMS NIEWlOW 
l'fllCUI 

PART# SIZE SPEED PINS PRICE 
TMM2016-150 2048x8 150ns 24 3.25 
HM6116LP-2 2048x8 120ns 24 5.49 
HM6264LP-15 8192x8 150ns 28 6.95 
HM6264LP-12 8192x6 120ns 28 7.95 
HM43256LP-15 32768x6 150ns 28 19.95 
HM43256LP-12 32768x8 120ns 28 17.95 
HM43256LP-10 32768x8 100ns 28 18.95 

MATH COPROCESSORS 
II-Brr COPROCESSORS 
8087 SMHz 89.95 
8087-2 8MHz 129.95 
8087-1 10 MHz 169.95 
16-Brr COPROCESSORS 
80287 6MHz 139.95 
80287-8 6MHz 209.95 
80287-10 10 MHz 239.95 
80C287 12MHZ 299.95 

32-Brr COPROCESSORS 
80387-16 16 MHz 359.95 
80387-SX 16 MHz 319.95 
80387-20 20 MHz 399.95 -­80387-25 2S MHz 499.95 
80387-33 33MHz 649.95 

74 SERIES LOGIC 
7400 .19 74LS32 .18 74LS245 .79 
74LSOO .16 74LS73 .29 74LS273 .79 
74LS02 .17 7474 .33 74S288 1.69 
7404 .19 74LS74 .24 74LS322 3.95 
74LS04 .16 74S74 ' .49 74LS367 .39 
74504 .29 74LS138 .39 74LS373 .79 
7406 .29 74LS155 .59 74LS374 .79 
7408 .24 74LS163 .39 74LS393 .79 
74LS08 .18 74LS240 .69 74LS682 3.20 
7432 .29 74LS244 .69 74LS688 2.40 

8000 DAC0800 3.29 16L8 2.95 
8052AH 1793 9.95 16R4 2.95 

BASIC 34.95 COM8116 8.95 16R6 2.95 
8088 5.99 MC146818 5.95 16R8 2.95 
8250 6.95 MM58167 9.95 20L8 4.95 
8251A 1.69 INS8250 6.95 20R4 4.95 
8253-5 1.95 NS16450 10.95 20R6 4.95 
8254 9.95 LM317T .69 20R8 4.95 
8255-5 2.49 NE555 .29 20X8 4.95 
8741 9.95 LM741 .29 
8748 7.95 7805T .49 PALICJT 
8749 9.95 7812T .49 AN ENTRY·LEVEL 
8755 14.95 75150 1.95 COMPLETE PAL 

75154 1.95 DEVELOPMENT- 14411 9.95 KIT FROM CUPL. 
ssco2· 7.95 FULL SUPPORT 
6522 2.95 CRYSTAL FOR 16L6, 16R4. 

v..zo OSCIUATORS 16R6. 16R6, 20L6, 

V20 6.95 1.0MHz 5.95 20R4. 20R6, 20R8, 

V20-8 8.95 1.8432 5.95 AND 20X8. 

V:!G-10 11 .95 20.0 4.95 MOD-MPL-SOFT 

V30 13.95 24.0 4.95 $99.95 

/)ettel'c. 

HIGH-TECH 
SPOTLIGHT 

If you've been thinking about replacing your XT mother· 
board with an AT, this Is the optimum time! Prtces on AT type 
motherboards are about as low as they'll ever get. Your lnltlal 
Investment need be no more than the cost of the motherboard. 

If you have at least 512K of memory (using 41256 chips), 
then all your current perlpherals (wllh the possible exception 
of serial ports and keyboard*) wlll be usable on a replacement 
motherboard. This Includes your case, power supply, dlsplay, 
floppy drives and hard disk drives. To use your current 
memory, you may have to run at a slower clock setting, but 
even then you'll get 4-5 times your current throughput. 

Board replacement Is easy. Begin by unplugging the power 
connector and all peripheral cables. Open the case and 
remove the cards from their slols. Then remove the screws 
holding the motherboard and slide the board out. Reverse this 
procedure to Install the new board... 

Later, to enhance performance, you can replace some of the 
peripherals with their faster AT counterparts, Ilka a 1 :1 Inter­
leave AT F/H controller, more and/or taster memory, and a 16­
blt display card. 

Derick Moore, Director of Engineering 

'Origln.11 PC k~rda need ~some Hrl•I ports may be too sk>w 
..Some cuts may rtiqUIJ'9 minor modHielilion• to 8CCOmmodata 1he addtOonal 

1 Inch of bosd '9ngth 8f1d new mounting holff. 

EPROMS 
PART# 

2716-1 
2732A 
2764 
2764-250 
2764-200 
27C64 
27128 
27128A-200 
27256 
27256-200 
27C256 
27512 
27C512 
27C101-20 

SIZE 
2048x8 
4096x6 
6192x6 
8192x6 
8192x6 
6192x6 
16384x8 
163B4x8 
32768x8 
32768x6 
32766x6 
6S536x6 
6SS36x8 
131072x8 

DATARASEll '39.9S 
•SHIRT POCKET SIZEI 

SPEED 
350ns 
250ns 
450ns 
250ns 
200ns 
250ns 
250ns 
200ns 
250ns 
200ns 
250ns 
250ns 
250ns 
200ns 

Vpp 
2SV 
21V 

12.5V 
12.SV 
12.SV 
12.SV 
12.SV 
12.SV 
12.5V 
12.SV 
12.5V 
12.SV 
12.SV 
12.5V 

PINS PRICE 
24 3.95 
24 3.95 
28 3.49 
28 3.69 
28 4.25 
28 4.95 
28 4.25 
28 5.95 
28 4.95 
28 5.95 
28 5.95 
28 8.95 
28 9.95 
32 29.95 

·ALL SIZES UP TO 4 AT A TIME 
• ERASES MOST EPROMS IN 3 MINUTES 
DATARASEll 

SPECTRONICS 
CORPORAnONl--~-l-~-1-"'"""4-"''-"""""4-"~--! 

POWER SUPPLIES 
135WAn' 
• FOR XT • 11 0-220V SWITCH 
• UL APPROVED 
• +SV@1SA, +12V@4.2A. 

-SV@ .SA, ·12V@ .SA 

PS-135 H9.95
PS-150 1SOW SUPPLY 69.95 
PS-200X 200W SUPPLY 9.95 

200WAn' 
•FOR AT• 110-220V SWITCH 
• UL APPROVED 
• +SV@20A. +12V@7A, 

-SV@ .SA. -12V@ .SA 
PS-200 $89.95 
PS-250 250W SUPPLY $129.95 

JDR-PR1 WITH +5V AND GROUND PLANE 27.95 
JDR-PR2 ABOVE WITH 1/0 DECODING LAYOUT 29.95 
JDR·PR2-PK PARTS KIT FOR JDR·PR2 ABOVE 8.95 

FOR AT 
JDR·PR10 BIT WITH 110 DECODING LAYOUT 34.95 
JDR-PR10-PK PARTS KIT FOR JDR·PR10 ABOVE 12.95 

FORPS/2 
JDR-PR32 32 BIT PROTOTYPE CARD 69.95 
JDR-PR16 16 BIT WITH 110 DECODING LAYOUT 49.95 
JDR-PR16-PK PARTS KIT FOR JDR-PR16 ABOVE 15.95 
JDR-PR16V 16 BIT FOR VIDEO APPLICATIONS 39.95 

EXTENDER CARDS 
SIMPLIFY PROTOTYPING ANO TESTING 

EXT-8088 6·BIT FOR 8088 MOTHERBOARDS 29.95 
EXT-80286 16·BIT FOR 2861386 MOTHERBOARDS 39.95 
EXT-16 MICROCHANNEL 16·BIT 69.95 
EXT-32 MICROCHANNEL 32·BIT 99.95 

SOLDERTAIL 
8 PINST .11 
14 PINST .11 
16 PINST .12 
18 PINST .15 
20 PINST .18 
24 PIN ST .20 
28PINST .22 
40 PINST .30 

• 62 BUS LINES 
• USE UP TO 24 14·PIN ICS 
• 1940 TIE POINTS 
• DB2S D-SUB CONNECT. 
PDS-604 $49.95 

• UL APPROVED 
• ADJUSTABLE HEAT SETIING 
• TIP TEMPERATURE READOUT 
• REPLACEMENT TIPS@ $2.9S 
168-3C $59.95 

WIREWRAP ZIF SOCKETS 
8PINWW .59 ZIF-14 5.95 
14PINWW .69 ZIF-16 5.95 
16PINWW .69 ZIF-20 6.95 
18PINWW .99 ZIF-24 7.95 
20PINWW 1.09 ZIF-28 7.95 
24PINWW 1.49 ZIF-40 10.95 
28PINWW 1.69 
40PINWW 1.99 VOLUME 

DISCOUNTS 

....~ 
SOLDER-CUP D-SUBS IDC'S 

FEMALE IDE20 .55 
IDE34 .89 

.45 DB09S .49 IDS20 .65

.59 DB15S .69 10534 .75 
1.49 HDB15S 1.59 IDB09P 1.39 

.69 DB19S .75 ID809S 1.45 

.69 DB25S .75 IDB25P 2.25
1.35 DB37S 1.39 IDB25S / 2.35
1.85 D850S 2.29 

CABLES AND GENDER CHJ4NGERS 
MOLOEO; GOLD-PLATED CONTACTS; 100% SHIELDED 

CBL-PRINTER 
C8L-PRNTR-25 
CBL-PRINTR-RA 
CBL-D825-MM 
CBL-DB25-MF 
CBL-9-SERIAL 
CBL-KBD-EXT 
CBL-CNT-MM 
CBL-FDC-EXT 
CBL-MNT-9 
CBL-MNT-15 
CBL-MODEM 
GENDER-VGA 
GENDER-9-25 

6 FT. PC PRINTER CABLE 9.95 
2S FT. PC PRINTER CABLE 15.95 
RIGHT ANGLE PRINTER CABLE 15.95 
DB2S MALE·DB25 MALE 6 FT. 9.95 
DB2S MALE-DB2S FEMALE 6 FT. 9.95 
DB9 FEMALE·DB25 MALE 6 FT. 6.95 
S FT. KEYBOARD EXTENSION 7.95 
36-PIN CENTRONICS ·M/M 14.95 
37·PIN EXT. FLOPPY CABLE 9.95 
9-PIN MONITOR EXTENSION 6.95 
1 S-PIN MONITOR EXTENSION CABLE 9.95 
MODEM ·DB2S·DB2S FEMALE 6.95 
DB9-DB1S ADAPTOR 4.95 
DB9-DB2S SERIAL ADAPTOR 4.95 
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MINI UPRIGHT CASE 

$19995 ·SMALL FOOTPRINT (12"H 
X 16" L XB" W) 

• COMPATIBLE WI BOBB OR 

UPRIGHT CASE 

$241195 

SLEEK DESIGN SAVES DESK 
SPACE, ADDS STYLE 1 

ACCOMODATES ALL SIZES OF 
MOTHERBOARDS 

INCLUDES 250 WATT POWER 
SUPPLY 

MOUNTS FOR 3 FLOPPY AND 4 
HARD DRIVES 

TURBO AND RESET SWITCHES 

SPEED DISPLAY, POWER, 
DISK LEDS 

MOUNTING HARDWARE. 
FACEPLATES AND SPEAKER 
INCLUDED 

CASE-100 

CASE-200 ............... $499.95 
SUPER UPRIGHT CASE 

MINI 2861386 MOTHER­
BOARDS 

• ROOM FOR 6 INTERNAL 
EXPANSION CARDS 
• HOLDS THREE 5.25" 
DRIVES AND ONE 3.5" 
DRIVE (HALF HEIGHT) 

• 200 WATT POWER 
SUPPLY 

• 2-DIGIT LED SPEED 
DISPLAY 

• LEDS FOR HARD 
DISK.TURBO AND 
POWER-ON 

CASE-120 

STANDARD CASES 
CASE-70 FULL SIZE SLIDE CASE .. .... .. .............. .. _... $89.95 
CASE-50 FOR 8088 OR MINl -86 MOTHERBOARDS .. $59.95 
CASE-FLIP FLIP-TOP XT-STYLE CASE ...... .. ......... $39.95 
CASE-SLIDE SLIDE TYPE XT-STYLE CASE ............. $39-95 
CASE-JR .............................. . ·-­ --·------·· ··-----······ $149.95 
WITH150W POWER SUPPLY. FOR 8088 OR MINl-286 BOARDS. 

CASE-JR-200 ..................................... -··-----·-·-·- $189.95 
WITH 200W POWER SUPPLY. FOR 8088 OR MINl-286 BOARDS. 

NOTE: CASES DO NOT INCLUDE DRIVES. 

" I have been a customer of JDR 
for about 5 years now, and I 
would like to tell you how 
pleased I am with the quality of 
products you sell, and the courte­
ous service I have received... " 

-Dave Keener, Tulsa, OK 

EPROM 
PROGRAMMER $12995 
• PROGRAMS 27XX AND 27XXX EPROMS UP TO 27512 

• SPLIT OR COMBINE CONTENTS OF SEVERAL EPROMS 
OF DIFFERENT SIZES 

• SUPPORTS VARIOUS 
PROGRAMMING 
FORMATS AND 
VOLTAGES 

~ MODULAR CIRCUIT TECHNOLOGY 

MINI 20MHZ 386 $629 
MEMORY INTERLEAVING FOR NEAR ZERO WAIT STATES. 
6 LAYER PCB FOR QUIET OPERATION. 

· SOCKETED FOR 80387 COPROCESSOR • USES SONS OR 
1DONS, 256K OR 1 MB SIP/OIP RAMS • 16MB RAM CAPACITY: 
BMB ON BOARD. BMB USING OPTIONAL RAM CARD (0KB 
INSTALLED)• FIVE 16-BIT SLOTS. TWO 8-BIT SLOTS. ONE 32· 
BIT SLOT FOR PROPRIETARY RAM CARD •STANDARD XT 
HOLE SPACING • AMI BIOS • MEASURES 8.5" X 13" 
MCT-M386-20 
MCT-M386-M BMB RAM CARD. 0KB INSTALLED $99.95 

MINl25MHZ 
386CACHE $1299 
• NORTON SI 30.5 • LANDMARK AT SPEED 
40.5 • 25MHZ 80386 CPU • REQUIRES ONE 
ADDITIONAL MEMORY CARD LISTED BELOW 
• USES MEMORY CACHING FOR SUPERIOR 

PERFORMANCE • MEMORY INTERLEAVING 
FOR NEAR 0WAIT STATE OPERATION gI 

I 

20MHZ286 
• NEAT CHIPSET HAS POWER TO 
COMPETE WITH 386 SYSTEMS • USES 
DIPS OR SIPS. EXPANDABLE FROM 

512K TO BMB • 20/ 10MHZ KEYBOARD 
SELECTABLE SPEEDS •AMI BIOS 
• SHADOW RAM AND PAGEINTER· 

ALL THE MODULES USE A COMMON 
HOST ADAPTOR CARD, SO YOU 
CAN USE JUST ONE SLOT TO 
PROGRAM EPROMS, PROMS, 
PALS&MORE! 

COMMON HOST 
ADAPTOR CARD $2fl95 

• UNIVERSAL INTERFA()E FOR ALL 
THE PROGRAMMING MODULES! 

