




































































































































































































































































































































































































































































































































































2400 BAUD 
MODEM 

$9995 
• HAYES COMPATIBILITY 
• AUTO DIAUANSWER 
• SELF· TEST ON POWER UP 
• FULL AND HALF DUPLEX 
• TOUCHTONE OR PULSE DIALING • 
PRO-241 

Dn HANDY SCANNER-400 DPI 

$19995 �~� 

UPRIGHT 
CASE 
SPACE SAVING DESIGN HOLDS ALL SIZES 
OF MOTHERBOARDS AND INCLUDES, 
• 250W POWER SUPPLY · MOUNTS 
FOR 3 FLOPPY & 4 HARD DRIVES 
• TURBO & RESET SWITCH' LED SPEED 
DISPLAY· POWER & DISK LED'S 
• ALL HARDWARE, FACEPLATES & SPEAKER 
CASE-100 
CASE-FLIP FOR 8088 MB'S 
CASE-SLIDE FOR 8088 MB'S 
CASE-70 FOR 286 MB'S 
CASE-50 FOR MINI 286 MB'S 
CASE-JR MINI·286 WI150W PS 

Dn SERIAL MOUSE 
• 3·BUTTON OPTO·MECHANICAL 
• 200 D,P.!. • 5·1/2' CABLE 
• USES SERIAL PORT COM 1/2 
' INCL, SOFTWARE DRIVERS 
DMS-200E 
MOUSE & HALO·DPE SOFTWARE 
DMS-200 $59.95 

�r�@�~� LOGITECH MICE > 
�~�~�,� • THREE·BUTTON SERIES 9 "if ,/ 
[OOiTIeH �:�;�~�O�R�?�:�~�~�~�/�~�~�~�~�~�~�I�B�L�E� V':. nn. 

LOGC9 SERIAL MOUSE $98.95 
LOGC9-P SERIAL MOUSE WITH PAINTSHOW $109.95 
LOGC9-PBL SERIAL MOUSE WITH PUBLISHER $149.95 
LOGC9-PC SERIAL MOUSE WITH PAINT/CAD $154.95 
LOGB9 BUS MOUSE $89.95 
LOGB9-P BUS MOUSE WITH PAINTSHOW $104.95 
LOGB9-PBL BUS MOUSE WITH PUBLISHER $139.95 
LOGB9-PC BUS MOUSE WITH PAINT/CAD $149.95 

MODULAR PROGRAMMING SYSTEM 

VGA 
NEW LOW 

PRICES! 

COMPATIBLE 

PACKAGE $499 
• 720 X 540 MAX RESOLUTION, 640 X 480 IN 16 , 
528 X 480 RESOLUTION IN 256 COLORS, IBM STYLE MONITOR 
• VGA, EGA, CGA, AND MGA COMPATIBLE 
VGA·PKG (INCLUDES VGA CARD AND MONITOR) 

VGAMONITOR $359 
• 14" ANALOG VGA • GLARE RESISTANT SCREEN· 720 X 480 
• TILT/SWIVEL BASE' FRONT MOUNTED POWER SWITCH 
VGA-MONITOR 

RELISYS MULTISYNCH $429 
• FULL FEATURED MULTISCAN MONITOR WITH UNLIMITED 
COLORS· 800 X 560 RESOLUTION, 14" NON·GLARE DISPLAY 
• AUTO SWITCHING • TTUANALOG VIDEO INPUT 
JDR-MULTI 

EGA SPECIAL! CARD & MONITOR--JUST $479 , 

EGA-MONITOR 14" RGB MONITOR $339.00 
JDR-RGB 14" RGB MONITOR TILT/SWIVEL BASE $239.95 
JDR-MONO 12" TTL MONOCHROME· GREEN $69.95 
JDR·AMBER 12" TTL MONOCHROME·AMBER $69.95 

ENHANCED KEYBOARDS: 
BTC-5339 AUTOSENSE FOR XT/ AT, AUTOREPEAT $69.95 
K103-A AUDIBLE "CLICK" STYLE $84.95 
MAX-5339 MAXI·SWITCH WITACTILE FEEDBACK $84.95 

MODULAR CIRCUIT TECHNOLOGY 
NEW LOW 

PRICES! 

DRIVE CONTROLLERS: 
MCT-FDC FLOPPY DISK CONTROLLER $29.95 
MCT-FDC-HD 1.44 MB FLOPPY CONTROLLER $49.95 
MCT-HDC HARD DISK CONTROLLER $79.95 
MCT-RLL RLL CONTROLLER $89.95 
MCT-FH FLOPPY/HARD CONTROLLER $139.95 
MCT-AFH 286/386 FLOPPY/HARD $149.95 
MCT-AFH-RLL 286/386 RLL CONTROLLER $199.95 

DISPLA Y ADAPTOR CARDS: 
MCT-MGP MONOCHROME GRAPHICS $59.95 
MCT-CG COLOR GRAPHICS ADAPTOR $49.95 
MCT-EGA ENHANCED GRAPHICS ADAPTOR $149.95 
MCT-VGA-8 8·BIT VGA, ANALOG ONLY $199.95 
MCT-VGA-16 16·BIT VGA, 1024X768 RES. $329.95 
MCT-MGMIO MONOGRAPHICS MULTI I/O $119.75 
MCT-MGAIO 286/386 MONOGRAPHICS I/O $99.95 

MULTIFUNCTION CARDS: 
MCT-MIO MULTI I/O FLOPPY CONTROLLER $79.95 
MCT-IO MULTI I/O CARD $59.95 
MCT-AMF 286/386 MULTIFUNCTION $139.95 
MCT-AIO 286/386 MULTI I/O CARD $59.95 

MEMORY CARDS: 
MCT-RAM 576K RAM CARD $59.95 
MCT-EMS EXPANDED MEMORY CARD $129.95 
MCT-AEMS 286/386 EMS CARD $139.95 

EPROM MODULE $119.95 
INTEGRATED MODULAR SYSTEM EASIL Y EXPANDS! ALL 
MODULES USE A COMMON HOST ADAPTOR CARD--USE JUST 
ONE SLOT TO PROGRAM EPROMS, PROMS, PALS & MORE 

• PROGRAMS 24·32 PIN EPROMS, CMOS EPROMS 
& EEPROMS FROM 16K TO 1024K • HEX TO OBJ 
CONVERTER • AUTO, BLANK CHECK/PROGRAM/ 
VERIFY • VPP 5, 12.5, 12.75, 13, 21 & 25 VOLTS 

HOST ADAPTOR CARD $29.95 
• UNIVERSAL INTERFACE FOR ALL 

THE PROGRAMMING MODULES' 
• SELECT ABLE ADDRESSES 

PREVENTS CONFLICTS 
• MOLDED CABLE 

MOD-MAC 

UNIVERSAL MODULE 
• PROGRAMS EPROMS, EEPROMS, 
PALS, BI·POLAR PROMS, 8748 & 8751 
SERIES DEVICES; 16V8 AND 20V8 GALS 
(GENER IC ARRAY LOGIC) FROM LATTICE, 
NS, SGS • TESTS TTL, CMOS, DYNAMIC 
& STATIC RAMS ' LOAD DISK, SAVE DISK, 
EDIT, BLANK CHECK, PROGRAM , AUTO, 
READ MASTER, VERIFY AND COMPARE 
• TEXTOOL SOCKET FOR .3" TO .6'W IC'S ( 8·40 PINS) 
MOD-MUP 

