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NEWS 

GRAPHICS 


-

Structured (Interchange File Format 
Draw two-dimensional), Drawing 
IFF-ILBM (Interleaved Bit 

T 
Map), Hewlett-Packard 
Graphics Language, Post­

aliesin says the new 

for the Amiga 

Script, and EPS. It can also 
version of Pro Vector, a create bit-mapped IFF paint­

vector-based drawing pro­ ings compatible with De­
gram, includes multiple level luxe Paint III. 
undo, a complete layers sys­ Pro Vector 2.0 can plot 
tem, and the ability to flow structured graphics to super 
text to any path (e.g., a bit maps to create IFF files 
curve). at the size you define, even 

The program can import several times larger than 
and export bit-mapped the highest-resolution screen. 
graphics and includes dith­ This lets you generate bit 
ering routines for simulating maps larger than 640 by 400 
256 colors on-screen, even pixels. 
in 640- by 400-pixel inter­ The program runs on any 
laced format. You can Amiga with AmigaDOS 1.3 
select from a virtual palette or 2.0 and 1 MB of RAM. 
ofover 16 million colors on Price: $299.95. 
a 68000-equipped Amiga Contact: Taliesin, Inc., 
with 1 MB of RAM. the mathematics involved in tool and easy-to-use Bezier P.O. Box 1671, Fort Collins, 

Pro Vector 2.0's interface creating structured drawings, curve tools . co 80522 , (303) 484-7321; 
lets you create complex the company says. Pro Vec­ Output formats sup­ fax (415) 256-1195. 
artwork without requiring tor 2.0 includes a fast and ac­ ported by the program in­ Circle 1192 
an underlying expertise in curate freehand drawing clude Pro Vector IFF-DR2D on Inquiry Card. 

ProVector 2.0 supports multiple windows , multitasking, and 
ARexx on the Amiga. 

Digitizers 
Kurt a 
12 x 12, 4PuckStylus ........ 345 
12 x 12, 12-But Corded ...... 435 
12 x 17, Corded Puck .....••.. 585 
30x 36, 16-But ................. 2015 

Summagraphics 36 x 48, 16-But ...•.........•... 2394 
Sketch II 12x 12, GTCO 
4-But ................................... 340 Sketch Mester 12 x 12 ........ 319 


Sketch 1112x12, SL24 x 36 ........... Super Pricing 

16-But ................................. 427 SL 36 x 48 ........... Super Pricing 


Sketch Pro II 12x 18, Hitachi 
16-But •................................ 585 Purra 12x12, 4or 12-But ... 375 

Large Formets ...................... Cell Tiger 12x12, 12-But ............ 648 

Complete CAD Worl<stations 
Each system fully configured including 2 Serial Ports, 1 Parallel Port, corresponding Meth 
CoProcessor, Enhanced "AT" 101 Keyboard, 1.2MB Floppy, DOS 3.3, GW-Elesic, 
SUMMAGRAPHICS SUMMASKETCH PLUS, EVEREX VGA GRAPHICS CARD and 
EVEREX MODEL ~ (15-35KHz) MUL TISCAN COLOR MONITOR. Each system 
thoroughly le&ted prior tD shipment end supplied withe Full One Year On-Site Werrentylll 

System Cache 44MB BOMB 92MB 150MB 
Configuration Memory MFM MFM ESDI ESDI 

EverexStep 486133wt8MB 128Kb $7595 $n95 
Everex Step 486/25w/8MB 128Kb 6595 6795 
Everex Step 386133 w/4MB 64Kb 5495 5595 6095 6295 
Everex Step 386/25w/4MB 64Kb 4695 4895 5295 5495 
EverexStep 386/20w/4MB 64Kb 4295 4495 4895 5095 

Monitor & Card Combos We Carry a Complete Line of Modems, 
Networl< Boards & Accessories, Math &Gr11phlC9 Only w/Mtt1MJ19" Httachl 21" Hitachi 20" Nanao18" Nanao 

Memory Chips, Surge ProtectionCard HLll90' 4320·21AP CM20~M 90705 9070U 

Melheus 1228 $1690 3689 4300 3585 

Melheus 1224 1260 3259 3870 3155 INVENTORY 
#9 GX L8Y812 785 2784 3395 2680 1760 1862 REDUCT'ION 
#9GXL8Y814 1295 3294 3905 3190 5~ Discount on All 
Rendition ll/16VGA 

Rendition ll/256VGA 

VMI Cobra 16HS 

1130 

1505 

1350 

3129 

3504 

3349 

3740 

4115 

3960 

3025 
3400 

3080 

2105 

2480 

2325 

2207 

2582 
2427 

Purchases thru I Z/Jl/90
-

Plotters-All Models 
Calcomp
HP 

Video 7 VRAM 512 380 2379 3039 2275 1374 1457 Houston lnstuments 
Monitor Only 1999 2610 1895 975 1077 loline 

Roland 
The abow II a panjal lllllng of our produa line. Pleue ""'lrw I• Ouoled prlcM reftect a 2% cah ch<ourC. •Aided con.,.nle• call for terma. 

I yoU',. ~ In a product rot listed. Al ,...,.... are • PrloH •\bj9G1 ta dllllllll wlthatt rotlcl. • C.0.0, Laue, VISA, Mastercard & Amax. 

marks and ragillleredtrwlemarl<safthelrretpeCtlv.oomp.nl... •All manulacturel9' w&ll'antlee apply. •Member Bell• Buslneaa Bureau. 


CAD Buster 
$12,500.00 

' 

EVE REX STEP 386/33 w/BMB' 
SIMM, 150MB ESOIHardDrtve 

lrdudee RllnalManca ~ II 
18" Calarwlh VGA Module, Hitachi 
CM·2085M at Mlaubl•hl HL~ 
111" Colar Monitor. A thru D 8-Pen 
Platler, 12 x12 Olglltzer yolM' cnalct 
al three. 'SMB minimum require­
ment far AutaCAD/388. Delivery 
ffmlted ta continental U.SA 

1-800-289-16so rA"'W.'11REHOUSE
6760 Mille r Road • Brec lu ville , Ohio 44141 \.J \.I r\ .. 
90NE-18 BYTE • MARCH 1991 Circle 577 on Inquiry Card (RESELLERS: 578). 
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NETWORKING WINDOWS 


Under Windows 2 .11, the WIN. INI 
file was usually the Achilles' heel for 
most networks. Windows 2.11 had the 
annoying feature of writing only part of 
the modified WIN.INI file to the cur­
rently resident directory location. These 
directory locations containing partial or 
"orphaned" WIN .INI files resulted in 
unpredictable program execution. The 
LAN administrator needed to have the 
system configuration disciplined so that 
this would not occur. Under Windows 
3.0, the condition has been corrected by 
making the Program Manager aware of 
the location of the various master .INI 
files. (See the text box "SYSTEM.INI 
Settings" on page 306.) 

Novell Networks 
Windows is compatible with NetWare 
2. IO or higher. Both the network shell 
components and NetWare utilities must 
be version 3.01 or higher. These files in­
clude NET3.COM, NET4.COM, NET­
BIOS.EXE, IPX.COM, and BINDFIX 
.EXE. 

While you are at a DOS prompt in 
Windows, you should never attempt to 
log in, log out, or attach to the network 

server-it will hang your system. Always 
perform these functions from the Win­
dows Control Panel. 

If you are seeing file error messages, 
you most likely need to increase your file 
handle size from the NetWare default 
of 40 files to 60 files. You can do this 
by adding the following line to SHELL 
.CFG: 

file handles = 60 

If you want to show the directory en­
tries dot( .) or double dot( . . ) in NetWare 
(as MS-DOS would), add the following 
line to SHELL.CFO: 

show dots = on 

The NetWare 3.01 shell can emulate 
these entries without problems in Win­
dows (earlier versions of the NetWare 
shell will cause problems). This helps 
applications when they're listing files 
and directories. 

When Windows is installed for Net­
Ware, SETUP adds the loading of the 
utility NWPOPUP to the [WINDOWS] 
section of your WIN .INI file: 

load=nwpopup. exe 

This utility displays all your incoming 
network broadcast messages. Ifyou want 
to take advantage of SWAPFILE, how­
ever, you must first temporarily disable 
NWPOPUP. You can do this by selecting 
the Disable Broadcast Messages option 
from the Network section of the Control 
Panel. (See chapter 13 of the Windows 
User Guide on setting up Swapfiles.) 

Mapping NetWare Drives 
If you redirect drives through mapping 
techniques-for example, if drive G on 
your path represents the mapped physical 
directory SERVER\ \SYS VOLUME 
\\USER\ \USERI-Windows will only 
show the root directory (Server\ Sys 
Volume) and in some cases may actually 
redirect the drive itself to the root direc­
tory. To correct this situation, you must 
use the MAP ROOT command for each 
drive you want mapped before starting 
Windows. The MAP command should 
now read as follows: 

MAPROOTG: =SERVER!\ \SYS: 
ONE\\ USER\\ USER! 

continued 

For lhe IBM PC. XT. 
AT PC oos· or MS oos· 

SOLID STATE DISKETTE AND DRIVE EMULATORS 
FOR DISKLESS SYSTEMS 

• 	Diskless systems with local DOS and program storage 
for client LAN terminals, and embedded and industrial 
control systems. 

• Single or dual disk emulation of 5V4" or 3V2 11 diskettes. 

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

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

• Two Autoboot modes, aFile (read) and aProgramming mode 
-automatic disk drive designation set-up during booting. 

• Utilities and Users Manual included. 

• List prices from $195. OEM prices available. 

CURTIS, INC. 1~1 
2837 North Fairview Ave.•St. Paul, MN 55113 ~ 

612/631-9512 •Fax 612/631-9508 
" IBM PC, XT, AT, PS/2 and PC DOS are trademarks of IBM; MS DOS is atrademark of Microsoft 

304 BYTE • MARCH 1991 Circle 81 on Inquiry Card. 	 Circle 177 on Inquiry Card. 
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UNIVERSAL COMPLETE DATA ACQUISITION 

MFl-421 FEATURES 
•  Frequency counter• Range: 1 hz - 100 Mhz 

• Sensitivity: 1 hz - 60 Mhz (15mV) 60 Mhz ­
100 Mhz (25mV) • Accuracy: ±(1 hz + 1 dgt 
+ Time base error) • Display: 8 digits LED 
w/units annunciator 

•  Function generator • Frequency: 0.02 hz - 2 
Mhz • Output waveform: Sine, Square, 
Triangle, Skewed sine, Ramp, Pulse, TTL level 
square • Output: 0.1 Vpp - 20 Vpp • Output 
impedence: 5011/600!1 

•  Digital multimeter: 3.5 digit LCD Display 
• Auto ranging (DCV, ACV, Q, DCA, ACA) 
• Basic accuracy: ± (0.5% + 2 dgts) 

•  Power supply • Triple output, 0·50V, 0.5A 
Max; 15V, 1A;5V,2A 

Circle 323 on Inquiry Card. 

QIC 'n Easy Access to all your 
Data Everytime 

Lotus 123 
Sys 36/38 DBASE 
AS/400 

Mail Merge 
Everex 
Apollo 

Secure Data 
Duplication 

Sytos 
Sun 

XENIX  
UNIX  UNIX 

The QICPAK family provides unlquefadllties to acceu 1/ 4" (QIC) 
dataca1tridg•SCTUJtedon a wide range of Micros, Minis Mid· 
Range Systems using your PC. This gives you a secure, low cost, 
fast and high capacity alternative. 

OKPAK' s fadlilies cover all asp&tl of cariridge proceuirlg, including: 
e Extractingdatadirettlyfromthe cartridgeintopackagessuchaslotus 

123 or OB ASE or for use in Mail Merge applications. 

•  Data files can be by QICPAK from cart ridges recorded on 
many systems. including: IBM S}'1tem 36/JB. lS M AS!400, IBM PC.RT, 
Apollo, Maynard, Mountain, Sun, UNIX and XENIX 
systems etc. 

•  QICPAK's High Speed Camidge Dupl ication givesc omplete in·house 
control. 

• Ql(PAK's Backup & Restore facili t ies are UNIX tar compatible 

e Custom applications, eg recorded information may be protected from 
unwanted access providing secure interchange of your confidential 
information. 

• Source in Microsoft & Turbo C. Turbo Pascal and BASIC is provided 

We provide both QKPAK Kits for use w ith existing cartridge 
drives and also complete Internal & external solutions. Support is 
by the d evelopers. 

VOSON 
VOGON ENTERPRISES LIMITEO  

!14 EasthampStli!ad Road, Wokingham,  
Berks hire RG11 2JD England  

Tift: (44) 7341845111890042 Fax: (44} 714 890040  

Circle 3 l9° on lnquir,y C11rd. 

VERBATIM  
SONY• BASF  

100% CERTIFIED 
LIFETIME WARRANTY 
5V4" DS/DD $ .39 each 
5%" DS/HD .59 each 
3Y2" OS/DD .59 each 
3V2" DS/HD 1.04 each 

Price based on mix/malch qty. of 300 in bulk.  
Includes Tyvek sleeves and label kits.  

PREFORMATTED •COLORS• TAPES 

MEGASoft '  
P,O. Box710, NJ 07728 . 

800-222-0490;;. 
·tri NJ 908462·7628 ii 
FAx 908"46.i.;.f5656 . " 

Circle 175 on Inquiry Card. 

MULTl FUNCTIONS 
IN ONE INSTRUMENT PROGRAMMER  

• Programs PLO, E(E)PROM (up to 4MB), 
Bipolar PROM & Microcontroller 

•Tests TIUCMOS logic & DIS memory 
• Software controlled 40-pin un iversal 

device programmer 
• Interfaces with  IBM PC/XT/AT/386 or 

compatibles 
• Reliable and fast programming with Normal, 

Intelligent, Interactive, Quick pulse algorithms 
• Accepts JEDEC, INTEL extended HEX, 

Motorola S, Tektronix HEX, Binary formats 
• Manages 8, 16, and 32·bit word split 
• Supports most compilers In JEDEC format 
• High speed parallel Interlace card to PC 

Circle 324 on Inquiry Card. 

Jrt ,., 111m1• No ml"lm1,111n order• ...-...,.,.. P<elMllCiflC1 • DWIOI' 
COOAVNl.ASLE ShCoftil IOIVifl'IG•tnq 

Circle 184 on Inquiry Card. 

MULTIMEDIA PRODUCTS 

VIDEO CAPTURE BOARDS 
512 x 512 resolution 

24 bit - RGB 16 mil. clrs $1875 
8 bit - 256 gray levels $895 
FREE Menu driven Image 
Processing Software 
1oFREE hrs C development 
for YOUR application I  

C Graphics Library  
Digitize at Video rate  

NTSC Composite Video In/Out 
IBM AT/386 compatible 

1 YEAR WARRANTY 
30 day Money Back Guarantee. 

1753 Mass. Ave. 

EECS Cambridge MA 02140 
Tel: 617-498-9838 FAX: 617-491-6808 

Circle 101 on Inquiry Card. 

IC PROMPT DELIVERY!!! 
SAME DAY SHIPPING (USUALLY)s. QUANTITY ONE PRICES SHOWN tor JAN. 27, 1991 

DYNAMIC RAM 
4M Board for hp LJ'swi 2MB $160.00 
SIMM 2M IBM PS/2 Model 70 145.00 
SIMM 4Mx9 80 ns 285.00 
SIMM 1Mx9 80 ns 49.00 
4Mbit 4Mx1 80 ns 38.00 
4Mbit t Mx4 80 ns 47.00 
1 Mbit 1Mx1 80 ns 5.25 
41256 256Kx1 100 ns 2.40 
41256 256Kx1 120 ns 2.30 
44256 256Kx4 100 ns 5.25 
4464 64Kx4 100 ns 1.95 
41264• 64Kx4 100 ns 5.95 

EPROM 
27C1000 128Kx8 200 ns 
27C512 64Kx8 120 ns 
27256 32Kxs 150 ns 
27 128 16Kx8 250 ns 

STATIC RAM 
1Mblt 12SK•8 100 ns 
62256P-10 32KlrB 100 ns 

$AT Olf MHl.Cartl VISA Cr UPS CASH coo 
FEl>EXORDEJI• MICROPAOCESSOR.-S UNLIMITED. INC. 

REODYED OY. •<.OOO Jl, ,,__, A...-(918) 267 4961 n. lot IU!i4• BEGGS. OK 74Q1 -

MCP-550 1/0 MASTER CARD FEATURES 
• High performance, low cost data acquisition 

card with multi-functions: AID, D/A, 0/1, D/O 
• Maximum sampling  rate al 100,000  

samples/sec wit h option or 60,000  
samples/sec (standard)  

• Industry standard 12-bit resolution 
• 16 single ended or 8 differential AID channels 
•Two 12-bit monolithic multiplying DIA channels 
• TIL compatible 24 011 & D/O channels 
• Switch selectable analog input range:  

0-10V or + 10V  
•  Can be used with MCE-730: a versatile 16 

channel analog input multiplexing and signal 
conditioning card 

• Complete support of vendor application 
S/Ws such as Labtech Notebook, ASYST... 

Circle 325 on Inquiry Card. 

Intelligent Solutions 

 
FOR ISA & MCA 

The Only DCBs to 
Consider for NetWare! 

NEW/ PROCOMP F-DCB for NetWare 
has on-board boot & floppy support. 
NEW/ DRAVADD & DRANLM deliver 
super hard disk & erasable optical 
performance under NetWare. 
Use with NetWare 286 & 386. (Al.so,
driven; for OS{2, DOS and XENIX.) 
NEW! Create fully NetWare Ready 
compatible drives using DCBSET 5. 

ti)} Phone:(216) 234-6387rifvUJfr FAX: c216J 234.2233 

Professionals 

6777 ENGLE ROAD, CLEVELAND, OH 44130 

Circle 226 on Inquiry Card. 

(408)727-7687 

Circle 154 on Inquiry Card. 

JC GOLD CARD 
The JCS 486, lhe New Performance 
Leader- In Per!iOnal 486 Systemboards 

• lni..I 80486125(86) CPU 
• 8KB Cache in CPU 
• llalh C:Opn>oesaor in CPU•-w RAii for Video & Syslom BIOS 
• Second LeYel Cache Memory 

expandadable to 512KB 
• Wel'9k 4167 mmeric coproce...,,. ooc:k..t 
• 30 DAY llONEY BACK GUARANTEE 

486 Complete System . .. .. S3195 
frd>de - Memory, 15011E ESOI HOD, 

ESDI C"'*'8 Core,,!kw, 12 or 1.44MB FOO, 
MS DOS, AT VO, 101 Koyboord 

80386/20 CPU Bd, C&T chipset $615 
80386125 CPU Bd, C&T chipset $665 
80386/25 Cache Bd, C&T chipset $845 

Dealer lllqulrles wdcome TE. 

Jemlnl Electronics ('°8)727-41986 
3400 Oe La Cruz Blvd, Uni T PAX 

s.nta Cla<a Ca, 

CARD FOR IBM PC/XT/AT 



IBM MEMORY 
Model PS/1 

512K K<I 1057035 ........... .... . $99 .00 
2MB IBM PN NIA ..... .... $399.00 

Models 30-286, Exp. Board 1497259 
512K K<I 30F5348 ..... .. ....... $49.00 
2MB K;1 30F5360 ............... $139.00 

Models 70-E61 /121,55SX,65SX 
1MB 6450603 .......... ... .. .. $79.00 

Models 70-E611121 ,50Z,55SX,65SX 
2MB 6450604 ........ $139.00 

Models 55SX, 65SX, 34F3077 & 34F3011 
4MB 34F2933 ...... .. $399.00 

Mod el 70-A21 
2MB 

Model 80-141 
1MB 

6450608 . . .... ... $149.00 

6450375 ............... $129.00 
Models 80-111 /31 1 

2MB 6450379 ... ....... ..... $239.00 
Models 80-A21 /A31 

4MB 6451 060 .. ........... $549.00 
All Models 70 and 80 

2-BMB Board w/2M 
6450605 .. 

2-14MB Board w/2M 
$459.00 

34F3077 .... . ... .. .. $539.00 
4-16MB Board w/4M 

34F3011 
Models 50, 55Z, 60 & 65SX 

2-16M8 Board w/2MB 

... $825.00 

6450609 ... ........ $589.00 

LASER MEMORY 
Hewlett-Packard LaserJet llP, Ill and 1110 

1MB 33474B ..... ...... .... ... $89.00 
2MB 33475B .... ...... $159.00 
4MB 33477B ............... $279.00 

Hewlett-Packard LaserJet II & llD 
2MB 334448 ......... ... .. $169.00 
4MB 33445B ... ......... $289.00 

IBM Laser 4019 and 4019e 
1MB 1039136. . .. $169.00 
2MB 1039137 .... ......... $219.00 
3.5MB 1 038675 ............ $299.00 

!!NEW!!Canon LBP-4 
1MB 563-2230 .. ... $199.00 
2MB S63-2230· ....... $339.00 

Canon LBP-811, 811R, Bill 
2MB S63· 1880 ....... .... 5179.00 
4MB PN NIA . ..... . .. $289.00 

OkiLaser 400 ! ! N E W ! ! 
1MB 70014701 .. . ........ 5179.00 
2MB OKI PN NIA ... ...... $229.00 

Epson EPL6000 
2MB IBS401 ................ $289.00 
4MB PN NIA .............. 5429.00 

Panasonic 44501 and 4420 
1 MB KX-443 ............. .. $169.00 
2MB KX -441 . ... $229.00 
4MB PN NIA .. ...... .... .. .. $349.00 

ZENITH MEMORY 
Zenith Z-386120125/33 & JJE 

1MB ZA3613800ME ..... $79.00 
4MB ZA3800MK .... ... 5419.00 

Zenith Z-386/25 & 33 
2MB ZA3600MG .... .. $149.00 

Zenith Z-386 SX 
2MBKit Z·605·1 . .... . $149.00 

Zenith TurboSport 386e 
1MB ZA·3034 ·ME 
4MB PN NI A 

S2S9.0D 
5589.DD 

DeskPro 286-E,386-20/20E/25 
1MB 113131 -001 . $119.00 
4MB 113132-001 ......... $319.00 

DeskPro 3865116 
1MB 113646-001 ...... .. .... . $119.00 
4MB 112534-001 .. $319.00 

DeskPro 286N, 386N and 386SX and 20 
1 MB 118688 -001 ...... ........ $79.00 
4MB 118690-001 ... .. . .. ..... $419.00 

DeskPro 386N, 386SX and 20 
2MB 118689-001 .. $149.00 

DeskPro 386-33, 486-33 & SystemPro 
2MB 115144-00 1 ....... .. ... ... $169.00 
8MB 116561·001 . ...... $1299.00 

OeskPro 386-20e and 25e 
1 MB Board 113644-001 .. ........... .. $189.00 
4MB Board 113645·001 ........... . $489.00 

DeskPro 3865 
1 MB Board 11 3633-001 ............. $189.00 
'4MB Board 113634 001 .............. $489.00 

DeskPro 386116 (Populate Jn this order) 
1MB Kil 108071 -001 ............ $135.00 
1 MB Board 108069-001 .............. $349.00 
2MB Board 108069/71 -001 .......... $449.00 
4MB ilQ;or~ 108070·001 ......... .. .. $799.00 
8M8 Board 1 08070172 -001 .. ...... $1399.00 

AST MEMORY 
Bravo/286 

128K Kit 50051 0-011 ..... ....... . .. .. $29.00 
Premium 386C and 386-16 

1MB K;1 50051 0-007 .. ... 585.00 
4MB K;1 500510-008 .... .. .... $289.00 

Premium 386-20 
1MB Kil 50051 0-003 .................. $99.00 
4MB KU 500510-004 .... .... .. $319.00 

Bravo 386-SX , WS/286;386 and 12 
2MB K;1 500510-002 .. ... $149 .00 
4MB K;1 50051 0·008 ........ .. ..... . $289.00 

Premium 386-SX/16125/33 & all 486 models 
1MB 500718-002 .. . . . $79 .00 

Premium 486 
2MB 500718-004 ... .... ....... $219 .00 

Premium II 386SX/20, 3B6SXJ16 
1MB 500780-003 . ............. . $109.00 
4MB 500780-004 .... ...... .. ... $589.00 

Premium 386/33T, 486125 (ALL), Bravo 486125 
8MB PN NIA .... ............... $1169.00 
WE ALSO HAVE MEMORY FOR CUPI0-32 

500818-001 ANO 500122-004...CALL NOW ... 

HEWLETI·PACKARD MEMORY 
Ser ies 9000/400T and 425T 

4MB K;1 H98229C .... $999.00 
8MB K<I H98229B ... ..... ..... ... ... $1999.00 
16MB K;1 HP PN NIA ........... .... $3159.00 
32MB K;1 H98229E ...... .. ... $6319.00 

Vectra QS/165 & ES/12PC 
2MB K;1 D1354A . $139.00 

Veclra 051165 and R5/20PC 
1MB K;1 D1540A ..... .. $79 .00 
4MB K<I D1542A .............. .... .. ... $279.00 

Veclra QS/20PC, RSl25PC, 20C and 25C 
1MB Kil 01640A .......... ............... $79.00 
4MB K;1 D1642A . . .. ... . $279.00 

Vectra 486 PC 
1 MB Kit 021 SOA ... .... ..... .... ... ... $89.00 
4MB Kit D2151A ...... ........... $419 .00 

Vectra 486PC and 386/25 PC 
8MB K;1 D2152A $829.00 

Vectra 386125 PC 
2MBK;1 D2381A SIS900 

v Terms: Am Ex (+4%). Visa . MC . COD/Cash . 

AMERICAN 
EXPRESS 

Net 30 on purchase orders from qualified firms. 
t/ 20% Restocking fee on all non-defective returns 

& refused orders. AMA # required. 
t/ Manufacturers part numbers are for your 

convenience, all products third pany. 
v PRICES AND AVAILABILITY SUBJECT TO 

CHANGE. 