• SELECTABLE ADDRESSES 
PREVENTS CONFLICTS 

• MOLDED CABLE 
MOD-MAC 

• PROGRAMS EPROMS. EEPROMS. PALS.Bl-POLAR PROMS. 8748 
& 8751 SERIES DEVICES; 16VB AND 20VB GALS (GENERIC ARRAY 
LOGIC) FROM LATTICE. NS. SGS ·TESTS TTL, CMOS, DYNAMIC 
& STATIC RAMS· LOAD DISK, SAVE DISK. EDIT, BLANK CHECK, 
PROGRAM, AUTO, READ MASTER, VERIFY AND COMPARE 
• TEXTOOL SOCKET FOR .3" TO .6" WIDE IC'S ( 8-40 PINS) 

MOD-MUP 

EPROM MODULE 
• PROGRAMS 24-32 PIN EPROMS, CMOS EPROMS & 
EEPROMS FROM 16K TO 1024K • HEX TO OBJ CON­
VERTER • AUTO, BLANK CHECK/PROGRAMNERIFY 
• VPP 5, 12.5, 12.75, 13, 21 & 25 VOLTS · NORMAL, 
INTELLIGENT, INTERACTIVE & QUICK PULSE 
PROGRAMMING ALGORITHMS 

MOD-MEP 
MOD-MEP-4 4-EPROM PROGRAMMER . .. .... 1169.95 
MOD-MEP-8 8-EPROM PROGRAMMER ... ...... 259.95 
MOD-MEP-16 16-EPROM PROGRAMMER .... .. 499.95 

ADD/TIONAL MODULES: 
Moo:MPL PAL MODULE ...... .. ........ .. .. .. .... ...... .. $249.95 
MOD-MIC DIGITAL IC TESTER MODULE. .. .. . $129-95 
MOD-MBP Bl-POLAR PROGRAM. MODULE .. .. . $259.95 
MOD·MMP MICROPROC. PROG. MOD ............ $179.95 

CUPL SOFTWARE 
COMPLETE ENTRY-LEVEL PAL DEVELOPMENT 
KIT 

MOD-MPL-SOFT 

•SOCKETED FOR 80387 OR WEITEK 3167 
COPROCESSORS 
MCT-C386-25 ...............-.......... -....................... $1199.00 

~c\IT~~~ift~~u_s_i~~-2-~~~-~-~- ~~~-~~-~~~.'.~~~~~-~:~~9.95 
BMB RAM CARD USING 256KX1OR1MBX1 DRAMS (0K INST) 
MCT-C386-M8 ..........---- -····· ................................. $99.95 
16MB RAM CARD USING SIP MEMORY MODULES (0K INST) 
MCT-C386-M16 .... .....................................-... -..... $99.95 

FULL SIZE $99925MHZ386 
• 25MHZ 80386 MPU • 1 OMHZl25MHZ 

KEYBOARD SELECTABLE SPEEDS 

• 16MB ON-BOARD RAM CAPACITY 

USING SIMMS (0KB INSTALLED) 

• SHADOW RAM FOR BIOS AND VIDEO 
• SOCKETED FOR 80387 OR WEITEK 3167 

COPROCESSORS • EIGHT EXPANSION SLOTS (FIVE 16-BIT. 

THREE 8-BIT) • ADJUSTABLE BUS SPEEDS • INTERLEAVED 

MEMORY • NEAR 0 WAIT STATE OPERATION • AMI BIOS 


MCT-386MB25 
MCT-386MB20 20MHZ VERSION . . ...... .... .. .. .... .. .... $799.00 

LEAVED MEMORY FOR SUPERIOR PERFORMA CE 
·FAST 0 WAIT STATE OR 1 WAIT STATE FOR SLOWER RAM 
• 8.5" X 13" FITS MOST XT. MINI-AT AND FULL SIZE AT 
CASES• FIVE 16-BIT & THREE 8-BIT EXPANSION SLOTS 
• SOCKETED FOR 80287-12 MATH CO-PROCESSOR 

MCT-M286-20N 
MCT-M286-16N 16MHZ VERSION ............................ . $289.95 
MCT-M286-12N 12MHZVERSION ......................... $269.95 


10MHZ286 
·AT-COMPATIBLE· NORTON SI 11 .2 • 6/10MHZ KEYBOARD 
SELECTABLE SPEEDS· EXPANDABLE TO 4MB ON BOARD 
USING 1MB DRAMS (0KB INSTALLED)• USES 64K, 256KX1. 
256KX4 OR 1MB DRAMS (120NS FOR 1WAIT,100NS FOR 0 
WAIT STATES) • 0 OR 1 WAIT STATE OPERATION • FOUR 
16-BIT & THREE 8-BIT EXPANSION SLOTS • MEMORY 
INTERLEAVING • SOCKETED FOR 80287-8 CO-PROCESSOR 
• 8.5" X 13" FITS MOST XT, MINI-AT AND FULL SIZE AT CASES 

MCT-M286-10 
MCT-M286-12 8/12MHZVERSION ............................. $199.95 

$9995
10MHZ8088 
NOW USES LOW-COST 256K X 4 1 MB DRAMS • NORTON SI 
2. 1 • XT COMPATIBLE; OPERATES AT 4.77/10MHZ 
•KEYBOARD SELECTABLE CLOCK SPEEDS • SOCKETED 
FOR 8087-1 COPROCESSOR • 8 EXPANSION SLOTS 
• MCT BIOS • 640K RAM CAPACITY (0KB INSTALLED) 
MCT-TURB0-10 
MCT-TURBO BMHZ VERSION . . . .......................... $89-95 
MCT-XMB STANDARD 4.77MHZ MOTHERBOARD . $87.95 

MODULAR PROGRAMMING SYSTEM 
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CR,eusvs VGA 
14" ANALOG VGA MONITOR WITH GLARE-RESISTANT 
SCREEN • 720 X 480 MAXIMUM RESOLUTION • TILT/ 
SWIVEL BASE • CONTRAST AND BRIGHTNESS CONTROLS 
VGA-MONITOR 

~uSYS MULTISYNCH $429.95 
AN EXCEPTIONAL VALUE ON AN OUTSTANDING DISPLAY! 
• 14" NON--GLARE SCREEN • 1024 X 768 MAXIMUM HIGH 
RESOLUTION • CGA/EGANGA COMPATIBLE • TIL OR 
ANALOG MODE OPERATION 

JDR·MULTI 

NEC MULTISYNC 3D $649.95 
• 1024 X 768 MAX RESOLUTION • CGA/EGANGA/MCGN 
PGC COMPATIBLE • HERCULES & OTHER STD. ADAPTORS 
NEC·MULTl·3D 

SEIKO CM-1430 $599.00 
• 1024 X 768 MAXIMUM HIGH RESOLUTION• SONY 
TRINITRON SINGLE GUN TUBE • 14" NON-GLARE SCREEN 
• DUAL FIXED FREOUENCY MONITOR 

CM-1430 

EGA MONITOR $339.95 
• 14" NON-GLARE SCREEN WITH 640 X 350 MAXIMUM 
RE SOLUTION · DISPLAY 16 COLORS SIMULTANEOUSLY 


EGA·MONITOR 


RGBCOLOR $239.95 
• CGA MODE DISPLAYS UP TO 16 COLORS. MONOCHROME 
MODE FOR TEXT • 14" GLARE-RESISTANT SCREEN • 640 
X 200 MONOCHROME • 320 X 200 COLOR RESOLUTION 
JDR·RGB 

CGA CARD $44.95 
IBM-COMPATIBLE ADAPTOR FOR RGB MONITORS • 640 X 
200 MONO, 320 X 200 COLOR RESOLUTION • DISPLAYS 4 
COLORS SIMULTANEOUSLY· LIGHT PEN INTERFACE 
MCT·CG 
MCT·CGP WITH PRINTER PORT --··········· ........... $49.95 
CG·COMP COMPOSITE ADAPTOR -------·--·---- .. ·-- ..---- .. $4.95 

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

VGA PACKAGE 
VGA COLOR AND CLARITY AT AN EGA PRICE! • 8-BIT VGA 
CARD IS FULLY COMPATIBLE WITH IBM VGA • 720 X 540 
MAXIMUM RESOLUTION, 640 X 480 IN 16 COLORS • 528 X 
480 RESOLUTION IN 256 COLORS • HIGH RESOLUTION 
ANALOG MONITOR • EGA/CGAJMONCHROME AND HER ­
CULES COMPATIBLE• DRIVERS FOR WINDOWS, GEM, 
1-2-3, SYMPHONY, AUTOCAD AND VENTURA 
VGA·PKG 

PAPER WHITE VGA $139.95 
GRAY SCALE MONITOR- PERFECT FOR DESKTOP 
PUBLISHINGI • ULTRA HIGH-RESOLUTION 800 X 480 
• 14" GLARE RESISTANT SCREEN • TILT/SWIVEL BASE 

MONO·VGA 

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

GM·1488 

SAMSUNG FLAT $129.95 
• 12· FLAT SCREEN REDUCES DISTORTION • AMBER 
DISPLAY • 720 X 350 RESOLUTION 
MONO-SAMSUNG 

LOW COST MONO $69.95 
• COMPACT AND LIGHTWEIGHT TIL MONITOR WITH 12" 
SCREEN • 720 X 350 MAX RESOLUTION • CHOOSE AMBER 
OR GREEN DISPLAY 
JDR·MONO GREEN DISPLAY 

JDR·AMBER AMBER DISPLAY 

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

16-BIT VGA $199.95 
• 640 X 480 IN 16 COLORS • 256K VIDEO RAM EXPAND­
ABLE TO 512K • 64 LEVELS OF GRAY SCALE 
MCT-VGA-16 
MCT-VGA-8 8-BIT VERSION ·------·---·------·-----------·-- $169.95 

ENHANCED KEYBOARD 
WITH SOLAR CALCULATOR 

• NUMERIC KEYPAD DOUBLES AS A SOLAR-POWER MULTI· 
FUNCTION BUSINESS CALCULATOR, WITH MEMORY FUNC­
TIONS AND TILT-UP DISPLAY • 101 -KEYS • 12 FUNCTION 
KEYS • XT-AT & PS/2 COMPATIBLE 
FC-3001 

ENHANCED KEYBOARDS 
BTC-5339 101 -KEY WITH 10 FUNCTION KEYS --·-·-·- ..·-- $69.95 
BTC·5339R 101 -KEY, 30% SMALLER FOOTPRINT ...... $79.95 
MAX-5339 101 ·KEY MAXI-SWITCH ........... .. ............... .. $84.95 
K103-A AUDIBLE "CLICK" 101 -KEY KEYBOARD .......... .. $84.95 

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

MAX-5060 MAXI-SWITCH 84-KEY - ............................ $64.95 

BTC-5150 XT·STYLE 83-KEY . . ....... $59.95 


4t MODULAR CIRCUIT TECHNOLOGY 
DRIVE CONTROLLERS 
FLOPPY DISK $29.95 
• INTERFACES UP TO 4 FLOPPY DRIVES TO IBM PC OR 
COMPATIBLE • DS/DD AND DS/DQ COMPATIBLE 


MCT·FDC 


1.44MB FLOPPY $49.95 
• XT OR AT COMPATIBLE •SUPPORTS 2 FLOPPY DRIVES 
(360K, 720K, 1.2MB & 1-44MB) • "SMART CARD" RECOGNIZES 
OTHER CONTROLLERS-·AUTOMATICALLY ASSIGNS DRIVE 
ADDRESSES, ALLOWING EASY ADDITION OF 3RD/4TH DRIVE 

MCT·FDC·HD 
MCT-FDC-HD4 4 DRIVE CONTROLLER $59.95 

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


MCT·HDC 


RI.I. HARD DISK $89.95 
•SUPPORTS 2 ALL HARD DRIVES • 50% FASTER DATA 

TRANSFER • DESIGNED FOR XT-COMPATIBLES 

MCT·RLL 


286/386 FLOPPY/HARD $149.95 
• FLOPPY/HARD DISK CONTROL IN AN AT DESIGN •FOR UP 
TO 2 FLOPPIES (360K/720K/1 .2MBl1 .44MB) & 2 HARD DRIVES 

MCT·AFH 

286/386 1:1 INTERLEAVE $169.95 
• CONTROLS 2 HARD & 2 FLOPPY DRIVES (360K/720K/1-2MBI 
1.44MB) •CONCURRENT ACCESS TO HARD & FLOPPY DRIVES 

MCT-FAFH 

286/386 RLL HARD DISK $199.95 
• IMPROVES AT COMPATIBLE'S SPEED & STORAGE • FOR 
UP TO 2 RLL HOD'S & 2 FDD'S (360K/720K/1 .2MB 1.44MB) 
MCT-AFH-RLL 

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


MCT-10 


MULTI 1/0 FLOPPY $79.95 
• SUPPORTS UP TO 2 360K FLOPPIES 
• SERIAL, PARALLEL, GAME PORT AND CLOCK/CALE NDAR 
MCT· MIO 

MONOGRAPHICS MULTI 1/0 $119.75 
• CONTROL 2 FLOPPIES • SERIAL, PARALLEL, GAME PORT, 
CLOCK/CALENDAR • RUNS COLOR GRAPHICS SOFTWARE 
ON YOUR BLACK AND WHITE MONITOR 
MCT-MGMIO 

286/386 MULTI 1/0 CARD $59.95 
• SERIAL, PARALLEL AND GAME PORTS • USES 16450 

SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 

MCT·AIO 
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40 MB TAPE DRIVE FOR xrs & AT'S 

SCANNER 

$J.9995 

• 32 LEVELS OF GRAY SCALE· 

Dn3oo 
LOW-COST 
ETHERNET CARD 
USE THIS LOW·COST NETWORK CARD WITH JUST ABOUT 
ANY LAN SOFTWARE DESIGNED FOR ETHERNET 
PROTOCOLS. 
• 100% HARDWARE COMPATIBLE WITH NOVELL NE-1000 
ETHERNET CARD • COMPATllBLE WITH THICK OR THIN 
ETHERNET• 15·PIN ETHERNET CONNECTOR • BNC 
CONNECTOR FOR THIN ETHERNET • INCLUDES ADDITIONAL 
DRIVERS FOR OPTIONAL CONFIGURATIONS 
DFINET-300 8·BIT VERSION 
DFINET-400 16·BIT VERSION ............ ........ .................. $239.95 

~~ LOGITECH MICE 
Ii>~ , • THREE·BUTION SERIES 9 

• 320 DPI RESOLUTION ~ 
lOGIHCH .SERIAL PS/2 COMPATIBLE. ' 

LOGC9 SERIAL MOUSE ......................................... $98.95 
LOGC9·C• SERIAL MOUSE ................ ....................... $79.95 
l0GC9-P SERIAL MOUSE WITH PAINTSHOW ...... $109.95 
l0GC9-PC SERIAL MOUSE WITH PAINT/CAD ........ $154.95 
LOGB9 BUS MOUSE .. .. ............ $89.95 
l0GB9-P BUS MOUSE WITH PAINTSHOW ........... $104.95 
LQGB9-PC BUS MOUSE WITH PAINT/CAD ............ .. $149.95 
'NOT PS/2 COMPATIBLE 