• NORMAL, INTELLIGENT, INTERACTIVE & QUICK 
PULSE PROGRAMMING ALGORITHMS 
MOD-MEP 
MOD-MEP-4 4·EPROM PROGRAMMER $169.95 
MOD-MEP-8 8·EPROM PROGRAMMER $259.95 
MOD-MEP-1616·EPROM PROGRAMMER $499.95 

DIGITAL IC MODULE $129.95 
• TESTS TTL, CMOS, DYNAMIC & STATIC RAM 
• AUTO SEARCH FOR UNKNOWN PART NUMBERS 
• USER·PROGRAMMABLE TEST PROCEDURES 
MOD-MIC 

PAL MODULE $249.95 
• PROGRAMS MMI, NS, TI 20 & TI 24 PIN DEVICES 
• BLANK CHECK, PROGRAM, AUTO, READMASTER, 
VERIFY & SECURITY FUSE BLOW 
MOD-MPL 

HARD DISKS 
20MS$199 
30MS$219 
40MS$319 

KITS 
20MS$249 
30MS $279 

2BMS$389 
60MS$389 
BOMS$569 

• ULTRA HIGH DENSITY 
• READIWRITE 720K DISKS, TOO 
FDD-1 "44X BLACK FACEPLATE 
FDD-1,44A BEIGE FACEPLATE 
FDD-1.44 SOFT SOFTWARE DRIVER $19.95 

112 HEIGHT FLOPPY DISK DRIVES: 
FD-55B 5·1/4" TEAC DS/DD 360K 
FD-55G 5·1/4" TEAC DS/HD 1.2M 
FDD-360 5·1/4" DS/DD 360K 
FDD-1 .2 5·1/4" DS/HD 1.2M 

MOTHERBOARDS 
25 MHZ 386 $1049 
• 10/25 MHZ 
• 16 MB RAM CAPACITY· 8MB 

ON·BOARD(0K), 8 MB RAM CARD 
• USES 256K OR 1 MB DRAMS 
• 8 SLOTS, 1 X32·BIT RAM 

2X 8-BIT & 5X 16·BIT 
• SHADOW RAM FOR BIOS 

VIDEO • AMI BIOS 
• INTERLEAVED MEMORY 
• ADJUSTABLE BUS SPEEDS 
MCT-386MB25 
MCT-386MB20 10/20 MHZ 386 
MCT-386-M 8MB RAM CARD (0K) 

12 MHZ MINI-286 

$99.95 
$129.95 

$69.95 
$95.95 

UPGRADE YOUR • 

MOTHERBOARD! 

$849.00 
$149.95 

$299 
• AT COMPATIBLE • KEYBOARDSELECTABLE8112MHZ 
• EXPANDABLE TO 4MB ON·BOARD WITH 1 MB DRAMS (0K) 
• SIX 16·BIT & TWO 8-BIT SLOTS • AMI BIOS • LED SUPPORT 

MCT-M286-12 
MCT-M286 
MCT-M286-16 
MCT-M286-20 
MCT-XMB 
MCT-TURBO 
MCT-TURBO-10 

6/10 MHZ MINI·286 $269.95 
8116 MHZ 286 $489.95 
10/20 MHZ 286 $589,00 
STANDARD 4.77 MHZ 8088 $87.95 
4.77/8 MHZ 8088 $95.95 
4,77110 MHZ SINGLE CHIP 8088$99.00 

EPROM PROGRAMMER $129 95 

• PROGRAMS 27XX AND 27XXX EPROMS UP TO 27512 
• SUPPORTS VARIOUS PROGRAMMING FORMATS & 
VOLTAGES • SPLIT OR 
COMBINE CONTENTS OF 
SEVERAL EPROMS OF 
DIFFERENT SIZES 
• READ, WRITE, COPY, 
ERASE, CHECK & VERIFY 
• SOFTWARE FOR HEX 
AND INTEL HEX FORMATS 
MOD-EPROM 
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Wheres the @!# 
----, ? (,@ft,cursor. 

~. '. TLtzl i 
~j" -: 
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Make the cursor BIG and BOLD 
and BLINK at any rate! The No­
Squint Cursor "is a lifesav ing 
utility for laptop users."-­
Computer Digest. Recommended 
by Peter Lewis in the NY TIMES; 
Bill Machrone in PC magazine; 
and Jerry Pourne l le i n 
INFOWORLD. No-Squint is 
$39.95 + 2.50 shipping from: 
SkiS oft Publishing ., 1644 Mass. 
Ave ., Lexington, MA 02173 
(617)-863 -1876 Visa/MC/ Amex 

Circle 236 on Reader Service Card 

• Quick pulse pgms eight 1 Mbit EPROMs in 40 sec. 
• Stand-alone or PC-driven • 1 Megabit of DRAM 
• RS-232, parallel in & out ports • Made in U.S.A. 
• Binary, Inte l hex, & Mot. S fo rmats • A9 I.D. 
·1 00 user-definable macros • 2 year warranty 
·Information, call (916) 924·8037 • Single pgmr. $550 

NEEDHAM'S ELECTRONICS 
4539 Orange Grove Ave .• Sacramento, CA 95841 

i::i:l (M - F, 8 - 5 PST) • 

Circle 191 on Reader Service Card 

SAFEWARE® Insurance provides full 
replacement of hardware, media and 

purchased software. As little as $39/yr. covers: 
• Fire· Theft· Power Surges 

• Earthquake· Water Damage· Auto Accident 

For information or immediate coverage call: 

1-800-848-3469 
In Ohio catll-614-262-0559 

( .. n nO 
SAFEWARE, The Insurance lIgenc), Inc 

Circle 232 on Reader Service Card 

EDITORIAL INDEX BY COMPANY 
Index of companies covered in articles, columns, or news stories in this issue 

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

INQUIRY # COMPANY PAGE 

914 A.1. ARCHITECTS ............... . 56, 79 
881 ADAPTIVE NETWORKS ....... .... .. 56 
882 ADOBE SySTEMS ............... 56, 203 
913 
883 ADVANCED LOGIC 

1160 RESEARCH .......... ............ 13,56 
884 AGFA COMPUGRAPHIC ............. 56 
885 ALDUS ...... . , .......... ... .... ...... .... . 56 

1161 ALTOS COMPUTER SySTEMS ..... 13 
886 AMDEK ................. .. ............... 56 

ASHTON-TATE ............. 87, 175,209 
887 AST RESEARCH 

1162 ......... .. ......... 13,56,123,131,209 
AT&T ....... . ......... ...... .. .. . . . ... .. ... 95 

888 AT&T DATA SYSTEMS GROUP ... .. 56 
ATI ........................... . . .. . ... . . . .. 159 

915 AUTODESK ....... . ... .. .. . . .. . . .. ... .... 56 

BELL LABS .. . ....... .. .. .. . ... . ....... .. 95 
BICC DATA NETWORKS ...... ..... . 131 

1163 BLACKSHIP COMPUTER 
SYSTEMS .. .. . ... . ....... .. ............ 13 

916 CADKEY ................................. 56 
889 CANON U.S .A ................. .. . 56,203 
912 

CHIPS & TECHNOLOGIES ... .. .... 229 
890 COMPAQ COMPUTER ..... 13 , 56, 131 

1164 
CORVUS ............. .. ........ . .. ........ 87 

DATAPOINT ............................ 195 
DIGITAL EQUIPMENT ..... . ... 95, 195 
DIGITAL RESEARCH ......... 209,269 

1165 DYNA COMPUTER .. .. ................ 13 

EPSON AMERICA ........ .. .......... 131 
891 EVEREX SySTEMS .. . ......... , . . '13 , 56 

1166 

1167 FIVESTAR ELECTRONICS .......... 13 
FORMALSOFT .... .... . . ......... . .... 269 
GUPTA TECHNOLOGIES ........... 175 