Canon LBP-4 memory board 
1 MB ...... ....... ... . .... .. $229.00 
2MB . .... ..... ....... ... . $399.00 

Okidata OL-400 
1 MB ... . ...... $229.00 
2MB . .. .... $399.00 

Toshiba portable T1000LE & 2000SX 
2MB ........... $299.00 
4MB .. $649.00 
BMB . . .. .. .. .... ......... $1199.00 

Call lo<.all other...makes an<l moil.els 

Model 1 OOOSE, XE, LE and 2000SX 
1MB ..... ....... ........... $269.00 
2MB ..... . .. $299.00 

Model 1OOOLE and 2000SX 

Model T1200XE 
Model T1600 
Model T3100E 
Model T3100SX 

Model T3200SX 

4MB .. . $749.00 
8MB $1399.00 
2MB . . .............. .. $179.00 
2MB .. ...... ...... . $179.00 
2MB .... . ...... ... .. $119.00 
2MB .. .. .. $179.00 
4MB ..... ..... ... .... ... $499.00 
2MB ... . .... $179.00 
4MB . . ......... $499.00 

Model T3200 3MB .... ........... .. ...... $299.00 
Model T5100 2MB . .... ... $179.00 
Model T5200,T8500 2MB .. ... .... ... $179.00 

8M0 $1189.00 

COMPAQ 
Portable Ill 512K .. ... . ... $39.00 

2MB .. . . ......... 135.00 
Portable 386120 1 MB .. . ..... $285.00 

4MB .. . . ...... $845.00 
Portable LTE 286 1MB ............. ... .. . $135.00 

2MB . .. 5185.00 
NEW! 4MB .. ........ .. ......... $795.00 
SLT-286 1MB ................ ... $165.00 

4MB .. ............ .. .. .... $795.00 
SLT-386 1MB ... . $225.00 

2MB .......... ... . . ... .. $395.00 
NEW! 4MB ...................... $875.00 

ZENITH 
SuperSport 286 and 286e 

1MB ............ .. .. ...... $179.00 
SuperSpor t SX and 286e 

2MB .. .. ... $325 .00 
SuperSport SX 2MB A or B .. ........ $295.00 
TurboSport 386e 1MB .... ........ ... ..... .. $259.00 

4MB . .. $589.00 

NEC 
Pro5peed 286 and 386SX/16 

1 MB .................. $289.00 
2MB ..... . $442.00 
4MB .. . $749.00 

ProSpeed SX /20 1M8 .. .. . $309.00 
4MB .. ... .. ......... .. . $709.00 

ProSpeed 386 2MB ...... .. .... ... .... .. . $489.00 
8MB .. ........... .. ..... $1659.00 

Memory upgrad~s 
manufactured 
by: 

A P RICORN 

KillJl~l!~Al! 
PARAGO.N 
MEMORY CORP,.QRATJON 

EXPANSION BOARDS 
Everex RAM 3000 Deluxe 

Up to 3MB of base. expanded ;Jfl(1 '01 exlended 
memory. EMS 4 O compalib!e w1lh no wail stales 
Uses 256Kx1 Dram . 

with OK: SIM159 ................ $99.00 
with 512K: SIM159-05 ......... $139.00 

BocaRam/XT 
LP to 2MB of expanded memory fo r any IBM PC. XT 
and 8-bit F{; bus compatibles running at CPU speeds 
uplo12MHz. UM 4 O compa11ble Uses 256K Dram 

withOK: S/MXTOO ........... $119.00 
with 512K: SIMXT05 ........... $149.00 

BocaRamlATP/us 
Up to 8M8 for any AT or 16 bit compatible m;a1;:h.i~so 

running up 10 33MHz . Oflers conv entional. expanded 
and/or extended memory . provides a maximum of 
8MB UM/EMS 4.0 Uses 1x 1 Dram 
with OK: S/MATBO ........... $119.00 
with2MB: SIMAT82 ........... $239.00 

OrchidB/16 
Up10 32MB for IBM AT. or 16-bil ccmp.n:bkl Use as 
conven11onal. expanded and or extended vp10 32MB 
using 256K. 1MB or 4MB mdus1ry standard SIMMs 

with OK: SIM1900 ............ $239.00 
with 1MB: SIM1900-05 ....... $299.00 

IBM TYPE 
4M,9·80 ..... . $299.00 
1Mx9-12 .$54.00 
I M,9· I 0 ... ...... $56.00 
1 Mx9-80 .... .. . $58.00 
1Mx9-70 ........ . $60.00 
256,9-12 ... . $16.00 
256x9-10 .... .... $17.00 
256,9·80 ...... .. $18.00 
256x9 -60 ....... $20.00 

APPLE-MAC 
4Mx8-80 
1Mx8-12 
1Mx8 · 10 
1Mx8-80 . 
256x8· 12 
256x8-1 0 
256.-8·80 

$279.00 
548.00 
SS0.00 
SS2 .00 
Sl4.00 
$15.00 
$16 00 

1MX1 
1MX1·12 ........... $5.00 
1MX1·10 ........... $5.50 
1 MX1-80 ..... .. ... $6.00 
1MX1·70 ........... $6 .50 
1 MX1-60 ....... ... $7.50 

256KX4 
256KX4-12 ....... $5.00 
256KX4·10 .. ..... $5.50 
245KX4-80 ....... $6.00 

256KX1 
256KX1-12 ....... $1.80 
256KX1 · 10 ....... $1 .90 
256KX1-80 ....... $2.00 
256KX1· 70 ....... $2.50 
256KX1·60 ....... $3.00 

STATIC COLUMN 
ALSO AVA1LA9lE 

Why buy from Fi rst Sou rce International? 
We make a good price a GREAT price! 

When you buy from FSI the price includes EXCELLENT 
SER VICE and SUPPORT from our TRAINED SALES 
STAFF. And if there's a problem, we wil l be here to help 
you. 

"The Only Source" for Memory! 
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New Schematic and PCB Software 
With support for extended and expanded 
memory, HiWIRE II can handle your most 
demanding schematic and PCB designs 
quickly and easily. The unique HiWIRE 
editor allows you to display and edit 
schematics and PCBs simultaneously, us­
ing the same commands for each. HiWIRE 
II is $995, and is guaranteed. 

\\'IN'l'm( 
__..______J Corporation 

1801 South Street, Lafayette, IN 47904 
(800) 742-6809 or (317) 44!1-1903 

NOW slop data loss before it strikes! 

Drive Guard puls yon on lhc'offcusivc against sud­
den clala loss disasters by dclc<.:ling margina l co11­
dilio11s in your 5.25 in, high-dc11sily, floppy drive 
hefore they become a prohlcm. At last ym1 'll l.:riow 
when it's safe to store your valuahk data on disk. 

Selcc1.ed f eaturcs: 

• Fast, accurate tC':-;t of your Happy drive. 
• He.solves iuterrhang<'nhi\ity problems. 
• Easy to use, menu driven interface. 
• 011-li11e help, mono and color support. 

• Printed reports with tesl result history. 

Drive Guard is au iudispcnsib lc utility for anyone 

who owns or uses a PC/AT or 100% coH1 patible 
\OlllJHJler with one or 111orc 5.2.1 in, high-density, 
1.2 meg floppy disk drives. 512k HAM rc ~uircd . 

Send check or money order for $89.95+S4.00 S&ll 
to Test Techuology, P.O. llox 360118, Milpitas, 
CA 95036. California residents add sales lax. Call 
(•tOS) 946-1722, 9am lo 5pm PST 

"Don't hoot "1' 111itho11t it/" 

Circle 322 on Inquiry Card. 

3M Data Cartridges 
. "f :;'):f.Qt"K5fr 

Call for fre.e 80 page catalog! CE 
Mi'I. ader $25.00. In Canada Min. crder $100.00. .. , • _ 
S&H: FOB G-and Rapids Ml. COD: add1 $5.50. - • 

Mll r•r1111s1~-~~l;~~~ed~;:U~t:~~ 
p Grand Rapids, Ml 49518 

lll I.. 616·698·2242 FAX:616-698·9047 

Circle 225 on Inquiry Card. 

NEW FREE 272 PAGE DATA ACQUISITION 
& CONTROL HANDBOOK FOR IBM PUXTI 
AT, PS/2 AND COMPATIBLE COMPUTERS 

• SIGNAL CONDITIONING 

• COMMUNICATION 

~ • INDUSTRIAL CONTROL 

• PC INSTRUMENTS 

"SEND TODAY FOR YOUR FREE 212 PAGE MIIRABYTE 
DATA A(OIJISITIO#& CONTROL HAlf)BOOK 

i$#1111ili1 METRABYTE 
440 Myles Standish Blvd., Taunton, MA 02780 
(508) 880-3000 TLX: 503989 FAX: (508) 880-0179 

Circle 157 on Inquiry Card. 

Circle 287 on Inquiry Card. 

DECflEK Terminal Emulation 

~ 
L..• •EM4105 
Tektronix 41051401014014 r •DEC VT320, VT220, VT102 

,.. • 16 color VGNEGA support 
• PostScript, HP Laserjet, plotter 

high resolution hardcopy 
•Pan/Zoom, mouse support 
• Extensive network support 

t. EM320L.• • DEC VT320, VT220, VT102
lf' .•True 132columndisplay 
" • Remappable keyboard 

• KERMIT, Xmodem file transfer 
• DOS hot key(only 170 Kb9 
• Extensive network support 

OivetSified Computer Systems, Inc. 
3775 Ins Avenue. Sude 18 
Boulder. CO 80301 (303) 441·9251 
FAX 303·441·1406 

All Traaemarks AcknONler.Jgeo 

Circle 97 on Inquiry Card. 

COPROCESSOR SPECIALIST 

AMO 

AM80C287·10 


with manual & disc 


ihl§i 

8087 $ 82. 
$ 99.00 ! 

8087-2 122. 
8087-1 151. 

2C87·8 164. 80387DX·16 309. 2C87·10 178. 
80387DX-20 351. 2C87·12.5 189. 
80387DX-25 429. 2C87·20 239. 

3C87·16 259.80387DX-33 532. 3C87-20 279. 
287XUXLT 199. 3C87-25 359. 
80387SX-16 297. 3C87·33 449. 

3C87SX-16 298.80387SX-20 313. 
3C87SX-20 CALL 

WEITEK 
X83087·16 259. 

3167-20 340. X83087·20 295. 
3167-25 569. x83o87.25 368. 
3167-33 699. X83087 .33 448. 
4167-25 747. X83S87·16 230. 
4167·33 990. X83S87·20 252. 

ANN & ANTHONY (DAI) 
2464 El Camino Real, Suite 420 


Sanla Clara, CA 95051 

Tel: (408) 988·5083 Fax: (408) 988-3986 


Circle 22 on Inquiry Card. 

•New WINDOWS 3.0 Compatible Software 
• 48 Channels @ 25 MHz x 4K word deep 
• 	 16 Trigger \\brds/16 Level Trigger Sequence 
• S1orage and Recall of traces/setups to disk 
• 	 Disassemblers available for: 68000, 8088. 8086, 6801, 

6811. Z80. 8085, 6502, 6809. 6303. 8031. 

NCI 0 6438 UNIVERSITY DRIVE 

HUNTSVILLE, AL 35806 • (205) 837-6667 


FAX (205) 837-5221 


Circle 197 on Inquiry Card. 

There isaDifference. 
lifetime Free U~ 

.Q 

EP·1 
$349 

Aprogrammerisnoljust anolher programme1: 1hat 
is why BP Microsystems is commited to bringing our 
customers the highest quality programmers at ar. 
affordable price. Agood example of this commilment 
is the EP·l EPROM Programmer. 1he EP·l supports 
virtually every 24- or 28-pin E/EPROM. And, all of 
our programmers include lifetime free software 
updates and an unconditional money back guarantee. 

BP~ 
1-800-225-2102 

(7131 481-9430 

Circle 50 on Inquiry Card. 

• FINALLY ANY COMPUTER CAN HA VE 1/0 
• PLUGS INTO ANY STANDARD RS-232 PORr 
• 16DIGITALINPUTS.16DIGITALOUTPUTS 
• ALL 1/0 Ol'fO-ISOLATED PROTECrED 
•NO ADDITIONAL HARDWARE REQUIRED 
• NO MORE SPECIAL PLUG-IN CARDS 
• EASY TO PROGRAM IN ANY LANGUAGE 
• UP TO 4 BOARDS CONNECr TO ONE RS-232 
• IDEAL FOR REMOTE MONITOR & CONTROL 
• USED IN INDUSTRY. SCHOOLS. LABS & HOBBY 
• INDUSTRIAL VERSION AVAILABLE 
• RS-422/485 VERSION AVAILABLE 
• CRAFCET CONTROL somVARE AVAILABLE 
• COMES WITH PC BASJC PROGRAM DEMO DISK 
•STANDARD UNIT PRICED ATONLY $ 349 QTY I 
•DEALER INQUIRIES ARE WELCOME 

P. SHERMAN ENTERPRISES (514) 331-3712 

Circle 230 on Inquiry Card. 

http:x83o87.25


LOWEST COST, FASTEST SERVICE, GUARANTEED QUALITY 


DataAcquisition &Control 
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24 line TTL 110: 
Connect 24 signals, 
TIL 0/ 5V levels or 
switches. (8255A) 

DG-148: $72 

Canada 

DIA converter: 
4 Channel 8 Bit D/A 
converter with out­
put amplifiers. 

DA-147: $149 

Alpha l'n•lul't' Systmis Group <'macl1 1~1 ·i 16-27 2·508·i 
Japan 
jap;u1 Cn'SCent Inc. Ph: .l-82+7449 fax: :l-818·8914 

Spain 
Arte<~ S.C.I '. l'h: (9.\ ) :\25 70 15 

Germany 
SW Date1lll~l111ik Gm hl -1 11 

Clock with Alarm: 

Fax: ·~9 (O) ~ 1 06 ·1t)(}l 

Conversion time 
130ms. 1 channel; 
expand with 
RE-156 or MX-155 

AN-146: $153 

Italy 

common. 
MX-155: $83 

Powerful clock/ 
calendar. Battery 
backup. CL-144: $98 

mim>S )'Stems srl Ph: (02) .H 10.l ·i20 Fa\: (IJ2l .l.\ Ill.\ 419 
Norway 
.vseon-TrJde l'h: CIHl 41 8.\51 liL\: (O·•l ·•I 94i2 
Uruguay 
Jnrge Gard l'h: 598 2,iH,l!K'5 fa" 598 2')·i.\.\0(1 

Asia (Singapore) 
Jlatun Dtwlnpment Agmq- l\t. Ltd. 

N~158 Telephone Control Card: 
Take total control over your telephone 
communication. Direct telephone line inter­

face gives you control over line connect/ 
disconnect, touch-tone 
decoding and en­
coding, and 
detects call 
progress. Set 
your computer 
to dial out auto­
matically, to keep 
trying if busy signal, 
control voice synthe­
sizer, tape recorder with complete in/out 
capability. FCC approved. 
TE-158: $1~.oo 

Relay Card: 
8 individually con­
trolled industrial 
relays. 3A at 
120VAC, SPST. 

RE-140: $142 

8 Bit A to D: 
8 Analog inputs. 
0-5.1V.20mV steps. 
7500 readings/sec. 

AD-142: $142 

he happy to answer yours, too. Call our FREE 
Technical Ad"ice Department at (203) 6;6-1806, 
or fax us your question at (20.~) 6;6-07;6. Let's 
hear from you! 

Kevin Tschudi Engineer, Alpba Products 

Circle 11 on Inquiry Card. 

Temperature 

Sensor: 

Range 0-200°F. 
10mV/ 0 .2° Resolu­
tion with AD-142. 

TS-111: $12 

Digital Input: 
8 opto-isolated 
inputs. Read volt­
age presence or 
switch closures. 

IN-141: $65 

If you ha,·e a technical 
problem, call us! 
After I; years in data 
acquisition and control, 
11'<.'ve come to know a 
little. We've answered 
thousands of questions 
from customers. We'll 

Latched Digital 

Input: 

8 opto-isolated 
inputs. Each input 
individually latched 
to catch switch 
closures and alarm 
loops. Ll-157: $85 

Smart Quad 
Stepper Controller: 
On board micro­

processor controls 

four motors simul­

taneously. Uses sim ­

ple commands like 

"MOVE ARM 10.2 

(INCHES) LEFT". Set 

position, ramping, 
speed, units ... Many 
inputs.for limit 
switches etc. Stepper 
motors available. 
fll SC-149: $299 

NFA-154 High Speed 12 Bit AID 
Converter: 
Blinding speed at low cost! Convert at I 0 
µs. Eight input channels accepting 0-5V sig­
nals. Special onboard vmiable gain ampli­

fier lets you read 
signals less than 

II.SB (l.2mv). 
For value com­
bined \\ith 
speed in data 
acquisition 
and signal 
processing, 

this converter leads the pack! 
FA-154: $179.00 

12 Bit A to D: 32 Channel 
Range: ±4V. Multiplexer: 
On-board amp. Switches up to 32 
1mV resolution. channels to a single 

Odin Software: 
PC compatible. 
Control relays from 
analog inputs or 
time schedules. 
Logging. Runs in 
background. 

05-189: $129 

Reed Relay Card: 
8 reed relays (20mA 
at 60VDC, SPST). 

RE-156: $109 

Di~ital Output
Driver: 
8 outputs: 250mA 
at 12V. For relays, 
solenoids, stepper 
motors, lamps. 

ST-143: $78 

We back onr low 
prices \\ith great 
customer ser\"ice! 
We're a totallyservice­
driven company. To 
keep our prices low and 
volume high, we must 
rely on your repeat 

business. Never worry about a problem with 
Alpha Products. We fix everything. We guarantee 
everything. No fine print. No excuses. \\'c' re here 
to make you successful. 

Touch Tone 
Decoder: 
Converts tones to 
unique values. 

PH-145: $87 

A-Bus Proto­
typing card: 

PR-152: $16 

These products work 
with IBM PC, Apple II, 
Commodore and Tandy, 
etc. Our serial interfaces 
let you use any computer 
with an RS-232 port. 

A-Bus Adapters: 
IBM PC/XT/AT & 
compatibles. 

AR-133: $69 

MicroChannel 
Adapter: 
Parallel Adapters 
also available for 
Apple 11, Commo­
dore 64, 128, TRS-80. 

AR-170: $93 

Motherboard: 
Holds up to 5 A-Bus 
cards. MB-120: $108 

Counter Timer: 
Three 16 bit coun­
ters/timers. Count 
pulses, measure 
frequency. 

CT-150: $132 

Serial Adapter: 
Connect A-Bus sys­
tems to any RS-232 
port. SA-129: $149 

Serial Processor: 
Built in BASIC for 
off-line monitoring, 
logging, decision 
making. 

SP-127: $189 



Buy with 


ence 


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

Ask These Important 
Questions 
• 	 How long has the company 

been in business? 

• 	 Does the company offer 

technical assistance? 


• 	 Is there a service facility? 

• 	 Are manufacturers warran­
ties handled through the 
company? 

• 	 Doest he seller have formal 
return and refund policies? 

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

• 	 Are credit card charges held 
until time of shipment? 

• 	 What are shipping costs for 
items ordered? 

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

Purchasing Guidelines 
• 	 State as completely and ac­

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

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

• 	 Confirm that the price is as 
advertised. 

• 	 Obtain an order number 

and identification of the 

sales representative. 


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

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

This message is brought to you 
by: 

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

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 
of the Dir1=ct Marketing Association. Inc. 



TOSHIBA SALE! 

100 MB T8500 $1998 

386-25 CACHE 

List Price s5999 

Laser Printer 

~-6. OKILA.l"ER'"400 

OKILAS'ER "alV - sees
8 Page/ Minute $1 398 

OKILAS'ER"SB MEMORY UPGRADES ____ 

2 MB PostSaipt HEWLElT PACKARD Laser I MB_'98$1 998 
HEWLElT PACKARD Laser 2 MB-'138 
HEWLETr PACKARD Laser 4 MB - '228 
IBM PS/2 30/ 286 2 MB ---'138 

MATH Co-Processors ---• IBM All Models a 
FAX cards------­9600 Send/Receive FAX Card--' 128 
FRECOM FAX 96 '178IHTl:L 8087 s MHz •as IBM Laser I MB '98 

IHTl:L 8087-2 8 MHz 5128 FRECOM 1 Liner 96 ' 288 
IBM Laser 2 MB 1148 

IHTl:L 8087-1 10 MHz '168 IBM Laser 35 MB 1198MICE-------­ CALCULUS EZ·FAX 48 5 148 
Serial Mouse '28 Editors Choice TF·SSSAMO 80C287 12 MHz '99 T.I. TraYtlMate I MB 1188
ZNIX Super Mouse II w/Windows 3.0 •as FAX Line and Auto-Swttc"----'148IHTl:L 80287 6 MHz '138 T.I. MlaoL;oser I MB '98 


IHTl:L 80287XL 20 MHz ---'199 TF-300 3-Way FAX Swttc '98 TOSHIBA T1000/ SE/XEILE I MB • 1148
MICROSOFT Mouse w/Windows 3.0. 5139 
MICROSOFT Mouse w /Paint __'99

CYRIX 83587·16 16 MHZ ---'268 TOSHIBA SE/XE/LE TZDOOSX 2 MB'228 
MODEMS - ----- ­IHTl:L 80387 SX 16 MHz ___,298 TOSHIBA T3100SX 2 MB - --' 148

TAPE BACK-UP-----· 2400 Internal Modem '74
CYRIX 83587·20 20 MHz ___•2as TOSHIBA T3100SX 4 MB ---'398 

AT&T40 MB-----~'198 2400 External Modem '88 TOSHlBA TS200/T8SOO 2 MB - ' 158IHTl:L 80381 sx 20 MHZ---'328 CMS Jumbo 120 MB '248 2400 Internal Send FAX 96 ___'96 TOSHIBA TSZOO/T8SDO 8 MB -'998CYRIX 83087·20 20 MHz ---'338 60 MB Tape back·up 121 9600 Internal Modem 5488 TOSHIBA All Models IIN'lt:L 80387·20 20 MHz ___s3as 
120 MB Tape Back-up ' 28 9600 External Modem 5498 AST. COMPAQ. ALR. NEC D

CVRIX 83087-ZS ZS MHz ---' 418 

No Surcharge SERVING THE COMMUNITY FOR OVER 16 YEARS 

1 =c··~~;JADECOMPUTERCE!~- 4901 W. Rosecrans Ave .. Box 5046. Hawthorne. California 90251-5046 (213) 973-7707 
California 


Torrance. Costa Mesa. w oodland Hills. 
 Call Toll free 1-800-421-55 00 
San Diego, Sunnyvale 1 D Day Money Back Guarantee 

Texas Georgia Arizona We accept checks. credit cards (or purchase orders from qualified firms and institutions). No 
Dall as. Houston Smyrna Phoenix surcharge on credit card orders. CA .. T X .. GA. & AZ. residents add sales tax. Prices and availability 

Not all items in st ock at our nine retail locations subject t o change without notice. S4.00 minimum shipping and handling charge. 
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• Equivalent to 6450604 or 30F5360 • 5 Year Warranty 

Your Price 12900 Each 


HEWLET PACKARD MEMORY BD 

• 2Meg for HPll·llP· fll or Ill 0 (Specify) • Expandable 10 4Meg 

Your Price 13500 

• 1MB X 1 - SONS • 5 Year Warranty • For Apple Compiu1e:ts 
Qty. 100 - 530 Qty. 250 - 5 20 Qty. 500 - 495 256 X 8-120NS - goo 256 X 8-150NS - 700 

BOCA AT PLUS MEMORY BDS COMPAQ MODULES16 BIT MEMORY BOARD FOR 286, 386 AT 
• Part Number 113132·001 • For Compaq Oeskpro 2B6E. 3B6/20E. 25EOK-BMeg Bd • 4.0 Ll\1 Compal. • ~ 5 Yr. Warr. • Conve ntio nal. 

Expanded &Extended Memo~• • Supports OOS. OS/2. UM/EMS & EEMS Your Price 23900
OK - 129" 2 Meg - 229" 4 Meg - 319 00 B Meg - 499" 

'-~-'-'--'-'-"='-'- ; J ]Tffi>~H1@~ ·1111 11 ~~M r~~ ~$9~~~ ~ l Jl ~~~Q·~~~, I n1 rUMQM'l I 1 	 ~po~ll~~
Eq~r"'~~~ II ~o~:ice Toshiba Model ~ded~~ry Eq~y~h~~~ N Lo:o~;ice IBM PS/2 Model :ded':ry Equi~~~art # lo:0~:ice 

113012·001 59" PORTABLE 1MB BO PC14-PAB311U 198" PS/2 15/1B6 511K Kil 30F534B 39" 
llB6BB·OOI TlOOOSE & XE 1MB BO PC14-PAB311U 28B" 30·2B6. 50 & 60 1MB Kil 30F5360 129"1MB Module 12400 

2MB Module 11B6B9·001 18800 PORTABLE Tl100xe 1MB BO PC13·PAB306U 17B00 PS/1 50Z & 55·SX. 65SX lMB SIMM 6450603 5900 
4MB Module 118690·001 44aoo PORTAB LE T1600 1MB BO PCB·PAB301U 158" 1MB SIMM 6450604 129" 

1MB Board 10B069·001 299" PORTABLE T3100e 1MB K11 1PC9·PAB34 IU 158" (Above Installed on Expansion Bd 1497259) 
2MB Board 108069 W/71 34B" PORTABLE T3100SX 1MB BO PCl5·PAB30BU 158" 55SX & 65SX 4MB Module 34F1933 or B7F 9977 369" 
IMB Kil 108071·001 138" 4MB BO PC15·PAB310U 45B OO (Above Installed on System Bd) 
4MB Board 49900 
4MB Kil 1~~~m~1 ~~::: PORTABLE T3100 3MB BO PC6·PA7137U 29800 ~~/~oz 55SX&60 65SX iJ~~1~'ir 14971~49586063450609 7900 

6 129011 
386s 4MB Board 13900 
OESKPRO tMB Board mm:~~l m:: :::;::'.: :::::sx ~~! ~~ ~!JH1a~g1~~ ~~::: ~~;~ ;0~~~ ~~1 BX1 :~~ ~:~~ ~:~~~~:1MB Module 

4MB Module 111534·001 25B" PORTABLE T5100 2MB Kil PClO·PAB3o4u 16800 PS/2 80·041 IMB Module 6450375 

OESKPRO IMB Module 113131·001 9800 DESKTOP TB500 BMB Kil PC10·PAB313U 995" PS/1 BO·lll.111.311311 2MB Module 6450379 
3B6i20. 25 286E 4MB Module 1 1 1 31 4MB Module 6451060 
OESKPRO 1MB Board ~~~~~~.~~~ ~~::: 11 I1 r l : I -1,e r.ti''FiH . ~ l _. : 1· ! 1. :. I ; ! I : :~;~ A ·16M8 Boaid 39900'. _ _ _l M .Mnri.v. 2 645605 OR 
3B6/20ei25E 4MB Board 113645-001 44eoo 1't ·~ M~ory " ,.,~~ith Your ALL 70s & 80s 4· 16MS Soaid 34F3077 OR 58900 
DESK PRO 2MB Module B· 16MB 8oo11d 34F301 1 94900 

3B6/33. 4B6/25 BMB Module nm1~~1 m:: g~~M>lode l ~~i·~odule E~~~io~~tE# Lnw :g~~· 
SYSTEMPRO 32MB Module 116568·001 5800" 1MB Module ZA3BOOMG 18900 111 . I ! I · '. i~~M ~tj~~Pi& I lt ;1l l l I l I -- PORTABLES -­

89 00 	 9900PORTABLE 512K Kil 107331·00t Z3B6/15. 10 1MB Module ZA3600ME Description ~~ 1!>0 s \2GNS ! DONS BONS JONS 
Ill INTFC BO 107BOB·00t 99" 1MB Module ZA3BOOMG Uxl ~ ~ ~1890 0 

EXP BO 107811·001 249" 4MB Module ZA3BOOMK 39900 64 x 4 '\ S\r$ 111 21• 2•' 3' ' 

SLT/286 IMB Module 110235·001 198" 	 ~~g ~ ~ \(\~~· 1~ i~! ~:: ~:: ~::2MB Kil 107332·001 179" Z24B. Z1B6LP. Z3B6SX 2MB Module Z·605·1 19900 

4MB Module 110237·001 478" TURBO SPAT 3B6.3B6e IMB Kil ZA3034ME 47500 1 Meg x 1 ()\~ 4n 5 1~ 5Jo 5n 
l.TEi2B6 512K Board 117077-001 199" SUPER SPAT 1MB Kil ZAIB0·64 44900 

1MB Board 117081·001 128" sx 1MB Kil ZAIBO·B6 44900 I:::; I I l li48~~ ;4~~ :M~MQ~Y l J 1 j l2MB Board 1170B1·002 249" 2MB Kil ZA1BO·B7 44900 
PORTABLE 1MB Kil 107651·001 228" SUPER SPAT 1B6 1MB Kil ZA1B0·66 219 00 Memory . HP Your 
386 INTFC BO 107707·001 99" 1B6e. SX 1MB Kil ZA1B0·64 39900 Model Added Equiv. Part II Lo w Price 

4MB Board 107653·001 799" LASER JET 1MB Module 33443B BB" 
4MB Ext Board 107654·001 799" II & 110 1MB Module 33444B 138" 

Sl.T/3B6S IMB Module 108303·001 349" 4MB Module 33445B 22aoo 
2MB Module 108304·001 499" HP3 & 1110 IMB Module 33474A/B 98" 

HPllP 1MB Module 33475A/B 14Boo 
4MB Module NIA 23aoo1 1~~r4§1 ' M=M9P4ti$ '1 I; I· I~ i CANON LBP 1MB Module NIA ggoo 

~g~c:i~if1~nM 12~~~ 10~~~ s:r.~ 7~~~ 6f~~ 811. Bl lR. 8111 1MB Module NIA 148" 
4M8 Modu!e NIA 23e''0 

1Meg x aApple 5a110 51011 5400 71 00 7900 
11..~ x 9 IBM 55011 5700 5900 5900 7400 IBM LASER IMB Board 1039136 148" 
4Me9 x 9 IBM 319"299 00 	 MODEL 4019 1MB Board 1039137 198" 

• l'leSl.em 0!911'1 IOOOMr.tl • 2 I lnterle"'e 
• Wo1 ks w111n Mf M H1r<1dr1vtt. 