.rtMODULAR CIRCUIT TECHNOLOGY 
2400/2400 BAUD $f1n95 
FAX/DATA MODEM ., ­ -
• 2400/4800 BAU DE COMBINED 
DATA/FAX MODEM FOR LESS 
THAN MOST 2400 BAU D 
MODEMS ALONE I • 4800 
BAUD TRANSMIT-ONLY FAX 
TO ANY GROUP Ill FAX 
MACHINE • 2400 BAUD 
V.22BIS DATA MODEM • XT/ 
AT COMPATIBLE HALF CARD n 
•CONVE RTS DOS TE XT. PCX & TIFF FILES FOR FAX 
TRANSMISSION • MENU-DR IVEN SOFTWARE 
MCT-FAXM 

2400 BAUD MODEM ssrs 
• 2400/1200/300 BA UD INTERNAL • FULL HAYES COM· 
PATIBILITY •BUILT-IN SPEAKER• CONFIGURABLE AS 
COM1. COM2, COM3 OR COM4 • INCLUDES PROCOMM 
COMMUNICA TIONS SOFTWARE 
MCT-241 
MCT-121 1200 BAUD VERS ION ................................ $59.95 

MICROPOLIS 

HIGH SPEED HARD DRIVES 

157.5MB 23MS s949 
1355 ESDI INTERFACE 

1355-PKG ESDI DRIVE & CONTROLLER .......... $1049.00 
1375 SCSI DRIVE .. .. $999.00 
1375-PKG SCS I DRIVE & CONTROLLER ..... ... $1099.00 

338.1MB 1BMS $1695 
1558 ESDI INTERFACE 
1558-PKG ESDI DRIVE & CONTROLLER .. . .... .. $1799.00 
1578 33 1.7 MB SCSI DRIVE ... . .. .. ..... .. . $1619.00 
1578-PKG SCSI DRIVE & CONTROLLER ........ .. $1799.00 

676.BMB 16MS s2499 
1568 ESDI DR IVE 
1588 667 .6MB SCSI DRIVE . ..... .. .. .... .. .... .. .. .. .. $2499.00 

ST·125N 40MS 3·112" 
ST·138N 40MS 3-112" 
ST·157N 40MS 3-1/2" 

ST·225N 65MS S-1 /4" 
ST·251N-1 26MS S-1/4" 
ST·277N-1 28MS S-1/4" 
ST·296N 26MS 5·1/4" -HAW_SCM_ 

9600 BAUD MODEM $69995 
• MICROCOM NETWORK PROTOCOL (MNP) AND V.32 
COMPATIBILITY. · 9600/480012400/1200 BPS OPERATION 
• FULL DUPLEX • CALL BACK SECURITY • NON-VOLATILE 