HAMILTON LABORATORIES ... . . . 87 
892 HEWLETT-PACKARD .... 56, 131,203 
911 

HlLGRAEVE ........... .. ... . . . ... .. .... 87 
893 HITACHI AMERICA . . . ......... . .... .. 56 

894 IBM ........... . ............. . ..... .. . ...... 56 
ING. C. OLIVETTI. ......... ..... ..... 131 
INMOS .. . .... . . .... . . . . ..... ..... ..... .. . 276 

895 INSITE PERIPHERALS . . .... ...... . . . 56 
896 INTEL.. ...... 56, 67,123,159,209,276 

LOCUS COMPUTING .... .. ... . . . . . ... 95 
LOGISTIQUE ............................ 87 
LOGITECH .................. .. .... ...... 87 

1071 LOTUS 
DEVELOPMENT ...... 105,209,269 

1074 MAGEE ENTERPRISES . .. ...... . . ... 105 
1168 MATRIX DIGITAL PRODUCTS .... . 13 

INQUIRY # COMPANY PAGE 

1169 MICRO EXPRESS ...................... 13 
897 MICROSOFT 

.......... .. ... 56,87,95,175,209,269 
MIPS .... . . ............................... 276 

1170 NATIONAL MICROSYSTEMS ....... 13 
NEC INFORMATION SYSTEMS ... 131 

898 O'NEILL COMMUNICATIONS ..... 56 
899 OPEN SOFTWARE 

FOUNDATION .... .. .. ...... ..... 56, 95 
ORACLE .... , ... .. .. ... .... ... . .. . ... .. .. 175 

1171 PC LINK ..... .............. .. .. .. .. .. .. .. . 13 
1072 PETER NORTON COMPUTING .. .. 105 
900 PHAR LAP SOFTWARE .... .. ... 56, 79 
917 PIXAR . .. ....... ............ .............. 56 

PKWARE ........... . ..... ... .. . . . .... ... 209 

901 QUADRAM ................ .. ...... . 56, 79 
QUALITAS ................... . ..... . ..... 79 

902 QUARTERDECK OFFICE 
SySTEMS .................. ....... 56, 79 

RACET COMPUTES ........... . . ..... 131 
903 RATIONAL SySTEMS . .... .. .. ... 56,79 

RELATIONAL 
TECHNOLOGIES . .... ........... . . . 175 

RENAISSANCE ......... .. .... . .... . .. . 159 
SEATTLE COMPUTER 

PRODUCTS ...... , .. . ....... .. ....... . 209 
904 SONY CORP. OF AMERICA . .. .. .... 56 

SUN MICROSYSTEMS .......... 95,276 
SYBASE ...... ... .... ... . .. . .... ... ...... 175 
SYSTEM ENHANCEMENT 

ASSOCIATES . . . .. .. . . .. ... ... ... .. .. 209 
1172 SYSTEMS INTEGRATION 

ASSOCIATES ... .. ............ . ....... 13 

TANDY ......... .. . ... , . ..... ..... . ...... 131 
1173 TANGENT COMPUTER .............. 13 
905 TEAC AMERICA . . .............. . ...... 56 

TEXAS INSTRUMENTS ....... . . . ... 159 
1073 THE ALDRIDGE CO ......... ........ 105 
906 TRANS-M .... . ........................... 56 

1075 TRAVELING SOFTWARE .. .. 105,269 
TSENG LABS ... .. .... . . . .. . ..... .. . . ... 159 

907 UNIX INTERNATIONAL .. . ..... . . . .. 56 

VIDEO ELECTRONICS STANDARDS 
ASSOCIATION ............. .. .. . .. . . 159 

VIDEO SEVEN ..... . . .. ................ 159 

908 WEITEK .. ........ .................. 56,221 
WESTERN DIGITAL IMAGING .... 159 

909 WYSE TECHNOLOGy .......... 56, 131 

XEROX ................. . .... . ..... . . .... 195 
1076 XTREE .. .. .. ................ .. .. .. ....... 105 

910 ZENITH DATA 
1174 SySTEMS .. .. .. .. ........... 13,56,131 

ZSOFT ..... .......... .. . . . ....... ........ 209 



READER 
SERVICE 

To get further information on the products advertised in BYTE, fill out 
the reader service card by circling the numbers on the card that cor­
respond to the inquiry number listed with the advertiser. This index is 
provided as an additional service by the publisher, who assumes no 
liability for errors or omissions. 

Alphabetical Index to Advertisers 

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

8 ABACUS SOFTWARE ........ 177 
9 ABACUS SOFTWARE . .177 

286 ACSINTERNATIONAL,INC ... 200 
11 AKSYSTEMS .............. 250 
12 ALTEX ELECTRONICS. . . 258 
13 AMDEK . . 161 
14 AMERICAN SMALL BUS.COMP. . 139 
16 ANALOG & DIGITAL PERIPH .. 259 
17 ANDERSON CONSULTING &S1W48 
18 ANNABOOKS . ..251 
20 AQUYTEK REAL TIME SYSTEM 28 
23 ATI ....................... 109 
24 BASF . . ............ 133 
27 BEST COMPUTER .......... 261 
28 BEST POWER TECHNOLOGY. 260 
29 BINARY ENGINEERING. . . 223 
30 BITWISE DESIGNS, INC ...... 150 
31 BITWISE DESIGNS,INC ...... 150 

BIX. 224 
450 BIX .. . .................... 239 

32 BLACKSHIP COMP.SYSTEM .. 210 
33 BOCA RESEARCH .......... 179 
34 BOCA RESEARCH .... 179 
35 BOCA RESEARCH .. 181 
36 BOCA RESEARCH .... 181 
37 BOCA RESEARCH .... 183 
38 BOCA RESEARCH .183 
39 BOLT SYSTEMS. . . 88 
40 BOLT SYSTEMS. . .......... 88 
41 BP MICROSYSTEMS . 260 

