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UNIX System V, the new standard in multiusar 
microcomput.er operating systems, gives you high 
performance f.eatures along with the portability and 
flexibility of a standard. 

Cromemco computers can make UNIX System V 
even better. Because our systems are de igned with 
UNIX in mllid. First of all, we offer UNIX Sy t:em V 
with Berkeley enhancements. Then, our hardware uses 
advanced features like 64K of on-board cache memory 
and our high speed STDC controller to speed up di k 
operations-very important with UNIX. 

More capability and expandability 
We have a high-speed, 68000-based CPU that 

runs at 10 MHz, coupled with a memory manager that 
uses demand-paging and scatter loading to work with 
UNIX, not for it. 

We provide room for expanding RAM to 16 
megabytes-with error detection and correction - for 
running even the most sophi ticated and advanced 
microcomputer programs. And the power to accommo›
date up to 16 users - all with plenty of m mory. 

But we give you even more. 
A complete solution 
We give you a choice in system : the System 

100 series, expandable up to 4 megabytes of RAM, and 
t he System 300 series1 expandable to 16 megabytes. A 
high speed 50 megabyte 
hard disk drive is stan›
dard on the systems. 
And you can expand the 
hard disk capacity up to 
1200 megabytes using 
standard SMD drive . 
You can add floating 
point processing. High 
resolution graphics. Video 
digitizing and imaging. Communi­
cations through standard 

protocols. Mainframe interface. 
And software support i here to m et. your 

needs. We offer major programming languages, database 
managementsysten:\s, communications ift.-ware, including 
SNA architecture, X25 protecol, and Ethernet• e\’en a 
program to interface to an IBM PC if you need to. An<l, 
of course, access to the broad rd.nge of standard UNIX 
applications programs that is growing dramatically 
every day. 

lasy to use. 
We also make our systems easier to use, because 

we install the operating system before we ship your 
computer. No complicated installation procedures. And 
the Berkeley enhancements give you the st.andaro UNIX 
System V opel’tlt ing system, but with tjie added con›
venience of these widely acclaimed improvem nts. 

Cromemco’s System 100 and System 300 
computers: ck?signed to be the highest performance 
UNIX systems available anywhere. 

Just call or visit one of our UNIX System V 
Official System Centers to see for yourself. They’ll also 
give you a copy of our new publication, "What you 
should know before you buy a UNIX system’.’ Or 
contact us ctiteCtly. 

. We’ll be glad to s.how you hnw to get a better 
UNIX i!Yst:em. 

Corporate Headquarters: Cromemco, Inc., 280 
Bernardo Avenu P. 0. Box 7400, Mountain View, CA 
94039. (415) 969-4710. In Europe: Cromemco GmbH, 6236 
Eschborn 1, Frankfurter Str. 33-35, P.O. 5267, Frankfmt 

Main, West Germany. 

UNIX is a trademark of Bell Laboratories. �
IBM is a trademark of Internationa l Business Machines Corp. � Cromemco® 
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E•D•I•T•O•R•I•A•L �

LoOKING BACK: 1984 

To hear some people tell it. 
the world of personal com­
puting slowed down this 
year. The best way to cor­
rect that impression is to list 
a few of the more signifi­
cant developments covered 
in BYTE in 1984. 

COMPUTERS: There was 
an abundance of impres­
sive new machines: the 
Macintosh; the IBM PCjr 
and PC AT the Hewlett­
Packard I 50 and Portable; 
the landy 2000. 1200. and 
1000; the Mindset; the Data 
General/One; the Apple lie; the AT&T 
PC; the Compaq Deskpro; the Stride 
Micro 400 series; the TuleVideo Per­
sonal Mini and Color PC; the Com­
puPro 10; the Corona Mega PC; the 
'Tektronix 4404 Artificial Intelligence 
System; the ITT Xtra; the NEC APC III; 
Seiko's wristwatch computer; and lots 
of 68000-based supermicros and IBM 
PC clones based on the 8088 or 
80186 microprocessor. 

SOFTWARE: Versions of UNIX and 
Pick ·for personal computers blos­
somed. Pro DOS conquered the Apple 
II world. MS-DOS 3.0 arrived. and all 
or some of Concurrent CP/M. Concur­
rent DOS. and Concurrent PC-DOS 
may have arrived. Among languages. 
there were several new BASICs and 
Cs. Gold Hill's GCLISP. micro­
PROLOG. various versions of 
Modula-2. and one of the biggest 
bargains in the history of personal 
computing. Borland's Turbo Pascal. 
Artificial-intelligence products gained 
a foothold on personal computers: 
Teknowledge·s M. I. General Re­
search's TIMM expert system. Expert­
Ease. and Level 5 Research's Insight 
Knowledge System (a mere $95. and 
it looks quite interesting). 
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Environments for applications soft­
ware sprang up all over the place. in­
cluding IBM's own lbpView and 
Digital Research's GEM. Thinking aids 
such as Thinklank and MaxThink 
showed that they are of real value to 
personal computer users. There were 
friendly databases such as lnfoscope. 
Please. 4-1-L and Fast Facts. The long­
awaited dBASE III came out. as did a 
major competitor. R:base 4000. and 
query systems such as CIDUT and ln­
Search. There were integrated soft­
ware packages such as Symphony. 
Framework. and DayFlo. 

lbm Jennings's Fido bulletin board 
and FidoNet communications system 
did a lot of good for a lot of people. 