THROUGHPUT TO 19.2K BAUD 
PR0-96E 

INTERNAL 
2400BAUD 
$ggss 
~~~:~~6A~~~~~~~~cs~i6NTi~~~~~~w~~1.~:G. fULL 

• HAYES AND BELL SYSTEMS COMPATIBLE • HALF CARD 
• PROCOMM COMMUNICATIONS SOFTWARE 

PR0-241 
PR0-1211 200 BAUD 1/2 CARD 

EXTERNAL 2400 BAUD 
• 2400/12001300 BAUD • REQUIRES SERIAL PORT & CABLE 
PR0-24E 
PR0-12E 1200 BAUD EXTERNAL MODEM 

$g9ss 
1.44MB 
3-1/2" DRIVE 
• 80 TRACKS • 135 TPI • ULTRA HIGH DENSITY 
• READNVRITE 720K DISKS, TOO 
• INCLUDES ALL NECESSARY MOUNTING HARDWARE 

FDD-1 .44X BLACK FACEPLATE 
FDD-1.44A BEIGE FACEPLATE 

FDD-1.4450FT SOFTWARE DRIVER ......................... .. $19.95 

FDD-3.5X 3·1/2' 720K (BLACK) ........................................ $97.95 

FDD·3.5A 3·1 /2" 720K (BEIGE) .. . .. ................................. $97.95 

MF355A 3· 112" MITSUBISHI 1.44MB, BEIGE .. ............. $129.95 

MF355X 3·1/2" MITSUBISHI 1.44MB, BLACK ........ .. ..... $129.95 


>1/4" FLOPPY 
DISK DRIVE 
FDD-360 5·1/4' DOUBLE-SIDED DD 360K ...................... $69.95 

FD-558 5·1 /4' TEAC DOUBLE·SIDED DD 360K .............. $89.95 

FDD-1 .2 5·1 /4" DOUBLE·SIDED HD 1.2M .. . .. ........ $89.95 

M2553K 5·1/4' FUJITSU DOUBLE·SIDED HD 1.2M ........ $97.95 

F0-55G 5·114 ' TEAC DOUBLE-SIDED HD 1.2M ............ $129.95 

FD-55F 5·1 /4" TEAC DOUBLE SIDED, QD720K ........... $119.95 


ARCHIVE TAPE BACK-UPS 
AR5240X 
AR5540A 

~iScan 
400DPI 

• UP TO 400 DPI 

SPEED OVERRUN WARNING LIGHT• AUTO 
MERGE FOR LARGE IMAGES • INCLUDES INTERFACE CARD 
INCLUDES SCANEDIT II , PRODIGY OCR AND DR. GENIUS 
SOFTWARE 
GS-4500 

HARD DISKS 

KITS 

21.4MB $249 

21.4 MB s199 65.5 MB s3s9 

32. 7 MB $219 80.2 MB $569 

42.BMB s339 

KITS INCWOE HARO Dfl1R, Dllf'R CONTROUDI, C.UU. It INS - - AWL - - -- - ­ ,__- 1(1 

FACJOll 111111.r 1111 

21.4MB ST·225 65MS 5-114' $199 1249 $309 
32.7MBRLL ST-238 65MS 5-114' $219 $279 $379 
42.8MB ST-251-1 28 MS 5-1/4" $339 $389 $4A9 
65.5MBRLL ST·277·1 2BMS 5·1/4' $389 $449 SS49 
80.2MB ST-4096 28MS 5·114" $569 - $679 
122.7MBRLL ST-4144R 28MS 5·114" $699 $759 $659 
21.4MB ST·125 40 MS 3·112' $259 $299 $373 
32.1MB ALL ST·138 40MS 3-1/2" S289 $339 $429 

AWLA1F/H 
1111 

21.5MB $299 
32.2MB $339 
48.6MB $389 
21.3MB $329 
43.1MB $419 
64.9MB $4119 
85MB $499 

RAM STORAGE FOR 10 PHONE NUMBERS • ASYNCHRO· 
NOUS/SYNCHRONOUS • FULLY COMPATIBLE WITH CCITI 
V.32/V.22BIS/V.22, BELU212A • MNP-5 FOR 100% ERROR· 
FREE TRANSMISSIONS • DATA COMPRESSION FOR 

........ . ..................... $69.95 


s14995 

................... $99.95 


JIM'S BARGAIN 
HUNTERS CORNER 

SA VE UP TO 63% ON 
Jim Wllatton 

JDR's VP Sala FACTORY REFURBSI 

MULTU/O WITH 
FLOPPY CON1ROLLER 
SUPPORTS 2 FLOPPIES, SERIAL, PARALLEL AND GAME 
PORTS, PLUS CLOCK/CALENDAR. FACTORY REFtlRB 
MCT·MIO IF NEW $79.95 

MONOGRAPHICS $anss 

PRINTER CARD ~ 

720 X348 DISPLAY, SERIAL PORT OPTIONAL 
MCT-MG FACTORY REFURB. IF NEW $79.95 
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EDITORIAL INDEX BY COMPANY 

Index ofcompanies covered in articles, columns, or news stories in this issue 


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


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

862 ACER AMERICA ...................... 185 DRAGON SYSTEMS ..................243 1196 MATROX ................................320 
851 ADVANCED DIGITAL................ 179 1109 DSP DEVELOPMENT ................. 66 MATSUSHITA ELECTRIC ............ 17 

ADVANCEDMICRODEVICES .. ... . 17 MAXEM ................•.............. ... 17 
ALDUS..... .... ..... .. .................... 17 EARTH COMPUTER 1118 MEGAKNOWLEDGE ................. 66 

877 ALLOY COMPUTER TECHNOLOGIES .......... ... ...... 141 1136 MEGASCAN TECHNOLOGY ........ 49 
PRODUCTS...........................309 ENCYCLOPAEDIA MEMOREX .............................. 17 

987 APPLECOMPUTER ........... 137,316 BRITANNICA .. .............. : ... .. .. 17 MERCURY COMPUTER 
983 ASHLAR............ . ......... .. .......... 81 SYSTEMS.............................243 

ASHTON-TATE ........................316 FORRESTER RESEARCH .... .. ...... 17 MERIDIEN DATA ...................... 17 
AST RESEARCH....... ... ... . .......... 17 FREMONT COMMUNICATIONS ... 17 1111 MICROMATH SCIENTIFIC 

1176 AT&T, DATA SYSTEMS GROUP ... 309 FUJITSU SOFTWARE ........................... 66 
852 AURA SYSTEMS ......................234 MICROELECTRONICS ... ...... .. . 243 MICROPROCESSOR FORUM ........ 17 

1122 AUTODESK .............. .. ............ . . 66 1177 FUTURE DOMAIN ......... ..........309 MICROSOFT ...................... 17, 316 
MIPS COMPUTER SYSTEMS .. .... . 17 

BIPOLAR INTEGRATED 868 GAMMALINK GRAPHICS MIT ................ .......................353 
TECHNOLOGY ........... .. .. ... .... 17 COMMUNICATIONS ..............309 MOLTECH ............................... 17 

BORLAND INTERNATIONAL .....316 985 GENERIC SOFTWARE......... ... .... 81 MOSAIC ....... ....................... ... 316 
1178 BROOKTROUT TECHNOLOGY....309 875 GENESYS DATA MOI'OROLA ... ...... ............. ..... . 243 

BUREAU OF ELECTRONIC TECHNOLOGIES ...... ...... .. .....309 1185 MTl .......................................320 
PUBLISHING ... .. .................... 17 1171 GRID SYSTEMS ..... .. ..... .. ...... .... 93 

11io BV ENGINEERING PROFESSIONAL 1075 NASTEC ....... . ....................... ..154 
SOFTWARE ........................... 66 1078 HEATH/ZENITH ...................... 129 NATIONAL INSTITUTE OF 

1079 STANDARDS AND 
1071 CADRE TECHNOLOGIES ........... 154 .882 HEWLETT-PACKARD .... 49, 205, 316 TECHNOLOGY .... . ...... ... ........ 17 
867 CANONU~S.A.........................309 1127 NEC ......................... .. ....... .... 243 

1119 CARNEGIE GROUP... . ................ 66 1141 
CARNEGIE MELLON HOPKINS TECHNOLOGY ........... 17 OPTICAL PUBLISHING .............. 17 

UNIVERSITY ....... .. ... ..... ......243 1146 HORIZON ENTERTAINMENT...... 49 1076 OPTIMA............... .. ....... .. ....... 154 
CBIS ...................................... 141 876 OPTISYS....•. .. .........................309 

993 CHARTER SOFTWARE.............. 107 988 IBM ........ .... ................ 17, 137,377 
1181 CHERRY ELECTRICAL 971 IMAGE BUSINESS SYSTEMS.......309 874 PANASONIC INDUSTRIAL.........309 

PRODUCTS...........................320 1194 IMAGING TECHNOLOGY ... 287, 320 PAPERBACK SOFTWARE ...........316 
1102 CIRCLE SYSTEMS ... ....... ..... ...... 66 1195 IMAGRAPH.............................320 1101 PERFECT COMPLEMENT ........... 66 

CLARIS................................... 17 1073 INDEX TECHNOLOGY.............. 154 PERGAMON COMPACT 
992 CLARY.................................... 107 999 INFORMIX ............................. 107 SOLUTION .................·... ........ 17 
865 COMPAQ COMPUTER .......... 93, 309 INMOS.......... ......... ........... 17, 349 1161 PERSOFT............................ .. .. . 49 

1170 870 INSET SYSTEMS ......................309 1135 PERSONAL COMPUTER 
COMPUTER SCIENCE PRESS ... .. 444 INTEL. ........................ 17, 333, 377 PRODUCTS......................... ... 49 

1072 COMPUTER SYSTEMS 1138 INTERFACE DATA ..... ........... ... .. 49 886 PLANET SOFTWARE ................211 
ADVISERS ........................... 154 1157 INTERNATIONAL COMPUTER 1158 POWERCORE ........................... 49 

CONCURRENT TECHNOLOGY GROUP ................................. 49 1137 PRACTICAL SOLUTIONS ............ 49 
SYSTEMS ...... .... ........ ... ........349 1183 INTERNATIONAL VOICE 995 PRESENTATION 

1164 CONSUMERS SOFTWARE.. ..... .... 49 PRODUCTS...........................320 ELECTRONICS .....................107 
1140 CUMULUS ............................... 49 IXI .... .. ...... ....... .... ................. 123 991 PSRC SOFTWARE..................... 107 

994 DAU DESIGN ......................... .107 JAEGER+ WALDMAN QANTEL ................................387 
989 DATA SHIELD SOLID-STATE PUBLIC\TIONS ....... .... .... ... .... 17 861 QMS ......................................229 

CONTROLS .............. ............ 107 JAVELIN SOFTWARE ................316 QUANTA PRESS ..•..................... 17 
859 DATA TRANSLATION... 189, 243, 320 

1193· KNOWLEDGE SET ...... .............. 17 
990 QUARTERDECK OFFICE 

SYSTEMS ......... :................... 107 
1156 DATABASE & DATACOM 1074 KNOWLEDGEWARE ................. 154 

SOLUTIONS........................... 49 813 KOFAX IMAGE PRODUCTS.........309 858 RADIUS ................................. 189 
1192 DATACUBE .............................320 1184 KURZWEIL APPLIED 1148 RAPID SYSTEMS ...................... 49 
1128 DAUPHIN TECHNOLOGY ........... 49 
1139 DESIGN TECHNOLOGY.............. 49 

INTELLIGENCE ..... ........ 243, 320 857 ,RASTEROPS...... :..................... 189 
854 RENAISSANCE GRX .............. ... 234 

866 DIALOGIC ....................... 309, 320 1123 'LANDCADD.. .......... ... .. ............ 66 879 RHETOREX ....................•.......309 
1182 869 LASERGO ...... . .. ..... ..... .... ... ."....309 ROLANDCORP ........................243 

DIGITAL EQUIPMENT .... ........... 17 1117 LATTICE ................................. 66 
1116 DIGITALK.......... ...... ................ 66 984 LOGITECH .............. .. .. ...... ...... 81 
1103 DILG PUBLISHING .................... 66 LOTUS DEVELOPMENT ............316 
872 DOCUMENT TECHNOLOGIES ....309 . 
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COMING UP IN BYTE 
PRODUCTS IN PERSPECTIVE: 

INQUIRY# COMPANY PAGE 

986 SAMPO OF AMERICA ................ 81 

SAMSUNG .............. . , .. . . .. ........ 141 


883 SCITOR ....... ........ . . . . ...... .. ... . ...223 

1186 SCOTT INSTRUMENTS .. .. . ... ...... 320 


SILICON BEACH SOFTWARE .... ..287 

SOLBOURNE .... ... ... .......... . .. ..... 17 


880 SONY OF AMERICA .......... 123, 309 

1187 SPECTRUM SIGNAL 


PROCESSING ........... ........... . . 320 

878 SPEECH fLUS ..... ................... ..309 


1121 STRATA ........... . ..... ...... ........ . .. 66 

996 STRATEGIC SIMULATIONS ... . . ... 107 


SUN MICROSYSTEMS ........ . . 17, 123 

856 SUPERMAC TECHNOLOGY ...... . 189 


SYBASE .. . . .. . .. .. ... . . .. ..... ... . .. .. .. . 17 

lff77 SYSCORP INTERNATIONAL . ..... . 154 


998 TAESUNG INDUSTRIES ... . . . .. . .. .. 107 

1143 TALL TREE SYSTEMS . ..... . .. ....... 49 

1147 TANDY ....... . . . .. . ... . . ... ........ 49, 316 

997 TECMAR...... ...... . ... ............ . .. . 107 


1149 TEKTRONIX .. .... ... . . . . ...... . . ...... . 49 

TELEVIDEO SYSTEMS .... ......... .141 


1188 TEXAS INSTRUMENTS ... . .. 243, 320 

1189 THE VOICE CONNECTION .. ..• ....320 


THINKING MACHINES .. ...... . . . ..349 . 

1106 TIMESTAR SYSTEMS ... .. .......... . . 66 

884 TIMEWORKS ... ......... .. .. .... .. . ...217 


1155 TOSHIBA AMERICA INFORMATION 

1172 SYSTEMS ... .. ... ................. 49, 93 

1154 TOUCHBASE SYSTEMS .... . ....... . . 49 

860 TRUEVISION .. .... . . . . ........ .. 189, 320 


1197 


U-TRON .. .... . . .... . ....... . .... .. .. . .. . 141 

1179 UNIFY .... ..... .... .. ....... .. . .. .... ....309 


UNIPRESS SOFTWARE ... ... : . . .... 123 

855 UNITED INNOVATIONS .............234 


Short Takes for January include Fremont Communications' Fax Board, 
Fox Software's FoxPro, Hewlett-Packard's intelligent graphics controller, 
Artisoft's LANtastic, and a "portable mainframe" from Opus systems. 

New product coverage continues with our What's New section. As you can 
see from this issue, What's New has been revamped to provide expanded 
communications coverage in a special, continuing section-Connectivity. 
Regional What's New coverage will also be undergoing some changes in the 
months ahead, with more input from local users groups in each of our major 
geographic areas. Watch for the news reflecting activities near you. 

People who spend a lot of time working with their computers necessarily 
depend on them to work at peak performance all the time. One of the major 
frustrations of all computer users, then, is a malfunction in the disk drive. 
What's causing the problem? How do I fix it? Indeed, can it be fixed at all? 
Our Product Focus on disk utilities brings a ray ofhope to the afflicted by 
examining an array of the most widely used self-help products on the market. 

Reviews: After BYTE's landmark first coverage of the NeXT computer, we 
promised a full-scale review when we'd had time to really take the machine 
apart and delve into its capabilities. The time has come to deliver on that 
promise, and a system review will deliver the full story of this unique 
machine. 

We'll also be looking at a selection oflow-end introductions in 
computing's fastest-growing segment, the laptop market. Hardware reviews 
will include a piece on high-capacity hard disk drives for the Macintosh, 
low-cost PostScript printers, and Macintosh Ethernet adapters. Language 
reviews include PC Macsyma and GoldWorks Il from Gold Hill Computers; 
in the applications section, we'll look at PageGarden. The short reviews in 
our Reviewer's Notebook lineup for January include the Fortron 386/33, 
Dr. Pascal, and TimeScribe. 

IN DEPTH: 

The In Depth section focuses on the state of chips, with pieces covering the 
current level of development in integrated circuitry. Our authors and editors 
will let you in on what the latest developments are, what they will mean to 
you in the coming months and years, and even how to go about creating your 
own IC designs in case there's nothing on the market that will do what you 
have in mind. 

FEATURES: 

VISICORP ..... . .. . .. . .... .... ...... . ... . 316 

1198 VISUAL INFORMATION 


TECHNOLOGIES ..... . . .. .. ........320 

1190 VOICE CONTROL SYSTEMS .. .. . .. 320 

1180 VOICE PROCESSING ... .. .. ... 243, 309 

1191 VOTAN.......... . ... . ................ . ...320 


981 WALLABY SYSTEMS .. ... .. ..... .... . 81 

1129 WANG LABORATORIES ... .. .. ... . . . 49 

881 WATCOM.... ........... . . . ... ..... . .. . .. 199 

9112 WORDPERFECT . ..... ..... . .. .. .. .. ... 81 


1112 WORLD PRECISION 

INSTRUMENTS .... .. . . . . .. .... . ... . . 66 


WYSE TECHNOLOGY ... .. ... .. ..... 141 


1153 XIRCOM.... . .. ... . . . .... . .. .... ... .. .. .. . 49 


1173 ZENITH DATA SYSTEMS .. ..... 17, 93 

1124 ZSOFT .... .. . ... . ......... . ... . ... . .. .. ... 66 


January is the time for the big BYTE awards feature. It's the issue in which 
we have a chance to look back at the hardware and software ofthe previous 
year and deliver our hindsight verdicts on those products we think are the 
most significant. And 1989 was a good year for that. Given that there are 