BUYER'S MART ........ 242-249 
296 BYTE BITS ................ 256 

BYTEWEEKINEWSLETTER ... 275 
BYTE PUBLICATIONS .... 189 
BYTE PUBLICATIONS ... 234,235 
BYTE SUB. MESSAGE ....... 270 

42 C SOURCE . . . 98 
43 CAM SOFTWARE . 36 
44 CAM SOFTWARE . . 36 
45 CAPITAL EQUIPMENT CORP ... 98 

CLEO SOFTWARE .......... 199 
46 CLONE COMPUTERS 257 
47 CMS ENHANCEMENTS. 39 
48 CMS ENHANCEMENTS ....... 39 
49 CNS,INC . . ............ 130 
51 COMMUNICATION RESEARCH GR 238 
52 COMMUNICATION RESEARCH GR . 238 
53 COMPFAX. . ..... 237 
54 COMPFAX ................. 237 
57 COMPUCOM. . ............ 251 
58 COMPUTER AIDED TECHNOLOGY . 146 
59 COMPUTER AIDED TECHNOLOGY 146 
60 COMPUTER DIRECT .... 226,227 
61 COMPUTER DISCOUNTWAREHSE . 155 
62 COMPUTER MODULES ...... 260 
63 COMPUTER PERIPHERALS .. . 78 
64 COMPUTER SYSTEMS RESEARCH54,55 
65 COMTROLCORP ........... 191 
66 CONCEPTUAL SOFTWARE. .. 46 
67 CONCEPTUAL SOFTWARE .... 46 
19 CONNEXPERTS ............. 29 
68 CONTECH ................. 252 
69 CONTROL SYSTEMS . . .. 158 
70 CONTROL SYSTEMS ........ 158 
71 CONTROL VISION ..... 46 
75 CRICHLOW DATA SCIENCES . 259 

DAMARK INT'L ............. 232 
87 DAR lANA TECHNOLOGY GROUP 165 
88 DAR lANA TECHNOLOGY GROUP 165 
76 DATACOPY SERVICE OF TEXAS. 259 
77 DATABASE & DATACOM SOL. . 176 

292 DATAPRO . . . 274 
79 DELL COMPUTER . .. ClI,l 

DELL COMPUTER. . .. 80A-B 
80 DELL COMPUTER ... . ....... 81 

160 DESCRIBE,INC ...... . .... 92,93 
82 DIGIBOARD . 94 
83 DIONEX .................... 35 
85 DISKETTE CONNECTION .... 259 
86 DSP DEVELOPMENT CORP .. 201 
10 DSPTECHNOLOGYCORP. 193 
89 DTK COMPUTER,INC ......... 12 
90 DTK COMPUTER,INC ......... 12 
91 DURANT TECHNOLOGIES .... 26 
92 DURANT TECHNOLOGIES .... 26 
94 ELITE MICROSYSTEMS. . .. 157 
95 ELS ENTERPRISES,LTD ...... 213 
96 EMERSON ELECTRiC ....... 184 
97 EMERSON ELECTRiC ....... 184 
98 ENERTRONICS RESEARCH,INC . 225 
99 EVEREXSYSTEMS .. ... 218,219 

100 EVEREX SYSTEMS ..... 218,219 
101 EXSEL,INC ............. . .'18 
102 EXSEL, INC. . ............. 176 
103 FINALSOFTCORPORATION . 136 
104 FINALSOFTCORPORATION .. 136 
105 FLAGSTAFF ENGINEERING ... 20 

'. 106 FOUNTAIN TECHNOLOGIES .. 216 
107 FTG DATA SYSTEMS ........ 250 

FUNCKEY ENTERPRISES ..... 38 
109 FUTURE SOFT ENGINEERING 194 
110 FUTURE SOFT ENGINEERING 194 
111 GTEK INC: .............. 86 
112 GTEK INC. . . .... 86 
113 GALACTICOMM .............. 2 
114 GALACTICOMM . . .... 2 
115 GATEWAY2000 . 48A-D 
116 GENERAL PARAMETRICS .... 187 
117 GENERIC SOFTWARE ....... 127 
118 GENERIC SOFTWARE ....... 127 
119 GENESIS DATA SYSTEMS .... 231 
120 GENESIS DATA SYSTEMS. .. 231 
121 GEOCOMPCORPORATION ... 18 
122 GEOCOMPCORPORATION ... 18 
123 GLENCO ENGINEERING,INC . 152 
124 GOLDEN BOW .212 
125 GTE DATA SERVICES ........ 236 
126 G.REED,INC ............... 252 
127 HAUPPAUGE COMPUTER ..... 37 
128 HEARSAY,INC ............. 251 
129 HEARSAY,INC ............. 251 
130 HELIX SOFTWARE COMPANY 106 
l31 HERSEY MICRO CONSULTING. 96 
132 HOME SMART COMPUTING .. 259 
133 HOOLEON CORPORATION ... 162 
134 HORSTMANN SOFTWARE ... 80 
135 HYPERKINETIX,INC ......... 233 
136 HYPERKINETIX,INC ......... 233 
137 H&W MICRO,INC. . . .. 16 

• IBM-AIX PRODUCT. . . 40A-B 
IBM-AIX PRODUCT ..... 40,41 

138 I.C. EXPRESS .............. 260 
139 IGC .............. 104 
140 IGC 104 
141 IMAGENET SYSTEMS,INC .... 256 
142 IMAGENET SYSTEMS,INC. .256 
143 INVENTORY MARKETING CONSL 259 
144 ISLAND SYSTEMS. . .. 100 
145 ISLAND SYSTEMS. . .... 100 
146 JAMECO ELECTRONICS ..... 253 
147 JB TECHNOLGIES .......... 164 
148 JB TECHNOLGIES . . .... 164 

6 J.D.R. MICRO DEVICES .. 262,263 
7 J.D.R. MICRODEVICES .. 262,263 

151 KADAK. . ..... 34 
152 KAYPROCOMPUTERS ..... . 151 
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153 KAYPROCOMPUTERS . .151 
154 KEASYSTEMS . .122 
155 KEPRO CIRCUIT SYSTEMS. .. 36 
21 KINSON PRODUCTS CORP ... 164 
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156 KNOWLEDGE DYNAMICS. ..260 
161 LlGHTNINGWORDCORP . .... 101 
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163 LOGICAL DEVICES .......... 256 
164 LOGICAL DEVICES. . 256 
165 LOGITECH ................. 45 
166 LOGITECH .. . ..... . ........ 45 
167 MANZANA MICROSYSTEMS . . 214 
168 MATRIX SOFTWARE ....... 220 

MAXELL .................. CIV 
169 MAXON SYSTEMS, INC ...... 132 
170 MAXON SYSTEMS, INC ...... 132 
171 MEGA DRIVE .......... 89 
172 MEl ............ 144 
173 MEl ... 144 
174 MERRITT COMPUTER PRODUCTS 32 
175 METRABYTE.. . ..... 256 
293 MEXTEL. . .............. 74 
294 MEXTEL. . .............. 74 
177 MICRO ELEOi'RONIC TECH . . . 260 
178 MICROPRESS ............ . 205 
179 MICROSOLUTIONS COMP.PROD . 48 
180 MICRONICS COMPUTERS,INC. 71 
181 MICROPROCESSORS UNLIMITED . 260 
182 MICROSIM CORPORATION .... 97 
183 MICROSIM CORPORATION .... 97 

MICROSOFT ............... 4,5 
MICROSOFT. . ........... . . 19 

184 MICROTRONICS TRADE SERVo 75 
MICROWAY. . ....... CIII 

185 MOSAIC MARKETING ....... 129 
186 MULTI·MICRO. 91 
187 NANAO ................... 228 
188 NANAO ................... 228 
189 NATIONAL INSTRUMENTS ..... 7 
190 NATURAL MICROSYSTEMS .. 153 
191 NEEDHAM'S ELECTRONICS .. 264 
192 NEWER TECHNOLOGY ....... 90 
193 NISCA INCORPORATED ..... 114 