List 1990° Your Pri ce 4900 
WO 1003 MM2 Slme wi llop111 89" 

s:Et' J • .. . 
I : F~~: c~~tj ~,240~ ~ ~~µ~ MQQ~M J 

• Automatic Group 111 Digital Fax• Bkg . operation • Send lext. screen images,-· scann. pages• Hayes compal. modem built on • Fax 9600/7200/4B00/2400 
• Software-telephone cord 
• New. factory sealed List 695 Your Price 14900 

1 
rJ~t#~~ l [ l I rMQQf~~ [ l [ I !I : I I !I I ~~~f~~~:~ ,~,~~~~~~~~~QR~l 111 11 I ~~~~~ ~~AG~TE~ H~~Q~~,~~ l [ I1 j l ~ 
• Fully Hayes Compatible • Monilor Speaker with Volume Control B Bil 32 Bil 	 AT KIT xr KIT 
• 14001300 Baud Transm1Ssion Rate• Addressable COM 1.2.3.4 	 BOB7 5MHz or less 79:: B03B7·16 16MHz 299" sn2s.o 20mB 40msec 35 " s249 5299 
• Compatible w/IBM. PC. Xl. AT & Compatibles• 1 Yr. Manu. Warranty 	 BOB7·1 BMHz 10400 80387·20 10MHz 349" ST125·1 20mB 28msec 3s·· S269 $3 19 
• Full Duplex Operalion • Complete w/Soflware • Auto Dial/Auto An••er BOB?·I lOMHz or. less 179 B03B7·15 15MHz 449" ST13B·O 30mB 40msec 35 ·· S289 S339 
Internal 69" Ex ternal 89.. 6MH:s Bil gg~~n~ 33MHz ~~::: ST138·1 30mB 1Bmsec 3 5·· S309 $JS980187 12400 

ST225 
'I B01B7·10 IOMHz 149" B01B7·Xl 19B" ST23BR (ALL) 30mB 65msec S219 SV!l 

BOC1B7·11 Laplop 199" 801B7·XLT 204" Sl25l·I 42mB 1Bmsec SZ49 S31f 

B01B7·B BMHz 189" B03B7·SX10 32B" 20ntl 65msec S199 S2ol9 

I 1 , • J>JI ; j . " ,. j , 1 , ST177R·1 (RLLJ 65m8 2Bmsec S339 S3!9 
M TSUMI : 360K Vz HI. 5'1• 5900 1 

12 Meg 51;, Grey Face 5900 ' ~.;;~~·( :cO~!.F\Q~tE~S : mm (RLLJ ~~O~B1~~~;;, . . ~~:: ~mI 	 1 1 11 1 1111
720K 31/2" Drive w/5V4" mounting 5900 FOR HARODRI VES XT k.1ts,inc!_Udrc~bln.. satt7ar~ (°'.'~ 32Me1;on11oll~r •AT k'.lsi ~ cl u d@ calltu .n lls. ~ (M1 32MBJ 

1.44 Meg 3!1?,. Drive w/5 ~ ,. mounting . . . . ... . . . . ... .79"' 	 5900 1\~1
IDE Contr oller 3900 B Bi l. WO Con troller 1 1 \ ~~~ ' ' ' VIDEO' CARDS 11 I ii I • J f]

360K Tandon TM100·2 Ful l HI (The original IBM) 5900 	 16 Bil WO Controller 1:1 109 00 16 B11 Everex HO/Floppy 1.1 99" ~J~l\l\~l'I, j · ' · · · ) f • [ . 
FOR FLOPPYS: Super Floppy Contr~• 12. 360K. 720K & I 44 Drives 69" EGA C;rd. . 69" 

·~ ~i~111~ ; I : ••oN1roi:ts -, I · I 1 1 11 I I I:[ ,~~"'~~ I : : ''!I IJ " • • I I I - • ; : CONN EA JOI:;H~ROORIV~ I 1 11 MonoGraphics !Hercules Compallb!e) with Par Pon 2900 
. • I . I . J • ~ 'J l - r~ l • r-~ I • • • I • ' r-""! I ~~~~ ~aar~h!{esxt(~~~cu!es Compatible) Wllh Par Port 3~: : 

14" YGA MUITISCAH 1024 X 768 28 001 • llew I Yr Warr 35900 
3490040 Meg IB Mil. Sec. 100 M•o I& Mil. Ste 499 00 VGA Card 1014 x 7~B (156K Exp 511Ki 99"

14" VGA DEMO 640 X 4BO .31 Doi • 3 Mo. Warr: • Looks New 289" 200 Meg 18 Mil Sec. tl.t.9" STB mono/color card . 	 2900 

ORDERS ONLY All Products90 OayWarranlyunlessstaled othe1wise. NO SURCHARGE FOR MC/VIS.A/AE SE HABLA ESPANOL 
• WE ACCEPT INTERNATIONAL ORDERS TERMS: 

• WE ALSO PURCHASE EXCESS MC • VISA • AE • COD CASH • NET ~~ 
TECHNICAL I CUSTIJMER SERVICE I ORDER STATUS: 
800-654-7762 INVENTORY-FAX OR CALL •Purchase Order:ii l rom Unlversilies. 

• NO SOFTWARE RETURNS Fortune 1000 & Government Agencies 
• Personal Checks • COD add $5.00702-294-0204 ALL PRICES FINAL 	 Ea 

• 20% Restocking Fee on Returns Within 30 Days 
FAX 702·294·1168 • No Refunds Aller 30 Days - EXCHANGE ONLY 


http:IOOOMr.tl
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ROM BIOS UPGRADES 
ROM BIOS FEATURES 

HE OOM BIC\5 UPGRADES SUPPORT J&IK, 720K, 1.2MB & 1.44MB FLOPPY OGK 
ORIVfS; COM Pl.ITT 58-UP IN OOM. EGA ANO VGA SUPl'Cll~ OPTilNAL BlllT-IN 
O~GNOSOCS IN OOM (Mt DNLYJ. NO'lt:ll ANO NElWARE COMPATIBLE; SLP­
PORIS UP TO 48 DIFFERENT TYPES OF HARD DRrYES Pl.US l'lllJ USER DEANED; 
SA, 101 & 1112 KEV KEYBG<RD SUPl'mT; 100% IBM COMPATnll.E; SLPPORTS 0.1 
OR 2WAJ1 STATES; COMPLETE OOCUMENlA T()N; LATEST VERSIONS. WE ARE THE 
LAPl>EST STocm> BIOS OGTRIBUTOR IN AMERl:A! 

XT BIOS UPGRADES 
AMI.in 8llS _... ..... _ ....49.95 PHOENIX-I(! BIOS , ..........49.95 


AT 286 BIOS UPGRADES 
A.\11-211& IWIEL BIOS .•!9.9\1 At.11-2!6 \\SI Bl:IS.. .. .69.95 
AMl-286 Of & PHOENIX-286 INTEL 810S, ....69.95 

TECH BIOS ...............69.95 PHOENIX-2B6 AST BIOS . .....69.95 
AT 386 BIOS UPGRADES 

AMl-386 INTEL 8105 . . . . . . . .. 69.95 AWAR0-386 CHIP & 
AMl-386 CHIP &TECH BIOS ...69.95 TECH8IOS ... ............69.95 
AMl-386 VLSI BIOS.. .. . ....69.95 PHOENIX-386 INTEL BIOS. . ..69.95 
AMl-386-SX INTEL BIOS . . ....69.95 PHOENIX-386 COf.l'AQ 810S ..69.95 
AMl-386-SXCHIP & PHOENIX-386 CHIP & 

TECH BIOS ......... .. ....69.95 TECH810S ............. . . 69.95 
AWAR0-386 INTEL BIOS .. ....69.96 PHOENIX-386-SX INTEL 8IOS • . 69.95 

IBM BIOS UPGRADES 
PHOENIX-IBM-PC BIOS . .. 79.95 PHOENIX·l9M-AT BIOS ..... 89.95 

PHOENIX-IBM·XT BIOS .. 59.95 AWARD IBM AT BIOS ..... .89.95 


KEYBOARD BIOS UPGRADES 
AMl-2861386KEYBOARD BllS .. , ..... ..... .. ........... .. .......34.95 
AWAR0-286/386 KEYBOARD BIOS . . . . . . ........ . ..34.95 
PHOENIX-2861386KEYBOARDBIOS .. ..... 34.95 

UPGRADES ETC. ~~~~~1~11i~51~.~'°" 
I'< n I< 1'(1 \t \I I 11 (80015411943- OROERS 

(80()) 5-11-llJ-13 :m:mm: mHSUPPORT 

~ = VISA•MC•COO 

Circle 31 S on Inquiry Card. 

DEVELOPERS' TOOLS 
TheTatal Solution Pfttr1119H-----------11 

The best·se!ling Programmer sini:e 1985 
________ Appreciated by over 50,000 users worldwide 

TUP-300 

Universal Programmer 

& Tester (PC based! 

from $595 .­

•40·Pi112JFsocketca nbeupanded 
upto68Pin lor8to68PinsOIP 

cw Pl.CC chips. 

IPrcgrams 20 to 68 Pin PLO !PAL. CPAL, IFL, GAL, PEEL. EPLD, HPLDl. EPROM 
(1:p to 16 Mbit], HPROM, Se1ial PROM, Special PROM. Bipclar PROM & MPU 
!8741142148149, 8051151FA, FS, FC /521154112521751175215521451. 8796197. 
68705.286E11121, TMS7742, TMS77C82,8755A ..... I 

•Tesls ffi t74/54J. CMOS (401451. SAAM. DRAM. SIP DRAM and SIM ORAM. 

IFu!I screen td1\. HEX 10 OBJ. 2·wav 01 4-wav Bina1v File Spliuer and Stiuffle1. 6 
MPUOis-assemblers 


134 va1ious adap1e1s 14 sockets. ROM·RAM. PLCC ..... I l1om $95 .· 

I Other high qua li!y programmer cards at low cost ava!lable flom $119 . 


UVE1ase11UV·32) for J2pcsa! $95.· 

Call us today for complete producl tine 

•1 year warranty. 30 days money back guarantee 
• 1 year free software updates and Cuslomer Support 

...---TRIBAL MICROSYSTEMS---· 
Tel: 1415)623·8859 Fu (415)623-9925 
44388 S. Grimmer Blvd. Fremon! CA 94538 

Circle 304 on Inquiry Card. 

@ UNIVERSAL 
PROGRAMMER 
& TESTER 

ALL-03 

1N1PR01JED 


$695 
(FREE UPDATE) 

SOFTWARE FEATURES: 

- E(E)PAOM: NMOS, CMOS(Up-to 4-\.18) • BPROM, PAL. 

CMOS PAL, GAL, P~El, EPLD, FPL.• Microcomputer(8748, 
-51, -C51 &ZS Sanes) • IC & MEMORY TEST. • HEX to 
BINARY(INTEL:80/86. MOTOROLA: s11s2. TEKTRON!CS). 
• 2-Way or4-Way BINARY File sp/ilter and shuffler.• Dump 
file to console ·1n BINARY format . • Function include screen 
editing for BINARY DATA, ASCII and JEOEC FUSE MAP. 
• Security programming, Auto Programming and much 
more. 
HARDWARE FEATURES: 
• 	40-Pin test socket with 40-Sels of sollware controlled cir­

cuit and 40·Sels of TTL 110. 
• 3 	Groups of programmable DIA VOLTAGE SOURCE & 2 

Groups of OSC output source. 

: ~~;'dc;:a~!g!~~;~~~f;~~~sci~~~~~xs~~~~;~~osg~;:~~~~: 
• 	 Hardware Conllguratlon is available for Software 

Designers. 
• 	'GO'-key & 'GOOD'- LED permit stand-alone machine 

operalion. 
• Various Adaplers(1 lo 4 Sockel•}-Opllonal. 
• Motorola 66705 (option) 

... 1-Year Warranty & 30 Days Money-Backed Guarantee ... 

TEL: (408) 944-9037, FAX: (408) 944-9038 


C & J MICRONICS 

2555 Homestead Rd, Suito #10. Santa Clara . CA 95051 

Circle 59 on Inquiry Card. 

DOS & .EXE in ROM 
AT Class Computers $299 
ti's easy to run stand-alone appllcallons from ROM I 
Develop and download your code from a PC, then 
follow our slmplesteps to burn .exe & DOS In ROM. 

CPU NEC Vf/J. ICXnhz. cmos, runs PC/AT code 
1 M RAM. 256K ROM. 5 serial ports 

Firmware BIOS, UtDltles. Monitor & Source code 
Expansion Standard PC/AT cards on a backplane 

Piggyback: Flop. Printer. Keyboard. SCSI 

~ 
Kii/a ca111 
SVSTE""S (303) 444•7737 

655Howtf1orn Ave .. BoulderC0.80304 Fax 303·786-9983 

Circle 1 SS on Inquiry Card. 

DEVELOPERS' TOOLS 

TPT-100 $145.· 
POCKET IC TESTER 

• Tests ffi!74154l, 

CMOS 140/451 and DRAM 


• 9V battervope1ated 
•LCD display 
• Sea1chunknow IC 

TRE-200 $295. · 

8116 BIT 

ROM/RAM EMULATOR 
!PC based) 

• 9or16Bit 
•ROM: 2764, 128, 256. 512 
• RAM:6264. 62256 
•Fast down/upload 
•Sc1eenedi1 
•Ois·assemblerfor6MPUs 

TLK·PLD PLO Learn Kil $85. TLK-GAL 'GAL Learn Kit $85.· 
TLK-PEEL PEEL Learn Kil $85 .· TLK-8051 8051 Learn Kil $85. 

• Enable hegin ners to design the ir own PLO/PEELIGAL/MPU within 

ashonperiodoftime. 


•Design & fxpe1 iments manuals and ExpetimentPCBKit 

Call ustodayfo1completeproducl int 
•1-yearwa111n1y 30daysmoney back guaranlte 

------TRIBAL MICROSYSTEMS---1 
Toi: {4151623-8859 f8': 14151623·9925 
44388 S. Grimmer Slvd. Fremont CA 94538 

Circle 305 on Inquiry Card. 

DYNAMIC RAMS 
4Mx9 sons $220.00 
PS2 2M 604/60S $110.00 
1Mx9 sons $ 52.00 
1Mx8 sons $ 48-00 
256X4100ns $ 5.75 

~	 1Mx1 10ons •Wl:IOf 
41464100ns $ 2.40 

~	 41256100ns •-WllO"I 
51258 sons $ 2.75 
4164 120ns $ 1.70 

15 14 0 Vaney Bl!/d. City o f Industry.CA 91 7 44 
Customer s1r..ice· 1e1e) 3-33-8800 FAX. (B18) 36~1236 