always strong opinions on what introductions had the most merit, we're 
having a fine time putting this one together, and we think that will be 
reflected in our choices. 

On top of that, we're working on features detailing the state of Macintosh 
AI and expert-systems software, a look at a new C programming language 
for parallel processors, and a survey of the BBS nation-what is it that 
we're doing on-line, all the time, everywhere? 

Our columnists continue in fine form, with tips, observations, and opinions 
in our Expert Advice section, while the Hands On columns provide more 
lengthy coverage of specific areas of interest. 

And here in the back of the book, Print Queue and Stop Bit give us back­
to-front readers the chance to show everybody else that the way we look at a 
magazine has been right all the time. 
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4118 SIREX . . . • . . . . . . . . . . . . . . . . . 18-40 

• SOFTLINE CORP . .. ....•.... 18-25 
450 SOFTTEK COMP . . . . . . . . . • . . 18-54 
4119 SOWTION SYSTEMS ... . ... . 18-27 
487 SUPERTRON ELECTRIC CO . •• 18-68 
481 TRI GEM . ... . .. • •...•.... . . 18-61 
482 TRIANGLE DIGITAL SERVICES . 18-54 
483 TWINHEAD INT'L CORP . . . . . . 18-38 
484 T.P. ENTERPRISE LTD ........ 18-82 

• USA SOFTWARE . .. ......... IB-23 
4811 WAREHOUSE DATAPRODUCTS 18-33 
488 WORLDWIDE COPIER PARTS • 18-58 

Inquiry No. Page No. 

INT'L DIRECT RESPONSE POSTCARDS 

BYTEWEEK .... .. ....... . .. .. .. IS 
KNOWLEDGE DYNAMICS ...... . . IS 
METRABYTE . ..... . ...... . ..... IS 
NATIONAL INSTRUMENTS ....... IS 
PRENTICE HALUBAADY BOOKS .... IS 
PRENTICE HALL/BRADY BOOKS .... IS 
REASONABLE SOLUTIONS ...... IS 

• 	 SOFTWARE EXCITEMENT ........ IS 

TSA CORPORATION ... . ........ IS 


REGIONAL SECTIONS 

Mid- 80MW1-8 

477 HALSKAR SYSTEMS ... .. .... MW-8 
478 HALSKAR SYSTEMS ..... . .. . MW-8 
478 MICRO IMAGE INTERNATIONALMW·7 
450 MICRO IMAGE INTERNATIONAL MW·7 
481 MYCOM COMPUTERS.INC .... MW·2 
482 MYCOM COMPUTERS.INC .... MW·2 
483 PAO-KU INTERNATIONAL CO . • MW·1 
484 PAO-KU INTERNATIONAL CO .. MW·1 
485 TECHNO COMPANY ......... MW·S 
488 TECHNO COMPANY ......... MW·5 
487 UNITEK MICROSYSTEMS CORP . . MW-8 
488 UNITEK MICROSYSTEMS CORP . . MW-8 

• UNIXWORLD ............... MW-3 


Northeaat 50NE1-40 

628 ADTECH . . . . . . . . . . . . . . . . . . . NE-7 
628 ADTECH . . . . . . . . . . . . . . . . . . . NE-7 
1130 A·TRONIC COMPUTER . . . . . . NE-38 

• BIX ... .. . .. ............... NE·20 

• BYTE PUBLICATIONS ..... NE-38,37 
• BYTEWEEK/NEWSLETTER. . . . NE-8 

633 CAMERA DISCOUNT CTR . . . . NE·28 
534 CAMERA DISCOUNT CTR . . . . NE·28 

Inquiry No; Page No. 

538 COMPUTER EXPERT. . . . . . . . NE-14 
537 COMPUTER WHOLESALE CLUB . NE·19 
538 COMPUTER WHOLESALE CLUB . NE·19 
538 DIRECT OF NEW ENGLAND . . . NE-2 
540 DRAGONSLAYER SYSTEMS . . NE·16 
541 ELECTRIFIED DISCOUNTERS . NE·1 
1142 EPS TECHNOLOGY ....... NE·12, 13 
1143 EPS TECHNOLOGY ....... NE·12, 13 
1144 FOUNTAIN TECHNOLOGIES. . NE-17 
545 HARMONY .. .. . : . . . . . . . . . . . NE·& 
548 HARMONY . . . . . . . . . . . . . . . . . NE·& 
547 HERTZ COMPUTER . . . . . . . . . NE-30 
548 INNOVATIVE DATA CONCEPTS NE-30 
1149 INTERFACE DATA,INC . . . . . . . NE·24 
6110 INTERFACE DATA,INC . . . . . . . NE·24 
553 LAPlOPS, ETC. . . . . . . . . . . . . NE-27 
554 MAGITRONIC TECHNOLOGY • NE-18 
5115 MANCHESTER EQUIPMENT. . NE-33 
558 MASCOT COMPUTER CORP . . NE·23 
557 MICCASOFT,INC • . . . . . . . . . . . NE-3 
558 MICCASOFT,INC . . . • . • . . . . . . NE-3 

• MICROCOMPUTER MKTG.CNCL . NE-34 
559 MINTA TECHNOLOGY . . . . . . . NE-32 
580 MPM . . . . . . . • . . . . . . . . . • • . • NE·25 
581 MPM . . . . . . . . . . . . . . . . • . . . . NE·25 
582 MULTIS CORPORATION ...... NE·10 
5113 MULTIS CORPORATION ... ... NE-10 
584 OCTAGON TECHNOLOGIES . . . NE-4 
585 OCTAGON TECHNOLOGIES . . . NE-4 
588 ON LINE COMPUTER . . . . . . . . NE-31 
1187 ON LINE COMPUTER . . . . . . . . NE-31 
1188 ON LINE PRODUCTS CORP. . . NE-35 
589 ON LINE PRODUCTS CORP. . . NE-35 
570 PC LINK CORP . . . . . . . . . . . . . NE-40 
571 f'C.PLUS TECHNOLOGIES . . . NE·21 
572 PC-PLUS TECHNOLOGIES . . . NE·21 
573 POINTECH DISTRIBUlORS . . NE·20 
574 POINTECH DISTRIBU10RS . . NE·20 
575 SOFTBRIDGE,INC ....... . ... NE·11 
385 TECHNO COMPANY . . . . . . . . NE-28 
388 TECHNO COMPANY . . . . • . . . NE-28 

• 	 UNIXWORLD . . . . . . . . . . . . . . . NE·8 

Inquiry No. Page No. 

387 US MICRO ...... . ..........NE·10 
388 ZEPHYR SERVICES. . . . . . . . . NE-24 

Pacific Co881 80PC1-18 

491 3-F ASSOCIATES . . . . . . . . . . . . PC:-1 
• BYTE PUBLICATIONS ..... PC-14,16 

484 CDS . . . . • . . . . . • . . . . . . . . . . . PC:-18 
495 CIRCO . . . . . . . . . . . . . . . . . . . . . PC-4 
498 CIRCO . . . . . . . • . . . . . . . . . . . . . PC-4 
487 COMPUTER DISC.WAREHOUSE . PC-13 
488 HEALD INSTITUTE OF TECH . . PC-9 

• MEDCOM INFORMATION SYSTEM PC-2 
488 METAWARE ..... . .. • .. . . . .. PC-11 
500 RESOURCE CONCEPTS,INC . . PC-3 
501 RESOURCE CONCEPTS.INC . . PC-3 
502 STARPATH SYSTEMS,INC. . . . . PC-5 
503 STARPATH SYSTEMS.INC. . . . • PC-5 
604 WAREHOUSE DATA . . . . . . . . . . PC-7 

South 50S01-18 

507 A-TRONIC COMPUTER ...... S0-13 
508 DAKOTA COMPUTER ........ S0-11 
509 EPSTECHNOLOGY . ... ... . . S0-8,7 
510 EPS TECHNOLOGY ......... S0-8,7 
511 MICCASOFT,INC ............ S0-1 
512 MICCASOFT,INC ............ S0-1 
513 MIGHTY MICRO .......... . . S0-18 
514 MIGHTY MICRO .. . ... . ..... S0-18 
515 OCTAGON TECHNOLOGIES . .. 80-2 
518 OCTAGON TECHNOLOGIES ..• 80-2 
517 PAO-KU INTERNATIONAL CO .• 80-3 
518 PAO-KU INTERNATIONAL CO .. S0-3 
1118 PHOENIX COMPUTER ... • •.. • S0-8 
520 POINTECH DISTRIBUlORS . .. S0-4 
621 POINTECH DISTRIBUlORS ... S0-4 
522 RESOURCE CONCEPTS.INC .. S0-5 
523 RESOURCE CONCEPTS.INC .. S0-5 

• Correspond directly with !Xmlpsny. 
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FAX: (404) 252-4056 

MIDWEST 

SOVTB PACIFIC 
SOUTHERN CA, AZ, NM, 
LAS VEGAS 
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McGraw-Hiii Publications 
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PAX: (714) SS7-2219 

BYTEBITS (2x3) 
Mark Stone (603) 924-4S830 
BYTE Publications 
One Phoenix M'dl Lane 
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One Phoenix Mill Lane 
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McGraw-Hiii Publications 
1221 Avemieoftlie Americas­
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McGraw-Hill Publications 
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,FAX: (312) 751-3767 

.SOllTBWEST, 
ROCKY MOONTAIN 
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Karl Heinrich (713) 462-0757 
McGraw·Hill Publications 
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Houston,.TX 77040 
FAX: (713) 462-6526 

Tom Harvey (213) 48o.524.1 
McOraw·Hlll Publicalions 
3333 Wilshire Boulevard'#407 
Los Angeles, CA 90010 
PAX: (213)480-5249 

NOKJ'H PACIFIC 
HI, WA, QR, ID, MT, 
NORTHERN CA, 
NV (excepl LAS VEGAS), 
W. CANADA, UT 
(415) 362-4600 
McGraw-Hill Publications 
425 Banery Street 
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PAX: (415) 954-9786 

Bill McAfee (408) 879-0371 
McGraw-Hill Publications 

Peterborough, NH 03458 

ReBlonal~lslaa . 
Lany Levine (603) 924-2637 
BYTE Publications 
One Phoenix MUI Lane 
Peterborough, NH 03458 

Barry Echavarria (603) 924-2574 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 

Jonathan Sawyer (603) 924-2665 
BYTE Publications 
One Phoenix Mill Lane 
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International Advertising Sales Staff: 
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BYTE Publications 
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BYTE Publications 
One Phoenix Mill.Lane 
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Ros Weyman 
McGraw-Hiii Publishing Co. 
34DowrSt. 
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Alessandro Coari 
McOraw·Hill Publishing Co. 
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(2) 89010103 
PAX: (2) 879 400 

Mrs. Maria Sarmiento 
Pedro Teixeira 8, Off. 320 
Iberia Mart I 

Masaki Mori 
Mc<Jraw-Hill Publishing Co. 
Overseas Corp. 
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3-2-S Kaswnigaseki, 
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35819811 
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SeavexLtd. 
503 Wilson House 
19-27 Wyndham Si. 
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Seavex Ltd. 
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To get further information on the products advertised in BYTE, fill out 
the reader service card by circling the numbers on the card that cor­
respond to the inquiry number listed with the advertiser. This index is 
provided as an additional service by the publisher, who assumes no 
liability for errors or omissions. 

READER 
SERVICE * Correspond directly with company. 

Index to Advertisers by Product Category 

Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 

806 MASS STORAGE 151 HEWLffi-PACKARD PERIPH . . . 14, 15 480 MICRO IMAGE INTERNATIONALMW-7 

HARDWARE 18 AKSYSTEMS . . ....... 421 
152 HEWLETT-PACKARDPERIPH . 274,275 
156 HOUSTON INSTRUMENTS . .. 335 

204 MICROCHIP TECHNOLOGY .. 425 
214 MICROTRONICS TRADE SERV 292 

34 BASF ..................... 222 IBM-LASER PRINTER ..... 39-41 217 MICROWAY . .. .. ........... 289 
87 CONTECH COMPUTER CORP 416 445 PACIFIC DATA PRODUCT ..... IS-2 559 MINTA TECHNOLOGY ..... NE-32 

800 ADD INS 109 DIGl-DATA CORPORATION ... 423 446 PACIFIC DATA PRODUCT .. . . . IS-2 562 MULTIS CORPORATION ... NE-10 

19 ALPHA PRODUCTS . . . . . .. 413 
25 ARA TECH .. .. . .. .. . . 206 
26 ATI TECHNOLOGIES ......... 99 
58 B&C MICRO . . . 425 
59 B&C MICRO . . . . 425 
60 CAPITAL EQUIPMENT .. 280 
61 CAPITAL EQUIPMENT ....... 281 

495 CIRCO . . .. PC-4 
496 CIRCO . . . . . . . ... PC·4 

88 CONTROL VISION .......... 416 
415 C&DTECHNOLOGY,INC .... IS·42 
97 DATA TRANSLATION ......... 79 

114 DYNAMIC ELECTRONICS .... 421 
124 EXCELLENCE MULTILAYER ... 80 
134 FTGDATASYSTEMS ... . .... 412 
421 GAMMA . . . . ... IS·28 
153 HIGH RES TECHNOLOGIES . . 288 
155 HOME SMART COMPUTING .. 414 
431 INES GMBH ... ... IS·24 
164 IOTECH .. .. ....... 414 
165 IOTECH . . 304 
436 JC INFO SYSTEMS ......... IS-14 
182 LINK COMPUTER GRAPHICS . 412 
183 LINK COMPUTER GRAPHICS . 412 
196 MAXCIMA ...... .. . ... ..... 407 
441 MICRO TECHNOLOGY .. .... IS-69 
562 MULTISCORPORATION ... NE-10 
563 MULTIS CORPORATION .. . NE-10 
231 NOHAU ................... 414 
250 PERISCOPE . . . . ..... 317 
251 PERISCOPE . . . . . . . . 317 
257 PSI .......... .. . ...... 418 
272 QUA TECH.INC . . .. 423 
273 QUA TECH.INC . . . 423 
312 TELETEK ......... . ........ 72 
313 TELETEK . .... . . . .. . . . ..... 72 
331 TRUEVISION. . .. . . ..... 219 

VIDEO SEVEN .... 143 

801 DRIVES 

199 MEGA DRIVE ...... .. ....... 87 
568 ON LINE PRODUCTS CORP. NE-35 
569 ON LINE PRODUCTS CORP. NE-35 

802 FACSIMILE 

75 COMPUCOM ............... 406 
433 INTERQUADRAM . . . IS-5 

803 HARDWARE PROGRAMMERS 

51 BP MICROSYSTEMS ........ 421 
55 BYTEK COMPUTER CORP . .. 414 

199 MEGA DRIVE ........ 87 
205 MICRO SOLUTIONS COMP.PROD ' .. 44 
442 MITSUBISHI CHEMICAL . . .. IS-18 
218 MITSUBISHI PLASTICS . .. .. . 339 
240 OVERLAND DATA, INC ....... 407 
253 PINNACLE MICRO .. . ... . ... 251 
254 PINNACLE MICRO .......... 251 
274 QUALSTARCORP .......... 412 
381 STORAGE DIMENSIONS . 391 
382 STORAGE DIMENSIONS ... . . 391 
332 TULIN CORP . . .. .......... 80 
333 TULIN CORP ................ 80 
487 UNITEK MICROSYSTEMS CORP . MW-8 
488 UNITEKMICROSYSTEMS CORP . MW-8 

807 MISCELLANEOUS 

422 AMAZON BINARY CLOCK ... IS·22 
423 AMAZON BINARY CLOCK .. . IS-24 
424 AMAZON BINARY CLOCK ... IS·26 

• DATAPRO ................. 161 
121 ENGINEERS COLLABORATIVE 428 
130 FOCUS RESEARCH,INC ..... 421 
137 GENERAL PARAMETRICS CORP . 85 
161 INTEGRAND . . . . . . . . . .. 253 
549 INTERFACE DATA, INC ..... NE-24 
550 INTERFACE DATA, INC ..... NE-24 
437 KADOR .. . .. . ..... . ...... IS-54 
201 MERRITT COMPUTERS ..... . 232 
248 PC POWER & COOLING . . .. . . 209 
249 PC POWER & COOLING . . .... 209 

SCANDEC TRIBUTOR ...... IS-70 
346 VICTORY ENTERPRISES . . ... 165 

808 MODEMS/MULTIPLEXORS 

27 ATI TECHNOLOGIES .. 315 
35 BAYTECH ................. 188 
36 BAYTECH ................. 188 
75 COMPUCOM ............... 406 
80 COMPUTER PERIPHERALS .. 101 
81 COMPUTER PERIPHERALS . . 101 

441 MICRO TECHNOLOGY ...... IS·69 
238 OKIDATA . . . . . . . . . . . . . . .. 357 
325 TOUCH BASE SYSTEMS, INC ... 36 

809 MONITORS 

434 INTERQUADRAM .. IS·7 
215 MICROVITEC ... 73 
216 MICROVITEC ....... .. . ..... 73 
221 NANAO . . . . . .. 178 
222 NANAO . . ....... . •.. . ... 178 
223 NANAO . . . . ..... 332 
224 NANAO . . . . . . . . . 332 

447 PACIFIC DATA PRODUCT .... IS-29 
448 PACIFIC DATA PRODUCT .... IS-29 
468 PACIFIC DATA PRODUCT .... IS-55 
469 PACIFIC DATA PRODUCT .... IS-55 
242 PANASONIC (PRINTERS) .. 90,91 
311 TEKTRONICS . . . .... . . 210 
378 ZERICON . . . . .... 370 

812 PRINTERS RIBBONS 

486 WORLD WIDE COPIER PARTS . IS·58 

613 SCANNERS/IMAGE PROCESSORS 

129 FLAGSTAFF ENGINEERING .. 106 
190 LOGITECH . . . . . . . . 120,121 
191 LOGITECH .... 120,121 

814 SOFTWARE SECURITY 

418 FASTELECTRONICGMBH .. IS·41 
264 PROTECH MARKETING,INC ... 75 
265 PROTECH MARKETING.INC ... 75 
278 RAINBOW TECHNOLOGY . . . . 92 
279 RAINBOW TECHNOLOGY . 92 
283 ROSE ELECTRONICS ....... 145 
295 SOFTWARE SECURITY . 216 

815 SYSTEMS 

401 ABC COMP COMPUTER LTD. IS·63 
528 ADTECH . . . . . .. NE·7 
529 ADTECH ......... . . . . : .. . NE·7 
14 ADVANCED LOGIC RESEARCH 2,3 
15 ADVANCED LOGIC RESEARCH 2,3 

404 AGC ELECTRONICS . .. ..... IS·49 
• AMPRO .. . .......... 109 

406 AQUARIUS SYSTEMS, INC .. . IS-59 
507 A·TRONIC COMPUTER .... S0-13 
530 A·TRONIC COMPUTER . . .. NE-39 
408 BEHAVIOR TECH COMP CORP . IS-37 

43 BITWISE . . . . . . . . . . . . 411 
44 BITWISE .. .. .. .. .. 411 
45 BLACKSHIP COMPUTER SYS . 226 

494 CDS ................. . .. PC-16 
' 63 CLUB AMERICAN TECHNOLOGIES . 231 

• COMPAQ COMPUTERS .. 136A-H 
379 COMPUTER SYSTEMS RESEARCH . 385 

91 CSS LABS . . .. 16 
92 CSS LABS . . .... 16 

415 C&DTECHNOLOGY,INC . ... IS-42 
508 DAKOTA COMPUTER ...... S0-11 
371 DATAGENERAL . ....... 290,291 

. 100 DAUPHIN TECHNOLOGY. . . 373 
101 DAUPHIN TECHNOLOGY . . .. 373 

563 MULTIS CORPORATION ... NE-10 
481 MYCOM COMPUTERS.INC . MW-2 
482 MYCOM COMPUTERS,INC . MW-2 
230 NEXT COMPUTER . . .... 28,29 