NORTHGATE COMPUTER SYS. 166,167 
NORTHGATE COMPUTER SYS. 168,169 
NORTHGATE COMPUTER SYS. 170,171 
NORTHGATE COMPUTER SYS. 172,173 

194 ON TARGET. .. ........... 256 
195 OVERLAND DATA. . .251 
196 PACIFIC DATA PRODUCTS ... 202 
197 PACIFIC DATA PRODUCTS ... 202 
198 PARA SYSTEMS ............. 83 
199 PARCPLACE SYSTEMS ...... 141 
200 PARCPLACESYSTEMS ...... 141 
201 PATTON & PATTON. . . 156 
202 PC DESIGNS ........... . .. 107 
203 PC POWER & COOLING. . .... 66 
204 PC POWER & COOLING. . 66 
205 PERIPHERAL TECHNOLOGY. 252 
206 PERISCOPE COMPANY, INC . . 149 
207 PERISCOPECOMPANY,INC .. 149 
208 PERSONAL TEX. . ... 240 
280 PI COMPUTER CORP ........ 252 
281 PI COMPUTER CORP ........ 252 
210 PINNACLE PUBLISHING ..... 163 
21 1 PINNACLE PUBLISHING. . . 163 
212 POPKIN SOFTWARE & SYSTEMS 145 
213 PRECISION DATA PRODUCTS 260 
214 PRECISION PLUS SOFTWARE. 32 
215 PRESENTATION ELECTRONICS 64 
216 PRESENTATION ELECTRONICS. 274 
217 PRIORITY ONE. .215 
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218 PROSYSTEM COMP.TECHNIC . 59 
219 PROCOMP,U.SA,INC ........ 26 
220 PROCOMP,U.SA,INC . ...... . 26 
221 PROGRAMMERS WHOLESALER 271 
222 PROGRAMMERS WHOLESALER 273 
223 QMS ...... 207 
224 QMS ..................... 207 
225 QUA TECH 16 
282 QUARTERDECK. 102,103 
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IBM SPECIAL ISSUE 

THE STATUS OF 
APPLICATIONS 

SOFTWARE: LATE 
BYTE's software reviews editor offers his views 

on the widening gap between hardware and software 

f you've ever set out to 
accomplish a particular 
task on your PC only to 
find there was no soft­
ware that could do it, 

you've experienced software lag. It's a 
frustrating feeling-knowing that your 
computer is capable of doing what you 
need but is prevented from doing so by 
the lack of the right software. You've 
been cheated. The computer 
that once promised so much 
now has so little to offer. 

The root of the problem is 
forked. Neither IBM nor 
Microsoft has provided a 32-
bit DOS-compatible operating 
system, and developers are 
still learning how to cope 
with many megabytes of data. 
As a result, the current crop 
of applications software often 
relies on brute force to get 
things done. 

Not everything, however, 
is bad in the software world. 
In fact, there is evidence that 
applications software is head­
ed for a common user inter­
face, and that WYSIWYG 
may become a way of life. 
And programs may even be 
getting smarter. 

Although you don't need a 
crystal ball to predict that new 
changes in software are com­
ing, exactly what the changes 

ILLUSTRATION: JAMES YANG © 1989 

Dennis Allen 

will be is less clear. But you can identify 
some of the forces driving the changes. 
The one thing that is certain is that users 
know what they want. 

The Operating-System Bottleneck 
Of course, not all the fault for the soft­
ware lag belongs to applications develop­
ers. They're missing an operating system 
designed specifically for 80386-based 

hardware. Although OS/2 happens to 
work on 80386 systems, it was not de­
signed for them. It's a 16-bit operating 
system for 80286 machines. 

On the other hand, developers have yet 
to conquer OS/2. Even the grandest ap­
plication of them all-Lotus 1-2-3 re­
lease 3.0, which took years to produce­
was designed for DOS 3.x. You'd be 
hard-pressed to walk into any computer 

store and find five OS/2 ap­
plications sitting on the shelf. 
A lot of software companies 
talk about OS/2 applications, 
but few have actually pro­
ducedany. 

The reasons offered are 
many, but it all boils down to 
a matter of investment. While 
OSI2's complexities, such as 
multitasking and data shar­
ing, ultimately offer more 
headroom for sophisticated 
programs, its learning curve 
for developers is more like a 
brick wall . 

Even the software giants 
such as Lotus, Ashton-Tate, 
and Microsoft, with their 
abundant resources, have ex­
perienced setbacks. Just con­
sider the long waits for 1-2-3 
release 3.0, dBASE IV, and a 
full-featured Windows word 
processor. And those are just 
DOS-based applications. The 

continued 
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point is that, even for these companies 
with their millions of R&D dollars, the 
number or labor hours needed to develop 
sophisticated applications is gargantuan. 

Managing Megabytes 
To complicate matters further, increased 
storage capacities have offered new op­
portunities and challenges for applica­
tions developers. While more storage 
would seem obviously better, not every­
one is certain how best to use the hun­
dreds of megabytes that optical drives 
provide. 

For now, publishers are using CD­
ROMs to provide static reference materi­
als. Notable examples are Grolier's Elec­
tronic Encyclopedia and Microsoft's 
Programmer's Library. But what most 
users really need is for their applications 
to manage dynamic archiving. 

Currently, when your hard disk be­
comes nearly full, you have to remove 
your older files. Maybe you archive them 
on floppy disks. If you do, chances are 
that you don't bother referring to those 
files again because it's too much trouble: 
You would have to fumble through all 
your archive disks, trying one and then 
another, to find a certain bit of informa­
tion. You might even find it easier and 
faster to search through printed reports 
in a file cabinet. 

That's one of the ironies of today' s ap­
plications software. Although most of 
the modern world is convinced that you 
can do record keeping and manage things 
better on personal computers, you still 
have to resort to a file cabinet and Penda­
flex folders to see your old records. 

A better arrangement would be appli­
cations software that really takes advan­
tage of read/write or WORM (write 
once, read many times) optical disks. 
Such software would, on a regular basis, 
archive your old records and files on op­
tical disks. More important, the applica­
tion program would manage those ar­
chives. It would continually update its 
indexes so that, say, five years from 
now, on a moment's notice, you could 
call up the spreadsheet for October 
1989's production costs. If you needed to 
change optical disks, the program would 
tell you which one to insert. 

Also, your application should be able 
to use that archived information. It 
should be able to correlate it with more 
recent information to generate compara­
tive reports and to project the next year's 
performance. 

Unfortunately, that kind of software 
does not exist today, even though the 
hardware to handle such tasks exists. The 
fact is, software for dealing with large 
amounts of on-line data is just emerging. 
Consider Lotus Magellan and Traveling 
Software's ViewLink, for example. 
They are the first major attempts to help 
you actively manage several megabytes 
of disparate information. Either will let 
you peer into data files on your hard disk 
and view the data in its native format. 
Both will also search your hard disk for 
the file or files containing specific infor­
mation. 