ORDER: (800) 877·8188 tMon-F, , 6 5PSD 
CAl lFOA~PRICES & VOLUME DISCOUNTS. 

~~~~':,~. ~-:~'i~~s~~,;;:~~1$1~ 1 
AU MERCttA.NOISE IS t00% ~ED Wffii PROMPT DB.NEJlY. 

Circle 136 on Inquiry Card. 
~1".\.. 

GET~: PC BUS 


Circle S6 on Inquiry Card 

IPC BASED UNIVERSAL 
DEVICE PROGRAMMER 
• 	 Programs Ef./EPROMs, MlCR Os, BIPOl.AR.s,PALs, GALs,EPLDs. PEELS. 

(current libraries support over 900 devices by over 35 manufacturers). 
• 	 Sonware driven pin drivers. D/ A generaledprogrammingvoltages (8 hi1 

DACs used to generate voltages from S-2SV with O.IV resolution for all pins) 
• Fast device programming /verify I read via dedica1ed parallel interface. 
• Upgradeable r or \'ir1ually any ru1ure programmable de\'ices up to 40 pins. 
• Self-subsistent operation. No addilional modules or plug·in adapters required. 
• 	 Includes user friendly MEMORY BUFFER FULL SCREEN EDITOR. 

Commands include: Fill, Move, Insert, Delete, Search. Data en11y can he done 
in ASCII or HEX form. FUSEMAP EDITOR for Logic devices. 

• Friendly Menu·Drivirn inlerrace. Device selection by P/N and Manufacturer. 
• Suppom 8/16132 bit data word formals. 
• 	 PrOgrammingalgmithms: Normal, lnlelligenl I & II, Quick Pulse Program· 

ming. Automatic selection of fastest algorithm for any given part. 
• Verify operation performed at normal & worst c::ise operating voltage. 
• 	 Funclional tes1:JEDEC standard functional testing for logic devices. 

TfL Logicfunctional 1esl for 74xx/54xx series devices and memory devices. 
Testlibrarycan be updated by the user. User definable test panern generalio n. 

• 	 File formats accepted: JEDEC (foll), JEDEC(kernal), Bina1y, MOS Tech· 
nology, Motorola Hex, lnlel Hex, Tektronix Hex.. 

• 	 ~ase price ($695) includes Interface card, cable, Memory+ Micro+ Dipol :ir 
hbmy, T£1.JCMOS/MEMORY device test capability, one yearfree u[l<lates. 

• Complele price ($895) includes all or the above plus Logic De\'ice Uhra1y. 
• Llbrary updates can he received via floppy or B&C Cuslomer Support llllS. 
• Full I yearwarranly.C\Jstomersupport vr.i. voice line , Fax & dedicated BBS. 

UNIVERSAL RS-232 
PROGRAMMER 345 495 
• Programs EEIEProms, ZPRams,lnlel Micros,Flash EProms,Memo1y Cards. 
• Sland·Alone Mode for EEJEProm and Memory Card Duplication I Verify. 
• All 24/28/)2 pin EEJEProms to 8 MBits (upgradeable to32 megablls). 
• Micros:8741/A,-2/A.-4,-8,-9,-51,-CSl,-C51FA/8,-52,-SJ,-55,-C521,-CS41,9761. 
• Model UPJOO ( $345). Model UP200 ($495) accepts dedicated modules. 
• Molorola Micros (68705PJ,U3,RJ,SJ) Programming Module - $1-'5 
• Memo1y Cards Progr.immingModule (Seiko/Epson) - $145 
• GANG Programming Module (4 sockets)- $145 
• Optlonal buill-in Eraserffimer module - $50; Conductive roam pad. 
• User friendlyMcnu-Drh·en Interface Program for IBM-PC. 
•Can beopirrated \.\ilh any compu ler containing an RS·l32 serialporl. 
• OEM open hoard programm er configurations availahle {from $245). 
• One year free software updates and Customer Support. 
• C\J~tomersupport via voice line, dedica1ed BBS or f:u; Full I yearwarran1y. 

~ 
• Emu la1es 2716 through 27512 EProms (2k lo 64k bytes) with a single unit. 
• Mcgabil parls can be emulated with multiple units (Mega adapter required). 
• Connects to the standard parallel printer port. Uses standard printer cable. 
• FAST data loading via parallel printer porl (64k byles in less than lO seconds). 
• lnlelli gent 0 In-Circul1-Emula1or" 1ype features include: Address Compare 

(with HALT output), Address Snapshol (for tar gel addr. bus monitoring), 
Trigger Input (for external events monitoring), Programmable Resel Output. 

• 	 Powerrul Memory buffer edilor. Selectable wordsizes (8,16,32). 
• 	 User friendly soflware. Command set includes: Load, Write, Display, Run, 

T)'pe, Edil, Fill, Run-Command-File, Monilor, Port, Reset, Help, Calculalor. 
• Casc:i.dable lo 8unils. Includes target cable with Trig,l";er, llall & Resel clips 
• 	 CMOS model with NiCad rechargeable 9V ba!lery backup - $495 

(Can be used in sland·alone mode; Built-in battery recharging circuitry.) 
• 	 File formats accepted: Binary, Int el Hex, Motorola S. 

MC I VISA I AMEX Call today for datashccts! 

$395 

B&C MICROSYSTEMS INC. 

750 N. PASTORIA AVE., SUNNYVALE, CA 9-'086 USA 
TEL: (408)730-5511 FAX: (408)730-5521 88S:(408)730-2JI7 

MARCH 1991 • BYTE 373 
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LOWEST PRICESONE YEAR 
SAME DAYWARRANTY AMTINTERNATIONAi. SHIPPING 

2393 QUME DRIVE, SAN JOSE, CA 95131 


(408) 432-0552 • (408) 432-1790 • Fax: (408) 944-9801 

SYSTEMS 

83SX87-16 16MHz ... .. .. . ..$235.00 
83SX87-20 20MHz ... ... ... ... ...... $260.00 

llT 
8C87-8 .. ........................ . .. $165.00 
8C287- 10 ... .... .. ............... .......... .. $175.00 

COMPUTER 
AMT 486-25 MHz 

w/128K Cache 
1MB RAM 

90 MB SCSI HARD DISK 
MATH Co-PROCESSOR SOCKET 
1:1 2HDIFDCONTROLLER 
1.2 OR 1.44 FLOPPY DRIVE 
110 2S1PJG1PORT 

101 KEY BOARD 
FULL TOWER CASE 
wl 230 PIS 

· SUPPORT UN IX. XENIX, 

DOS. OSl2. NETWORK 

$2899 

AMT386-33 MHz 
w/64K Cache 

1MB RAM 
40 MB HARD DISK 
INTEL 386·33 MHz CPU 

MATH Co-PROCESSOR SOCKET 
1 :1 2HDIFD CONTROLLER 
1.2 OR 1.44 FLOPPY DRIVE 
VO 2SIPIGI PORT 
101 KEY BOARD 
MINI- TOWER CASE w/200 PIS 

SUPPORT UNIX. XENIX. 

DOS. OSl2. NETWORK 

$1399 

AMT 386-25 MHz 
w/40 MB Hard Disk 
1MBRAM 
40 MB HARD DISK 

INTEL 386-25 MHz CPU 
MATHC~PROCESSORSOCKET 

1 :1 2HDIFD CONTROLLER 

1.2 OR 1.44 FLOPPY DRIVE 
VO 2SIPIGI PORT 
101 KEY BOARD 

AT CASE W/200 PIS 

SUPPORT UNIX. XENIX. 
DOS, 0512. NETWORK 

$1249 
COMPUTER SYSTEMS: VGA MONITOR AND VGA 

COMPAQ MEMORY 
DeskPro 280-E, 386-2G'20El25 

!MB 113131-001 .. $139.00 
4MB 113132-001 ...................... $369.00 

Desk Pro 286N, 386N and 386SX 
2MB 1186B9·001 ..... .... .. ..... ... ... $225.00 
4MB 118690·001 -········-··· ·· ·· ·· $590.00 

DeskPro 3865 
1MB 113646·001 .. - .. - ·--·-······ $139.00 
4MB 112534-001 .............. ........ $369.00 

DeskPro 380-33, 486-33 & SyatemPro 
2MB 115144-001 .......... ............ $225.00 

AST MEMORY 
Bravo·286, Workstation 

512KKi! 500510-010 ....... $59.00 
2MB Kit 500510-002 ...................... $172.00 

Premium 380-16120C 
1MB Kit 500510-007 .... .. .................. $95.00 
4MB Kit 5005t0 -008... .. ................. $369.00 

Premium 380-20 
!MB Kit 500510-003 ..•....•.•....... ... $150.00 
4MB Kit 500510 -004 ... ........ $369.00 

Bravo-386SX 
2MB K~ 500510 -002 .. ... $172.00 
4MB Kil 500510 -008 .. . ........ $369.00 

Premium 380-SX/25133 $ 486-25 
1MB 500718 002 ... .. ................... SB0.00 

HEWLETT-PACKARD MEMORY 
Vectra OSl 16S 

1MB D1540A ................ .. .... ...... $112.00 
4MB D1542A .. ................... ...... $349.00 

Vectr1 CSl20PC, RSl25PC and 20C 
1MB D1640A .............. ··········-·· S126.00 
4MB D164 2A -·-······················· $365.00 

Vectra 486PC 
!MB D2150A .. .. $115.00 
4MB D2151A ....•................. ..... $390.00 

ORAM IMGXI 
1 MGXl-120NS $S.OO 

DRAM 64X4 
416 · 15 ....... .... $1.50 

DRAM256X4 

1 MGXl- IOONX . S.2S 
I MGXl-iONX ... S.50 
1 MGXI-70NX ... S.7S 
1 MGXl -60NX .. 7 SO 

ORAM64XI 
41 6 -150 ........ $2.00 
4164 -120 .... ... ... 2.SO 
4164-100 .. ... ... 2.75 
416 -80 .... .. ..... 3.00 

DRAM 

4164 ·12 .. . ...... 1.99 
416 · 10 ............... 2.50 

DRAM 256XI 
256Xl-1 SONS ..... $179 
256Xl-12 0NS ....... 1.99 
256XI·100NS ...... 2.00 
256Xl-90NS ......... 2 2S 
256XI·70NS ........ 2.3S 
256Xl-60NS .... . .. . 3.99 
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16 BIT CARD (1024 x 768) •••••• $445 

IBM PS/2 MEMORY 

Modelo 30-286, E1p. Boerd 149nse 
512 K Kit 30F5348 ........................ $54 .00 
2MB Kl! 30F5360 ...................... $175.00 

Models 70-E611121 , 55SX, 65SX 
1Ml 6450603 ..................... .. . $95 .00 

Modelo 70-E611121, SOZ, 55SX,65SX 
21.l! 6450604 ............. .. ...... $179.00 

Modelo 55SX, 65SX, 34F3077 & 34F3011 
41.fl 34F2933 ...................... $485.00 

Modell 70-A21 

21.l! 6450608 ········--·········· St70.00 
Modell 90-141 

11.l! 6450375 .. ...... ... ........ . $145.00 
Modelo 90-111/311 

21.l! 6450379 ··-··· ........... $269.00 
All Modelo 70 1nd 80 

2-SMB wl2M 6450605 .... ...... ... ......... $499.00 
2-t4MB wl2M34F3077 .. .................... $599.00 
2· 16MB wl4M34F3077 ... ........ .......... $999.00 

Modelo SO, SOZ, 55 SX &60 
2-SMB 1497259 .. ......... .. ......... $599.00 

LASER PRINTER MEMORY 

Hewlett-Pock1rd L11er Jet llP & Ill 
1Ml 33474B ........................ $130.00 
21.l! 33475B ....................... $150.00 

4MB Jl477 B ···-·······-····-· .. St99.00 
Hewlett-Peckord L1oer Jet llP & Ill 

It.I! 33443B ................ ...... .. $135.00 
2t.ll 33444B .................. ... ... $150.00 
4t.ll 33445B .. ............... ... $199.00 

IBM L11er 4019 and 4019e 
2t.ll 1039137 ............. .... .... $369.00 
3.5MB 1038675 ···· ·····-······ ···· $469.00 

Conan LBP-811, BllR, BUT 
2t.ll 563-1880 ..................... $225.00 
4t.ll Part #NI A ...... ... ..... ....... $439.00 

LAPTOP AND PORTABLE 

1t.ll 
2t.ll 
2t.ll 
2t.ll 
2t.ll Model T3100E 
2t.ll 
4t.ll 
2t.ll 
4t.ll 
2t.ll Model 5100 
2MB Model T5200.T8500 
St.I! 

1r.tl 
2t.ll 
2t.ll 
4r.tl 

1t.ll 
2r.tl 
1t.ll 
4r.tl 

1r.e Pr06p00d 286 
2t.ll Prospeed 386 

ZENITH MEMORY 

Zontth Z-386/20l2S'33 & 33E 
1t.ll 
4t.ll 

Zontth Z·38612012G'25 & 33 
2r.tl ZA3600ME.. 

Zentth Z-386 SX 
2t.ll Z-605-1 

SIMM MODULES 

256X -120NS .... $SOO 
256X -1 DONS ...... S.SO 
256X -80NS ... .. .... S.7S 
256X~STATIC COL 

Sl259P-10 ..... $299 
AAA 28 00-08 . . . . 3 00 
AAA 2800 -07 ..... . 3.2S 
AAA 2800-60 ....... 4 SO 
1X4-80 ZIPP .. .. .. 3S.OO 
1X4 -80STI ZIPP 39.00 
1X4 -70STI ZIPP 39.00 

IBM TYPE 25619-10 .......... 16.00 
Add 11.0D b SIPPS 

4Mx9-80 ...... $265.00 

1Mx9-60 ........ 60 .00 

1Mx9-10 ......... 45.00 

1Mx9·80 .......... 49.00 

1Mx9-70 .......... 51.00 

256x9-70 ........ 20.00 

256x9-80 ····--··· 18.00 
256x960 ........... 23.00 

APPLE-MAC 

1Mx8-70 .......... $50.00 

1M<S-10 ......... $40.00 

1M<S-80 .......... $45 .00 

4 •B-80 ......... . $250.00 

68020 16MHz .. $129.00 

20MHz .... 169.00 

25MHz ..... 179 00 

33MHz ..... 199 00 

6B030 16MHz •.... 129.00 

25MHz •.... 199.00 

68010 16MHz ....... 60.00 

MEMORY 
TOSHIBA MEMORY 


Mod el 1000SEIXE .............. $329.00 

Model 1OOOSE/XE .............. $469.00 

Model T1200XE .................. $289.00 

Model T1600 ....................... $289.00 


.................... $175.00 

Model T3100SX .................. $175.00 

ModelT3100SX .................. S6B9.00 

ModelT3200SX ... .... ........... $175.00 

Model T3200SX ....... ........ ... S6B9.00 


...................... .. . $289.00 

........ ... $185.00 


Model T5200,T8500 .......... $1300.00 


ZENITH MEMORY 
SuperSpa1286 & 286E ...... $199.00 
Super5pa1 286 & 286E ...... $455.00 
SuperSpa1 SX/Alpha .......... $455.00 
SuperSpai SXll!eta ...... ..... $455.00 

COMPAQ MEMORY 
PortatJa LTE 286 ................ $195.00 
PonatJ0 LTE 286 .. .... ... ....... $299.00 
SL T-286 .. -··-········· .... ........ $245.00 
SL T-286 ............................ $1395.00 


NEC MEMORY 

···-···-············ $270.00 
··· ·········-···· .... $450.00 

ZA3613800ME ................. ..... $99.00 

ZA3800MK ...... ................ .. $675.00 


St99.00 

. ....... ............. $255.00 


AMT 386SX-16 MH 
w/40 MB Hard Disk 
11.l! RAM 
4 0 MB HARD DISK 
INTEL 386SX-16 MHz CPU 

MATH Co-PROCESSOR SOCKET 
1 :1 2HDIFD CONTROLLER 
1.2 OR 1.44 FLOPPY DRIVE 
110 2SIP/GI PORT 
101 KEY BOARD 

AT CASE w/200 PIS 

SUPPORT UNIX. XENIX. 

DOS. 0512. NETWORK 

$1045 

MATH COPROCESSORS 
INTEL 

8087-5MHz . ................. •. .......... ...... $80.00 
8087-28MHz . . .... ........... ............ $116.00 
8087-110MHz................................ .$155.00 
80287·6 6MHz ········-··--····-··· ...... S130.00 
80287-8 SMHz ·· ······-··-··········-·········· ·· ·· $185.00 

80287XL 8110MHz ... ....... S185.00 

80287XTL 12 MHz (Laptop) .. ........... $210.00 

80287-1010MHz .......... .. ..................... ... $185.00 

8DC287·1212MHz .......... ... . ..... $195.00 

80387SX-16 ........................................... $285.00 

80387SX-20 .......... .. ............... ....... $310.00 

80387DX-20 ..................... ...................... $340.00 

80387DX-25 ....... ................................... $425.00 

80387DX-33 ......,................................ .. .. $525.00 


WEITEK 

3167-20 20MHz ........... . ........ $300.00 

3167-25 25MHz ....... ............................... $350.00 

3167-33 33MHz ...................................... $500.00 

4167-25MHz ............... .. .. ... ......... .. ... SB00.00 

4167-33MHz ......................................... $1050.00 


CYRIX 

83087-161 SMHz ..... ....... ... .. ......... ,... .. .... $260.00 

83087-20 20MHz .................. ........ .......... $295.00 

83087-25 25MHz .......... .................. ....... $360.00 

83087-33 33MHz .. ................ .. ................ $440.00 


8C287-12 ······-............. .................. . $200.00 

8C287-20 ...... .. ........... ...... .. $230.00 

8C387-20 .. .......... $265.00 

8C387-25 ................... ... . ............ $35000 


AMO 
BDC287 -10 ..... .... -··--··-···-· ..... $110.00 
80C287-12 ......... $130 .00 

CPU CHIPS 

803860X-16 .......... $250.00 90286-9 (PLCC) .... 1 S.00 


803860X-20 ........ .. 27S.OO 80286-10 (PLCC) ... 18.00 


803860X-25 .. .. ... 325.00 80286-12 (PLCC) ... 20 00 


803860X·33 .. ........ 355 00 8238S-20 ................ 60 00 


80386sx-16 ............. 230.00 8238S-33 . 7S 00 


80386sx-20 ............. 23S.OO 
 V-<'0·8 . - ········ ····· ·· 600 
804860X-25 (B6) 650 00 V-20-10 . ............ 1000 

904860X-33 (66) .. 1150.00 V-30 -10 . 10.00 

Circle 21 on Inquiry Card. 



---=­ - ­

IEEE 488.2 
Harct.vare for IBM PCIAT, 

Micco Channel, Sun, 
Macintosh, DEC. 

ana NeXT. 

Soflware tor DOS. 
UNIX , VMS. menJJ-driven 

IEEE 486 extenders,analyz8fs, 
converters, analog llO. and cfigftal l/O. 

Call for your free IEEE catalog 

lOtech 
IOtoch. Inc. • 25971 Cannon Road 

Clev&land. Ohio 44146 • (216) 439-4091 

$1995 for 1600/3200 BPI 
$4995 for 1600/6250 BPl 
$6995 for 800/1600/3200/6250 BPl 
CALL 1-800-266-4TAPE 

Laguna Conversion Systems 
1401 South Pacif ic Coast Highway 

Laguna Beach, CA 92651 
Te l: 714-497-0660, Fax: 714-497-5567 

Circle 162 on Inquiry Card. 

0 

UNIVERSAL PROGRAMMER 

$475 
EPA OM 
8748/49 
87C51 ... 
87C751 

Parts added at your request. 

It 

FREE software updates on BBS. 
Powerful menu driven software. 

Call - (201) 994-6669 
Link Computer Graphics, Inc. 

• 4 Sparrow Dr .. Livingston. NJ 07039 
• • FAX:(201) 994-0730 

Circle 335 on Inquiry Card. 

486/25MHz 
... All-In-One ­

la!crgrated IDE HD Interface & Floppy Controller 

TOIO Serlal, l Panllella!ergrated On-Board 


64K Secandary Cache Memory Expands to 2S6K 

On-Board Memory Expands to Full 32Mb 


HOMESMART COMPUTING 
800-627-6998 

14760 Memorial Dr . Houston, TX 77079 

MC/VISA ACCE?IED (AMXACCEPTED-ADD 3%) 

Circle 133 on Inquiry Card. 

Circle 150 on Inquiry Card. 

200 MHz Logic Analyzer 

• 200 MHz max sampling rate 
• 24 ChannelsTiming and state 
• 16K samples/channel 
• 16 Levels of triggering 
• 3 External Clocks and 12 Qualify lines 
•Variable, TIL. ECL threshold levels 
• FREE software updates on 24 Hour BBS 

$ 799-LA 12100 (100 MHz) 
$1299-LA27100 (100 MHz) 
$1899-LA27200 (200 MHz) 
Pr:ce is ccmple!e.Pods and Sot!Ylare ioc;Juded 

Call - (201) 994-6669 

Link Computer Graphics, Inc. 


• 4 Sparrow Or.. Livingston. NJ 07039 
• • FAX:(201)994·0730 

Circle 336 on Inquiry Card. 

9-Track Tape Subsystem 
for the IBM PC/XTI AT 

Now you can exchange data files between 
your IBM PC and any mainframe or mini ­
computer using IBM compatible 1600 o r 6250 
BPI 9-Track tape. System can also be used for 
disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com­
patibles. Subsystems include 7" or 101/i'' 
streaming tape drive, tape coupler card and 
DOS compatible software. For more informa­
tion, call us today! 

9621 Ir'!:a~~~~ar:~~~A 91311 
Telephone: (818) 882-5822 I 

Circle 231 on Inquiry Card. 

Circle 57 on Inquiry Card 

LOW COST 

INTERFACE 

AND DATA 


ACQUISITION 

/CONTROL 


CARDS 


RS-485/422 Card [PC485] $95/125 

IDual-Port RS-485/422 [PCL 743] $175 I 
• Two independen1channels/ UAR Ts; 2 or 4 wire opera1ion. Max.Baud 56K8. 
• Dipswitch conligurable as COMl-4 (IRQ2-7). On board 1ermina1or resistor. 

j, IEEE-488 Card [PC488A] $145 1 
• Includes DOS Device Driverand sample Communicalion pro~ram in BASIC. 

: ~~~i(~~-'DM~1~fi~~~~~~~"2.cu:,~s~a~!tsA;:ri;;~ ~1!r.o. 
• Compatible with most JEEE-488 Sonware packages for rnM-PC. 
• 110 Addresses and Control Registers compatible with Ni's CPIB-PCIL 
• 	 PC488Ccard version wi1h BuilHn Bus Analyzer hardware :md sof1warc - S4-i5 

(Allows Real Time 488 Bus Data Capture in b:ickground operation mode.) 

• 8 Relay actualOr outputs; 8 Op10-isolated digit:i.l inputs. Relay dri11er circuits. 
• LED indicators for:i.c1iv:i.ted relays. On board signal conditioning. 

I10 Channel Counter [PCL830] $345 

16 Channel 12 bit DIA [PCL726] $4951 
• 01npu_, Ranges: 0 to +SV. 0 to+ IOV, :5V, = IOVor sink 4-20mA. 
• Stul1~ 1ime: 7~cS. Linearity: : lf2bi1.Voltage output driving car.achy: =5mA 
• Dl.&:Jt•fl/O: 16 digital inputs and 16 digital oulputs; TTL compa11ble. 

I12 Bit AID & DIA [PCL711s] $295 1 

FOR PC/XT/AT 1---rni>lr.IITTITTli 

112 Bit AID & DIA [PCL812] $395 I 
• ~c:Sn;~~~r8~~ 1s_ii~g~~;g~~~~~~t~s~~~~~~~~~;~~~~~1~e~i~5~~= :~~ 
• DIA con,·ertet: 2 chaMels; 12 bit resolu1ion.; Outpul Range Q.SV. 
•Digital 1/0: 16 Input/ l60u1pu1channels;All UOsTTLcompatible. 
• Counter: I channel programmable interval coun1er/timer; Uses Intel 8254. 
• OMA and interrupt capability. Utility software for Basic included. 

• ~nc:sn:~~~~7i~~l~~~gl~;nr~~~~~t~s~~~ce :HA0574; Conversion time less 

• 	 Sor1ware Progr:i.mmafte itulliple Input Ranges::: !OV, =5V, :2.5V, 

:: 1.25V, :!:0.6ZSV, =0.3125V. 


: g{~~:lii01:el6 fn~~~ii~B~~P~;t/~;~~uetf~"ft:1PU~u-f¥i:~~~~itYbie. 
• Counler: l channel programmable interval coumer/timer; Uses Intel 8254. 
• DMA and interrupt capability. Utility software for Basic included. 

IFast 12 Bit A/DIA [PCL718] $785 1 
• 	AID converter: 16 single ended or 8 differential channels; 12 bit reso lu tion; 

Programmable scanrate; Built-in Interrupt and OMA control circui1ry. 
Co.1h·.erMnei 'lf"C Cd +o,OOO>m:pblt« (standard). 100,000 smpls/sec (optional). 

• h1pul nlllJ:H: BipolU . 1ov. : SV. :2.5V, :IV, =0.5V; Unipolar 10.s.21v. 
• DIA converter: 1 cfo1nnc h.; Resolution: 12 bits res; Settlint time: 511sec; .:SV 

: ~~~~~~~~:b:~~~· i~~~~~~~r~~~~L~~Y~~1~s~0p~::~~~k:
• 	 Sonw .. re: Utili1y softw:i.re for BASIC and Quick BASIC included. 


Supported by LabDAS (S195/495),ASYST, Lo\BTECH, UnkelScope~ 


IFast 12 Bit w/ Pgm Gain [818] $875 1 
• 	ND converter: 16 single ended or 8 differential channels; 12 bi1 resolution; 


Programmable scan rate; Built-in lntenupt and OMA control circui11y. 

Con11ersion speed 100,CXXJ samples per second. 


• 	 Sortwarc Programmable Input ranges: Bipolar !; IOV, : SV, :2.5V, : IV, 

:!:0.5V; Unipolar 10,5,Z,lV. 


: g~:i::l"iiO':'U; 6~~~1;~~~u~~ort ~~:i~~ A~;IJ~s'~[~;;:~;~~'. =5v 
• Counler:l 6 bi1 progr. interval counte':fumer; Uses Intel 8254; Pacer clock; 
• 	 Sonware: Utility software for BASIC and QuickBASIC included. 


Supporced by LabDAS, ASYSf, L>\BTECH, UnkelScopc 


J Stepper Motor Card [PCL 738B ©?J 
• Capable of independent and simultaneous control of up to 3 s1epper motors. 
• Speed: Programmable from 3.3 PPS 10 3410 PPS; Bui lt-in accelerati"on control. 
• Output Mode: One clock (Pulse. Direction) or two dock bCW, CCW pulses) 

: ~~~fu~~i~ib?t ~~~~lbi~c:~i?o~~~-~~~t~.d outputs; Crystal ased liming. 

Circle 58 on Inquiry Card 

MC/ VISA/ AMEX Call today rordatasheet s! 

B&C MICROSYSTEMS INC. 
750 N. PASTOR IA AVE., SUNNYVALE, CA 94086 USA 
TEI.,.; (408)730-5511 FAX: (408)730-5521 885:(408)730·2317 
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EDITORIAL INDEX BY COMPANY 

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


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


Company, Pase # Inquiry# 

A Commodore Business H Microtest, 72, 217 1100 
Accolade Software, 91 1153 Machines, 245 HandOff, 329 1150 1307 
Action Technologies, 222 
Advanced Micro Devices, 44 

1105 
1012 

Compaq Computer, 240, 317 
Compex, 72 1309 

Healthcare Information 
Services, 91 1155 

Mirror Technologies, 52, 64 1172 
1300 

AGELabs,27 
Aldus, 52 1171 

Computer Tyma, 217 
Connect Computer, 217 

1072 
1073 

Hewlett-Packard, 27, 157, 
183,217, 299 1090 

MIT, 147, 388 
MMC AD Systems, 78 1272 

All Computers, 91 1152 Connectix, 91 1165 High Performance Systems, Momenta,27 
Alpnet, 124 1000 
Appian Technology, 64 1298 
Apple Computer, 27, 91, 117, 

197, 257, 338 1160 
1222 

Applied Computer 
Sciences, 72 1311 

Appoint, 27 
Archive, 27 
Articulate Systems, 284 980 
Asante Technologies, 27 
Ashton-Tate, 27, 217 1060 
AST Research, 62 1289 
Astarte Computer Systems, 62 1287 
Asymetrix, 326 1146 
AT&T,197,217,267 1061 
Atlantix, 267 
Austin Computer Systems, 62 1288 
Automated Design 

Systems, 217 1062 
AView Technology, 52 1170 

B 
Banyan Systems, 217, 222 1063 

1106 
Berkeley Systems, 86 1282 
Beyond,27 
BICC Data Networks, 217 1064 
BioControl Systems, 27 
Bitstream, 68 1305 
Blue Lance, 217 1065 

Consumers Software, 222 
Cornell University, 388 

D 
Data General, 217 
Dataproducts, 63 
DaVinci Systems, 222 
Dayna Communications, 27 
Daystrom Data Products, 217 
Deltasoft, 276 
DesignCAD, 276 
Destiny Technology, 27 
Digilog, 217 
Digital Equipment, 27, 135, 

183, 197,217,338 
Dolch Computer Systems, 62 
Dolphin Software, 217 

E 
Eclin Technology, 72 
Eidgenossiche Technische 

Hochschule, 135 
EKD Computer, 72 
Enable Software, 222 
Epic Systems Group, 86 
Epilogue Technology, 183 
ETI Software, 217 
Executive Communications 

Systems, 124 

1109 

1074 
1293 
1110 

1081 

1225 

1082 

1083 
1290 
1084 

1308 

1310 
1111 
1280 

1085 

1002 

91, 329 

Horizons Technology, 217 
Hughes LAN Systems, 217 
Hydra Systems, 27 

I 
IBM, 27, 107, 117, 155, 157, 

183, 197,217,287 
lcom Simulations, 86 
lmagineThat,329 
Info-South, Institute of 

lnteramerican Studies, 82 
lnFocus Systems, 27 
Institute of Advanced 

Study, 388 
lntegraph, 124 
lntel,27 
Interactive Systems, 390 
International Data, 27 
International Data Science, 

217 
lnternetix, 217 
lnterop, 183 
Interplay Productions, 91 
lrwin,27 
lsicad, 217 
ITT PowerSystems, 68 

J 

1151 
1158 
1091 
1092 

1093 
1281 
1149 

1277 

1010 

1094 
1095 

1154 

1096 
1302 

Momentum Software, 78 1274 
Motion Picture Experts 

Groups, 309 
Motorola, 267 
Multix, 90 1285 
Mylex,240 1227 

N 
National Semiconductor, 27 
NCR,27 
Netwise, 338 1224 
Network & Communication 

Technology, 217 1101 
Network Computing, 217 1102 
Network General, 157, 217 1103 
Network Interface, 217 1104 
Network Management, 217 1248 
Network Technology, 299 
Newer Technology, 64 1299 
Newtek,245 1076 
Nexsys Electronics, 76 1312 
Next, 27 
Novell, 107, 157, 183, 217, 267, 

287,299,338 1221 
1223 
1249 

Novell/Anthem 
Electronics, 240 1228 

Nutek Computers, 27 
Nuvotech, 27 

Boeing, 207 
Borland International, 27, 52 
Brightwork Development, 217 
BSO Language Translation, 

124 
Bureau of Electronic 

Publishing, 27 
Bytex, 217 

1169 
1066 

1001 

1067 

F 
Farallon Computing, 27, 257 
Fellowes Manufacturing, 68 1304 
Fifth Generation Systems, 217 1086 
Fresh Technology, 175, 217 1087 
Frye Computer, 217 1088 

J. A. Lomax Associates, 217 
JetForm, 82 
Joint Photographies Experts 

Group,309 

K 
Kyocera,27 

1097 
1278 0 

Open Systems Interconnection 
Network Management 
Forum, 183 

Optical Data Systems, 217 1250 

p 
c 
Cabletron Systems, 27, 

157, 217 1068 
California Scientific 

Software, 86 1279 
Cambridge University 

Press,388 
cc:Mail, 222 1107 
CE Software, 222 1108 
Certus International, 217 1069 
Cheyenne Software, 175,217 1070 
Chipcom, 217 1071 
Chronology, 90 1077 
Codex, 197 
Coherent Research, 147 
Colorado Memory Systems, 27 

G 
Gazelle Systems, 217 
Globalink, 124 
G0,27 
Grid Systems, 27 

1089 
1003 

L 
LAN Support Group, 217 
Lancast, 76 
Langley Autosystems, 68 
Logos, 124 

M 
Maplnfo Systems, 82 
Mauswerks, 27 
Maynard Electronics, 27 
Microcom, 107, 217 

Microsoft,27, 117, 175, 
222,287,299,326,390 

1098 
1313 
1306 
1004 

1275 

1099 
1220 

1012 
1112 

Palindrome, 217 1251 
Pan American Health 

Organization, 124 1007 
Paradyne, 197 
Performance Technology, 267 
Poqet Computer, 76 1315 
Portable Computing 

Systems, 78 1273 

1147 
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Portable Technologies, 68 1303 

Powerbridge, 267 

Prescience, go 1284 

Proteon, 157, 217 1252 

ProTools, 217 1253 


Q
Quanta Press, g 1 1162 


R 
Racal-lnterLan, 240 1229 

Radio Shack, 245 

Remedy, 183 

Retix, 217 1254 


s 
Saber Software, 217 1255 

Science Advisory Board, 27 

Seiko Instruments, 63 1294 

Shiva,27 

SHRAM Memory 


Technologies, 27 

Siemens AG, 124 1005 

Siemens Nixdorf Information 


Systems, 78 1271 

Sigma Designs, 27 

Silicon Composers, 64 1297 

Sitka, 222 1113 

Smart Communications, 124 1006 

SNMP Research, 183 

Snowbird Software, 91 1157 

Soft•Switch, 222 1114 

SoftShell Systems, 217 1256 

Softbridge, 326 1148 

Software Publishing, 27 

Sony, 27, 245 

Sony Microsystems, 46 1167 

Specialix, 76 1314 

Spider Systems, 217 1257 
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A MESSAGE 


To OuR 
SUBSCRIBERS 


F ROM TIME 1D TIME WE 
make the BYTE subscriber list 

available to other companies who wish 
to send our subscribers material about 
their products. We take great care to 
screen these companies, choosing on­
ly those who are reputable, and whose 
products, services, or information we 
feel would be of interest to you. Direct 
mail is an efficient medium for present­
ing the latest personal computer goods 
and services to our subscribers. 

Many BYTE subscribers appreciate 
this controlled use of our mailing list, 
and look forward to finding informa­
tion of interest to them in the mail. 
Used are our subscribers' names and 
addresses only (no other information 
we may have is ever given). 

While we believe the distribution of 
this information is of benefit to our 
subscribers, we firmly respect the 
wishes of any subscriber who does not 
want to receive such promotional litera­
ture. Should you wish to restrict the 
use of your name, simply send your re­
quest to the following address. 
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522 SEK ISUICHEMICALCO.,LTD 901S·105 
281 TALKING TECHNOLOGY . •• , , • 362 
285 TELCON . . . . . . . . . . . . . . .. • .. 203 
299 TOSHIBA AMERICA (DISC DIV.) 35,37 
316 VERBATIM . .. 12,13 
317 VERBATIM . . . . . . .. . .. . . . 12,13 
514 VIZIFLEX SEELS ...... ... 90IS·68 
329 Z-WORLD ENGINEERING . 364 

935 MODEMS/MULTIPLEXORS 

521 ACCEL CO.,LTD . . . 901S-104 
406 AIMSOFT INT'L LIMITED ... 901S·16 

67 COMPUCOM . . . . . . . . . . . .. . . . 357 
430 D'\TATRONICS TECHNOLOGY 90IS·123 
120 FORVAL AMERICA, INC . 87 
121 FORVALAMERICA,INC . . ... 87 
122 GALACTICOMM . . . ... ..... 80,81 
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142 INTEL .... . .. . ..... 102,103 
143 INTEL . . . . . ......... ... 102,103 
466 MEGADATA . . .. ..... . . 90IS·78 
467 MEGADATA. . 901S·78 
500 TECH POWEi . 90IS·46 
285 TELCON . . .. . • . . . .. . . .. . • . . 203 
300 TOUCHBASESYSTEMS .. . . . .... 96 
507 UNIVERSAL DATA SYSTEMS 901S-25 
508 UNIVERSAL DATA SYSTEMS 901S·25 

936 MONITORS 

427 CTX INTERNATIONAL ..... 901S·65 
428 CTX INTERNATIONAL ..... 901S-65 
519 EIZO CORPORATION .. 90IS·100,101 
437 ETAP INFORMATION TECH . 901S·55 
441 FINLUXIPLANAR INT'L.LTD 901S-119 
442 FIRMA IGEL .... . . . ..... 90IS·121 
446 GETAONICS COMPUTER PRODS 90IS·45 
135 IBM · DISPLAY . . . . .... 15 
137 llYAMA ELECTRIC .. . ...... 57 
452 INTERQUAD LTD .. . ...... . 901S·5 
523 KUO FENG CORP ..... 901S·116B-C 
524 LITEONTECHNOLOGYCORP . 901S·116G 
192 NANAO . .... . .. . .. , .. . ... ... 169 
193 NANAO . . .. . .. . .. . .. . ... . . . 169 
477 PHILIPS. . . . . . . . . . . . . . S-13 
296 TOSHIBA AMERICA gN.A.i . . 199 
297 TOSHIBA AMERICA N.A. .. . . . 199 
598 TYSTARELECTFONICS 0 .,L D 90NE·15 
823 TYSTAR ELECTRONICS CO..LTDBOPC· 7 
526 WINTECH TECHNOLOGY CO..LTD 901S·116K 

937 NETWORK HARDWARE 

628 CHAUMONT & ASSOCIATES 90S0-7 
CLEO COMMUNICATIONS . . .. 333 

74 COMTROL ........ , 1,335 
75 COMTROL . , . .. . .. . 1,335 
81 CURTIS.INC • . , ... .. . . . .. . . . 304 
82 CYBEX • .150 

431 0-LINK . S-79 
128 GTEK . ..................... 200 
129 GTEK . 200 
635 HSS . . .. . . .. . .. . . .. . 50·1 
636 HSS ....... . ... . .. • . • 50·1 
147 INVISIBLE SOFTWARI , .•..•• 276 
148 INVISIBLE SOFTWARE . ... . .. 276 
475 OLIVETTI . .............. 901S·33 
479 PHILIPS PERIPHERALS . . .. 901S·39 
237 RAINBOW . . . ... . .. . .. . . . .... 109 
238 RAINBOW . . .. . . ...... . . . . . .. 109 
253 ROSE ELECTRONICS . . . . . . . 340 
529 RUNTOP,INC ... . ...... 901S-118Q 
272 STORAGE DIMENSIONS 283 
273 STORAGE DIMENSIONS • • • • • 283 
292 THE SOFTWARE LINK 303 
293 THE SOFT WARE LINK . 303 
340 U.S. MARKETING,INC . 360 

938 PRINTERS/PLOTTERS 

62 CANON . .. • • . .. . .. . .. . .. . .. 185 
EPSON . . . . . . . . . . . . . 20,21 

553 ESl/CADWAREHOUSE .. . 90MW-13 
554 ESl/CADWAREHOUSE ... 90MW-13 
577 ESl/CADWAREHOUSE ... 90NE·18 
578 ESl/CAD WAREHOUSE . . . 90NE·18 
608 ESl/CADWAREHOUSE . , • 90PC·16 
609 ESl/CAD WAREHOUSE . . • 90PC·16 
631 ESl/CAD WAREHOUSE ... 90S0·18 
632 ESl/CAD WAREHOUSE . 90S0·16 
126 GRAPHTEC .. • .. • .. • • . .. .216 

HEWLETT-PACKARI RIP .. 42,43 
334 JADE COMPUTER • • . . • 371 
471 MINOLTA GMBH . . .... 90IS·19 
251 ROLAND DIGITAL. . 121 
252 ROLAND DIGITAL . . . 121 
489 SEIKO INSTRUMENTS. . 90IS-47 
496 SURAH . . . . 901S-94 
283 TEKTRONIX .. ..... , ••.• .. . 30,31 
284 TEKTRONIX ....... . ... . .. . 30,31 

TEXAS INSTRUMENTS . 201 

939 SCANNERS/IMAGE PROCESSORS 

61 CALERA RECOGNITION SYS . . 255 
446 GETRONICS COM'UTER PROD90IS-45 

940 SOFTWARE SECURITY 

407 AMOS LTD .......... . .. . . 901S-42 
425 CONTROL TELEMETRY . . . 901S·78 
438 FAST ELECTRONIC GMBH . 901S·93 
125 GLENCO ENGINEERING . .. . .. 247 
228 PROTECH MARKETING . . . 61 

941 SYSTEMS 

403 ABTECH,INC . .•• . •• .. ... 901S· 113 
404 ABTECH,INC. . •• , ••.• . .. 901S·113 
569 ADTECH .. ....... .. .... 90NE-21 
570 ADTECH . ... . .. . .. . .... 90NE·21 

12 ALA . .......... . .. . .. .. .. .. . 2,3 
13 ALA ... . ... . ..... . .. 2,3 
14 ALTEC TECHNOLOG .... 94 
21 AMT, INT'L ....... , •..•• . .• 374 

571 ARIEL DESIGN . . . . E·13 
42 BITWISE . ........ , . • • . .. . .. 190 
43 BITWISE • . .. . .. . • • . . .. . .. 190 
45 BLACKS~ . 202 

527 CATHAYCOMPI I 90IS-116M 
66 COMPUADD . . • .. .. . . 113, 116 
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573 COMPUTER SALES PROF.,INC 90NE·5 
574 COMPUTERSALESPROF .. INC 90NE·5 
426 CORE PACIFIC ELECTRONICS 90IS·69 

89 DELL .... . ... .. .. . . . .. . ... . Cll , 1 
551 DERBYTECH COMPUTERS90MW·16 
552 DERBYTECH COMPUTERS90MW·16 
575 DERBYTECH COMPUTERS 90NE-27 
576 DERBYTECH COMPUTERS 90NE·27 
606 DERBYTECH COMPUTERS 90PC-23 
607 DERBYTECH COMPUTERS 90PC·23 
629 DERBYTECH COMPUTERS 90S0·20 
630 DERBYTECH COMPUTERS 90S0·20 

98 oou~1-1 rnuP11Ti::~ • • • • . _49 
99 DTK . ... . .. . ... . ........ . ... 166 

100 DTK .... , . • . • . • . . • • . . ... 168 
ELONEX . . . . . . . . . . . .. 901S-41 

106 ERGO COMPUTERS 74,75 
109 EVEREX SYSTEMS . . . . . .. 5A-C 
112 FALCODATAPRODUCTS . ..... 269 
580 FD MICROSYSTEMS . ••.• 90NE-25 
581 FD MICROSYSTEMS .. ..• 90NE-25 
633 FD MICROSYSTEMS . . . 90S0·13 
634 FD MICROSYSTEMS . . . 90S0·13 
118 FLYTECHTECHNOLOGY . . ..... 77 
119 FL YTECH TECHNOLOGY ....... 77 

GATEWAY 2000 .......... . 26A-D 
446 GETRONICS COMPUTER PR0090IS-45 
140 INTEL ........ . .. ......... 84,85 
141 INTEL . . . . . . . . . . 84,85 
637 INTELEC CORP . . . . . .. 90S0·11 
638 INTELEC CORP . ........ 90S0·11 
528 INTERLAND INFO.SYS . . 901S·116-0 
452 INTERQUAD LTD .......... 901S·5 
152 JAMECO . . . . . . 88,89 
154 JEMINI ELECTRONICS . . . . . . . 366 
525 J&JTECHNOLOGYCO.,LTD 901S-116·1 
586 KANDUICOMPUTERSQ . . 90MW·15 
587 KANDU/COMPUTER SQ .. 90MW-15 
159 KNAPCO . • .. .. • • . . . • . .. . . .. 204 
160 KNAPCO . . . . .. • , • , , • . 204 
523 KUO FENG CORP . .. . . 901S·116B-C 
464 LONGSHINE ELECTRONICS CORP 90IS·63 
465 LOYALTY FOUNDER ENT ... 901S· 125 
537 MAKASH ADVANCED PIEZOTECH901S-141 

MANCHESTER EQUIP . 90NE-16A-B 
586 MANCHESTER EQUIP . . 90NE-17 
557 MICROCOM COMPUTERS . 90MW-7 
587 MICROCOM COMPUTERS 90NE-19 
472 MYODA,INC 901S·87 
473 MYODA,INC .. . .. .•.•• ... 901S-87 
558 MYODA,INC • • . • • . . . • . . 90MW·11 
559 MYODA,INC . • .. • . . . 90MW-11 
588 MYODA.INC . ••.••.• . .•.• 90NE·1 
589 MYODA,INC . ............ 90NE·1 
616 MYODA,INC . •• . . .. •..• .. 90PC-9 
617 MYODA,INC . . .. .. . .. . . .. 90PC-9 
641 MYODA,INC . .• . •• , • • 90S0-9 
642 MYODA,INC .. .... , , • , .. , 90S0· 9 
198 NEC SYSTEMS . . ... 165 
205 NORTHGA TE . . . . .. 192,193 
206 NORTHGA TE ......... . .. 194,195 
818 NSTL . . . . . . ... ... . 90PC· 20,21 
331 OMNITEL . . . . . . . . . . 271 
211 PACIFIC COMPUTER . 172 
479 PHILIPS PERIPHERALS . • 90IS· 39 
235 RADIO SHACK . . .. . .. . ....... CIV 
562 RESOURCE CONCEPTS,INC90MW·5 
563 RESOURCE CONCEPTS,INC90MW·5 
591 RESOURCE CONCEPTS.INC . 90NE-11 
592 RESOURCE CONCEPTS,INC . 90NE·11 
620 RESOURCE CONCEPTS,INC 90PC·5 
621 RESOURCE CONCEPTS.INC 90PC-5 
843 RESOURCE CONCEPTS, INC 90S0·5 
644 RESOURCE CONCEPTS,INC 90S0·5 
485 REXTECHNIK COMPUTER GMSH 901S·38 
529 RUNTOP,INC .......... 901S·116Q 
564 SAINTCROIXCOMPUTERCORP . 90MW·1 
565 SAINTCROIXCOMPUTERCORP . 90MW-1 
593 SAINTCROIXCOMPUTERCORP . 90NE·9 
594 SAINTCROIXCOMPUTERCORP . 90NE-9 
490 SIEMENSNIXDORFINFO.SYS .. 9015·14,15 
492 SIREX COMPUTERS . . . . 901S-53 
530 SUN'S ELECTRONICSCO.,LTD 901S·116-S 
622 TANGENT COMPUTERS . . 90PC-13 
285 TELCON . . . . . . . . . . . . . . . 203 

TEXAS MICROSYSTEMS. . . 58A-B 
288 TEXAS MICROSYSTEMS ..... 58,59 
518 TIKO COMPUTERS ... . ... 901S·135 
504 TOP-LINK COMPUTER CO.,LTD 901S· 58 
595 TOP-LINK COMPUTERCO.,LTD90NE·22 
294 TOSHIBA AMERICA . . . 106A-H 
295 TOSHIBA AMERICA . . . . 106A-H 
306 TRI-STAR COMPUTER . . , . .. . .. . . 7 
308 TULIN CORP. . . . . . . . . . 328 
506 TWINHEAD INT'L CORP 901S·50,51 
496 UNIBIT.. .. .......... . 901S-97 
326 ZENITH ... . ... . ...... ..... .. 151 
327 ZEOS INTERNATIONAL .... . . 70,71 

942 TERMINALS 

73 COMPUTERWISE,INC 357 

~ u~ 

405 AGC ELECTRONICS CORP . 901S·61 
159 KNAPCO .... ... , .. ,. , •• , .. , 204 
160 KNAPCO . . . . . . . . . . . .. .. .. .. 204 
212 PARA SYSTEMS.INC . . .. . ...... 97 
337 PC POWER & COOLING.INC . 209 
338 PC POWER & COOLING.INC . . . 209 
509 UP-SAFE INDUSTRIAL CORP901S-70 
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,51
SOFTWARE 

46 
47 

419 
420 

88 
434 
533 

945 APPLE/MAC - GRAPHICS 443 
444 

560 NCGN NAT.COMP.GRAPHIC ASSOC 90MW-8 122 
561 NCGN NAT.COMP.GRAPHICASSOC 90MW·8 147 

148 
946 IBM/MSDOS APPLICATIONS-

Buslness Office 52 

26 ARC TANGENT.INC . ..•.. 9 
27 ARC TANGENT.INC . 10 
30 ASHTON-TATE ........ . .. 111 102 
31 ASHTON-TATE • . . . 111 103 
40 BELL ATLANTIC IN.A.) . . . . . . . . 273 138 

536 
84 DATACAP,INC ........... .. .. 358 

418 COGNIVISION RESE>RCH S.A. 901S-85 
468 

433 DIPLOMAT SOFTWARE.INC 901S-94 560 
104 ELEX INTERNATIONAL ........ 101 561 
436 ELEX INTERNATIONAL .... 901S-91 254 
533 FAXWORKS .. ... . ...... 901S-144 263 
115 FIRSTMARK TECHNOLOGIES . . 128 270 
116 FIRSTMARK TECHNOLOGIES .. 128 307 

HEWLElT-PACKARD NETWORK PROD .. 55 318 
171 LOTUS . . . . . . ..............29 
173 MAPINF0 .. .... ....... .. .... 112 153 
474 NEXTBASE . • • • . 901S·27 
475 OLIVETTI . ......... , . •• . 901S·33 77 
213 PATTON & PATTON . . .... 110 78 
219 PERSONALTEX.. ......... 339 104 
480 PRECISION SOFTWARE . ... 901S-9 436 
236 RAIMACORP .. .. . .. ........ 67 516 
250 RECOGNITACORP ..... . . .. .. 118 
254 ROYKORE ................... 106 154 
494 SOFTWARE DMI . . 901S·12 

274502 TOL TRAN LID .. .. .. .. 901S·62 
275503 TOLTRAN L m . . . . .. 901S-62 

48 
49947 IBM/MSDOS APPLICATIONS­ 65SclentlllcfTechnlcal 417 

110 
10 ABACUS ... . ............. .. 

ABACUS . . . . • . . • .. .. • . .. . .. '" 
111 

24 ANNABOOKS ••••••••.••.••. 163 
27 4 APL• PLUS/ST 186 
275 APL· PLUS/ST .. • .. • .. .. 187 
572 CADRE . . .. .... .. ... .... 90NE·7 194 

603 CADRE . . . . . . . 90PC· 1 482 
94 DIGIT ALK ....... .. ... .. . 23 483 

157 KEITHLEY METRABYTE . . . . . 368 229 
462 K-TALK COMMUNICATIONS 901S-62 239 
341 LOGICAL DEVICES . .. .. • .. • .. ••n 264 
342 LOGICAL DEVICES . 497 
182 MICRO STAR LABOf 
207 NU-MEGA TECHNN 
219 PERSONAL TEX . ...•. l55 
484 RAIMA CORP ... 401266 SPECTRUM SOcT 
267 SPSS ........ ............. . 
 44
271 STATSOFT . , , ......... , •• , 
 413280 SYSTAT .. . . 414301 TOUCHSTONE SOFTWARE ...... 95 415302 TOUCHSTONE SOFTWARE . . .. 95 
322 WINTEK 368 94 

445948 IBM/MSDOS APPLICATIONS­ 127
Mlscellaneous 613 

51 BUREAU OF ELECTRONIC PUBL . 98 614 
52 BUREAU OF ELECTRONIC PUBL . 98 460 

416 CLOCKWORK SOFTWARE . 901S-92 161 
108 EVENT HORIZONS .... .... • .. 279 
115 FIRSTMARK TECHNOLOGIE! . 538 
116 FIRSTMARK TECHNOLOGIES .. 128 207 
469 MICROPRESS,INC . . . ... 901S·68 208 
470 MICROPRESS,INC . . . 901S-68 209 

MICROSOFT . ... ,......... . 8,9 476 

MICROSOFT ................. •n 
220 

254 ROYKORE . .. . .. . . . ... 106 221 
590 

949 IBM/M5DOS APPLICATIONS­ 619 
233 
497 

256 LOTUS WPD (SAMNA) . . . . . . 143 

Word Processing 

287 
257 LOTUSWPD!SAMNAJ ........ . .. 309 
258 LOTUSWPD SAMNA) . 315 
259 LOTUSWPD SAMNA) .. 319 
260 LOTUS WPD (SAMNA) .. •.•..• 
261 LOTUSWPD (5AMNA) . . . •• 956 
540 SUMMIT SOFTWARE LIT 901S·146 

IBM/MSDOS-COMMUNICATIONS TEXAS INSTRUMENTS . . . .. 16,17 

BLAST /COMM RESEARCH GAP . • 228 961 OTHER - LANGUAGES
BLAST/COM.1 RESEARCH GAP . . 228 
COMPEX,INC . . . . 901S-73 274 APL" PLUS/STSC , .... ..... . 
COMPEX,INC .. . ... . ..... 9015-73 275 APL" PLUS/STSC 
DATASTORM TECHNOLOGIES .. 159 BINARY TECHNOL . . 
EASTCOASTSOFTWARE . . 90IS-23 110 FAIRCOM ................. . 

FAX WORKS . . . . . . . . . . 901S-144 111 FAIRCOM . . . . . . . . . . 313 
FTP SOFTWARE, INC ... . . . 901S-37 615 METAWARE,INC ......... 90PC-17 
FTP SOFTW ARE,INC ...... 901S-37 
GALACTICOMM . ......... .. 80,81 962 OTHER - UTILITES
INVISIBLE SOFTWARE . ... 276 
INVISIBLE SOFTWARE .... 276 127 GREENVIEW . 92 

239 RAINDROP SOFTWARE. . 152 
IBMIMSDOS - GRAPHICS 

ABACUS , .. , •• , , ... , ... .. , . 251 963 DESKTOP 
ABACUS . .. ...... 251 
ELCEE COMPUTEK •...• , . • • 292 PUBLISHING 
ELCEE COMPUTEK .• , . • • . . . . 292 
INFORMATION & CONTROL LABS . 266 102 ELCEE COMPUTEK . •. , .•.... oao 
LIGATURE ., ... ......... 901S-145 103 ELCEE COMPUTEK . ••.• , • ••• 
MICROGRAFX ......... .. 901S·29 
NCGNNAT.COMP.GRAPHIC ASSOC 90MW-8 
NCGAINAT.COMP.GRAPHIC ASSOC 9DMW·B 964 EDUCATIONAL/ 
ROYKORE ...... •• , .. , ....... 106 
 INSTRUCTIONAL 
SCIENTIFIC ENDEAVORS . . .... 128 
STARWARE PUBLISHING CORP 360 9 
TRUEVISION .... .. ........ . .. 161 10 
VERMONT CREATIVE SOFTWARE33 16 

23 
IBM/MSDOS ­ LAN 

COREL SYSTEMS CORP . . 119 
COREL SYSTEMS CORP . 119 
ELEX INTERNATIONAL ........ 101 
ELEX INTERNATIONAL . . .. 901S·91 
WALKER.RICHER &OUINN,INC . 901S-107 

IBM/M5DOS ­ LANGUAGES 

APL"PLUS/STSC ............ nnc 

APL"PLUS/STSC 
BORLAND INTERNATIONAL ..... 11 
BORLAND INTERNATIONAL . .. .. 11 
CNS. , , • , , , • , •• , , • , • , •• ..... 215 
COBALT E . ... . . ...• , an1c::_t:;.A 
FAIRCOM ............... .. 
FAIRCOM ........ .. ...... .. 
LAHEY. . . ........... . 
MIX SOFT 
MKS . ••••• , •• , ••• ,, •• ,, ... 
NANTUCKET . . ...... ....... , 
PROLOG DEVELOPMENT/IDEA . 9015· 133 
PROLOG DEVELOPMENT/IDEA . 9015·133 

555 
556 
582 
563 
611 
612 
639••n 

PSEUDOCORP . .. . . . . . . . . . . . 362 
RAINDROP SOFTWARE ........ 152 
SEQUITER SOFTWARE , , ,., , , ••• 
SOLUTION SYSTEMS .... 901S-136 
ZORTECH,INC .. ... .. ......... 41 

IBM/MSDOS ­ UTILITES 321 

ABACUS 
ABACUS . . .. . .. . .. . .. . .. . . . 
AMERICAN ADVAN IE 
ANNABOOKS . • • , ••.•• 
BYTE BACK ISSUES . . . 
BYTE BACK ISSUES . 
BYTE BACK ISSUES ...... 90S0-19 
BYTE BITS . . . . . ... 901S·96 
BYTE BOOK CLUB . . . . 122A-B 
BYTE BOOK CLUB . . ..... 122, 123 
BYTE CARD DECK . . 90PC-18 
BYTE CARD DECK . 90NE-20 
BYTE CARD DECK ....... 90S0·17 
BYTE CHANGE OF ADf'<>ccc . 
BYTE SUB MESSAGE • ....... 
BYTE SUB SERVICE . . . . . 250 
BYTEWEEK/NEWSLETTER (INT'L) 199 
BYTEWEEK/NEWSLETTER 280 
BYTEWEEKINEWSLETTER . 901S·67 
INTERFACE GROUP 90MW-2,3 
INTERFACE GROUP .... 90MW-2,3 
INTERFACE GROUP ..... 90NE-2,3 
INTERFACE GROUP . 90NE-2,3 
INTERFACE GROUP . 90PC-2,3 
INTERFACE GROUP 90PC-2,3 
INTERFACE GROUP ..... 90S0-2,3 
INTERFACE GROUP ... 90S0·2,3 
NRllMCGRAW-HILL . . ..... 234A-B 
SMALLCOMPUlERBOOKCLUB. 186A-B 
SMALL COMPUTER BOOK CLUB 187 
THE COMPUTER MUSEUM . 295 
UNIXWORLD ............ 330A-B 
UNIXWORLD .. . .. ..... ..... 331 
WIESEMANN & THEIS GMBH . . 360 

313 RIELTO . .. ...... 9015-~~~ 965 MAIL ORDER/ 
AVOCET . . .. ... ..... . 
BLACK & WHITE INT'L •• RETAIL 
C SOURCE . .. .. .. .. .. .. . 9015·40 
CLARION SOFTWARE . .... 9015-77 402 
CLARION SOFTWARE ..... 9015-77 532 
COPIA INTERNATIONAL .. . 21 
DIGITALK ................. .. 25 
GAMMA ................. 901S-36 • 
GREENVIEW ... .. . .. . .... .... 92 408 
ISLAND SYSTEMS . 90PC-11 409 
ISLAND SYSTEMS . . . .. 90PC-11 38 
1.M.T .................... 90l5-74 
 41 
KNOWLEDGE GARDEN . , •. , • 412 
LANDMARK/SUPERSOFT , .• , , 56 
MASHOV . .. ......... . .. 91 57 
NU-MEGA TECHNOLOGIES . •• 58 
OAKLAND GROUP,INC . 60 
OPENETWORK.......... • , •• 421 
PECAN SOFTWARE(EUROPE) LID 901S-32 422 
PHAR LAP SOFTWARE .... 138A- B 423 
PHAR LAP SOFTWARE . . . 139 286 
PROTOVIEW DEVELOPMENT 00 90NE-24 424 
PROTOVIEW DEVELOPMENT CO 90PC·15 573 
QUARTERDECK . . . . . . . . . . 24,25 574 
SOLUTION SYSTEMS .... 9015-136 72 
TEST TECHNOLOGY . 368 87 
TURBOPOWER .. 311 551 
UPGRADES,ETC . . . . . . . . . 373 552 
VOGON ENTERPRISES LTD ••• 575 

576 
OTHER APPLICATIONS­ 606 

Business Office 607 
502 TOL TRAN L m . .. .. .. .. . 901S-62 
503 TOL TRAN L m .. , ........ . 9015-62 28 ARCHER BUSINESS PRODUCTS 358 

629 
630 
439 

950 IBM/MSDOS ­ CAD 157 OTHERAPPLICATIONS­
Sclentlllc/Technlcal 

440 
580 

19 
20 

AMERICAN SMALL BUSINESS . 279 
AMS. 65 CNS .... ..215 

581 
633 

102 ELCEE COMPUTEK . • ......• 