232 NORTHGATE COMPUTER .. .. 305 
233 NORTHGATE COMPUTER 306,307 
234 NORTHGATECOMPUTER 318,319 
515 OCTAGON TECHNOLOGIES . S0-2 
516 OCTAGON TECHNOLOGIES . S0-2 
564 OCTAGON TECHNOLOGIES . NE-4 
565 OCTAGON TECHNOLOGIES . NE·4 
432 OLIVETTI ..............,. . IS-21 
566 ON LINE COMPUTER ...... NE-31 
567 ON LI NE COMPUTER ...... NE·31 
444 OSICOM TECHNOLOGIES .. IS-47 
241 PANASONIC (MONITORS) .... 271 
483 PAO-KU INTERNATIONAL COMW·1 . 
484 PAO-KU INTERNATIONALCOMW-1 
517 PAO-KU INTERNATIONAL CO S0·3 
518 PAO-KU INTERNATIONAL CO S0-3 
570 PC LINK CORP ........... NE·40 
571 PC-PLUS TECHNOLOGIES . NE-21 
572 PC-PLUS TECHNOLOGIES . NE-21 
258 POLYWELL... .. ..... . 95 
259 POLYWELL. . . 95 
277 RADIO SHACK . ............ CIV 
280 RAYTON COMM . INC ...... 428 
284 SAELIG COMPANY .......... 428 
290 SCHWAB COMPUTER . . . . 414 
470 SIEMENS AG . . . . . . . .. IS·67 
458 SIREX ................... IS-40 
467 SUPERTRON ELECTRIC CO . IS·68 
308 TATUNG .......... . ....... 195 
310 TECHNOLOGY POWER ENT , . 428 
322 TOSHIBA ................ 76,77 
323 TOSHIBA ................ 76,77 
461 TRI GEM .... . ............ IS-61 
462 TRIANGLE DIGITAL SERVICES . IS-54 
334 TUSSEY COMPUTER PROD 236,237 
335 TUSSEY COMPUTER PROD 238,239 
463 TWINHEAD INT'LCORP .... IS-38 
464 T.P. ENTERPRISE LTD ...... IS·62 
341 UNIXHOUSE,INC . . . . . 127 
342 UNIXHOUSE,INC . . . . . . .. 127 
350 WEDGE TECHNOLOGY ...... 144 
351 WEDGE TECHNOLOGY ..... 144 
400 WINTEK . .... .. ............. 9 
353 WINTEK CORPORATION ..... 412 
356 Y.E.S. MULTINATIONAL ...... 406 
357 Y.E.S. MULTINATIONAL ...... 406 
359 ZEOS INTERNATIONAL .. 146,147 
360 ZEOS INTERNATIONAL .. 148,149 
361 ZEOS INTERNATIONAL .. 150,151 
362 ZEOS INTERNATIONAL .. 152,153 

57 B&C MICRO . . . . ........ 423 
58 B&C MICRO . ........... . .. 425 
59 B&C MICRO . . .. 425 
98 DATALIGHT ... . ... .. ....... 426 

180 KORE.INC . . . ... . .......... 423 
439 K.E.M. ELECTRONIC .... . .. IS-58 

452 PHILIPS MONITORS . .. IS-11 
309 TATUNG .. .. ......... 197 

810 NETWORK HARDWARE 

23 ANAHEIM AUTOMATION . .... 418 

104 DELL COMPUTER ....... . . Cll,1 
• DELL COMPUTER ....... 32A-B 

103 DELL COMPUTER ........ 32,33 
372 ELITE MICROSYSTEMS .. 298,299 
118 ELTECH RESEARCH ........ 249 
509 EPSTECHNOLOGY ...... S0-6,7 

816 TERMINALS 

414 COMPUTERWISE,INC ...... IS·52 

817 UPS 

186 LOGICAL DEVICES . . ... . . 425 
187 LOGICAL DEVICES . . .... 425 
354 XELTEK... .. .. 414 

31 AT&T NETWORK SYSTEMS . 23-25 
86 CONNEXPERTS . . ......... . 69 
95 CUBIXCORPORATION ...... 142 
96 CUBIXCORPORATION ...... 142 

510 EPSTECHNOLOGY .. S0-6,7 
542 EPSTECHNOLOGY .... NE-12,13 
543 EPSTECHNOLOGY .... NE-12,13 
122 EVEREX SYSTEMS .... . . 48,48A 

40 BEST POWER TECHNOLOGY . 414 
119 EMERSON ... 276 
120 EMERSON .......... 276 

804 INSTRUMENTATION 107 DIGIBOARD .... 122 123 EVEREX SYSTEMS ... . . . 48,48A 

116 ELEXOR,INC .. . . . ... 412 
416 D-LINK SYSTEMS, INC ...... IS·53 
115 ESS ......... . ..... 418 

544 FOUNTAIN TECHNOLOGIES NE-17 
376 FUTURA .. 182 SOFTWARE 

281 REAL TIME DEVICES . . . . . .. 425 206 MICROCOM,INC ......... . .. 267 377 FUTURA .. . ........ .. . 182 
296 SOLLIS SYSTEMS, INC ........ 74 370 NETWORK TECHNOLOGIES .. 412 420 GALAXYMICROCRAFT SYSTEMS . IS-56 

805 KEYBOARDS/MICE 
287 SAMSUNG ......... 64,65 
288 SAMSUNG . . . . . . . . . . . . 64,65 

135 GATEWAY2000 ......... 48E-H 
477 HALSKAR SYSTEMS .. MW-6 

818 APPLE/MAC ­ LANGUAGES 

319 THE SOFTWARE LINK . . . 215 478 HALSKAR SYSTEMS ...... MW-6 160 IMAGINE THAT . .. ... 358 
419 FOCUS ELECTRONICCO,LTDIS-57 320 THE SOFTWARE LINK . . ... 215 367 HIMS TECHNOLOGIES . . ..... 47 
427 GTCO . . . .. IS-35 
428 GTCO . .. . . . .. . . . . ... IS-35 
175 KEA SYSTEMS LTD ......... 426 

380 TIGERTRONICS . 
328 TRANS·M·CORP . 
329 TRANS-M-CORP .. 

. ..... 406 
. . 124 
. . 124 

154 HITECH EQUIPMENT CORP .. 421 
429 HWA HSIN ELECT CO .. IS-44 
173 KAYPRO ..... 362 

819 IBM/MSDOS APPLICATIONS 
Business/Office 

188 LOGITECH . . .......... 52,53 352 WIESEMANN & THEIS ....... 232 174 KAYPRO . . . ... 362 407 ASTA DEVELOPMENT CORP IS-64 
189 LOGITECH . .. 52,53 355 XIRCOM . . . . . . . . . . . ... 375 438 KAYPRO . . ....... IS-31 106 BRANDYWARE ............. 428 

• MICROSOFT . . .... 273 176 KILA SYSTEMS ............. 428 105 DESCRIBE,INC ......... 138,139 
210 MICROSPEED 
211 MICROSPEED 

. ..... . 118 
...... .. . . 118 

811 PRINTERS/PLOTTERS 556 MASCOT COMPUTER CORP NE-23 
200 MEGATEL .......... . . . . . .. 208 

131 FOX SOFTWARE .. ........ 20,21 
132 FOX SOFTWARE ... . ...... 20,21 

375 SCIENCE ACCESSORIES .... 367 402 ACER,INC . .... . . IS·12,13 479 MICRO IMAGE INTERNATIONALMW-7 162 INTELLIGENCEWARE,INC .... 27 
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512 MICCASOFT,INC .. ... •.... S0-1 

557 MICCASOFT,INC •....• . . .. NE-3 

558 MICCASOFT,INC . . . . . . .. .. NE-3 

225 NANTUCKET.. . . . .. .. • . ... . 257 


• ORACLE . .. ......... . ...... 83 

280 POPKIN SOFTWARE . . . .. . .. 187 

278 QUARTERDECK . . . . . . . . 104, 105 


• 	 AAIMA . ... . . .. . . . ... .... . .. 55 

• RAIMA . .. .... . . .. .. . ...... 114 


299 SPJ DISTRIBUTING CO . . . . ... 78 


820 IBM/MSDOS APPLICATIONS 
SclentHlc:/Technlcal 

41 BINARY ENGINEERING ... . . . . 38 

52 BROOKS/COLE PUBLISHING . 218 

93 CUBE SYSTEMS.INC .. . . . . .. 100 

94 CUBE SYSTEMS.INC . . ... . .. 100 


113 DSPDEVELOPMENTCOAP .. 303 

• ECOSOFT . .. . .. ....... . ... . 72 


194 MATHSOFT,INC ............. 51 

• MICROSOFT .. .. . . ..... ... . 6,7 


227 NATIONAL INSTRUMENTS ... CHI 

243 PATTON & PATTON .. . ....... 108 

281 PRECISION PLUS SOFTWARE 374 

288 SAGE/POLYTAON SOFTWARE 281 

298 SPECTRUM SOFTWARE . .. .. 285 

300 SPSS ... .... . ..... . . ... . . . 227 

302 STATSOFT .... .. .. .. ... . .. 111 


821 IBM/MSDOS APPLICATIONS 
Ml-llaneous 

141 GENKI SOFTWARE CORP ... .. 88 

157 HYPERKINETIX ... .. ... .. . . 278 

158 HYPERKINETIX .. .. ... ... .. 278 


• MICROSOFT .... . ...... ... .. 97 

388 ZEPHYR SERVICES ....... NE-24 


822 IBM/MSDOS - CAD 

21 AMERICAN SMALL BUS. COMP135 

22 AMS ..•. . .... .......... . .. 423 


383 FORESIGHT RESOURCES CORP 378 

384 FORESIGHT RESOURCES CORP 378 

139 GENERIC SOFTWARE . ..... . 221 

140 GENERIC SOFTWARE . . ..... 221 

208 MICROSIM .. . .. . . . .. .. . . .. 359 

209 MICROSIM ... ......... .. .. 359 

453 PHOTRAX ... .. . .. . . . . .. . . IS-50 

385 TECHNO COMPANY . . . .. . NE-29 

386 TECHNO COMPANY ... .. . NE-29 

485 TECHNO COMPANY .. . ... MW-5 

486 TECHNO COMPANY .. .. .. MW-5 

400 WINTEK .. ....... . . ..... .. .. 9 

353 WINTEKCOAPORATION ..... 412 


823 IBM/MSDOS COMMUNICATIONS 

71 COMMUNICATIONS RESEARCH . 200 

72 COMMUNICATIONS RESEARCH . 200 


111 DIVERSIFIED COMPUTER SYS 412 

307 TALKING TECHNOLOGY ... . . 423 


824 IBM/MSDOS - GRAPHICS 

102 DAYTAON ELECTRONICS .... 425 

113 DSPDEVELOPMENTCORP . . 303 

192 MAP INFO ... .. . . ... . . . . . . . . 34 

202 METRO SOFTWARE.INC ... . . 202 

203 METRO SOFTWARE,INC . .. .. 202 

244 PAUL MACE SOFTWARE,INC . 280 

245 PAUL MACE SOFTWARE,INC . 280 


825 IBM/MSDOS - LAN 

405 ALLOY COMPUTER PRODUCTS IS-17 

540 DRAGONSLAYER SYSTEMS NE-15 

112 DSCCOMMUNICATIONS . .... 128 

417 ELONEX . ........ .. .. . ...15-45 


• IBM-05/2 .. .. . .. . ... .. . .. 70,71 

183 INTERNATIONAL COMPUTER GR 365 

228 NETWISE ... . . ........ .... 140 

229 NETWISE .. .. .. .. ......... 140 

454 PAOCOMP,USAINC .... ... IS-50 

455 PROCOMP,USAINC . . . . ... IS-50 

480 SOFTTEK COMP .. . .. .. . .. IS-54 

339 ULTIMATE TECHNOLOGY . . .. 418 


826 IBM/MSDOS - LANGUAGES 

10 2500ADSOFTWARE ........ 212 


Inquiry No. Page No. 

READER 
SERVICE 

Inquiry No. Page No. 

511 MICCASOFT,INC .. . . . ... . . S0-1 
 32 AVOCET SYSTEMS .. .. . .... 329 

49 BOAL.AND .. .. . . .... . . .. .. . . 13 

50 BOAL.AND . . ... . ........... . 13 

70 CNS . ......... .. . ... ... . . . 198 

83 COMPUTER SYSTEMSADVISORS183 

84 COMPUTER SYSTEMSADVISORS183 


108 DIGITALK .........•.. . .. 10,11 

• JENSEN & PARTNERS . . .. . .. 113 


181 LAHEY COMPUTER SYSTEMS 103 

184 LOGICAL DEVICES . ....... .. 425 

185 LOGICAL DEVICES .. ..... . .. 425 

499 METAWAAE . . .. . . . . .... . PC-11 


• 	 MICROSOFT .... . ......... .. 19 

• 	 MICROSOFT . ......... . •.. . . 43 

• MICROSOFT . . ... . . .. . ... .. 225 


303 STONY BROOK SOFTWARE .. 204 

304 STONY BROOK SOFTWARE . . 204 

314 TERRA DATENTECHNIK .... .. 88 

315 THE SMALL COMPUTER CO . . 242 

318 THE SMALL COMPUTER CO . . 242 

321 THE WHITEWATER GROUP . . 189 

328 TRANS ERA .. ...... .. . .. . . 184 . . 

327 TRANS ERA . . . . .... .. .. ... 184 

349 WATCOM .... . . ....... . . . .. 316 

386 ZOATECH . . . ....... . .... .. 201 


827 IBM/MSDOS - UTILITIES 

28 ATLANTIC AUlOMATION .. . .. 214 

48 BLAISE COMPUTEA,INC . . . . . 48C 
47 BOLT SYSTEMS .. .. .. . . ... . 136 

48 BOLT SYSTEMS ..... . . .. ... 136 


410 C SOURCE,INC . ... .. .... . .. 19-8 

29 CADRE ...... . ... . .... .... . 31 


411 CLARION SOFTWARE .. ..... IS-9 

412 CL.ARION SOFTWARE .. .... . ls-t 
70 CNS .. .... .... ............ 198 


413 COBALT BLUE ·. . .... ... .. .IS-56 

83 COMPUTER SYSTEMSADVISORS183 
84 COMPUTER SYSTEMSADVISORS183 


102 DAYTRON ELECTRONICS . ... 425 

128 FAIACOM .. .. . ... ... .. . ... 115 

142 GESYSSOF1WARECONSULTING428 

425 GLOCKENSPIEL LTD ..... . . IS-39 

144 GOLDEN BOW .. .. .. . .... . . 295 

145 GOLDEN BOW ..... . .... .. . 295 

430 IX I LTD ... .... . .... ... ... IS-56 

548 INNOVATIVE DATA CONCEPTS NE-30 


. . 170 JYACC,INC .. . . . ..... 192,193 

171 JYACC,INC .... ... . ... . 192,193 

178 KNOWLEDGE DYNAMICS .. . . 426 

440 MASHOV ....... . ... . . ... .19-85 

195 MATRIX . . .. .... .... . . . . ... 159 


. 197 MAXEM CORP .. ........ ... 228 

212 MICROSYSTEMS SOFTWARE. 103 

213 MICROSYSTEMS SOFTWARE. 103 

219 MIX SOFTWARE ... . ..... ... 163 

220 MKS . .. . . . . . ... . . . . . .. . ... 125 

235 NU-MEGA .... .. .. .. .... ... 131 

281 PRECISION PLUS SOFTWARE 374 

278 QUARTERDECK . ... .. . . 104, 105 

293 SKISOFTPUBLISHINGCOAP . 416 

575 SOFTBAIDGE,INC ... .. . . . NE-11 

459 SOLUTION SYSTEMS . . . .. . IS-27 

305 SUPERSOFT . . ..... .... . . ... 86 

315 THESMALLCOMPUTERCO . . 242 

316 THE SMALL COMPUTER CO . . 242 

388 TOUCHSTONE SOFTWARE . .. 250 

389 TOUCHSTONE SOFTWARE . . . 250 

330 TRAVELING SOFTWARE .. .. . 119 


• VERMONTCREATIVESOFlWARE 35 

366 ZOATECH . .. .. . .. . . . ...... 201 


828 OTHER APPLICATIONS 
BuslnesslOfllce 

90 CRICHLOW DATA SCIENCES . 416 

289 SANTA CRUZ OPERATION .. .. 61 


829 OTHER - CROSS DEVELOPMENT 

• SOFlWARE DEVELOPMENT SYS . 83 


830 OTHER - LANGUAGES 

42 BINARY TECHNOLOGY . .. . . . 418 

133 FRANKLIN SOFTWARE,INC .. 165 

358 Z-WOALD ENGINEERING .... 426 


831 OTHER - UTILITIES 

358 Z-WOALD ENGINEERING . ... 426 


Inquiry No. Page No. 

832 DESKTOP 
PUBLISHING 

• ADOBE SYS. INC . . . ... ...... 89 

105 DESCRIBE,INC • •.•...•• 138,139 

445 PACIFIC DATA PRODUCT .. .. . IS-2 

446 PACIFIC DATA PRODUCT ..... IS-2 

447 PACIFIC DATA PRODUCT .... IS-29 

448 PACIFIC DATA PRODUCT . ... IS-29 

468 PACIFIC DATA PRODUCT ... .IS-55 

469 PACIFIC DATA PRODUCT .... IS-55 

270 QMS/L.ASER CONNECTION ... 45 

271 QMS/L.ASER CONNECTION .•. 45 


833 EDUCATIONAU 
INSTRUCTIONAL 

11 ABACUSSOFTWARE,INC . . . . . 46 

12 ABACUS SOFTWARE,INC . .. .• 48 


403 ADDISON-WESLEY . . ..... •IS-51 

24 ANNABOOKS .. . . . . ... . .. .• 407 


• 	 BYTE BACK ISSUES . . . . . .... 405 

BYTE BACK ISSUES . . ... .. .15-66 


• 	 BYTE MARKETING .... . .... IS-72 

BYTE PUBLICATIONS . . NE-36,37 

BYTE PUBLICATIONS . . PC-14,15 

BYTE SUB MESSAGE ..... • . 220 

BYTE SUB MESSAGE ...... IS-52 


• 	 BYTEWEEK/NEWSLETTEA .•. 445 

BYTEWEEK/NEWSLETTEA . . NE-8 

DATA COMMUNICATIONS • . •. 441 


146 GTE DATA SERVICES ...... .. 48B 

498 HEALD INSTITUTE OF TECH PC-9 

179 KNOWLEDGE GARDEN ..... . 443 


• 	 MCGRAW-HILL BOOKSTORE . 286 

• MICROCOMPUTER MKTG.CNCL. NE-34 


239 OSBORNE/MCGRAW-HILL . .. 386 

• 	 UNIXWORLD .. ..... .. ..... 361 

• 	 UNIXWORLD ... . .• .. .. .. MW-3 

• UNIXWORLD .. ..... ... ... NE-9 


834 MAIL ORDER/ 
RETAIL 

491 3-F ASSOCIATES .. . . . . ... . PC-1 

20 AMERICAL GROUP . . . . . .... 421 

39 BEST COMPUTER . .... .. . .. 447 

56 B&B ELECTRONICS . . ..... .. 414 


• CALIFORNIA DIGITAL .... ... 429 

533 CAMERA DISCOUNT CENTER NE-28 

534 CAMERA DISCOUNT CENTER NE-28 

62 CLONE COMPUTERS . . ..... 417 

84 CMO . . ... . . . . . ... . . .. 172,173 

65 CMO ... ... ....... . . .. 174,175 

66 CMO . . . ... ... . . . ... .. 178,177 

73 COMPACT DISK PRODUCTS .. 255 

74 COMPUCL.ASSICS . . .. .. . . .. 301 

77 COMPUTER DIRECT .. . . 322,323 

78 COMPlfTER DISC.WAREHOUSE .. . 311 


497 COMPUTER DISC.WAREHOUSE. PC-13 

536 COMPUTER EXPERT .. .... NE-14 

79 COMPUTER FRIENDS ... . ... 117 


537 COMPUTERWHOLESALECWB . NE-19 

538 COMPUTERWHOLESALECWB. NE-19 

85 COMPUTERLANE,INC . .. . . . . 419 

89 covox . . .. .. .. .... .. . ... . 418 


• 	 DAMARK . ... .. .... . .. ..... 247 

99 DATATRONICS . ..... . . .. . .. 428 


539 DIRECT OF NEW ENGL.AND . NE-2 

389 DISKCOTECH TECHNOLOGIES405 

110 DISKETTE CONNECTION . . .. 421 

541 ELECTRIFIED DISCOUNTERSNE-1 

117 ELS ENTERPRISES LTD . . ... 348 

125 EXECUTIVE PHOTO & SUPPLY 132 

126 EXSEL,INC . .. . . .. . . .. . . . .. 220 

127 EXSEL,INC . .. .... .... ... . . 374 

138 GENERAL TECHNOLOGIES • . 207 

143 GIORDANO'S PCS .... . ... .. 426 

426 GREY MATTER . .. .. ..... . . IS-71 

149 HARD DRIVES .. . . . .. . .. ... 420 

545 HARMONY .. ..... .. . . .. .. NE-5 

546 HARMONY .. ... . ...... ... NE-5 

159 IC EXPRESS ....... ..... ... 418 

188 JADE COMP.PRODUCTS ... .. 415 

167 JAMECO ... ......... . . 408,409 

168 JB TECHNOLOGIES .... . .... 407 


Inquiry No. · Page No. 

169 JB TECHNOLOGIES •.. .. . .. • 407 

435 .JB-MICRO SALES . . .. ... . .. IS-22 


8 J.D.R. . .. . ... . . . .... . • 430-433 

7 J.D.R. . ..... ... ...... . 430-433 


553 LAPTOPS, ETC. . . .. . . • .. . NE-27 

554 MAGITRONICTECHNOLOGY . NE-18 

555 MANCHESTER EQUIPMENT NE-33 

193 MARYMAC INDUSTRIES . . . .. 418 

198 MEAD COMPUTER .. ... . . . .. 422 

207 MICROPROCESSORS UNLIMITED . 428 


• MICROWAY .. . . .. .... . ... .. 203 

513 MIGHTY MICRO . .. . .... .. S0-18 

514 MIGHTY MICRO . .. .. .. .. . S0-18 


• MONTGOMERY GRANT . . .... 308 

580 MPM . ... . . . . . .... .. ... . NE-25 


267 P.C.BRAND . . .... ... .. . 342,343 

268 P.C.BRAND .... . , ...... 344,345 

289 P.C.BRAND .. . .. .. .... . 346,347 


581 MPM .. . . .. ... .. . ... . ... NE-25 

226 NATIONAL COMPUTER RIBBONS 198 