But while Magellan and ViewLink 
work fine as utilities for managing 
what's currently on your hard disk, 
they're really no help at managing ar-

chives on floppy disks. Both would also 
fall short in handling a gigabyte or more 
of data on optical disks. Even worse, 
both of these programs create a whole 
new set of problems. Magellan takes up 
valuable hard disk space with its index, 
and it needs to update the index frequent­
ly, sometimes taking several minutes to 
do that. And because ViewLink doesn't 
use an index, its searches can take a long 
time if you're working with a large disk 
with lots of data. Equally as bad, there 
are no Magellan or ViewLink equiva­
lents for Windows or Presentation Man­
ager(PM). 

Calling on Brute Force 
Also considerable is the muscle needed 
to run the current crop of software. Most 
of us have traded in our 8088-based sys­
tems for 80286s, and many have already 
traded their 80286 systems for 80386s. 
We do this to get merely adequate perfor­
mance, while none of the software really 
takes advantage of the 80286 or 80386 
architectures. Even worse, as we move 
up to systems that are more powerful 
than were thought possible just a few 
years ago, we still find ourselves wait­
ing: waiting for AutoCAD to regenerate a 
complex drawing; waiting for 1-2-3 to re­
calculate a large spreadsheet; and wait­
ing for Lotus Agenda to stop fiddling 
with the heads on the hard disk drive. 

Agenda is a good example of the prob­
lem. Like other high-powered applica­
tions, Agenda is sophisticated and com­
plex, and it demands an extraordinary 
amount of computing muscle . Yet aside 
from the brute force that it commands, it 
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promotional literature. Should you 
wish to restrict the use of your 
name, simply send your 
request to the following 
address. 

Many BYTE subscribers ap­
preciate this controlled use of our 
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doesn't really take advantage of the fea­
tures that 32-bit hardware offers. 

Just to use Agenda, you have to devote 
a lot of time to learning it. In return, it 
organizes information like no other soft­
ware-making lists and doing mundane 
chores for you automatically. It does so 
much that, in its relentless scans of your 
data looking for something it should do, 
you're left with a computer that responds 
with all the speed of a snail. 

So here we are, using high-powered 
80386-based systems (and probably 
80486 systems, soon) to run applications 
that were designed years ago and written 
for 8088-based systems. Software devel­
opers for the PC have been somewhat 
ambivalent toward OS/2 (and toward 
Unix, for that matter), and they've been 
less than eager to commit to using the 
Micro Channel architecture. Rather than 
write applications software directly for 
these high-powered systems, developers 
have instead sought to extend DOS, "en­
hance" memory, and employ various 
other tricks. 

But users expect more, and, in fact, 
they need more. They need programs 
that can manage several tasks at once so 
that they don't have to. They need pro­
grams that can work without conflict in a 
heterogeneous environment of applica­
tions. And they need software that can 
work with other software, sharing infor­
mation and files. 

The Common Interface 
Applications are making progress in the 
area of user interfaces, however. Call it 
Mac envy, if you like-PC users liked 
what they saw on Apple's Macintosh. 
The Macintosh's graphical interface 
with pull-down menus was exactly what 
the corporate world had been looking 
for: an easy-to-Iearn system. For busi­
nesses, the time and expense for training 
people to use PCs has soared with no 
ceiling in sight. I 

None of this is news, really. It's just 
that the Mac proved long ago that per­
sonal computers could be made easier to 
learn and use. But in those early days of 
the Mac, there was no such interface for 
the IBM PC. Turning to the next best 
thing, the corporate world embraced 
simple menuing software that simply 
worked as a DOS shell to launch other 
applications. Programs such as Magee 
Enterprises' AutoMenu filled a void left 
by the software giants. 

Meanwhile, virtually every applica­
tion began to take on parts of the Mac in­
terface. In many cases, developers sim­
ply added menus. Unlike the Mac, 
however, the PC had no standards for 

menu styles. So some programs imitated 
1-2-3' s menu format, calling it a de facto 
standard. Others went further and pro­
vided pull-down or pop-up menus. Ap­
plications became easier to use, but for 
the most part, they were all different. 

Then came Digital Research's GEM 
and Microsoft's Windows. After several 
years, it appears Windows has gained a 
toehold in the PC market. Corporate 
buyers wanted PM for OS/2, but until it 
became available they saw Windows as a 
logical stepping-stone. The attraction 
was that businesses could develop their 
in-house applications on Windows today 
and later adapt them to PM for OS/2. 

Now, that corporate strategy is begin­
ning to pay dividends to individual users. 
Because of the significant number of sys­
tems running Windows in the corporate 
environment, developing applications for 
Windows is more attractive to develop­
ers. Granted, the number of Windows 
programs so far is small, but the group 
includes some really heavy hitters, such 
as Aldus PageMaker, Micrografx De­
signer, Samna Ami Professional, and 
Microsoft Excel. 

While the number of Windows pro­
grams is growing, it's not by leaps and 
bounds. Although the user interface 
issue has been all but resolved, applica­
tions developers, worried about the flu­
idity of the software market, have been 
riding the fence between developing for 
Windows and developing for OS/2. From 
their point of view, developing for both 
simultaneously isn't practical. They 
need to get their software products to 
market as quickly as possible to compete, 
and they need to concentrate their ef­
forts; they can't afford to have half a de­
velopment team working in OS/2 and the 
other half in Windows. 

You might say that developers have 
learned a lot from Lotus's experiences in 
trying to develop its 1-2-3 for a multitude 
of platforms. The resulting delays have 
cost that company more than just a little 
overtime: Lotus also suffered a loss of 
credibility, which was reflected in the 
stock market. 

It all comes down to this: Today's ap­
plications software for the PC is only 
inches away from a common user inter­
face. Although it seems inevitable that in 
time that goal will be reached, it may not 
happen as quickly as users would like. 

Going in the Right Direction 
In other areas, applications developers 
have made more headway. Consider the 
WYSIWYG phenomenon. Page-layout 
systems such as Aldus PageMaker and 
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Because 0/ 
the significant number of systems 

running Windows in the 
corporate environment, developing 

applications for Windows 
is more attractive to developers . 

Xerox's Ventura Publisher have been the 
catalysts. Although WYSIWYG on a PC 
had been possible before, · for many peo­
ple those were the pioneering programs. 
As page-layout programs, PageMaker's 
and Ventura Publisher's existence de­
pended on WYSIWYG. 

Other applications have followed suit. 
In fact, a whole subgenre of software­
presentation graphics-faces near ex­
tinction merely because word proces­
sors, spreadsheets, and other applica­
tions have incorporated WYSIWYG 
presentation features. 

It's really no wonder. After all, pre­
sentation counts for a lot in today's soci­
ety. People give presentations to sell both 
goods and ideas. Strangely, though, 
many word processor developers try to 
skirt around the WYSIWYG issue, say­
ing that users don't actually need 
WYSIWYG during the writing process 
and that users only need to see mono­
spaced characters as they create text. 
Their argument is that you can go back 
later and make the whole thing look the 
way you want it to. 

In truth, that argument is just smoke to 
hide the fact that most word processing 
software is simply too slow to work in 
WYSIWYG mode as you type. That's 
partly the fault of developers overbur­
dening their products with a list of fea­
tures so long that no one can remember or 
use them all. Each of those features 
steals precious memory and execution 
speed from the application. So, you end 
up with a word processor that can do 
many things you'll likely never ask it to 
do but cannot show you how your printed 
page will look-that is, of course, unless 
you exit the edit mode and enter the 
graphics mode to view your work, and 
then exit the graphics mode and enter the 
edit mode to continue writing. How silly 
the whole process is-to treat one com­
puter as if it were two machines, one for 
writing and the other for layout. 