~~~ ~~~6~g~~~~:S~sE· . 90Mw-13 
554 ESl/CADWAREHOUSE 90MW-13 
577 ESl/CAD WAREHOUSE • 90NE·18 
578 ESl/CAD WAREHOUSE . • , 90NE·18 
608 ESl/CAD WAREHOUSE . . 90PC·16 
609 ESl/CADWAREHOUSE . •• 90PC·16 
631 ESl/CAD WAREHOUSE . •• 90S0·16 
632 ESl/CAD WAREHOUSE . •• 90S0-16 
579 EVOLUTION COMPUTING . 90NE· 28 

958 OTHER APPLICATIONS-
Mlscellaneous 

512 VIKING SOFTWARE ... .. .. 901S-64 

959 OTHER-CAD 

174 MATHSOFT,INC . ........... . 

960 OTHER ­ CRO! 

634 
113 
114 
448 
339 
134 
635 
636 
136 
449 
146 

610 EVOLUTION COMPUTING . 90PC·24 
123 GENERIC SOF1WARE 275 
475 OLIVETTI ............... 901S·33 

153 

6 
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3EST·USA . 
ALADDIN KNOii 
AMT, INT'L .. ........... ... . 
ANNABOOKS . . . . . . . . . . . . . 347 
AROUND THE WORLD EXPORT 901S·92 
ATICO .... ... . .. .. ... 901S·30,31 
AURORA MCCHATRONICS . . 901S-81 
B & B ELECTRONICS ..... . . 
BESTPOWERTECHNOLOG\ . 
BLUECHIPTECHNOLOGY . 
B&C MICROSYSTEMS 
B&C MICROSYSTEMS . 
B&C MICROSYSTEMS . 
CAD SOFTWARE 347 
COMPEX INT'L .. 901S-90 
COMPUCLASSICS . 901S-35 
COMPUSAVE INT'L .... ... 901S-59 
COMPUTER BAZAAR-DIV.OF TPC . 365 
COMPUTER QUICK .. . .... 901S-54 
COMPUTERSALESPROF.,INC 90NE·5 
COMPUTER SALES PROF.,INC 90NE-5 
COMPUTERLANE . . . . . . 363 
DATAQ INSTRUMENTS . . . • . . • ••? 
DERBYTECH COMPUTERS90MW-16 
DERBYTECH COMPUTERS90MW·16 
DERBYTECH COMPUTERS 90NE-27 
DERBYTECH COMPUTERS 90NE-27 
DERBYTECH COMPUTERS 90PC-23 
DERBYTECH COMPUTERS 90PC·23 
DERBYTECH COMPUTERS 90S0·20 
DERBYTECH COMPUTERS 9050-20 
FASTTECHNOLOGY . . 901S -57 
FASTTECHNOLOGY ... .. . 901S-57 
FD MICROSYSTEMS . . 90NE-25 
FD MICROSYSTEMS ... . . 90NE·25 
FD MICROSYSTEMS ..... 90S0-13 
FD MICROSYSTEMS . .... 90S0·13 
FIRST SOURCE INTERNATIONAL367 
FIRST SOURCE INTERNATIONAL367 
GREY MATTER .... ... .... 9015·95 
G.U.I. CLEARINGHOUSE . 
HOOLEON 
HSS . .. .. . . .. . , • , . • , , ... 9050-1 
HSS . . . . . . . . . .. 90S0-1 
IC EXPRESS . 373 
INEX INT'L 9015·48 
INTEL CORP .... ..... 
JAMECO ELECTRONIC 
JDR MICRODEVICES . . . . 383-385 
JOA MICRODEVICES . , , • , 383-385 

~ulry No. Page No. 

155 JENSEN TOOLS . . . . . . . 346 
566 KANDU/COMPUTER SQ . . 90MW-15 
567 KANDU/COMPUTER SQ .. 90MW·15 
157 KEITHLEY METRABYTE ••• . , • 368 
164 LIONHEART PRESS, INC . . . . . . 346 
172 L YBEN COMPUTER SYSTEMS . 346 

MARK WILLIAMS .............. 93 
MICROCOM COMPUTERS . 90MW·7 
MICROCOM COMPUTERS 90NE·19 
MICROCOMPUTER MKTG.CNCL(lNTll 273 
MICROCOMPUTER MK'TG.CNCL 370 
MICROCOMPUTER MKTG.CNCL 90NE-26 
MICROCOMPUTER MKTG.CNCL 90S0-15 

185 MIGRAPH,INC ....... . .... . . 347 
189 MOORE BUSINESS PRODUCTS 346 
472 MYODA,INC .......... 90IS· 87 
473 MYODA,INC .. ..... ...... 901S·87 
558 MYODA,INC . •..••.• , . • . 90MW-11 
559 MYODA,INC . 90MW-11 
588 MYODA,INC . • •• , •• , ••• 90NE-1 
589 MYODA,INC . .. . ..... , • • • 90NE-1 
616 MYODA,INC . .. .. • .. • . .. . 90PC-9 
617 MYODA,INC . • , • , , •• , •• , 90PC-9 
641 MYODA,INC . •. . •. , •• , • 9050·9 
642 MYODA,INC . . . . . . . . 90S0·9 
195 NATIONAL INSTRUME . • • 346 
199 NEVADA COMPUTER . .....•.. 372 
200 NO NOISE CORP . .. , ...... , , 230 
201 NO NOISE CORP . . .. .. . . .. . . 230 
205 NORTHGATE !,193 
206 NORTHGATE • . •• .. .. 1,195 

NORTHGATE . . . . . ... 196 
211 PACIFIC COMPUTER .. . 172 
455 PRIVATE LABEL PCS,INC .. 9015-56 
456 PRIVATE LABEL PCS,INC .. 901S·56 
481 PROGRAMMERS ODYSSEY 901S-98 
227 PROGRAMMER'S PARADISE . 50,51 

PROGRAMMER'S SHOP .. 237-239 
234 RAD DATA COMM.,INC .... ... 346 
562 RESOURCE CONCEPTS,INC90MW·5 
563 RESOURCE CONCEPTS,INC90MW-5 
591 RESOURCE CONCEPTS,INC . 90NE-11 
592 RESOURCE CO'l.CEPTS,INC . 90NE-11 
620 RESOURCE CONCEPTS, INC 90PC·5 
621 RESOURCE CONCEPTS, INC 90PC·5 
643 RESOURCE CONCEPTS, INC 90S0·5 
644 RESOURCE CONCEPTS, INC 9050·5 
564 SAINT CROIX COMPUTER CORP. 90MW·1 
565 SAINTCROIXCOMPUTERCORP . 90MW-1 
593 SAINTCROIXCOMPUTERCORP . 90NE-9 
594 SAINTCROIXCOMPUTERCORP. 90NE-9 
487 SCHNELLMANN INTERHANDELS AG 9015-89 
488 SCOTTSDALE SYSTEMS . . . 90l5-71 
265 SN'W COMP & ELECT . 290 

SOFTLINE . . . . . . . . . . . . . 9015-49 
493 SOFTWARE CONSTRUCTION . 901S-43 
282 TECHNOLOGY POWER ENT . 357 
518 TIKO COMPUTERS ....... 9015-135 
303 TREND SYSTEMS . .. • , ... , , • 361 
312 UNICORN .. . .. . .. . .. .. • .. • 359 
313 UNIVERSAL MEMORY . , • , • • • 359 
314 UNIVERSAL MEMORY . 359 
510 USA SOFTWARE . . . . . . . 901S·2 
320 WESTERN TELEMA TIC . 347 
517 ZENDEX ...... . ...... . . . 9DIS·48 
327 ZEOS INTERNATIONAL ...... 70,71 
328 ZERICON ....... ........... 346 

966 MISCELLANEOUS 
83M .... ............. 253 

23 ANNABOOK1 • . .... _ 336 
BYTECEBIT .... ..... . . 9Ul::i·114 

97 DIVERSIFIED COMPUTER.. 368 
435 ELECTRO SERVICE CORP . 901S·60 
535 ISRAELEXPORTINSTITUTE . 9015·138 
200 NO NOISE CORP . .. . . .. . . .. 230 
201 NO NOISE CORP . • , ..... , , • • 230 
214 PC COMPUTER RENTAL . . . . . . 364 
316 VERBATIM . 12,13 
317 VERBATIM . .. . . 12,13 

967 ON-LINE 
SERVICES 

450 BIX . , • .. • • . .. .. .. . .. . 220,221 
.. " ..... .. ..... . ' " ' .. 278 
... ................. ... 293 
.. ....... . . ..... 5.34 
• .. .... " •• " " .. . . 901S·66 
. . .. ........... .... 901S-78 

. ... . 90NE-10 

. .... 90PC-22 
BIX . ................... 90S0-18 

54 BYTE PUBLICATIONS/DEMOLINK . 325 
68 COMPUSERVE . . . . . . . . . . . . . . 261 
71 COMPUTER PRODUCTIONS,INC 150 

232 TELECOMMUNICATIONS CLEARINGHSE .218A-B 

~68 OPERATING 
SYSTEMS 

91 DIGITAL RESEARCH .. 39 
107 ESIX SYSTEMS 259 

MARK WILLIAMS .. • .. ..... 93 
262 SANTA CRUZ OPERATION ...... 69 
310 UHC . 343 

~69 RECRUITMENT 
410 AUXO HUMAN RESOURCES B.V.9015-92 
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REQUEST FREE PRODUCT INFORMATION BY FAX 

Just fax this page to 1-413-637-4343. Save time because your request for information will be 
processed immediately. 