248 PC DESIGNS . •.. . .. . .. . .. .. 37 

247 PC NETWORK ... . . . . .. .. . . 267 

519 PHOENIX COMPUTER ... ... S0-9 

520 POINTECH DISTRIBUTORS . So-4 

521 POINTECH DISTRIBUTORS . So-4 

573 POINTECH DISTRIBUTORS NE-20 

574 POINTECH DISTRIBUTORS NE-20 

458 PROGRAMMERS ODYSSEY .15-43 

282 PROGRAMMERS PARADISE .. . 57 

283 PROGRAMMERS PARADISE 58,59 

286 P.C.BRAND .... ..... .. . . ... 341 


• QUILL . . .......... . . .. 282,283 

. . . ... ... •.. .. .IS-58
457 QUOTHA32 

500 RESOURCE CONCEPTS.INC PCo3 

501 RESOURCE CONCEPTS.INC Pc-3 

522 RESOURCE CONCEPTS.INC SO-S 

523 RESOURCE CONCEPTS.INC SO-S 

291 SCOTTSDALE SYSTEMS . . .. . 410 

294 SN'WCOMPUTERS .. •..•.•. 124 


• SOFTLINE CORP . ... .. .... IS-25 

8 SOFTWARE SAMPLER CLUB . 279 

9 SOFTWARE SAMPLER CLUB . 279 


297 SOUTH COAST ELECTRONICS 414 

301 STAATECH .... .... . . ... . . . 426 

308 SURAH,INC . ............... 425 

374 TELEMART . .... ... ..... . ... 427 

324 TOTE-A-LAP . . ...... . .. .. . . 416 

338 T.P.C . . .. . . ... . .. . .... . .. . 410 

387 US MICRO .... .. ...... .. NE-10 

340 UNITEX .. . .. . . ... . .. . . .... 424 


• USA SOFTWARE ... .. . . . .. IS-23 

504 WAREHOUSE DATA . . . .. . .. PC-7 

465 WAREHOUSE DATA PRODUCTS IS-33 


835 MISCELLANEOUS 
• 	 BUICK . . . .. . . ... .... .. 232A-B 

53 BUICK .. .. . . . . .. . . .. ...... 233 

547 HERTZ COMPUTER • ... . .. NE-30 


• PUBLISHERS STATEMENT ... 382 

285 SAFEWARE,INC .. .. . .. ... .. 412 

292 SILICON SHACK .. . . .. .. . . .. 418 

347 VOTRAX . ... . . . .. . . ... .. . . . 44 


836 ON-LINE SERVICES 
• BIX ... . .... . ...... ... . .. .. 110 


450 BIX .... . . ... . ... ... .. . . 388,389 

• 	 BIX . ... . .. .... ...... .. .. NE-20 


76 COMPUSERVE . ... . ... .. . .. 285 

138 GE INFO SERVICES (GENIE) . . 258 


• 	 MEDCOM INFORMATION SYSTEMSPC-2 


837 OPERATING 
SYSTEMS 

371 DATA GENERAL .. ..... . 290,291 

112 DSC COMMUNICATIONS .... . 128 

172 KADAK PRODUCTS LTD . .. ... 428 

275 QUANTUM SOFTWARE .... . . . 87 

502 STARPATH SYSTEMS,INC ... Pc-5 

503 STARPATH SYSTEMS.INC .. . PC-5 

317 THE SOFTWARE LINK ....... 213 

318 THE SOFTWARE LINK .. .. ... 213 

343 VENTURCOM . .... ........ . 126 

344 VENTURCOM ... ..... . .. . .. 126 
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REQUEST FREE INFORMATION BY FAX 

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

Check off the answers toCircle the numbers Remove this page or 
below which correspond 

Print your name, ad­
questions "A" through "C". dress, and fax number copy this page clearly 

to the numbers assigned and fax it to the number 
to advertisers and pro­

clearly on the fo rm . 
above. 

ducts that interest you. 

Fill out this coupon carefully. PLEASE PRINT. 

Name 

Title 

Company 

Address 

City 

State/Province 	 Zip 

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

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

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

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

C. Please indicate your organization's primary business 
activity: (Check one.) 
Computer-Related Businesses: 
15 D Manufacturer (Hardware, Software) 
16 D Computer Retail Stores 
17 D Consultants 
18 D Service Bureau/Planning 
19 D Distributor/Wholesaler 
20 D Systems House/Integrator/VAR 
21 D Other: - - ---- ---------- ­
Non-Computer-Related Businesses: 
22 D Manufacturing 
23 D Finance, Insurance, Real Estate 
24 D Retail/Wholesale 
25 D Education 
26 D Government 
21 D Military 
28 D Professions (Law, Medicine, Engineering, Architecture) 
29 D Consulting 
30 D Other Business Services 
31 D Transportation, Communications, Utilities 
32 D Other: _ _ _ _ ________ ____ 

D I subscribe to BITE. D I do not subscribe to BITE. 
D Please send me one year of BITE Magazine for $24. 95 

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

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 47 48 49 50 51 52 53 54 . 55 56 57 58 59 60 
61 62 63 64 65 66 67 68 69 70 71 72 73 74 - 75 ·. 76 77 78 79 80 
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161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 
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201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 _218 219 220 
221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 
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Ir you are responsible for the use, planning, design or implementation of 
data and information systems...you need Data Communications magazine! 

The leading networking magazine since 1972, DATA COMMUNICATIONS 
is the only monthly publication devoted solely to networking. It will keep you fully 
informed on the latest technology, equipmen~ services, opportunities and challenges that 
affect your network. No other publication delivers the timely, technical analysis that 
is crucial to you. 

You11 see how you can cash in on profitable new strategies and applications 
for factory and office automation, distributed processing, and electronic mail. 
Plus, DATA COMMUNICATIONS warns you of the dramatic changes ahead in 
tariffs, regulations and standards - and what they11 mean to you and your company. 

Here is a preview of what you'll be seeing: 
October issue - Our editors will lay out the technical 

and market trends for TI in this issue. 

No l'ember issue - OSI products, prospects, and services. 

Which vendors are offering real solutions and which are 
only offering lip service - Find out. 

November I.AN Strategies Special Issue - Includes LAN 

operating systems and applications, gateways, bridges, 

routers and cabling schemes. 

December issue - A report from the field outlines how 
integrated network management works and doesn't work. 
1990 Buvers' Guide issue - The powerful, year-round 
reference that provides vital product and vendor 
information networking decision-makers need when 

-~} W 20 -: they are ready to buy. 

Don't get left behind! Stay on top of the rapid changes in technology 

and discover how you can take full advantage of the latest advances with 

DATA COMMUNICATIONS. 


Fill in and mail your subscription application today! 



HANDS ON 

SOME ASSEMBLY REQUIRED 

continued from page 392 
Building the contents of the message 

array proceeds in much the same way as 
the GWBASIC version. (Is this any sur­
prise? Both languages come from Micro­
soft.) The only difference is in the use of 
the VARSEG function that I've already 
introduced in the Turbo Basic interface 
and whose operation is similar. I say 
"similar" because here VARSEG re­
turns the proper segment of the string. 
Note that, as in Turbo Basic, VARPTR() 
returns the offset of the 4-byte string de­
scriptor, so you've got to execute a cou­
ple of PEEK() functions to get the ad­
dress of the string body. 

The heart of the function lies in the 
CALL INTERRUPTX() function, a spe­
cialized version ofQuickBASIC's CALL 
INTERRUPT. It allows you to set the 
contents of the DS and ES registers prior 
to the CALL (a procedure that CALL IN­
TERRUPT does not permit). 

The CALL INTERRUPTX() function 
requires three parameters: the interrupt 
vector to be called, a record structure 

(called a Type in QuickBASIC) defining 
the contents of the CPU registers going 
into the function, and a record structure 
to hold the contents of the registers com­
ing out of the function. You define 

Atmshed 
screen can undermine 
the user's faith in an 

application. 

records using the trusty DIM statement 
(see the listing), and in this case the 
record type is internally defined as Reg­
Type. (When you execute QuickBASIC, 
be sure to include the /L switch at the 
command line. This loads the library 

Listing 6: The IMAN interface for TopSpeed Modula-2. 

( * IMAN interface for TopSpeed Modula-2 *) 
FROM Str IMPORT Length,Insert,Pos; 

FROM SYSTEM IMPORT Seg,Ofs; 

FROM IO IMPORT Wrint,WrLn; 

FROM Lib IMPORT Intr; 

IMPORT IO,Str,SYSTEM,Lib; 


VAR 
imbuf: ARRAY [0.• 79) OF CHAR; 

(* 
** This procedure calls IMAN and returns the number of 
** characters in the field. It expects a global character 
** array imbuf. 
*) 
PROCEDURE 
CALLIMAN( imrow, imcol, imsign, imtype, 

imfill, imattr, imwl, imw2: INTEGER) : INTEGER; 

VAR 
pcregs : SYSTEM.Registers; 
immes: ARRAY [O .• 5) OF INTEGER; 

BEGIN 

Insert(imbuf ,CHR(O) ,Length(imbuf)); 
immes[O]:=Seg(imbuf); (*Segment*) 
immes[l]: =Ofs( imbuf); ( * Offset *) 
immes[2] :={imrow « 8) + imcol; 
immes[J] :={imsign « 8) + imtype; 
1mmes[4]:=(1mattr « 8) + imfill; 
IF imtype<>2 THEN imwl: =O 
END; 
immes(5]:=(1mwl « 8) + 1mw2; 

( * Set up registers *) 

pcregs.BX: =Ofs(immes[O]); 

pcregs.DS: =Seg(immes[O]); 

( * Call the interrupt *) 

Intr(pcregs,62H); 


IF Pos(CHR(O),imbuf)=O THEN 

RETURN 0 


ELSE 

Insert(ilnbuf,CHR(12) ,Pos(CHR(O), imbuf)); 

RETURN Length( imbuf) 


END; 

END CALLIMAN; 

that holds the definition for the CALL 
INTERRUPTX routine.) 

TopSpeed Modula-2 
Just when you think you've got the whole 
court covered, someone puts a spin on 
the ball that you didn't expect. Take Top­
Speed Modula-2's treatment of strings, 
for example. Its strings do not use a 
length byte, as Pascal's do. Instead, 
strings are defined as character arrays 
and use a termination character-but not 
a null as in C; they use a formfeed char­
acter (decimal 12). . 

Listing 6 is the source code for the 
Modula-2 interface to IMAN. Once 
again, you've first got to get the string 
into a form IMAN will accept-which 
amounts to replacing the formfeed with a 
null. And when IMAN returns, you put 
the string back into a form Modula-2 will 
accept-which amounts to replacing the 
null with a formfeed. 

TopSpeed Modula-2 uses Intr( ) to 
call an interrupt, and, as with most other 
languages, the creators have defined a 
record type that lets you set the CPU's 
registers. For the most part, the Modula­
2 routine looks like a cross between the 
Pascal version and the C version. 

EndofField 
It's nice to see that at least some degree 
of compatibility isn't all that difficult 
to achieve, even across languages. Of 
course, I owe a lot to the fact that every­
thing this month is running on the IBM 
PC family of machines. It would be a 
chore-and probably a pointless one-to 
convert IMAN to the 68000 and do the 
same thing with Macintosh packages. 

Although IMAN is small compared to 
other projects I've presented here and 
embodies almost nothing theoretical, it's 
one of those seemingly trivial tools that 
can make a great deal of difference in 
any final application. Your entry screens 
will look clean, and you won't have to 
"?Redo from start" ever again. • 

Editor's note: The source code for IMAN 
is .available as IMAN.ASM on disk and 
on BIX, along with the examples used in 
this article. See page 5 for details. 

Rick Grehiln is the director ofthe BYTE 
Lab. He has a B. S. in physics andapplied 
mathematics and an M. S. in computer 
science/mathematics from Memphis 
State University. He can be reached on 
BIXas "rick_g. " 

Your questions and comments are wel­
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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Hugh Kenner 

Sixty-One Diamonds for the Mind 
THE TURING OMNIBUS: 


61 Excursions in Computer Science 


by A. K. Dewdney 

M artin Gardner's monthly "Mathematical Games," which 
dated from before some present-day readers of BYTE had 

begun to learn to count, was for years and years Scientific 
American's single most popular feature. Gardner prided him­
self on not being a mathematician. One of his strengths was a 
transparent expository manner. 

Another strength was the trust he'd earned from a network of 
professionals , for some of whom being reported on by Gardner 
could often be preferable to journal publication. John Horton 
Conway's game ofLife-"automaton" structures that mutated, 
spawned, and vanished to the baton of just two rules, even as 
they modeled vast themes of self-replication-that game, later a 
mainstay of recreational computing (not to mention MIT hack­
ing), was first described in a 1970 Gardner article. 

One of his sources, the late Rufus Isaacs, once told me about 
G'lrdner's idiosyncratic files, which included a folder for each 
" interesting" number. An ex­
ample would be 407, the larg­
est number expressible as the 
sum of the cubes of its digits. 
(Apart from l, by the way, 
the smallest such number is 
153, and just two others exist. 
Also by the way, such files as 
Gardner's are potentially in­
finite, thanks to the proof that 
no uninteresting number ex­
ists. For more about that, 
stick around.) 

I also learned from Isaacs 
how, as late as the mid-l 970s, 
as the priesthood of numer­
acy was getting thoroughly 
hooked on silicon, a princi­
pled Gardner was still keep­
ing hardware at bay. Like the 
fly-fishing gentleman who 
routinely releases the fish 
once he's taken his pleasure 
in the exercise of elegant skill, 
he recoiled from such mecha­
nized number crunching as 
simply gets you a number, 
and he tended to identify ma­
chinery with that. He never 
did yield, not even to the tri­
fling extent of buying-let 
alone mastering-a pocket 
calculator. 

But such purism couldn't 

last; computation was shouldering in. Since his retirement, 
Gardner has had three successors: computer metaphorist Doug 
Hofstadter, computer connoisseur Brian Hayes, and, currently, 
computer virtuoso A. K. ("Kee") Dewdney. Kee's Toronto­
based brother Christopher is a poet with scientific interests, 
whose The Immaculate Perception (University of Toronto 
Press, 1986) is worth hunting out: the only prose-poem book I 
can imagine that has need for a drawing of the cerebral cortex. 
Their forebear Selwyn was a minor novelist. Kee teaches com­
puter science at the University of Western Ontario, in a town 
called, grandly, London. Altogether an interesting family, re­
sistant to specialization in a way perhaps nowadays peculiar to 
Canada. (Let me not conceal my own Canadian origins.) 

Back in August 1988, BYTE ran my review of Dewdney's 
The Armchair Universe, a collection of Scientific American 
pieces. The Turing Omnibus is something quite different. Al­

though loyal readers will rec­
ognize embedded excerpts 
from columns, its material is 
mostly new. And it displays 
computer science at ease in a 
Gardneresque terrain where 
rigor consorts with play. 

Dewdney-watchers wil 1 
spot a familiar method. His 
initial moves generally ex­
ploit the no-man's-land be­
tween computer science and 