There is, however, at least one notable 

exception. Samna's Ami lets you write 
and edit in WYSIWYG mode. It's also 
the first real word processor for Micro­
soft Windows. Others will certainly fol­
low, and among them will be an offering 
from Microsoft itself as well as an en­
hanced version of Ami (Ami Profession­
al). Another similar program, Len­
nane's DeScribe Word Publisher, is 
under development for OS/2 PM. 

Advancements in 
Number Crunching 
Another area of software that's been 
moving forward is number crunching. 
Spreadsheet applications have matured 
somewhat, and users have recently wit­
nessed the emergence of a whole new 
generation of spreadsheet software. Gen­
erally, the most significant improvement 
is the three-dimensional worksheet, 
which lets you work on several worksheet 
pages at once. More and more of the 
major spreadsheet programs are offering 
that feature. 

However, only one relatively new 
spreadsheet, FormalSoft's ProQube, 
provides true 3-D manipulation. Instead 
of simply letting you calculate separate 
pages, ProQube also lets you view your 
spreadsheet data from any aspect-front­
to-back, side-to-side, or top-to-bottom. 
Imagine, for example, that you have a 
worksheet page for each month of the 
year, and that it calculates your profit or 
loss. Each of those pages would use the 
same template, and if you stacked one on 
top of another, you would have a "cube" 
(actually a block) of spreadsheet cells. 
Viewed from the front of this imaginary 
cube, each layer of cells would represent 
a particular month. 

Any so-called 3-D spreadsheet can 
handle that task. But with ProQube, you 
can rotate the imaginary cube of data to 
view, say, the net profit from each month 
of the year. Or, from another angle, you 
might view the net profit for the month of 
May for each ofthe last five years. 
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Admittedly, with a little time, you 
could program formulas in any other 
spreadsheet to accomplish the same 
tasks. But the conceptual difference is 
quantum. ProQube lets you play "what­
if" in a new way-one that requires less 
work on the part of the user. ProQube is a 
real attempt at handling human perspec­
tives of spreadsheet data. 

But spreadsheets are not the only ap­
plication area where number crunching 
is being pushed. Another, perhaps less 
obvious, application is CAD. A sophisti­
cated CAD package typically places 
more demands on a computer's mathe­
matical abilities than any statistical anal­
ysis or equation solver package. 

While 2-D drafting products, notably 
AutoCAD and others like it, have been 
around for some time, only recently have 
solid modeling packages become avail­
able. The difference is that the latter lets 
you construct objects with blocks, cones, 
spheres, and cylinders. 

Let's say, for example, that you need 
to draw a hole for a vertical vent pipe that 
goes through the roof of a house. That's 
not as simple as it might sound. Because 
the roof is slanted and, therefore, the 
pipe is not perpendicular to the roof s 
plane, the hole is not a perfect circle. 
And trying to calculate the precise shape 
and size of the elliptical hole is not triv­
ial. That's where solid modeling comes 
in. Instead of drawing a hole, you create 
a cylinder the size of the vent pipe and 
then simply place it through the slanted 
roof. Then, through what's called geo­
metric subtraction, the solid modeling 
program can erase the cylinder (and 
everything that was in its way), leaving a 
perfectly shaped ellipse. 

From the user's view, it's all quite 
simple, and it simply makes sense. Un­
derneath it all, however, an awful lot of 
computations are made. For now, you 
can only find solid modeling systems at 
the high end of the CAD spectrum. But 
in time the technology will likely sift 
down to applications such as graphics de­
sign packages. 

Future Applications 
Understanding where we are in applica­
tions software is, of course, only a pre­
lude to 'knowing where we're going. In 
time, developers will overcome the ob­
stacles of the hardware-software gap and 
the operating-systems bottleneck and 
will adhere uniformly to a graphical user 
interface. The resulting applications 
software will no doubt reflect the trade­
offs and compromises that are made to 
achieve those goals. 

In addition, market-based external in-

fluences will affect applications soft­
ware, bu~ they may not be what you 
think. What will greatly affect U.S. ap­
plications software development is the 
foreign market-in particular, the long­
awaited European community market. 

The European market after 1992 will 
cause two major changes. The first that 
users will probably see will be created by 
the vast new opportunities for U. S. soft­
ware firms to sell their products in Eu­
rope . Although software developers will 
face the problem of writing programs for 
many languages (in fact, many already 
do), they will also begin to produce ap­
plications that have more "global" char­
acteristics. 

Until now, most software written in 
the U.S. has been specifically tailored 
for U.S. tastes. It directly reflected feed­
back from U. S. users and their work hab­
its and concepts. But as the European 
market becomes more important to U.S. 
software developers, it stands to reason 
that future applications software will re­
flect the needs of European users, too. 

The change will probably be subtle. 
Since users may all be introduced to new 
and sometimes better ways of accom­
plishing their tasks, eventually much 
good will probably come of this gradual 
change. On the downside, there is a risk 
that developers will tend to overburden 
programs with even more features. 

The second change caused by the new 
European market may come about more 
slowly, but It could be much more signif­
icant than the first. That change will be 
the emergence of large European-based 
software development houses. In fact, 
European-based companies will be the 
first to benefit from the new trade regu­
lations there. Small but established soft­
ware companies will suddenly have eas­
ier access to a much wider market-one 
that's based in their own backyard. That 
opportunity will inevitably lead to 
growth in European-based software 
companies, and that growth will thrust 
them into a strong position for entering 
and succeeding in the U.S. market. It 
could be that the next Lotus- or Micro­
soft-like software giant will be one that's 
based in Europe. 

Then there is another external influ­
ence to consider: the USSR. So far, the 
only software to come from the USSR is a 
game, Tetris, but that may soon change; 
in fact, one U.S.-based company is al­
ready planning to introduce an expert 
system that was developed in the USSR. 
With trade restrictions lifted for export­
ing 80286-based computers to the So­
viets, along with the Soviet desire to 
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become a leader in world trade, you can 
expect to see more Soviet-based applica­
tions in the future. The first Soviet soft­
ware w\ll probably be Americanized ap­
plications based on Soviet-developed 
software engines. Such is the case with 
the soon-to-be-released expert system. 
The U.S. company is taking a Soviet-de­
veloped expert-system engine and adding 
a practical application interface for fi­
nancial modeling. 

The real wild card, however, is Japan. 
So far, largely because of cultural differ­
ences, Japan has found the American 
software market impenetrable. It's not 
that Japan isn't trying, though. The Japa­
nese microcomputer industry is working 
on a new universal operating system, 
called TRON, and a new system of dis­
tributing software electronically-via 
phone, radio, and even vending ma­
chines. If either effort materializes, Jap­
anese software companies will find 
themselves in an enviable position that 
could allow them to dominate the appli­
cations market. Their plan is grandiose 
and perhaps unattainable . But given 
Japan's past successes in identifying, 
penetrating, and ultimately controlling 
world technology markets, the possibil­
ity of continued success is very strong. 