Circle the numbers 
below which correspond 
to the numbers assigned 
to advertisers and pro­
ducts that interest you. 


Fill out this coupon carefully. PLEASE PRINT. 


Remove this Qage or 
questions ''/\' through "E". 

Print your name,Check off the answers to 
address, and fax number copy this page clearly 
clearly on the form. and fax it to the number 

above. 

A. What is your primary job · D. What operating systems are you currently 
function/principal area of responsibility? using? (Check all that apply.) 
(Check one.) 12 0 PC/MS-DOS 

1 0 MIS/DP 13 0 DOS + Windows 
2 0 Programmer/Systems Analyst 14 0 OS/2 
3 0 Administration/Management 1sO UNIX 
4 0 Sales/Marketing 16 0 MacOS 
s 0 Engineer/Scientist 110 VAX/VMS 
6 0 Other E. For how many people do you influence the 

B. What is your level of management purchase of hardware or software? 
responsibility? 1s 0 1-25 
7 0 Senior-level 19 0 26-50 

State/Province Zip 8 0 Middle-level 
9 0 Professional 

20 0 51-99 
21 0 100 or more 

Country C. Are you a reseller (VAR, VAD, Dealer, 
( ) Consultant)? 

Phone Number Fax Number 10 0 Yes 11 0 No 

Inquiry Numbers 1-495 Inquiry Numbers 496·990 Inquiry Numbers 991-1479 

1 2 3 4 5 6 7 8 9 10 11 496 497 498 499 500 501 502 503 504 505 506 991 992 993 994 995 996 997 998 999 1000 1001 

12 13 14 15 16 17 18 19 20 21 22 507 508 509 510 511 512 513 514 515 516 517 10021003100410051006100710081009101010111012 

23 24 25 26 27 28 29 30 31 32 33 518 519 520 521 522 523 524 525 526 527 528 10131014101510161017101810191020 102110221023 

34 35 36 37 38 39 40 41 42 43 44 529 530 531 532 533 534 535 536 537 538 539 1~1m1~1~1~1=1=1~1m1m1~ 

45 46 47 48 49 50 51 52 53 54 55 540 541 542 543 544 545 546 547 548 549 550 10351036103710381039104010411042104310441045 

56 57 58 59 60 61 62 63 64 65 66 551 552 553 554 555 556 557 558 559 560 561 10461047104810491050 1051 10521053105410551056 

67 68 69 70 71 72 73 74 75 76 77 562 563 564 565 566 567 568 569 570 571 572 1~1~1~1~1~1~1~1~1=1~1~ 

78 79 BO 81 82 83 84 85 86 87 88 573 574 575 576 577 578 579 580 581 582 583 10681069107010711072107310741075107610771078 

89 90 91 92 93 94 95 96 97 98 99 584 585 586 587 588 589 590 591 592 593 594 10791080108110821083108410851086108710881089 

100 101 102 103 104 105 106 107 108 109 110 595 596 597 598 599 600 601 602 603 604 605 10901091109210931094109510961097109810991100 

111 112 113 114 115 116 117 118 119 120 121 606 607 608 609 610 611 612 613 614 615 616 1101 1102 1103 1104 1105 1106 1107 11081109 1110 1111 
122 123 124 125 126 127 128 129 130 131 132 617 618 619 620 621 622 623 624 625 626 627 1112 1113 1114 1115 1116 1117 1118 1119 1120 1121 1122 

133 134 135 136 137 138 139 140 141 142 143 628 629 630 631 632 633 634 635 636 637 638 11231124 1125 1126 11271128 1129 1130 1131 1132 1133 

144 145 146 147 148 149 150 151 152 153 154 639 640 641 642 643 644 645 646 647 648 649 11341135113611371138113911401141114211431144 
155 156 157 158 159 160 161 162 163 164 165 650 651 652 653 654 655 656 657 658 659 660 11451146114711481149115011511152115311541155 
166 167 168 169 170 171 172 173 174 175 176 661 662 663 664 665 666 667 668 669 670 671 11561157115811591160116111621163116411651166 
177 178 179 180 181 182 183 184 185 186 187 672 673 674 675 676 677 678 679 680 681 682 11671168 1169 1170 1171 1172 1173 1174 1175 1176 1177 

188 189 190 191 192 193 194 195 196 197 198 683 684 685 686 687 688 689 690 691 692 693 11781179118011811182118311841185118611871188 

199 200 201 202 203 204 205 206 207 208 209 694 695 696 697 698 699 700 701 702 703 704 11891190119111921193119411951196119711981199 

210 211 212 213 2 14 215 216 217 218 219 220 705 706 707 708 709 710 711 712 713 714 715 12001201120212031204120512061207120812091210 

221 222 223 224 225 226 227 228 229 230 231 716 717 718 719 720 721 722 723 724 725 726 1211121212131214121512161217121812191220 1221 
232 233 234 235 236 237 238 239 240 241 242 727 728 729 730 731 732 733 734 735 736 737 12221223 12241225 1226 1227 1228 12291230 1231 1232 
243 244 245 246 247 248 249 250 251 252 253 738 739 740 741 742 743 744 745 746 747 748 12331234123512381237 123812391240 1241 12421243 

254 255 256 257 258 259 260 261 262 263 264 749 750 751 752 753 754 755 756 757 758 759 1244124512461247124812491250 1251125212531254 
265 266 267 268 269 270 271 272 273 274 275 760 761 762 763 764 765 766 767 768 769 770 125512551267125812591280 12811282128312841255 

276 277 278 279 280 281 282 283 284 285 286 771 772 773 774 775 776 777 778 779 780 781 1268 12671268 1269 1270 1271 12721273 1274 1276 1276 

287 288 289 290 291 292 293 294 295 296 297 782 783 784 785 786 787 788 789 790 791 792 1~1~1~1~1~1=1~1~1-1~1~ 

298 299 300 301 302 303 304 305 306 307 308 793 794 795 796 797 798 799 800 801 802 803 1288128912901291129212931294129512961297 1298 
309 310 311 312 313 314 315 316 317 318 319 804 805 806 807 808 809 810 811 812 813 814 129913001301 1302 13031304 1305 1306 1307 1308 1308 

320 321 322 323 324 325 326 327 328 329 330 815 816 817 818 819 820 821 822 823 824 825 13101311 131213131314131513161317131813191320 

331 332 333 334 335 336 337 338 339 340 341 826 827 828 829 830 831 832 833 834 835 836 1321 13221323132413251326132713281329 1330 1331 
342 343 344 345 346 347 348 349 350 351 352 837 838 839 840 841 842 843 844 845 846 847 133213331334133513381337133813391340 1341 1342 

353 354 355 356 357 358 359 360 361 362 363 848 849 850 851 852 853 854 855 856 857 858 1~1~1~1~1~1~1~1=1~1m1~ 

364 365 366 367 368 369 370 37.1 372 373 374 859 860 861 862 863 864 865 866 867 868 869 13541355135613571358135913601361136213631364 
375 376 377 378 379 380 381 382 383 384 385 870 871 872 873 874 875 876 877 878 879 880 1~1~1~1~1~1~1m1~1~1~1~ 

386 387 388 389 390 391 392 393 394 395 396 881 882 883 884 885 886 887 888 889 890 891 1376 1377 1378 1379 1380 1381 1382 1383 1384 1385 1386 

397 398 399 400 401 402 403 404 405 406 407 892 893 894 895 896 897 898 899 900 901 902 1~1~1~1~1~1=1~1-1-1•1~ 

408 409 410 411 412 413 414 415 416 417 418 903 904 905 906 907 908 909 910 911 912 913 139813991400 14011402140314041405140614071408 
419 420 421 422 423 424 425 426 427 428 429 914 915 916 917 918 919 920 921 922 923 924 14091410141114121413141414151416141714181419 

430 431 432 433 434 435 436 437 438 439 440 925 926 927 928 929 930 931 932 933 934 935 1420 1421 1422142314241425 1426 1427 1428 1429 1430 

441 442 443 444 445 446 447 448 449 450 451 936 937 938 939 940 941 942 943 944 945 946 14311432143314341 435 143614371438 14391440 1441 

452 453 454 455 456 457 458 459 460 461 462 947 948 949 950 951 952 953 954 955 956 957 144214431444144514481447144814491450 14511452 

463 464 465 466 467 468 469 470 471 472 473 958 959 960 961 962 963 964 965 966 967 968 1453 14541455 1456 14571458 1459 1460 1461 14621463 

474 475 476 477 478 479 480 481 482 483 484 969 970 971 972 973 974 975 976 977 978 979 1_1_1_1~1-1-1~1~1~1m1~ 

485 486 487 488 489 490 491 492 493 494 495 980 981 982 983 984 985 986 987 988 989 990 1475 1476 14771478 1479 

D I subscribe to BYTE. D I do 1101 subscribe to BITE. D Please send me 011eyearofBITE Magazi11efor $2495 a11d bill me. Offer valid i11 US. a11d possessions 011/y. 
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RODUCT INFOR 

Fill oul thi s coupon carefully. PLEASE PRINT. A. What is your primary job function/principal D. What operating systems are you currently using? 
area of responsibility? (Check one.} (Check a ll that apply.) 

Name 1 0 MIS/DP 12 C PC/MS-DOS 15 0 UNIX 
2 D Programmer/Systems Analyst 1] C DOS + Windows 16 0 MacOS 

'l'ii!e 3 D Administration/Management 14 0 OS/2 17 0 VAX/VMS 
( 4 D Sales/Marketing E. For how many people do you influence th e 
Phone ax 5 D Engineer/Scientist purchase of hardware or software? 

6 D Other 18 D 1-25 20 D 5 1-99 
ompany 

B. 	What is your level of ma nagement responsibility? 19 D 26-50 21 D 100 or more 

7 D Senior-level 9 D ProfessionalAddress 	 D Please send me one year ofBYTE Magazine for 
8 D Middle-level $24. 95 and bill me. Offer vahd in U.S. and 

City 	 State Zip C Are you a reseller (VAR, VAD, Dealer, Consultant)? possessions only. MARCH 
10 C Yi..-s 11 D No 

IRND009 
Inq ui ry Numbers 1·4 93 	 lnqul~Numbers494-906 lnqul~ Numbers 907-1479 

2 3 B 7 B 9 10 11 12 13 14 IS 16 17 ~••m••~~-~•a•waa~o mmmmmmmmmmmmm-~--
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 511 512 513 514 515 516 517 510 519 520 521 522 523 524 525 526 527 1004100510051001 1000 10091010101110121013101410 1510151011 1018 10191020 
35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 520 529 530 531 532 533 534 535 536 537 538 539 640 541 542 543 544 102110221023102410251026 1027 10281029 1030 1031103210331034103510361037 
52 53 54 55 56 57 SB 59 50 61 62 63 64 65 66 67 68 545 545 547 5-18 549 550 551 552 553 554 555 556 557 55B 559 550 501 1039 1039104-0 10411042104310441045104510471040 104010501051105210531054 

69 70 71 72 73 74 75 76 77 78 79 BO 81 B2 83 84 85 

86 87 ae B9 90 91 92 93 94 95 96 97 90 99 100 101 102 -~~~~~~~mmmmmmmmm-~-~------------~ 
103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 596 597 590 599 soo 501 502 50 3 504 505 506 501 50 0 509 610 611 512 10091090 109110921093109410951095109110901099110011011102110311041105 

• 

m™~-~~~~~~~™ill~~-----~-~---~-------
120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 613 614 615 616 617 618 619 620 621 622 623 624 625 626 627 628 629 11061107110811091110111111121113111411151116111711181119112011211122 
137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 630 631 632 633 634 635 636 637 638 639 640 641 642 643 644 645 646 1123112411251126112711281129113011311.1321133113411351136113711381139 
154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 647 648 649 650 651 652 653 654 655 656 657 658 659 660 661 662 663 11401141 1142 11431144 114511461147114811491150115111521153115411551156 
171 172 173 174 175 176 177 178 179 100 181 182 183 184 185 186 187 664 665 666 667 668 669 670 671 672 673 674 675 676 677 678 679 680 11571158115911601161116211631164116511661167116811691170117111721173 
188 189 190 191 192 193 194 195 196 197 198 199 200 201 202 203 204 681 682 683 684 665 686 687 688 689 690 691 692 693 694 695 696 697 11741175117611771178117911801181118211831184118511861187118811891190 
205 206 207 20B 209 210 211 212 213 214 215 216 217 218 219 220 221 698 699 700 701 702 703 704 705 706 707 708 709 710 711 712 713 714 11911192119311941195119611971198119912001201120212031204120512061207 
222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 715 716 717 718 719 720 721 722 723 724 725 726 727 728 729 730 731 120812091210 1211121212131214121512161217121812191220 1221122212231224 
239 240 241 242 243 244 245 246 247 240 249 250 251 252 253 254 255 732 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748 12251226122712281229123012311232123312341235123612371238123912401241 

256 257 258 259 250 261 262 263 264 265 268 267 260 269 270 271 272 749 750 751 752 753 754 755 756 757 750 759 750 761 762 763 764 765 12421243124412451246124712481249125012511252125312541255125612571250 

213 214 215 276 m 210 219 2ao 201 202 263 284 205 286 201 200 209 760 767 760 769 no m m m m m m m 778 m 1ao 101 102 1259 1250 125112521253125412661266126712601259121012111212121312141275 

290 291 292 2!ll 294 295 296 297 295 299 300 301 302 303 304 305 306 7B3 764 785 7116 707 760 709 790 791 792 793 794 795 796 791 798 799 1276127712781279128012811202 1283 12041285 1286 1287120812891290 12911292 

307 308 309 310 311 312 313 314 315 316 317 310 319 320 321 322 323 aoo 001 002 803 804 005 006 ao1 0oe 809 010 011 012 013 014 015 016 1293 129412951296 1291 1290 1299 1300 13011302130313041305130513071300 1309 

324 325 326 327 320 329 330 331 332 333 334 335 336 337 330 339 340 B17 010 019 020 821 822 823 824 825 826 827 820 829 830 631 832 833 1310131113121313131413 1513161317131813191320132113221323132413251326 

341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 834 835 836 837 83B 839 84-0 841 842 B43 B44 B45 646 B47 848 849 850 13271328 13291330 13311332133313341335133613371338 13391340 134113421343 

358 359 350 361 362 363 364 365 360 367 36B 369 310 311 312 373 374 0s1 as2 053 854 ass 856 as1 ass as9 ll60 861 1162 1163 864 865 866 867 13441345134613471348 13491350 13s113s213s313s413ss 13s513s113sa13s91350 

375 376 377 310 379 380 301 302 383 384 3as 386 301 3aa 389 390 391 1168 069 010 011 012 an 874 a15 a16 a11 a1a 019 eeo aa1 aa2 BB3 6B4 135113521353 1354 1365136613671360135913101371131213731374137513751311 

392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 400 865 886 687 888 889 890 891 892 893 894 895 096 897 898 899 900 901 1378 13791380 13811382138313841385138613871388 13891390 1391139213931394 
409 410 411 412 413 414 415 416 417 418 419 420 421 422 423 424 425 902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 918 13951396139713981399140014011402140314041405140614071408140914101411 
426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 919 920 921 922 923 924 925 926 927 928 929 930 931 932 933 934 935 14121413141414151416141714181419142014211422142314241425142614271428 
443 444 445 ... 447 448 449 450 451 452 453 454 455 450 457 458 459 936 937 938 939 94-0 941 942 943 944 945 946 947 948 949 950 951 952 14291430 14311432143314341435143614371438 1439144014411442144314441445 

460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 953 954 955 956 957 958 959 960 961 962 963 964 965 966 967 968 969 14461447144814491450145114521453145414551456145714581459146014611462 
477 478 479 4BO 481 482 4B3 4B4 485 486 487 46B 4B9 490 491 492 493 970 971 972 973 974 975 976 977 970 979 980 981 982 983 964 985 986 146314641465146614671468 14691470 147114721473147414751476147714781479 
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NO POSTAGE 

NECESSARY 


IF MAILED 

IN THE 


UNITED STATES 


BUSINESS REPLY MAIL 
FIRST CLASS MAIL PERMIT NO. 176 PITTSFIELD, MA 

POSTAGE WILL BE PAID BY ADDRESSEE 

11\JTE 
READER SERVICE 
PO Box 5110 
Pittsfield, MA 01203-9926 
USA 

111. I I I I I 11 •• 1.111. II I I 11.1.1 .. I • 1. I I .1. 1. 11 •• 1•• 1. I 

A. What is your primary job function/principal D. What operating systems are you currentlJ using? 
area of responsibility? (Check one.) 	 (Check all that apply.) · 

1 0 MIS/DP 12 0 PC/MS-DOS 15 0 UNIX 

Fill out this coupon carefully. PLEASE PRINT. 

aml: 2 D Programmer/Systems Analyst 13 D DOS + Windows 16 0 MacOS 
3 D Adminis1ration/Managcmcnt 14 0 OS/2 17 0 VAX/VMS

Ill: 
4 D Sales/Marketing E. For how many people do you influence the 
5 0 Engineer/ScientistPhom: Fax 	 purchase or hardware or software? 
6 D 01her 

18 D 1-25 20 D 51-99 
ompany 8 . What is your level of management responsibility? I' 0 26-50 21 D JOO or more 

7 D Senior-level 9 D Professional 
AJdrcss D Please send me one year of Eft7E Magazine for 

8 D Middle-level 
$24.95 and bill me. Offer mfid in U.S. and 

C. Are you a reseller (VAR, VAD, Dealer, Consullant}? 
uy la{C 1p possessions on!)~ 

10 D Yes 11 D No MARCH 
IRND009 

Inquiry Numbers 1·493 	 lnqulry Numbers 494·986 Inquiry Numbers 987-1479 ,,3 5 6 7 10 11 12 13 hi 17 rn•illfflillill~~-~~~••••m mmmm~mmmm~mmm=~=­

18 19 20 21 22 23 24 25 26 27 28 29 30 31 " l2 33 3' 511 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 1004 1005 1006 1007 1008 1009 101010111012101310141015 101610171018 10191020 

35 36 37 38 39 40 41 42 43 44 45 46 •1 "8 <; 50 51 5211 5211 530 531 532 533 534 535 536 537 536 539 540 541 542 543 544 10211037102610241026 10261027102610291030 10311032 10331034 103510361037 

52 53 54 55 56 57 58 59 60 61 62 63 lo4 66 86 $1 Ill 
69 70 71 72 73 74 75 76 77 78 79 80 91 82 93 " as %~W~-~~mB™EWWWB~--------------~--­~~~--IB•&mmmmmmmmm ------~--------~~ 86 87 88 89 91 93 94 95 97 • 99 100 102 579 sao 581 582 503 584 585 586 587 5BB 569 590 591 592 593 594 595 10121013 10741075 101610111018107910801001100210831084 1005108610011oaa90 92 96 ·~1 

103 104 105 106 107 108 109 110 111 112 113 114 llS 116 117 Ut 119 596 597 500 500 600 601 602 603 604 605 606 607 608 609 610 611 612 10891090109110921093109410951096109710981099110011011102110311041105 

120 121 122 123 124 125 126 127 128 129 130 131 132 !33 13' l:IS 131 613 614 615 616 617 618 619 620 621 622 623 624 625 626 627 628 629 1106 11071108 110911101 1111112 1113111411151116111711181119112 01 1211122 

137 138 139 140 141 142 143 144 145 146 147 148 IG Jill ·~1 630 631 6.32 633 634 635 636 637 638 639 640 641 642 643 644 645 648 112311241125112611271128112911301131113211331134113511361 13711381139·~ 1!13 
154 155 156 157 158 159 160 161 162 163 164 165 166 IS'/ 11!& 1/;9 111) 647 648 649 650 651 652 653 654 655 656 657 658 659 660 661 662 663 11401141114211431144114511461147114811491150115111521153115411551156 

171 172 173 174 175 176 177 178 179 180 181 162 183 11M 116 166 181 664 665 666 667 668 669 670 671 672 673 674 675 676 611 678 679 680 11571158115911601161116211631164116511661167116811691170117111721173 

188 189 190 191 192 193 194 195 196 197 198 199 200 mt ~ 203 2IM 681 682 683 684 685 686 687 688 689 690 69_1 692 693 694 695 696 697 117411751176117711781179118011811'18211631184118511861187118811891190 
205 206 207 208 209 210 211 212 213 214 215 216 ZIJ Zl9 219 Z<!O :ill 698 699 700 701 702 703 704 705 706 707 708 709 710 711 712 713 714 119111921193 1194119511961197119811991200120112021203 1204120512061207 

mmmmmmmmmmmm ~mmwm 715 716 717 718 719 720 721 722 723 724 725 726 727 728 729 730 731 1208 1209 1210121112121213 1214 1215 121612171218 12'9 1220122 1 ~ 22212231224 

239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 732 733 734 735 736 737 736 739 740 741 742 743 744 745 746 747 748 12251226122712281229123012311232123312341235123612371238123912401241 

256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 749 750 751 752 753 754 755 756 757 758 759 760 761 762 763 764 765 12421243124412451246124712481249125012511252125312541255125612571258 

213 214 215 216 m 218 219 280 201 282 283 284 205 286 201 200 209 766 767 768 769 110 111 112 773 774 775 776 m 778 119 100 101 102 1259126012s1126212631264126512661267 12sa1259121012111212121312141215 

290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 763 784 785 786 787 788 789 790 791 792 793 794 795 796 797 798 799 12761277127ei127912B01281128212B3128412851286128712881289129012911292 
307 306 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 800 801 802 803 804 805 806 807 806 809 810 811 812 813 814 815 816 129312941295129812971298129913001301130213031304130513081307 13081309 

324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 817 818 819 820 821 822 823 824 825 826 827 828 829 B30 831 832 833 13101311131213131314131513161317131813191320132113221323132413251326 

341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 834 835 838 837 838 839 840 841 842 843 844 845 848 847 848 6411 850 13271328132913301331133213331334133513361337133813391340134113421343 

358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 851 852 853 854 855 856 857 8S8 859 B60 861 862 853 864 B55 BS6 867 1344 1345 134613471348 1349 1350 1351 1352135313541355 13561357135813591360 

375 376 3n 378 379 380 381 382 383 384 385 386 387 388 389 390 391 868 869 010 011 012 873 874 875 876 011 878 879 aso 881 682 883 884 13611362 1363 1364 1365 136613671368 13691370 1311137213731374137513761377 

392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 885 866 867 866 889 890 891 892 893 894 895 896 897 898 899 900 901 137813791380 138113821383138413851386138713881389 1390 13911392 13931394 

409 410 411 412 413 414 415 416 417 418 419 420 421 422 423 424 425 902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 918 13951396139713981399140014011402 14031404 1405140614071408140914101411 

426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 919 920 921 922 923 924 925 926 927 928 929 930 931 932 933 934 935 14121413141414151416141714181419142014211422142314241425142614271428 

443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 936 937 938 939 940 941 942 943 944 945 946 947 948 949 950 951 952 142914301431143214331434 14351436143714381439 14-40 14411442144314441 445 

•~••™•••™•mmmmmmmm•m•m••~~~~~~~-~~-----~-----~---~­
4n 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 970 971 972 973 974 975 976 sn 978 979 960 981 982 983 984 985 986 14631464146514661467146814691470147114721473147414751476147714781479 
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INTEGRATED CIRCUITS 

DYNAMIC RAMS 
PART# SIZE SPEED PINS 

4116-150 16384x1 150ns 16 
4164-150 65536x1 150ns 16 

PRICE 

1.49 
2.49 

MCT'S MODULAR 
PROGRAMMING SYSTEM 
USE .1 SLOT TO PROGRAM EPROMS, PROMS, PALS & MOREi 

HOST ADAPTOR CARD/CABLE $2995 

EEPAOMS, PALS. Bl-POLAR PROMS, 
B748 & 8751 SERIES DEVICES: 16VB AND 

POS-801 

416 4-120 65536x1 120ns 16 2.B9 
4164-100 65536x1 100ns 16 3.39 
TMS4464 -12 65536x4 120ns 16 3.95 
41256-150 262144x1 150ns 16 1.95 
41256-120 262144x1 120ns 16 2.15 
41256-100 262'144:<1 100ns 16 2.25 
41256-BO 262144x1 eons 16 2.75 
414256-100 262144x4 lOOns 20 B.95 
414256-BO 262144x4 eons 20 9.95 
1MB-120 1046576x1 120ns 1B 7.95 
1MB-100 1048576x1 100ns 1B B.95 
1MB-BO 1048576x1 eons 1B 9.95 
1MB-70 1048576x1 70ns 1B 10.75 

, 1MB-60 1048576x1 60ns 1B 11 .05 

SIMM SIP MODULES 
PART# SIZE SPEED FOR PRICE 

41256A9B-BO 256K x 9 eons SIMM/PC 33.95 
421OOOABB-10 1M8 x8 100ns SIMM/MAC 79.95 
421000A9B-10 1MB x9 100ns SIMM/PC 79.95 
421000A9B-BO 1MB x9 eons SIMM/PC B9.95 
421 OOOA9B-60 1MBx9 60ns SIMM/PC 99.95 
256K9SIP-BO 256K X 9 eons SIP/PC 33.95 
256K9SIP-60 256K X 9 60ns SIP/PC 39.95 
1MBx9SIP-10 1MBx9 100ns S IP/PC 79.95 
1MBx9SIP-BO 1MBx9 eons SIP/PC B9.95 

MATH CO-PROCESSORS 

intef 
•Manul 

•$ottw.,.~td• 
•S Y•i1' W.mNrf)' 

-;;,,,, 

CYRIX CO-PROCESSORS 
STATE-OF-THE-ART TO SAVE YOU LONGEVITY WOAAIESI 

MANUAL & SOFTWARE GUIDE, FULL 5-YEAA GUAAANTEEI 


B3DB7-16 16 MHz .. . $299.95 B3DB7-33 33MHz $549.00 
B3DB7-20 20 MHz ..... 319.95 B3SB7-16 (SX) 16MHz .. 269.95 
UD87·25 25MHz .••• , 419.95 83587-20 (SX) 20MHz -· 329.95 

EPROMS ~ 

PART# SIZE SPEED v PINS PRICE 

2716-1 2048x8 350ns 25V 24 4.95 
2732A 4096x8 250ns 21V 24 3.95 
2764 8192x8 450ns 12.5V 28 3.95 
2764-250 6192x8 250ns 12.5V 28 3.95 
2764-200 8192x8 200ns 12.5V 28 4.49 
2712B 16384x8 250ns 12.5V 28 3.95 
2712BA-200 16384x8 200ns 12. 5V 28 4.95 
27256 3276Bx8 250ns 12.5V 28 4.95 
27C256 32768x8 250ns 12.5V 28 5.95 
27512 65536x8 250ns 12.5V 28 5.95 
27C101·20 131072x8 200ns 12.5V 32 17.95 

EPROM PROGRAMMER 

• PROGRAMS 27XX AND 27XXX GENDER-VGA DB9-HIGH DENSITY DB15 ADAPTOR ...... $4.95 

EPROMS UP TO 27512 • SPLIT OR 
 $12995 

GENDER-9-25 DB9 TO DB25 SERIAL ADAPTOR _ ----- ... $4.95 
COMBINE CONTENTS OF DIFFER­ GENDER-NM NULL MODEM ADAPTOR DB25P-DP25S . $4.95 
ENT SIZED EPROMS (VARIOUS MANY MORE AVAILABLE-CALL usr 
FORMATS AND VOLTAGES) ti 
•READ, WAITE, COPY, BLANK 
CHECK AND VERIFY • HEX TO BREAKOUT BOXES 
INTEL HEX CONVERSION SOFTWARE RS-232 BOX W/24 SWITCHES, 12 LINE MONI­

MOD-EPROM 
 TORS • 10 Bl -POLAR LEDS; JUMPER WIRES 

BABOX-BO ............................................... $34.95 
DATARASE II $3995EPROM ERASER DATA SWn'CHBOXES 
• SMALL SIZE' • ERASES ALL ASS-2 2-WAY DB25S ................ $24.95 


SIZE EPAOMS UP TO 4 AT A RSS-3 3-WAY DB25S ................. $27.95 

TIME • WALL PLUG POWER SUPPLY RSS-44-WAY DB25S __ . . ... $29.95 
DATARASEll RSS-XSERIAL CROSSOVER .... $29.95 

RSP-2 2-WAY FEMALE CEN36 . $24.95 LITHIUM BATTERIES RSP-3 3-WAY FEMALE CEN36 . $27.95 
RSP-4 4-WAY FEMALE CEN36 . $29.95 FOR 2B6/3B6 Iii?'; LET TWO OR MORE 
RS9-2 2-WAY DB9S ............... $24.95 
 PC'S USE SAME DEVICE • WITH CONNECTOR $1~5 I _ RS9-4 4-WAY DB9S .... .. .......... $29.95 
 OAVICE-VEASAi_Y{~l~~?s~~UNTING U--- ,~ RSP-XPAAALLEL CAOSSOVER$29.95 

MORE AVAILABLE-CALL VS! i j;J MANY MORE AVAILABLE-CALL VS! 