what universities fund as 
"mathematics." The latter, 
said Bertrand Russell, is a do" 
main where you never know 
(a) what you're talking 
"about ," nor (b) whether 
what you 're saying is true. 
G. H. Hardy at Cambridge 
was famous for his joy in pro­
fessing a subject that had no 
applications whatsoever. 
Computerdom, though, does 
have its tests of truth (a crude 
one: stake your money on the 
printout) . Also , it's con­
stantly flirting with "about." 

Thus a spreadsheet: That's 
"about" accounting? Yes; the 
very name is rooted in ac­
counting. Yet join the top edge 
to the bottom, the left edge to 

continued 
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the right , and though you've done something of little use to an 
accountant, you've coped with a demon that besets program­
mers ofConway's Life, where the cellular automaton may try to 
shift itself clear off the edge of the paper. The way you've 
coped is by eliminating all edges. For the Life game demands, 
ideally , an infinite sheet, and by defining edges as joined, you 
could simulate certain properties of that boundless page-its 
unboundedness if not its infinite extent-with a spreadsheet 
like Multiplan. I've not seen it done , though Brian Hayes did 
suggest the idea in 1983. 

M ostof 
the book's excursions 

contain no formal 
algorithm whatever. 

And once you've centered your attention on that Multiplan 
Life game, lo , "spreadsheet" has receded to the status of meta­
phor. You next realize that in buying Multiplan software, you 
acquired a way to think about manipulating symbols in space, 
never mind what its designers thought it was "for." 

You see how such a line of thought can work us toward a do­
main exempt from the obsession with special-case "results" 
that distressed Gardner. Such is the domain through which the 
book is driving. There, principles are at play in cascading gen­
erality, though "applications" are never unthinkable . 

A neat example is tour 20, headed Generative Grammars. It 
begins by stating that "the growth of certain types of plants can 
be modeled, to an extent, by a formal scheme known as a Lin­
denmeyer system." But "such systems are really a special kind 
of generative grammar," since "words in a formal system are 
produced by a stepwise process of replacement ," symbols being 
" replaced by certain words given in a list of 'productions' " 
until growth has ceased, at which point a new "word" has been 
generated by the grammar. Compiler writers understand that 
already. The rest of us may wonder whether we're reading 
about plants or languages. The answer is, both . 

Do not be deterred. Most of the 61 tours in The Turing Omni­
bus's repertory are as simple in principle as the two rules of 
Life . Thus, starting with the general concept of algorithms 
(tour 1) , Dewdney gives us a recipe for enchiladas complete 
with a REPEAT ... UNTIL loop (that's when you saute 
chopped onion and clove until golden) . Then within a page 
we've a "wallpaper" algorithm, nine lines long including a 
FOR loop, that uses the enchilada method to place intricate pat­
terns on your screen. That in turn is followed by a skeletal Pas­
cal translation, just to illustrate how , the way you can imple­
ment enchiladas at the stove, you can implement wallpaper at 
the terminal. At the end, we find two problems and a short bib­
liography. It all takes seven pages exactly. 

Granted, the recipe/algorithm analogy has been used before. 
What's peculiar to Dewdney here is his crisp economy, his 
compactness of notation, and his way of handing the details 
over to you. No more than Gardner is he a hardware buff, nor 
even, in any way Borland or Microsoft would want us to under­
stand, a software buff. He's happy weaving patterns of pure 
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concept, stating them compactly, and letting us take it from 
there. If we choose to remain with just a firm understanding , 
aglow like a diamond in the mind, nothing suits him better. Or 
if we undertake a workable program in our language of choice, 
he'll want us to enjoy the process and the results . 

Most of The Turing Omnibus excursions contain no formal 
algorithm whatever, though often, as when game trees (mini­
max method) get lucidly expounded in five pages , an algorithm 
does lurk just offstage. (Minimax, after all , underlay a 1962 
program by Arthur Samuel that once beat a U.S. state checkers 
champion.) 

Or here ' s tour 11 , error-correcting codes, something we 
were hearing about at the time of the Neptune flyby a few 
months back. As those pixel-by-pixel images traversed millions 
of miles, they faded toward the level of background noise . A 
pixel embraced 32 possible levels of gray; since 32 is 25 , the Jet 
Propulsion Laboratory used 5 bits per pixel? No, 32 bits per 
pixel; then redundancy could catch up to seven errors. 

Dewdney's wonderfully lucid diagram shows how this 
works: all meaningful combinations of 32 white and black 
squares, from which it ' s evident that any two differ in exactly 
16 places. (My "meaningful" swamps much detail spelled out 
by Dewdney.) 

Ifonly 1 bit is wrong , the transmitted pixel will differ from a 
row in the diagram by only 1 bit "and cannot be mistaken for 
any other word ." The same is true for up to seven errors. We ' re 
quite safe in simply selecting the closest match . But if eight 
errors have occurred, the received word may differ from some 
other row in the diagram just as much as it differs from the 
intended row . Then we have two choices, equally plausible. 
What ' s more, we are not stumbling forward blindfolded; we 
know about a local undecidability. (That's a reason to transmit 
the picture more than once, random errors being unlikely to re­
cur exactly.) 

Or here is the fast Fourier transform (tour 29), devised in 
1965 by Colley and Tukey and now compressed to an I I-line 
algorithm . It's drawn on in tour 26 (CAT scanning), which 
deals with the problem of nonredundantly recovering a three­
dimensional image. 

Or, here's the formidable predicate calculus (tour 54), "one 
of the most powerful languages known for the expression of 
mathematical ideas and thought." Dewdney's exposition has 
recourse to the old problem of ferrying wolf, goat, and cabbage 
across a river in a rowboat that will hold just two at a time; but 
wolf left alone with goat means an eaten goat, goat with cab­
bage an eaten cabbage. (Here, by the way, I'll register my one 
complaint. Though fluent with+, -, *, and/, I'd welcome a 
table specifying signs I'm less used to, such as an inverted A 
and a reversed E.) 

Oh-the proof that there's no uninteresting number? Well, 2 
is the first even, 3 the first prime (and all primes are interest­
ing) , 4 the first square . ... Keep moving along till you come to 
a number about which you can't think of anything to say. So 
here ' s the first uninteresting number! That makes it interest­
ing. Now check tour 21 (recursion, via the Sierpinski curve) 
and apply such a principle recursively. QED. • 

Computer Science Press, New York: 1989, 415 pages, $24. 95 

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

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

HEARD IT THROUGH 
THE HELP LINE 

You don't have to 
be crazy to do customer 
support, but it helps 

N
o, the manuals aren't Jost," 
said the client on the other end 
of the line. "It's just that we 
can't find them anywhere." 

I waited for her to laugh at her own 
joke before I politely joined in . But she 
just kept talking. Then it dawned on me 
that she was completely serious. 

Ever since I took a job providing na­
tionwide personal computer support · 
through a telephone help line, I have 
found myself in a state of bewildered 
amazement over the things I hear being 
said and the situations I find myself in­
volved in day after day. 

Once a client called in and complained 
that ever since a power surge was in­
stalled in the computer, nothing was 
working right. 

Another time, a client called in to get 
someone to tell her how to "floormat" a 
disk. 

Then there was the woman who got up­
set after I repeatedly tried to get her to 
tell me the exact kind of personal com­
puter she was having trouble with. "I told 
you I don't know what kind of machine it 
is," she told me heatedly. "All I know is 
that it's an IBM that was made into a 
Compaq." 

I remember the time an excited client 
called in to demand that someone come 
out and fix his computer now. When he 

Stop Bit is an open forum for informed 
opinion on topics related to personal com­
puting. The opinions expressed are those of 
the author and not necessarily those of 
BYTE or its staff Your contributions and 
comments are welcome. Write to : Editor, 
BYTE, One Phoenix Mill Lane, Peterbor­
ough, NH 03458. 
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had powered the machine on, he had got­
ten the message "Bad or Missing Com­
mand Interpreter" instead of the main 
menu of his accounting package, as ex­
pected. When I took the call, I thought 
that such a simple problem should take 
no more than 3 minutes to solve. Little 
did I know. 

"Do you have a DOS disk available?" I 
asked. 

"DOS disk?" he asked. 
I explained to the client-after re­

peated efforts-what a DOS disk was, 
and I convinced him that he probably had 
one lying around somewhere. Then I 
waited \Xhile he thrashed through piles of 
disks and stacks of user manuals (most, 
if not all, probably still wrapped in fac­
tory-fresh plastic). I listened to the sound 
of objects being tossed to and fro and hit­
ting the floor. Eventually, the client 
found the elusive and mysterious DOS 
disk. 

I said, "Sir, could you please put that 
disk into drive A and then reboot the 
machine?" 

"I've got to have this machine running 
today," he raged. "I'm losing thousands 
of dollars' worth of business because this 
!$?/*@*#! machine won't work. I want 
somebody out here right now to fix this 
! %@?!@*#! machine. I can't afford to 
wait another hour. It has to be running 
today, do you understand me?" 

"Yes, sir, we'll get you up and running 
in a minute. Would you please put the 
DOS disk in drive A and reboot the ma­
chine?" I responded, ignoring his out­
burst. 

"Reboot?" he asked, puzzled. 
I explained the process to him, and he 

was finally able to get the system booted. 
I wanted to make sure the hard disk drive 
was accessible and that his files were still 
there. The simplest way to do that was to 
execute a DIR C: directory command. 
Since this client (and many, many others 
who call in) obviously had not had a 
whole Jot of personal computer training, 
I reasoned that I had better give him 

some practice and have him do DIR all 
by itself first, saving the exotic things 
like "C: " for later. 

"Sir, we need to see what files are on 
that disk. Would you please type DIR and 
then press the Enter key?" 

"What?" 
"Please just type the letters D, I, Rand 

then press the Enter key," I repeated 
patiently. 

"Type P, R, and do WHAT?" 
"Please just type the letters D, I, Rand 

then press the Enter key," I responded in 
a controlled voice . 

"Type D, I, R, E, N, T, E, R ?" the 
client asked. 

"No, sir. Please type D, I, Rand then 
press the Enter key," I said, my voice 
rising. 

"Type D, I, R and press Enter?" the 
client asked. 

"Yes, yes, press the D key, then the I 
key, then the R key, and then press the 
Enter key-four keystrokes in all," I 
begged. 

"OK, OK," he bellowed. 
Through the phone line I clearly heard 

the sound of keys being pressed, as the 
client followed the instructions. First I 
heard four very slow clicking sounds. 
Then I heard a faster volley of six clicks , 
then five slower clicks, then a burst of 
profanity. Then a loud, pounding, key­
board-destroying, machine-gun cres­
cendo of clicking sounds too fast to count 
blasted across the line. Then all I heard 
was silence. 

"What's that you said to type?" the 
client demanded belligerently. 

Situations and conversations like these 
are an everyday occurrence on the help 
line. It's a tough job, but somebody has 
to do it. 

As soon as I find that somebody, I'll 
gladly let him or her have my place. • 

William Lee is employed by a large, na­
tionwide personal computer dealer (at 
least, he was the last time we checked). 
He can be reached on BIX c/o "editors. " 

ILLUSTRATION: G. BRIAN KARAS © 1989 



Are you using a DOS-based personal computer for control­
ling instrumentation? Do you want the best available soft­
ware tools for acquiring and analyzing data using standard 
DOS programming languages? If your answer to these 
questions is yes, LabWindows® is just the solution you ' re 
looking for. The unique Lab Windows function panel inter­
face lets you interactively control your instrumentation 
hardware and collect data, as well as automatically generate 
Microsoft® C or QuickBASIC program code for your appli­
cation. 

With Lab Windows you can control GPIB, RS-232, or VXI 
instruments, or plug-in data acquisition cards for PS/2 and 
PC-AT computers. For standalone instrument users, the 
LabWindows instrument library has over 50 ready-to-use 
instrument drivers so you can program your instrument 
using intuitive instrument-specific function panels, without 
knowing the instrument inside-out. 

Because acquiring data is only one element of your applica­
tion, Lab Windows has a complete set ofQuickBASIC and C 
compatible libraries for data analysis, presentation, and 
storage. Manipulate arrays, create a histogram, or use the 
optional Advanced Analysis Library to perform operations 
such as Fast Fourier Transforms, digital filtering, and curve 
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fitting. Give your programs a big performance boost using the 
specially optimized LabWindows analysis routines for comput­
ers with an 80387 numeric coprocessor. For your data presen­
tation and storage needs, use the Lab Windows Graphics Librru;y 
to create muJtiplot graphs, bar charts, or scatter plots, and use the 
Data Formatting Library for data logging and file operations. 

Ifyou ' re looking for the right tools to take maximum advantage 
of your DOS computer using QuickBASIC or C for data acqui­
sition and analysis, there is only one solution .. . LabWindows. 
Call National Instruments at (800) IEEE-488 to speak with a 
sales or applications engineer about how LabWindows can help 
you. 
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