What the World Needs Now 
Aside from those external market forces, 
just where should applications software 
be headed? In a nutshell, applications 
need to be smarter and easier to use. You 
should not have change your way of 
thinking and conform to the way a par­
ticular application program does things . 
Tasks that are obvious should be done 
automatically. And the user interface 
should allow instinctive choices. 

We need to see more programs like 
Lotus Agenda that are smart enough to 
do things automatically. Agenda is near­
ly miraculous in the way it can take free­
form information and automatically cat­
egorize it; independently create project 
reports, to-do lists, and tickler files; and 
make associations between otherwise 
differing subjects. In those respects, 
Agenda comes the closest yet to imitating 
a top-notch personal secretary. 

But for all its glory, Agenda is slow, 
and learning to use it is slower. In fact, 
one piece of Agenda folklore claims that 
White House Chief of Staff John Sununu, 
a personal computer enthusiast himself, 
considered Agenda for the Bush transi­
tion team. But the learning curve was so 
steep, and time for the transition team 
was so short, that Agenda was discarded 
in favor of another, simpler program. 

We need more programs like Business 

Forecast Systems' Forecast Pro, a statis­
tical forecaster that brings sophisticated 
mathematical formulas within reach of 
nonstatisticians. Forecast Pro has its own 
expert system that analyzes your data 
and then applies an appropriate forecast 
model. Before Forecast Pro, it took a 
real expert-someone with a degree in 
statistics-to choose and run the correct 
mathematical model just to project a 
company's business income. 

We need more programs like ProQube 
that let us view our numerical data in 
ways that make sense to us, not just to our 
computers. Likewise, we need CAD and 
graphics design software that take advan­
tage of solid modeling. Moreover, we 
need solid modeling software that allows 
the objects we create to have real-world 
characteristics. That way, when we de­
sign something, we can test its strength 
and function in the real world without re­
sorting to a separate analysis program. 

We also' need applications that inte­
grate other applications . Forget the 
dream of all-in-one applications for word 
processing , database management, 
spreadsheets, and so forth . Those inte­
grated packages are nothing more than 
modern-day jacks-of-all-trades in a 
world of specialization. It's just plain 
smarter to buy separate programs that 
precisely fit your needs. What we really 
need is a new breed of software that can 
oversee all those separate applications: a 
kind of intelligent shell that watches over 
your work, learning your routines . 

Let's say that every month you extract 
the sales data from your inventory system 
and import that into your forecaster to 
project next month's sales; then you im­
port those projections into a spreadsheet 
to do your financial planning; and then 
you generate a report with your word 
processor to reflect the outcome. An in­
telligent shell would recognize the pat­
tern and do the tasks for you at precisely 
the same time every month. When such 
intelligent software finally exists, all 
you will have to do is remember to leave 
the computer turned on. 

The sad thing is that the personal com­
puters that we have today, particularly 
the 80386-generation systems, can han­
dle the job. But our present-day applica­
tions software, spawned by the 8088-
based generation, is generations behind, 

, and newer and better hardware is on the 
way. The unfortunate truth is that we 
cannot escape the generation gap .• 

Dennis Allen is a senior technical editor 
for BYTE. He coordinates reviews of ap­
plications software. You can reach him 
on BIX as "dallen. " 
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STOP BIT • Pete Wilson 

THE WAGES OF SIN 
What price has the IBM PC world paid 

for its compatibility? -

ntelhas released the 80486. A fine 
piece of work, it manages to put a 
complete 80386 system-80386 
processor, 80387 FPU, cache, 

memory management unit, and so on­
onto a single chip. And not only that, but 
to substantially improve the perfor­
mance of the various bits, the 80486 
takes fewer clock cycles than the 80386 
to do the most frequent instructions. At 
constant clock rates, the 80486 is faster. 
The 80486 version of the 80387 is quick­
er than the real 80387, too . Not to men­
tion that you get an 8K-byte cache (one­
eighth the main memory of most early 
PCs) on-chip. 

It is clear that the decision to make the 
80486 an integrated 80386 system was 
not made by accident. It does nice things 
for users; it offers higher performance, a 
lower chip count, floating-point, lower 
power, and higher reliability. And all the 
4.77-MHz 8088 software designed for 
64K-byte machines will still work. 

The 80486 does nice things for Intel, 
too- the company doesn't need to worry 
about losing a slice of business to 80387 
copiers (the math chip is built in), other 
cache controller vendors (ditto), or 
80486 cloners (since copying the whole 
CPU is a serious undertaking). 

The 80486 is a goody to vendors of 
high-end machines, as well; all they 
need to do is take a well-designed 32-bit 
80386 system, make a few (if any) 
changes to the design, and stick an 80486 
into it. The result is a powerful new com-

puter with an established software base, 
and the whole thing costs no more (and 
perhaps less) to make than an 80386. 
Moreover, it can attract a much higher 
price by virtue of its 80486-ness and 
higher performance. Everybody wins, 
right? 

Well, no, they don't. The big losers 
are the users who buy the machine- be­
cause they have always believed the story 
about maintaining their "investment" in 
software. They have always fought for 
(and bought) a new machine that runs 
their old floppy disks, unchanged. As a 
result, they have bought themselves the 
dead weight of decade-old technology. 
The 80486 involves a fair amount of cir­
cuitry; how much of it is there simply to 
make the beast 8088-compatible, we can 
only guess. But we do know that when 
other companies have made machines­
or microprocessors- that didn't have to 
be 8088-compatible, they produced de­
signs that used many fewer transistors to 
go much faster. INMOS's T400 family 
uses about as many transistors as an 8086 
but keeps pace with an 80386. Sun's 
SPARC architecture (in its various 
guises) and MIPS's R2000/R3000 pro­
cessors use more transistors than an 
80386 for much higher performance. 
And now, the 80486 isn't even the fastest 
machine that Intel produces. 

Indeed, the 80486 is the slowest of the 
three high-performance introductions 
this year. The most prominent of these 
was the 860, which, despite being gross~ 
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ly overhyped by the rumor mill (and, 
possibly, by Intel's marketing) is easily 
twice as fast- and perhaps three times as 
fast-as the 80486. And the new member 
of the 960 family, which tries to execute 
three instructions per clock cycle under 
reasonable conditions, is much faster 
than the 80486. 

Yes , IBM PC/MS-DOS fans, your ad­
diction to the past has cost you a drop in, 
performance of 50 percent or more. If 
you had been happy to eschew the past 
when better machines turned up, you 
wouldn't have encouraged the software 
vendors to live in the past. Then, per­
haps, they would have decided that there 
was real money to be made in portable 
software. Manufacturers might have 
created operating systems that added new 
and useful facilities (such as graphics) 
but that were simple and clean enough 
not to be bound to just one proprietary 
piece of hardware. (Of course, too much 
silliness in the operating-system spec 
would have been ignored by the software 
vendors.) Then you could have bought 
this year's smart new machine with the 
assurance that your old software could be 
upgraded to the new machine for a nomi­
nal fee, and we'd all have much nicer, 
faster- and probably cheaper- com­
puters than we do .• 

Pete Wilson is a senior engineer at 
Prisma, Inc. (Colorado Springs, CO). 
He previously worked on the design team 
for the INMOS transputer. 
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