~ TEll. 1,iS M1n1rnum ordC!r $10 00 For Sh1pp1ng S. t'..l"d ng •fld ..aa SS 00 tor groll~ a.,a Si 50 for air Orders 01er 1 I band lore1gn orders may require add1tronal shipping charges-c()"ltact 
i;..,;.:::..:;,.a \J.Jf S.l'L"s Dept tor ll1e :1moun! CA residents rr.J'(. I ".:-1-.04.• <l.W-C.1t>'(I sales t.1 • Pr<11s subiect to chaige w11haut not1ce We are not responsible for typographical err0ts We reservelhe 

• UNIVERSAL INTERFACE FOR THE PROGRAMMING MOD· 
ULES! • SELECTABLE ADDRESSES PREVENTS CONFLICTS 

MOD-MAC 

.-:;:-~- UNIVERSAL 
MODULE 

$49995 

• PROGRAMS EPAOMS, 

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 I CS (8·40 PINS) 

MOD-MUP .......................................... .. ... ........... $499.95 

MOD-MUP-EA 4-UNIT ADAPTOR ............................. $99.95 


EPROM MODULE $11995 

•PROGRAMS 24-32 PIN EPAOMS, CMOS EPAOMS & 16K TO 
1024K EE PAOMS • HEX TO OBJ CONVERTER • AUTO, 
BLANK CHECK/PAOGAAMNERIFY • VPP 5, 12.5, 12.75, 13, 21 
& 25 VOLTS• NOAMAL,INTELLIGENT,INTEAACTIVE& QUICK 
PULSE PROGRAMMING ALGORITHMS 

MOD-MEP .... ... ..... ..... .... ................... .............. ... $119.95 


MOD-MEP-4 4-EPAOM PROGRAMMER .... .... ....... $169.95 

MOD-MEP-8 8-EPAOM PROGRAMMER ......... .. ·-· $259.95 

MOD-MEP- 16 16-EPAOM PROGRAMMER ............. $499.95 


PAL MODULE $24995 

•PROGRAMS MMI, NS, Tl 20 & Tl 24 PIN DEVICES • BLANK 
CHECK, PROGRAM, AUTO, READ MASTER V.EAIFY AND 
SECURITY FUSE BLOW 
MOD-MPL 

PAL DEVELOPMENT SOFTWARE 
ENTRY LEVEL PAL DEVELOPMENT KIT FROM CUPL 

MOD-MPL-SOFT 

OTHER PROGRAMMING MODULES ••• 
MOD-MMP MICAOPAOCESSOA PROGRAMMER 179.95 
MOD-MIC DIGITAL IC & MEMORY TESTER 129.95 
MOD-MBP Bl-POLAR PROM PROGRAMMER 499.95 

MOLDED CABLES 
100%SHIELDED 
• 6, 12 QA 25' PAINTER CABLES 
• DB -25 TO 36·PIN CENTRONICS 
CSL-PRINTER 6 FT. CABLE .. ......... $9.95 
C BL-PRNTR-12 12 FT. CABLE _ ... $12.95 
CBL-PRNTR -25 25 FT. CABLE __ .. $15.95 

CBL-PRNTR·RA RIGHT ANGLE PRINTER CABLE .. .. $15.95 
CBL-DB25·MM DB25 MALE-DB25 MALE 6 FT... __ --- ----- · $9.95 
CBL-DB25·MF DB25 MALE-DB25 FEMALE 6 FT .. .... .... . $9.95 
CBL-9·SEAIAL DB9 FEMALE·DB25 MALE 6 FT .......... , $6.95 
CBL-CNT-MM 36-PIN CENTAONICS-M/M ....... .. .. ........ $14.95 
CBL-KBD-EXT KEYBOARD EXTENSION ....................... $7.95 
CBL-MNT-9 9-PIN MONITOR EXTENSION ................ $6.95 

MANY MORE AVAILABLE-CALL USI 

SUM GENDER CHANGERS ti.P°' 
GEN-25MM DB25 MALE/MALE ----··-·-·-·---·-··--··--- -- --·- $4.49 
GEN-25FF DB25 FEMALE/FEMALE ........ ... $4.49 
GEN-9MM DB9 MALE/MALE.. . __ ....... ...... .. $3.95 
GEN-9FF DB9 FEMALE/FEMALE .............. .......... .. .... . $3.95 

B·Brr SOLDERLESS BOBB 
BREADBOARD wrrHDECODE $7995 

• ADDRESS DECODING LOGIC, DATA BUFFERING, 2 LSI CIR­
CUITS FOR PROGRAMMABLE DIGIT ALl/O & COUNTER· TIMER . 
FUNCTIONS • LOGICALLY GROUPED· ACCESSES ALL 62 110 
SIGNAL CONNECTIONS • CLEARLY LABELLED BUS LINES 
• ACCEPTS UP TO 24 FOURTEEN-PIN ICS ACCEPTS 9, 15, 25 
OR 37·PIN D-SUB CONNECTORS 
PDS-601 ... ... .. ... ... ... . ..... ..... ... ............................... $79.95 

PDS-60D ABOVE CARD WITHOUT DECODE .. $49.95 

PDS-611 16-BIT BUS BREADBOARD WITH DECODE _$89.95 

PDS-61 D ABOVE CARD WITHOUT DECODE ............. $59.95 

MORE PROTOTYPE CARDS: 
FA -4 EPOXY GLASS LAMINATE WITH GOLD-PLATED EDGE· 
CAADFINGEAS AND SILK·SCAEENED LEGENDS 
JDR-PR1 8-BIT WITH +5V AND GROUND PLANE .. ..... .. $27.95 

JDR-PR2 AS ABOVE, WITH 110 DECODING LAYOUT .. $29.95 

JDR -PR2-PK PA2 BUFFERING/DECODE PARTS KIT ... $8.95 

JDR-PR1016-BITWITH110 DECODING LAYOUT ... ..... $34.95 

JDR-PR10-PK PA10 BUFFERING/DECODE PARTS ... $12.95 
JDR-PR16 16-BIT WITH 1/0 DECODING FOR PS/2 ----· $49.95 
JDR-PR16PK PR16 PARTS KIT .................... .......... ..... $15.95 

EXT-8088 BOBB-COMPATIBLE EXTENDER CARD __ .. $29.95 

EXT-80286 2B6-COMPATIBLE EXTENDER CARD .. . $39.95 

PCODE DIAGNOSES 
SYSTEM PROBLEMS! $4fl95 

TO DIAGNOSE, PLUG IT INTO A CARD SLOT, 
READ THE INDICATOR DISPLAY & CHECK 
THE MANUAL FOR THE CORRESPONDING 
POWER-ON SELF-TEST CODE. SWITCHLESS 
AND JUMPEALESS DESIGN. COMPATIBLE 
WITH 802B6 AND B03B6·BASED SYSTEMS. 

PCODE ·· -···-·-·-···· ······· ··········-·· -$49.95 

Oerid'.r 
HIGH-TECH 
SPOTLIGHT 

When a computer system spends much of its 

time waiting for peripherals like the herd disk end 

video display, ii is said to be "1/0 bound." 


An 1/0 bound computer is very common in the 

IBM-compatible world_ First we wait for the disk 

drive to become reedy. then seek. then rotate to 

the proper poslion (sector) and finally read in or 

write out the information being used. If the pro­

gram happens to be performing a "sort" operation 

on disk dote, we may be able to watch the drive 

light go on and off for minutes at a time. In a 

situation like this, o faster processor will make little 

difference. The fastest 386 motherboard around 

might only make that sort operation 15% foster. 


If you find yourself welling for your hard drive, 
consider this: the average drive purchased 3 years 
ago took 85 milliseconds to postion the heeds over 
the proper track, and ofter postioning required 4-5 
revolutions of the disk to recd 8.5K of dote. 

Many of today's drives average 28 milliseconds 
to get on track and with a l : l interleave con recd 
the track in l revolution-a tremendous difference! 

By the way. you con use your older disk as a 

second drive. II won't seek any foster. but with a 

1: l intereleave instead of 4: l, at least ii will no 

longer require to.. revolutions to read one track! 


Derick Moore Director of Engineering 

PARTI SPEED 

8087 
8087-2 
8087-1 
90287-XL 
80387·16 
80387-16 
80387-20 
803117-25 
80387-33 
80387-SX 
80387-SX20 

SMHz 
8 Mrtz 
IO MH: 
12 MHz 
16 MHz 
\6 MHz 
20Ml-4z 
25MHz 
33MHz 
16 MHz 
20MHz 

PRICE 

89.95 
129.95 
169.95 
247.95 
359.SIS 
359.95 
399.95 
499 .. 95 
84i.OO 
299.95 
399.9S 
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MINI 25MHz 386 @ 
• NORTON SI 23.0 • LANDMARK AT SPEED 26.3 

"THE FASTEST NON-CACHING MOTHERBOARD THAT 
WE TESTED...-BYTE MAGAZINE, APRIL 1990. 

• MEMORY INTERLEAVING FOR NEAR ZERO WAIT STATE 
• SOCKETED FOR S03S7 CO-PROCESSOR · USES SONS 256K 
OR 1MB SIMMS• 16MB RAM CAPACITY: 8MB ON BOARD, SMB 
USING OPTIONAL RAM CARD (0KB INSTALLED) • FIVE 16-BIT 
SLOTS, TWOS-BIT SLOTS, ONE 32-BIT SLOT FOR PROPRI· 
ETARY RAM CARD 

MCT·M386·25 ••••••••• ••• •....• ••••••••• .••• ••••••••••. ••• ••• ••• $799.00 

33MHz CACHE 386 $1195 
• NORTON SI 4S.9 • LANDMARK AT SPEED S0.8 
• 33MHz S0386 CPU • 64K ZERO WAIT STATIC RAM CACHE 
• EXPANDABLE TO 16MB ON BOARD USING SONS 256K OR 
1MB SIMMS (0KB INSTALLED)· SOCKETED FOR 803S7 -33 OR 
WEITEK MATH CO·PROCESSOR • S 16-BIT EXPANSION SLOTS 
• AMI BIOS ASSURES IBM COMPATIBILITY• S/33MHZ 
KEYBOARD ADJUSTABLE SPEEDS 

MCT·386MBC-33 •••• •••• •••• •. .••••• •• ••• ••• •••••• •••• •••• •• $1195.00 

MCT·386MBC·25 25MHZ VERSION ........................ $999.00 

NEW! CACHE 486 
• LANDMARK AT SPEED 114.5 
HIGH -PERFORMANCE STANDARD SIZE MOTHERBOARD 

FOR CAO/CAM /GAE WORKSTATION TASKS, LAN SERVER, 
MULTI· TASKING, MUL Tl·USER OR UNIX APPLICATIONS 
• INTEL 80486·25 CPU WITH INTERNAL S0387 FPU AND SK 
CACHE• 128K CACHE MEMORY ON BOARD• EXPANDABLE 
TO 16MB ON BOARD USING 1 MB X 9 SIMMS OR 256K X 9 
SIMMS (0K INSTALLED) • SOCKETED FOR WEITEK 4167 
MATH CO-PROCESSOR • EIGHT 16-BIT BUS SLOTS• AMI BIOS 
·SOFTWARE SELECTABLE SPEEDS · FULLY COMPATIBLE 
WITH OS/2, NOVELL, DESQVIEW, UNIX, WINDOWS AND 
WINOOWS3.0 

MCT·486MB25 ••••••••••• ••• .•.. ..•• •••••••••••••••• •• ••••• $2,495.00 

MONITORS 
NEC·MUl..11-30 

, •to24X76S RESOLUTION -.28MM DOT PITCH• COMPATIBLE 
WITH S514A, SUPER VGA, APPLE MAC II, VGA, EGA & CGA 

NEC-MULTl-30 ••. •••.• •• •• •••••.•••. •••••• •••• .•••. •••••• ••• $649.00 

JDR·MULTI MUL TISYNCH MONITOR ...... . $429.95 

CM-1440 SEIK014" DUAL FIXED FREQUENCY . $599.00 

CM-1450 SEIKO 14" NON INTERLACED VERS ION$749.00 

VGA-MONITOR VGA MONITOR ......... ... .. .. .. .......... $379.95 

MONO-VGA PAPERWHITE VGA MONITOR ...... . $139.95 

EGA-MONITOR EGA MONITOR .. ... . ... ....... ... ... .. . $339.95 

GM-1489 14"SCRE:EN MONOCHROME --···--··· $139 .95 

12MHz286 $19995 

• NORTON SI 14.0 • LANDMARK AT SPEED 1S.9 
• 12i6MHZ KEYBOARD SELECTABLE SPEEDS• EXPANDABLE 
TO 4MB ON BOARD USING SONS 256K OR 1 MB SIMMS (0KB 
INST ALL ED)• FIVE 16·BIT, AND THREE 8-BIT SLOTS 
• AMI BIOS ·SOCKETED FOR S0287 MA TH CO-PROCESSOR 

MCT·M286·12 •••.•••••• . •••.•• •• ••• .•••••••.• •••••• ••••• •• ••• $199.95 

16MHz MINI 386-SX $39995 
• NORTON SI 15.3 • LANDMARK AT SPEED 20.8 
•USES 16MHZ INTEL 80386SX CPU• EXPANDABLE TO 8MB 
ON BOARD• AMI BIOS • CHOOSE FAST 0WAIT STATE OR 1 
WAIT STATE FOR ECONOMICAL USE OF SLOWER RAM 
• FIVE 16-BIT AND THREE 8-BIT EXPANSION SLOTS• CHIPS & 
TECHNOLOGY NEW ENHANCED ADVANCED TECHNOLOGY 
(NEAT) CHIPSET •SOCKET FOR 803S7SX·16 COPROCESSOR 
•S.5" X 13" SIZE FITS IN MINl-286 AND FULL-SIZE 2S6 CASES 

MCT·386SX ••• ••• .••• •••. •• ••••.••• •• .••• •• .•••• ••••• ••• •• .••••. $399.95 
MCT·386SX·20 20MHZ VERSION ..... $499.95 

20MHz NEAT 286 s3s99s 
• NORTON SI 21.0 • LANDMARK AT SPEED 26.3 
• EXPANDABLE FROM SMB ON BOARD• 20/tOMHZ KEYBOARD 
SELECTABLE SP EEDS • AMI BIOS • CHIPS & TECHNOLOGY 
NEW ENHANCED ADVANCED TECHNOLOGY (NEAT) CHIPSET 
•SHADOW RAM ANO PAGE INTERLEAVED MEMORY· FAST0 
WAIT STATE OR 1 WAIT STATE FOR SLOWER RAM• FIVE 16­
BITAND THREES-BIT SLOTS• SOCKET FOR80287-12 MATH 
CO-PROCESSOR 
MCT·M286·20N ••••••••••••• •••.• •••.••••• •••.•••• .•••••••• .•• $389.95 
MCT·M286·16N 16MHZ 2S6/NEAT CHIPSET .. .. .. $289.95 
MCT·M286·12N 12M HZ 286/NEAT CHIP SET .. . .. $269.95 

10MHz8088 NORTONSl2.1 $9995 
• S08S· COMPATIBLE; OPERATES AT 4.77/ lOMHz 
• KEYBOARD SELECT ABLE CLOCK SPEEDS • SOCKET FOR 

SOS7-1 COPROCESSOR • S SLOTS • MCT BIOS • 640K RAM 
CAPACITY (0KB INSTALLED) 
MCT·TURB0-10 ••••• •.• •• ••••••. ••• •.• •• •.•••• .• •••. ••• •. ••• •.• • $99.95 

VGA 
PACKAGE 

$49995 

101-KEY 

$6995 
101·KEY WITH 12 FUNCTION KEYS• 2S6i 3S6i4S6 COMPATIBLE 
BTC-5339 •• •• •• ••• •• •••• •• .•••• ••••• •••• •.• ••••• •••••• •••••••. .•••• .•• $69.95 

FC-3001 101-KEY.12 F-KEYS & CALCULATOR . . . ... . $74.95 

BTC-5060 S4-KEY WITH tO FUNCTION KEYS . ... ..... $59.95 

':;!;;,!~::~s8;, $179 95 
SCAN IMAGES LP TO 4.1 " WIDE AT 100. 
200, 300 OR 400 DPI IN BOTH DIRECTIONS 
• B&W, HALF·TONE (3 MODES); 32 
GRAYSCALE LE VELS • HERCULES/ 

~~~~~~~~~~~~~~TT~~L8EBIT 80SS~ 
OR 286/386/4S6 COMPA TIBLE CARD 
(NO SERIAL PORT REQ) • IMAGES TOOLS • P 
HS-3000 ••.••••••••••.••••• $179.95 

COLOR HAND 
SCANNER! 
• 400 DPl16· COLOR DITHER MODE; 
200 DPl16-SHADE GRAY -SCALE 
MOOE· MONO MOOE FOR B&W LINE 
ART AT 100, 200, 300 OR 400 OPI 
• ZSOFT PAINTBRUSH VI PLUS 

CHS-4000........ ..... ... ..... .. $599.00 

LOGITECH $9995 
TRACKMAN . \ 
USES LESS SPACE BECAUSE IT"S \ \ 
STATIONARY! •RESOLUTION 
ADJUSTS TO 300 DPI ·INCL 
MOUSEWARE UTILITIES. t<i".:, 
MOUSE· 2·3 MENU SHELL ~ 

• REQ. 25 6K MIN . MEMORY I~ 
TRACKMAN $99.95 \.J~ 
SERIAL VERSION-NO CARD REO . 

TRACKMAN· B $99.95 
BUS VERSION. INCL. SHORT BUS _.,.,.... 
CARO FOR S088, 2S6, 3S6 

·THREE-BUTTON SERIES 9 
• 320 OPI RESOLUTION • SERIAL PS/2 COMPATIBLE. 
LOGC9 SERIAL MOUSE .. .. .......... ..... ............. .. .. ..... .. . $98.95 
LOGC9·P SERIAL MOUSE WITH PAINTSHOW .. ..... $109.95 

' LOGC9-CP SERIAL MOUSE WITH PRINSHOW .. .. .... .. $89.95 
' LOGC9·C SER IAL MOUSE ....... .. ... ...... ...... . .. ........ .. ....... $79.95 

LOGB9 BUS MOUSE .. ............. .... ........... ................. .. .. $89.95 
LOGB9·P BUS MOUSE WITH PAINTSHOW ........ .... $104.95 

"NOT PS / 2 COMPA TIBLE 

4800/2400 BPS 
FAX MODEM $11995 
• 4800 BAUD GROUP Ill FAX TRANSMISSION ONLY • 2400 
BPS DATA MODEM• WiMENU DRIVEN PROF AX SOFTWARE 
•SENDS DOS TE XT, PC X & TIFF FILES TO FAX TRANS . 

MCT-FAXM •... •....••. . .... .. •. .•• .....•••.•••••..••••.•.••...... $119.95 
MCT-241 INTERNAL 2400 BAUD DATA MODEM ..... ... $ 89.95 

VNA2400 
BAUDMODEM $11995 
• 2400/12001300 BAUD OPERATION • HAYES 
AT COMMAND SET COMPAT. •EXTENDED 
$ -REGISTER PROGRAMMING• SPEAKER 
• 2ND PHONE JACK• AUTO DIAL TONE / 
REDIAL • STD. RS -232C INTERFACE 

VIVA·24E •••••••.•••••••••• •• .••••••••..••• $119.95 

VIVA·24MNP •••• ••••• •••• .•... •• •••••• .• $149.95 
ERROR CORRECTING VERSION 

LOGITECH MICE .__.. 
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FOR STANDARD, FULL SIZE AND 
MINI -MOTHERBOARDS 
250 WA TT PO WER SUPPLY 
MOUNTS FOR 3 FLOPPY AND 
4 HARD DR IVES 
TURBO AND RESET SWITCHES 
SPEED DISPLAY, POWER, DISK LEDS 
MOUNTING HARDWARE, 
FACEPLATES AND SPEAKER INCL 

CASE-100 · ···· ···· ··-· ··-·-­ --- -· ·­ · $249.9 

MORE CASES... 
CASE-200 UPRIGHT HOLDS 11 DRIVES ... $499.95 
CASE-120 MINI-UPRIGHT W/200 WATT PS ______ ___ ____ _$199.95 

CASE·70 FULL SIZE 2B6 STYLE CASE . .. $89.95 

CASE-50 MINI-SIZE 2B6 STYLE CASE --- ------·----­ -- --- -- -- · $59.95 
CASE-FLIP FLIP-TOP XT-S TYLE CASE·-- ... .... .. ..... ..... $39.95 
CASE-SLIDE SLIDE TYPE XT-STYLE CASE ____ $39.95 
CASE-JR MINI SI ZE CASE WITH 150W PS __ .. ... _____ $149.95 

CASE-JR-200 MINI SIZE CASE WITH 200W PS -- ----­ $189.95 

PS-135 135 WATT FOR BOBB· U.L. APPROVED .. ..... .. $59.95 
PS-150 150WATT FOR BOBB - U.L. APPROVED __ _.. ----· $69.95 
PS-200X 200 WATT FOR BOBB· U.L. APPROVED·­ ·- -- ­ $89.95 
PS-200 200 WA TT FOR 2B613B6 - U.L. APPROVED ___ . $89.95 
PS·250 250 WA TT FOR 2B613B6 . __$129.95 

REMOVABLE 
HARD DISK 
RACK $6995 
• FI XED RACK MOUNTS IN 
STD.5.25" DRIVE SLOT 
• REMOVABLE TRAY FI TS 
STD. 3-5" DRIVE FOR ST-506 
INTERFACE HARD DRIVES 
• CABLES & CONNECTORS 
MOBRK-3.5 •••••••.••$69.95 

• BO TRACKS • 135 TPI • HIGH DENSITY 
• READ/WRITE 720K DISKS. TOO 
• IN CLUDES ALL NECESSARY MOUNTING HARDWARE 

FDD-1.44X BLACK FACEPLATE ----­ · --------· ------ ------ --- ­ $99.95 
FDD-1.44A BEIGE FACEPLATE .... $99.95 

FDD-1.44SOFT SOFTWARE DRIVER .. __... .. .. .. .. ·--­ · $19.95 
MF355A 3-112" MIT SUBISHI 1-44MB, BEIGE __ ___ ____ ___ $129.95 

MF355X 3·112"MIT SUBIS HI 1.44MB.BLACK .. ·- ----- -­ $129.95 
FDD­360 5-114" DOUBLE-SIDED DD 360K --------- --·------­ $69.95 
FD-558 5-114" TEAC DOUBLE-SIDED DD 360K . $89.95 

FDD-1.2 5-114" DOUBLE-SIDED HD 1.2M ·---·--­ ·----- ­---- -· $89.95 
FD-55GFV 5-114" TEAC DOUBLE-SIDED HD 1.2M ---- -­ $99.95 

'Thanks again for the high quality your 
company pro11ides." 

-a.DuBois, San Jose, CA 

_,. MODULAR CIRCUIT TECHNOLOGY INTERFACE CARDS 
DRIVE CONTROLLERS 
1.44MB FLOPPY 

$4995 
• BOBBl 2B6 COMPATIBLE 
• SUPPORTS 2 FLOPPIES 
(360K, 720K, 1-2MB & 1.44MB) 
• USER SELECT AS PRIMARY 
OR 2ND (3RD OR 4TH) FL OPPY 

MCT·FDC-HD -··· ···· ·· -·····-·-···----·-­ ---·-------· ·· -· ···· -·· · $49.95 

HIGH DENSrrY 4-FLOPPY CARD $59.95 
• INTERFACES UP TO 4 FLOPPY DRI VES • CABLES FOR 4 
INTERNAL DRIVES • BIOS FOR ANY COMBO OF DRIVES 
MCT-FDC-HD4 

FLOPPY DISK CONTROLLER $29.95 
• INTERFACES UP TO 4 360K/720K FLOPPY DRIVES 
• DB37 CONNECTOR FOR EXTERNAL DRIVES 
MCT-FDC 

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

MCT·Rll ALL CARD SUPPORTS 2 ALL DRIVES -· -­$89.95 

16-8/T FLOPPY/HARD $149.95 
• t 1 INTERLEAVE FOR IMPROVED PERFORMANCE 
• CONTROLS 2 HARD & 2 FLOPPY DRIVES (360K/720K/1.2MBI 
1.44MB) • CONCURRENTLY USE HARD AND FLOPPY DRIVES 
MCT-FAFH 
MCT·AFH-RLL 16 -BIT F/H ALL CONTROLLER _ ..... . $199.95 

16-Brr /DE MULTl·IO $89.95 
• SUPPORTS 2 ID E HARD DRIVES & 2 FLOPPIES • 2 SER IA L 
& t PARALLEL PORT • SUPPORTS COM 1 & 2, LPT 1, 2 OR 3 
MCT·IDEIO 

MULTIFUNCTION 1/0 CARDS 
MULTI 1/0 CARD $59.95 
• SERIAL PORT• CLOCKICALENDARWITHBATTERY 
• PARALLEL PORT IS ADDRESSABLE AS LPTt OR LPT2 
MCT-10 

MULTI 1/0 FLOPPY $79.95 
• SUPPORTS UP TO 2 360K FL OPP IES 
• SERIAL. PARALLEL, GAME PORT AND CLOCK/CALENDAR 
MCT-MIO 

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

16-8/T ALL-IN-ONE-CARD $129.95 
• MONOCHROME GRAPHICS • SUPPORTS 2 IDE HARD 
DRIVES AND 2 FLOPPIES • 2 SER IAL AND 1 PARALLEL POR T 
MCT·MGEIO 

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

16-8/T EMS CARD $129.95 
• USER EXPANDABLE TO 2MB USING! Ml DRAMS • CON­
FORMS FULLY TO LIM EMS 3.2 • RAM DISK SOFTWARE 
MCT·AEMS ••••. •• .. •• ••••••• •• .•••••••••••...••••••••• ••••••• ••.• $129.95 
MCT-AEMS-256 USES 41256 DRAMS----­ ·- -- ·­ ....... . $129.95 

MCT-EMS B-BIT EMS CARD 2MB CAPACITY ·-­ ·- -- ·-­ $129.95 

16-8/T EEMS CARD $149.95 
• EXPANDABLE TO 4MB USING 256K X 4 DRAMS IN 
INCREMENTS OF 512K • CONFORMS TO LIM 4.0 
MCT-EEMS 

DISPLAY CARDS _ _ _ ______________ _ 

&)">seaga HARD DRIVES 
21 s199 65 $349MB MB 
32 $219 84 $449MB MB 
42 s299 122 $699MB MB 

AVG. 
FORM MODEL# STORAGE FORMAT SPEED PRICE 

5-1/4" ST·225N 21.3MB SCSI 65MS $279 
5-1/4" ST-225 21.4MB MFM 65MS $199 
3-1/2" ST-125 21-4MB MFM 40MS $259 
3-1/2" ST ·125A 21.4MB IDE 28MS $259 
3-1/2" ST-125N 21.4MB SCSI 40MS $299 

3- 1/2" ST-138 32.lMB MFM 40MS $269 
3-1/2" ST· 138R: 32.lMB RLL 40MS $289 
3-1/2" ST-138A 32.lMB IDE 28MS $269 
3-1/2" ST-138N 32.IMB SCSI 40MS $299 
5-1 / 4 ST-238 32.7MB RLL 65MS 52 19 

5-1 / 4" 5T-25 1N ~l. S M B SCSI 4-0~ 1 5 $399 
5-1/4" ST-2S1· 1 -13. JMB MFM 28MS $ 299 
3 -1 /2" ST· 157A 48.6MB IDE 2SMS 5299 
3-1/2" ST· l 57N 48.6MB SCSI 4-0M5 5359 
5-1 / 4" 5T-277N - 1 6'1 .9MB SCSI 26MS S439 

5-1/4" ST-277·1 65.SMB RLL 28MS 5"3 49 
5- 1/4" ST·4096 60.2-MB MF1 2MMS 5569 
5-1/4 " 5T·29bN M4 .9MIJ SCSI :!HMS 5-149 
5·1/4" ST--41HR l!U.7MU RLL 26MS 5699 
3-1/2" ST-1144A 125MB IDE l~MS $649 
3-1/2" 5T· 1201A !BOMB IOE 15MS s ;99 

MICROPOUS DRIVES 

:,: ss99 
aao·ous::-0 

•HALF-HEIGHT 161MB 16H 

5-114"HARD 158MB 1674 
DRIVES •14-16 345MB 1 664 
MS AVG.ACCESS 340MB 1684 
TIMES• toMBIS 676MB 1568' 
TRANSFER RATE 

668MB 1588' 
•f ULLHT. DRIVE l,034MB 1598" 

THE ULTIMATE 
287MATH 
CO-PROCESSOR 

16MS 
16MS 
14MS 
14MS 
16MS 
16MS 
14MS 

WfEA· 
PRrcEFACE 

ESDI $899 

SCSI $949 
ESDI $1449 

SCSI $1449 
ESDI $2195 

SCSI $2195 

SCSI $J 995 

Circle 6 on Inquiry Card (RESELLERS: 7). 

MONO GRAPHICS/PRINTER $49.95 8/16-BrrVGA $149.95 • 50% FASTER THAN 80287@THE SAME CLOCK SPEEDI 
BOBB OR2B613B614B6COMPATIBLE • HERCULES COMPATI­ • REPLACES 80287, 80287-8 AND 80287-10·BOBB OR 2B613B614B6 PC COMPATIBLE • BOO X 600 IN 16 

BLE MONOGRAPHICS • SUPPORTS LOTUS t-2-3 • 720 X 34B • LOW POWER USING CHMOS OR NMOS SOCKETS,.COLORS • 256K VIDEO RAM• SUPPORTS ANALOG AND TTL 

DISPLAY• ADDRESS PARALLEL PRINTER PORT AS LPT1 OR 2 ~YSPEED!MCT- VGA 
MCT-VGA- 8 B-BITVERSION __________________ __ __ .. $149.95MCT-MGP ·FOR ALL286·BASEDSYSTEMS EXCEPT COMPAQ . 

MCT-CGP CGA GRAPHICS FOR RGB MONITOR __.. ... $49.95 MCT-VGA-1024 1024 X76BVGA .. _ .. ....... .. ... $169.95 LTE/286 AND TANDY 2800 
MCT-EGA EGA CARD WITH 256K RAM -·---- -· _____ __ ____ $149.95 MCT-VGA-1024+ 1024 X 76B IN 256 COLORS ___-- -- $199.95 80287-XXL LIMITED TO SUPPLY ON HAND EXPIRES 3131191 
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SOME ASSEMBLY REQUIRED 


continuedf ram page 314 

listing 2: LZWcompression/expansion pseudocode. All structure references are simplifiedfor readability. Unless explicitly 
noted, structures are elements ofthe Table array. For example, tableoffset. char should properly read 
Table [tableoffset]. char. 

PROCEDURE LZW Compress 
next_code <- MAXCHAR+l 
numbits <- MINBITS / / bits to represent a char + 1 
basecode <- (next char from buffer) I/ read in a character 
WHILE (input buffer not empty) 

char <- (next char from buffer) / / read in another character 
IF (lookup( char, basecode, location)= FOUND) 

11 this combination in the table 
basecode< -location. code 11 update the base code 

CONTINUE 11 get another character 

11 	 found a code that is not in the table 
outcode (basecode, numbi ts) I/ send the last complete code 
add_code( char, basecode, next_code, location) 

11 add basecode+char to table 
IF (table full) 

clear(codelist) 	 I I clear some entries and put 
11 their codes in the list of 
11 available codes 

IF (table has been filled) 
11 get another code from the list 

next_code <- next code from codelist 
ELSE 

next_code++ 11 or just use the next code 
IF (log2 (next_code) > numbits) 11 increase the bit size? 

numb its++ 
basecode <- char I I start of next string 

CONTINUE 
outcode (basecode, numbits) 

PROCEDURE LZW Expand 
next_code <- MAXCHAR+l 
numbits <- MINBITS 11 bits to represent a char + 1 

code <- incode (buffer, numbi ts) 11 read a variable-length code 
write code to output 11 write out this character 
lastcode <- code 11 start with this character 
WHILE (input buffer not empty) 

code <- incode (buffer, numbits) I/ read another character 
IF (code not in table) I/ is this the special case? 

I/ this is the special case handler for codes not in the table 
outstring(lastcode) / / send out the last string again 
write lastchar to output I/ and a duplicate first char 

ELSE /I the normal case 
outstring( code) 11 send the string for this code 

11 get the new last char 
lastchar <- (first char from output string) 

I/ add a new table entry 

adcLcode(lastchar, lastcode, next_code) 

lastcode <- code 

IF (table full) 


clear( codelist) 	 I/ clear some entries and put 
I/ their codes in the list of 
I/ available codes 

IF (table has been filled) 
11 get another code from the list 

next_code <- (next code from codelist) 
ELSE 

next_code++ I/ or just use the next code 
IF (log2 (next_code) > numbits) 11 increase the bit size? 

numb its++ 
CONTINUE 

11 	 LZW compression support routines 

/ / Note: expansion string table is indexed, while compression table 
/ / is hashed by char and basecode. Therefore, add_code and clear 
// shown here are appropriate for the compressor. 
/I Actual adcLcode and clear used by expander are not 
I/ as complex. 

PROCEDURE lookup (char, basecode, tableoffset) 
11 find the table entry (table 
11 offset is passed by reference) 

tableoffset <- hashfunction (char, basecode) 
DO FOREVER 

IF (tableoffset is a filled table entry) 
IF( tableoffset.char = char AND 

tableoff set. basecode= basecode) 
RETURN FOUND 

ELSE 
tableoffset <- rehash (char, basecode) 

ELSE 
RETURN NOLFOUND 

CONTINUE 

PROCEDURE add_code (char, basecode, code, tableoffset) 
tableoffset.code <- code 11 update the fields at 
tableoffset.char <- char 11 location in the table 
tableoffset.basecode <- basecode 
x._index[code] <- tableoffset I/ update the cross-reference table 

PROCEDURE clear (codelist) 11 clear part of the table 
STATIC bits_in__oldest <- MINBITS I/ keep track of oldest leaves 
FOR (entry<-0) TO (entry=TABLESIZE) 

mark JLindex[entry] as a leaf 11 mark every cross-index entry 
FOR (entry<-0) TO (entry=TABLESIZE) 

notleaf <- x._index[entry] .basecode 
unmark JLindex[notleaf] I/ unmark those used as other 

/ / node 's basecodes 
FOR (each entry represented by bits_in_oldest bits) 

IF lLindex[entry] is marked as a leaf 
11 erase the oldest leaves and 

add entry to available code list 
mark table entry as empty 11 recycle their codes 

bits_in._oldest++ 11 update oldest leaves 
IF bi ts_in._oldest > MAXBITS 

bits_in_oldest <- MINBITS 11 wraparound 

PROCEDURE outstring( code) 
IF (code is a literal character) 

write code to output buffer 
RETURN 

WHILE (code is not a literal character) 
push code.char I/ push the character for this node 
code<-code. basecode 11 jump to the previous location 

push code 11 save the last code (the literal) 
pop string to output buffer I/ pop the string we've built 
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Expanding LZW 
Like the dynamic Huffman algorithm 
described earlier, LZW coding does not 
require you to pass a decoding table to 
the expander along with the compressed 
data. The LZW expander can build its 
own table from nothing but the codes in 
the compressed data. 

The expansion program starts with a 
table, just like the compressor's, with 
only literal data defined. It begins by 
reading the first character from the com­
pressed input. It sends this character to 
the output, but otherwise it just holds 
onto the character to form the basis for 
the next string. 

For each code after the first that the 
expander reads, it generates a string and 
makes an update to the string table. The 
expander first uses the string table to 
translate the code value to an output 
string. For nonliteral codes, it back­
tracks through the code/character com­
binations of the string table, pushing 
characters onto a stack as it goes. When 
the expander reaches a literal code, it 
pops the stack to produce the output 
string. 

In addition, each code after the first 
one causes a table update. For the second 
code, the expander adds a code made up 
of the first code, plus the first character 
in the string described by the second 
code. For each code thereafter, the ex­
pander adds the last code translated plus 
the first character in the current string to 
the table. The resulting table is an exact 
duplicate of the compression table, which 
changes with each code received. 

Welch describes a special-case situa­
tion that complicates the expansion algo­
rithm slightly. A certain type of string 
can cause the compressor to output a 
code before the expander has it in its 
table. This situation occurs when strings 
of the form XandXandX appear and the 
string Xand is already in the table. In this 
case, the compressor will send the code 
for Xand (because it already knows that 
string) and then add XandX to the table. 
It will then start with the middle X, find 
the next group of characters that it knows 
is XandX, and send the code for XandX 
before the expander knows its meaning. 

You can handle this special case by 
adding a few lines of code in the expan­
der program. If the expander receives a 
code that it doesn't recognize, it knows 
that it has encountered this singular case. 
In the above example, the expander re­
ceives the code for Xand and then an 
unknown code. It writes out the last 
translated code again (Xand) and then 
the first character from that code (X). It 
then adds a combination of these charac­

ters (XandX) to the table, which puts it 
back in sync with the compressor. 

Enhanced LZW 
Two enhancements to the basic LZW al­
gorithm, variable-length codes and table 
clearing, make for a more flexible and 
robust compressor. 

With fixed-length output codes, you 
must decide up front how many bits to 
use for encoding the compressed data. If 
you use a small number of bits, the table 
fills quickly and compression drops off 
rapidly. Ifyou use a large number ofbits, 
the overhead for each code that you do 
not successfully compress is enormous. 

The sample code (see listing 2) uses 
variable-length codes to work around this 
problem. Initially, it uses 9-bit codes. 
When the compressor runs out of 9-bit 
codes, it switches to 10 bits, and on up 
through 13. It then uses 13-bit codes for 
the rest of the output. 

Listing 2 shows that the compressor in­
creases the bit length when the next code 
to add to the table requires more bits than 
allowed by the current bit length. This is 
not the next code to output; the next code 
to output will be the code that matches 
the next part of the input. However, be­
cause the expander and compressor use 
this same method for determining which 
code in the table to use next, they make 
the switch in bit sizes simultaneously. 

Even with a 13-bit table, the LZW 
compressor will eventually run out of 
string locations. One way to handle this 
problem is to stop adding entries and use 
the strings in the table to compress the 
rest of the input. This will result in poor 
compression if the type of data changes 
from one part of the input to another. 

You could also clear the table when it 
becomes full and start building the table 
again with the new data. Although this 
method makes the compressor more 
flexible than the do-nothing approach, it 
will also result in reduced compression 
while the table is mostly empty. 

Listing 2 uses a partial-clearing ap­
proach to freshen the string table when it 
becomes full. The code clears only some 
of the older strings in the table when it 
becomes necessary. 

Because the string data is stored as 
base code/character combinations, you 
can't merely keep track of the least fre­
quently or least recently used strings in 
the table and later eliminate them when 
the table is full. You can eliminate only 
the nodes that are not used by other codes 

· as base codes (the leaves). 
It makes sense to keep track of the age 

of each leaf by the number of bits re­
quired to describe its code. When the 

table fills, you can remove all the 9-bit 
leaves and reuse their codes. When the 
table fills again, you can recycle the !O­
bit leaf codes. Once the 13-bit leaves 
have been reused, you can go back to re­
moving 9-bit leaves and continue in this 
manner indefinitely. 

To determine which node is a leaf and 
which is not, the table-clearing routine 
takes a relatively brute force approach. 
First, it marks all the nodes as leaves. It 
then goes through the table, looking at 
base codes. Each base code is the code of 
a node that is not a leaf, so it unmarks the 
node that corresponds to that code. 

Unfortunately, there is one more com­
plication in finding the leaves to elimi­
nate. The compressor stores its string 
table in a hashed array because it must 
try to find codes in the table knowing 
only their base codes and appended char­
acters. For the clearing routine to find 
codes given the code itself, you can use a 
cross-index table that maps sorted codes 
to table locations. While this uses up a 
good chunk of memory (16K bytes for 
16-bit pointers and a 13-bit table), it pro­
vides for quick table access by either the 
code or contents. 

The Sample Code 
To try out these two compression algo­
rithms, I wrote two assembly routines 
designed to be called from programs 
written in C. (The full text of these rou­
tines is available in electronic format. 
See page 5 for details.) Both take an in­
put and output file handle, compressing 
data from the input file and writing it to 
the output file. 

Even if you don't need to write your 
own compressor, a little background in 
data compression is useful. Although 
data compression may appear complex 
and fraught with danger, it's actually 
valuable and reliable, as you can see. • 
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Steve Apiki is a BYTE Lab testing editor/ 
engineer. You can reach him on BIX as 
"apiki." 

Your questions and comments are wel­
come. Write to: Editor, BYTE, One Phoe­
nix Mill Lane, Peterborough, NH 03458. 
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HUGH KENNER 

More Mathematical People 

The successor to a1985 literary gem is just as delightful as the original 

B

ill Gosper has "no patience at all" 

with "these damned PC's" 
(they're too small). Nor patience 
either with physicists, who have 
"the most abysmal taste in pro­
gramming environments": They 

fancy the software equivalent "of ajunk­
strewn lab with plug boards, bare wires 
and alligator clips." No, Bill Gosper ("a 
cycle junkie") lusts after clean algo­
rithms; also, the biggest and fastest 
supercomputer there is, so long as it's 
well out ofreach ofphysics types. 

Bill Gosper is talking to Donald J. Al­
bers, the man whose idea that the talk of 
math whizzes might be both instructive 
and fun led to the book Mathematical 
People, a golden oldie of 1985. We're 
now sampling its successor, More Mathe­
matical People (Harcourt Brace Jovano­
vich, 1990, $29.95). The 18 interviews 
were conducted by Albers, Gerald L. 
Alexanderson, and Constance Reid. 
Their copiously illustrated book is an 
end-to-end delight. 

And Bill Gosper? Approximately, a 
man with a passion for continued frac­
tions, which he likens to chopsticks: 
Awkward at first, but once used to them, 
we're pitying "those poor Europeans 
who must grab their salad greens with a 
sour-tasting, bent metal object with no 
moving parts." He long ago found he dis­
liked typing 3 .14 when he meant pi, "be­
cause no matter where I stopped, there I was introducing an 
error at a place where there was no error." For "the decimal 
expansion of an irrational number does not repeat"-it burbles 
as if at random-whereas Gosper's continued-fraction version 
of pi will chirp "2" forever once it's past a mere 17 terms. If 
you can't get excited by that, well, you're not Bill Gosper. Nor 
have you his fascination with potentially exact results. 

In 1985, Gosper "briefly captured the pi-digit calculation 
record." Not that he coveted all those random-seeming decimal 
digits. "Who wants a number that hasn't finished describing 
itself?" But "people are willing to tolerate an error in a num­
ber, just for the convenience of not having a string of digits 
hanging off it." 

Utility is not the point. If we're calculating the circumfer­
ence of the earth, the difference between a 5-place pi and a 6­
place is about half an inch. So what's nagging Gosper in the 

zone of million-place pi is something purely aesthetic . A cliche, 
yes: math, an aesthetic domain. But a cliche into which the talk 
in More Mathematical People breathes welcome life . In high 
school, Gosper was a "nerd" who got good grades, and what 
pointed him toward MIT was the thrill of all those computers . 
There was even a PDP-I they'd let students use, unsupervised! 
"That's where it all started." And that's one kind of aestheti­
cism: a come-hither from sleek unknown potential. 

And here is Fred Mosteller remembering a sophomore ec­
stasy. Probability that the sum of three dice will yield 10? "We 
all got the answer by counting on our fingers ." But what about 
six dice, and the likelihood of getting 18? Wouldn't we still be 
home counting? The boy who had the wit to ask that question 
had a teacher with the wit to send in someone who knew. 

"So we went to his office, and he showed me a generating 
function. It was the most marvelous thing I had ever seen in 
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mathematics.... It was a total retranslation of the meaning of not want a part in any bureaucracy our man has decided to out­
numbers. I really thanked him." (Up until that time, Mosteller flank. By February 1988, boojum had appeared "in the instru­
had thought that the use of such things was "just to create home­ mental plural (budzhumami) in the title" of something in a So­
work problems for innocent students.") viet journal. Now that's infiltration. See the book for a play-by­

And Bill Thurston, remembering an abacus from when he play of the long campaign. 
was tiny: "I was justsoamazed thatten of these beads made one See the book, too, for such gems as "What's Wrong with 
ofthese, and ten of these-you could get up to really huge num­ This Library?," which commences from a 1961 perception 
bers." He also remembers, from later, "Martin Gardner's col­ that, by extrapolation from its then rate of growth, Physical Re­
umn in Scientific American." (So do other interviewees. view would soon be filling bookshelves at a speed exceeding 
There's a thesis awaiting, some day, about Gardner's good-ge­ that oflight. By now, never mind Physical Review, "keeping up 
nie pressure on modern math. Thus, his column was where the with everything is driving the libraries into bankruptcy." So 
game of Life was first published, and that game is Bill Gosper' s "the default response to a request to be on the editorial board of 
other passion: "So many existence theorems for behavior." If a new publication should be an emphatic no, accompanied by a 
you remember Life's "Glider Gun," well, it was Gosper, two reasoned statement of why the journal should not be started at 
decades ago, who felt he was "approaching a demi-god" when all." Also, "we should all think twice before writing yet an­
he worked up the nerve to report that to Gardner. He and some other article." Important to draw back from "that dreaded 
pals had discovered it while they were at MIT.) point beyond which no information is conveyed." 

Back to Thurston, though, who states What's conveyed in More Mathemati­
the Immersion Theorem as technically cal People-I'm back to that-is chiefly 
as you please-"The space of immer­ zest; if zest is not a mathematical truth, 
sions ofa manifold in another manifold is it's a truth about where math comes 
homotopically equivalent to the space of from. Here's Cathleen S. Morawetz (the 
bundfe injections from the tangent space S stands for Synge, and she's a grand­Aof the first manifold to the tangent bun­ large number niece of J. M. Synge, the Irish play­
dle of the second" -and then lets on that wright). How come she was working in 
he's helping with a computer program to of mathematicians magnetohydrodynamics? She remem­
make that vivid via movies. Then pros bers a teaser who'd hint that it "wasn't 
might get turned on: "Most of them have swear up and down very feminine." Her reply : "Most wom­
never heard ofthe Immersion Theorem." en-in fact, most people-don't have the 
But the real target audience? High school that they never go broad education that I got in Toronto. I 
math students, on whom the film could learned a lot of physics. I took circuit 
perhaps have such an effect as the abacus near such things as theory as an undergraduate and a little bit 
had on Thurston. It's been proved that of elasticity and optics .. . . " 
immergence can help you turn a sphere computers. What she doesn't mention is that her 
inside out, and that will be something to father-the playwright's nephew­
see. chaired the University of Toronto math 

"I always try to put pictures in my department in those days; he later took 
papers"-as most mathematicians, he charge of the Institute of Advanced Study 
could have pointed out, don't. Most in Dublin, where Schrodinger was a par­
mathematicians will also swear up and down that by golly they t1c1pant. A relative, R. L. M. Synge, was 1952's chemistry 
never go near such things as computers. Thurston thinks they Nobelist. So some things run in the blood, never mind what's 
could do "a little catching up on that subject." He also hints "feminine." I remember her as Cat Synge. We graduated from 
that more than a few of them may be closet computerists who Toronto the same year (1945), she in "M & P" (math and phys­
stay in the closet for fear of loss of face. ics), I in English language and literature. I endorse everything 

Here's the moment for a briefdetour via N. David Mermin's she says about Toronto education. Those curricula were long 
Boojums All the Way Through (Cambridge University Press, since gutted by egalitarian fury. We're scanning intricate 
1990, $49.50), a book I chanced to pick up in Paris last sum­ webs; there are many ways for mathematicians (or writers) to 
mer, the day i' also picked up an illuminating fact: The 40-odd find out that that's what they are. 
pages of computer-related listings in the Paris Yellow Pages are The great John Millington Synge, by the way, seems to have 
all gathered under one heading, "Informatique." been the black sheep of the family: neither a scientist nor a cler­

lnformatique-information-that's Mermin's bag. He's gyman. Had he lived past 37 (when he'd written a mere six 
made a career, running parallel with his career as theoretical plays), he might have been coequal ofShakespeare, whose first 
physicist at Cornell, out of the simple perception that "physics, six plays barely matter. Destiny, vocation, finding out what 
limply expressed, is less fun." Scientists, he reminds us, wrote you're meant to do: More Mathematical People is never far 
beautifully through the nineteenth century into the early twen­ from such themes. 
tieth. (A phrase the young James Joyce treasured-"a day of Cat has appended a note to her interview: "I find I may have 
dappled seaborne clouds"-was something he'd found in a emphasized the need to escape from the devils of mathematics 
book about geology.) Thereafter, the blight; and reading scien­ to embark on the pleasures of the real world. But it works both 
tific papers became "an act of tedious drudgery." ways, and sometimes the devils of the real world drive one into 

A boojum, as we learn from Lewis Carroll's poem "The the pleasures of studying mathematics." • 
Hunting of the Snark," was a singular variety of snark that 
caused whoever met it to "softly and suddenly vanish away." Hugh Kenner is a professor ofEnglish at Johns Hopkins Univer­
That was just the word, Mermin realized, for a mathematical sity. He writes for publications ranging from the New York 
singularity-never mind the details-that caused a supercur­ Times to Art & Antiques. His recent books include Mazes and 
rent to vanish from liquid helium-3 at superlow temperatures. Historical Fictions. He can be contacted on BIX as "hkenner." 
The title essay of his book recounts, hilariously, his long cam­ Your questions and comments are welcome. Write to: Editor, 
paign to get boojum enshrined in the technical literature. You'd BYTE, One Phoenix Mill Lane, Peterborough, NH03458. 
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STOP BIT 


TOM YAGER 

OPEN SEASON ON UNIX? 

S
ometime during the last 10 years, the word open 
crept into the homespun lexicon of computer­
dom. It was born when users began installing 
cards in their own computers and has decom­
posed to its present, meaningless, hype-laden 

existence. This helpless word's demise is thanks partly 
to the rise in popularity of Unix, something else that 
seems destined to lose its meaning and worth. 

As close as I can figure, "open" is supposed to re­
volve around a voluntary cooperation among competi­
tive concerns. Ifyou believe the headlines, every Unix 

computer vendor in the 
Popular versions of world has agreed that u,sers 

deserve to expect a certain 
Unix have a long way amount of predictability 

when moving from one ven­to go before they are dor's system to another. 
This is largely a user-in­truly open systems 

terface issue, and "stan­
dards" like Windows and 
Presentation Manager fix 

things for users of DOS and OS/2. That's thanks, of 
course, to Microsoft, which is powerful enough to 
create standards as if with a magic wand. Formerly, I 
didn't buy into this kind of "proprietary openness" (I 
hope Microsoft doesn't start using that phrase in its 
ads), but watching the purveyors of true openness flail 
around has left me rethinking my position. 

My first disappointment was with the mythical beast 
that's called the 386 Unix Binary Compatibility Stan­
dard (BCS). Mythical, because it fails to cover net­
worked and graphical applications, two areas that give 
Unix its appeal to new users. But most software ven­
dors don't want to package a different version of an ap­
plication for each of the several flavors of PC Unix, so 
they are choosing to port to only a single Unix or just 
forgetting the whole thing. I don't blame the software 
companies; until the bickering dies down and the 
binary standard becomes more than a skeleton, it's best 
to choose a seat and stay put. 

To their credit, I did get belated press releases from 
both The Santa Cruz Operation and Interactive Sys­
tems, stating that they (along with AT&T and others) 
would be extending the System V release 3.2 BCS to 
include things like networking and X Window System. 
But I got two separate press releases, one from each 
company, and each failed to so much as mention the 
name of the other. That filled me with confidence. But 
if there is to be a proper binary standard, it better not 
take too long to congeal; workstation prices are drop­
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ping so quickly that there may be little advantage to PC 
Unix in the near future. 

So, I got to thinking that maybe the best kind of 
openness is Microsoft's , the kind controlled by one 
company. In the Unix domain, I figured that Sun Mi­
crosystems was a good example of this, with its licens­
ing of SPARC hardware and software. After all , more 
than a dozen companies have signed up to crank out 
Sparcstation clones, and they ' ll all be running SunOS 
4.1. How forward-thinking, I thought, for a company 
to license not only its CPU design, but its latest operat­
ing system as well. 

Once again, openness has its price. It seems that Sun 
plans to hinder its licensees by keeping certain "value­
added" parts of the operating system to itself-like the 
extract-unbundled utility , used to install virtually 
every third-party SPARC application, and program­
ming support for the audio 1/0 port. 

The list of holes blown in licensed versions of SunOS 
goes on. This confuses me, because Sun is passing up a 
major opportunity to make money. Since most clones 
will be sharing networks with real Sun machines, those 
missing parts of SunOS will be just a network packet 
away. Users will copy the missing software, and each 
transfer will be money out of Sun's pocket. 

Sun could broaden its licensing policy and fill the 
gaps, and SunOS could then be SunOS, regardless of 
the label on the system. Would that be giving too much 
away? Hardly. Sun has the higher-performance Sparc­
station 2 all to itself. 

Sun needs to tread carefully in open territory ; users 
expect licensed SunOS to behave like Sun's own, and 
that means no surprises. Sun should also dump Sun­
Yiew, the unattractive and cumbersome proprietary 
windowing system shipped standard with licensed 
SunOS, and replace it with OpenWindows 2.0. 

While Unix is winning converts far and wide for its 
versatility, the companies in the best position to push it 
over the edge toward real success are still straining at 
gnats . Perhaps the recession will scare a few players 
into smarter thinking. • 

Tom Yager is a technical editor for BYTE. He can be 
reached on BIX as "tyager. " 

Stop Bit is a forum for informed opinion on personal com­
puting topics. The opinions expressed are those ofthe au­
thor and not necessarily those ofBYTE. Your contributions 
and comments are welcome. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 03458. 
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Instruments 

And Here Are Two Great Ways to Learn More About Your Choices! 

(512) 194-0100 ....r/. NATIONAL 
(800) 433-3488 U.S. and Canada ~ INSTRUMENTS 0 

~6-5-04-B-rid_g_e_P_o_in_t_P_ar_k_w_a_y___ The Software is the Instrument ®
_Austin, TX 78730-5039 

Circle 196 on Inquiry Card. 

New 1991 Catalog New Technical Seminar 
Use our new 1991 color catalog to learn Attend our technical training seminar 
about the latest instrumentation technology to learn about using personal com­
for personal computers and workstations. puters for data acquisition, analysis, 
Our How to Choose section guides you and presentation. This informative 
through your product selection. Each section seminar teaches you how to identify 
has a tutorial to help you evaluate your signals, choose the most efficient 
product choices to meet your application way to acquire the signal, perform 
needs. In addition, cross references through­ the correct analysis on them, and 
out the catalog assure that you select a well effectively present the results. 
integrated system. Call for a free catalog. Call for scheduling information. 

NATIONAL INSTRUMENTS FRANCE 1 48 65 33 70 
NATIONAL INSTRUMENTS GERMANY 089 436 1447 

NATIONALINSTRUMENTS ITALY0248301892 
NIHON NATIONAL INSTRUMENTS K. K. (JAPAN) 03 788 1921 

NATIONAL INSTRUMENTS SWITZERLAND 056 45 58 80 
NATIONAL INSTRUMENTS UNITED KINGDOM 0636 523545 
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