ASSORTED HARDWARE: Perhaps the 
story with the greatest impact was the 
decline in the price of 1200-bps 
modems. which gave telecommunica­
tions a boost. CMOS spread far and 
wide. making many machines small 
and cool. LCDs moved up to 2 5 lines 
by 80 columns. RAMs jumped to 
256K bits. microprocessors stepped 
up to 32 bits. and mice became com­
monplace. A host of special graphics 
chips reached the market. 

Developments in mass storage in-

eluded inexpensive optical 
storage devices. such as the 
first personal computer 
products based on compact 
audio disks. high-capacity 
mini hard disks. abundant 
microfloppies. I 0-megabyte 
floppies. and bubble­
memory cards and periph­
erals. In printer technology, 
we saw advances in dot­
matrix. thermal-transfer. ink­
jet. and laser printers. The 
HP LaserJet and its Canon 
mechanism brought the 
price of laser-printer 
technology down to $3 500. 
Tl's natural-language inter­

face. NaturalLink. gave hints of things 
to come. 

Steve Ciarcia. as usual. was a one­
man industry. He gave us the 
schematics and explained the 
technology for a smart terminal. a 
Z8000 system that resides in an IBM 
PC. a scrolling alphanumeric LED 
display. a phonetic speech syn­
thesizer. a musical telephone bell. an 
AC power monitor. an AC power con­
troller. a sonar range finder. and a 
speech-recognition system. 

The shakeout saddens us all. Some 
talented people are temporarily out 
of work. and some impressive new 
products have failed in the market­
place. But the personal computing in­
dustry makes relentless progress 
despite the varied fortunes of its con­
stituents. It is no longer a rumor that 
Commodore will market the im­
pressive 68000-based machine 
developed by Amiga. By this issue's 
cover date. the rumor that Atari will 
market the Mindset may have been 
confirmed. These two developments 
could bring impressive and powerful 
hardware to millions at low cost. 

Be of good cheer. 
-Phil Lemmons. Editor in Chief 

ILLUSTl<ATED BY MACIEK ALBRECHT 



DynaX 
introduces 
36cps -THE HR-35 
Daisy Wheel Printer 
Always a step ahead of the competition, 
the HR-35, with letter-quality print speed of 36cps, 
offers the best price/performance ratio in its class. 
Add the optional Tractor Feeder and Auto Cut Sheet Feeder 
and you have the best value on the world market today. 

Dynax has always been the frontrunner. 
The HR-35 is the frontrunner. 
And it's backed by the Dynax reputation 

HR­35 with optional Tractor Feeder 

for quality and service response. HR-35 with optional Auto Cut Sheet Feeder 

We're Confident! 

Distributed by Manufactured by 

Dynai,lnc. brother. 
BROTHER INDUSTRIES, LTD. arde 135 on inquiry card. DYNAX, INC. OFFICES NAGOYA, JAPAN 
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Wordstar Wordprocessing andSuperCak3'" IntegratedSpreadsheet now included Free with all Seequa computers. 

SEEOUA 
SHOWS YOU 

HOW TO 
GETAN 
IBMPC 

FOR JUST 
$1595. 

BUY ACHAMELEON 
BYSEEDUA. 

The Chameleon by Seequa does everything an an 8 bit micro›
IBM PC does. For about $1000 less than an IBM. processor that lets you run 

The Chameleon lets you run popular IBM soft› any of the thousands of CP/M-80fi 
ware like Lotusfi 1-2-3 TM and dBase II.fi It has a full 
83 key keyboard just like an IBM. A disk drive like 
the IBM. And a bright 80 x 25 character screen just 
like an IBM. 

But it’s not just the So if you’ve been inter-Ch I YChameleon’s similarities to The ame eon b ested in an IBM personal com-
the IBM that should interest puter,nowyouknowwhereyou 
you. Its advantages should, M, can get one for $1595. Wherever 
too. The Chameleon also has 

EQUI A 

_L_U_ivl_ PUTER they sell Chameleons. 

CORPORATION 
8305 Telegraph Road 
Odenton. MD 2lll3 

programs available. It comes complete with two of 
the best programs around, Perfect Writer TM and 
Perfect Cale.� It’s portable. And you can plug it in 
and start computing the moment you unwrap it. 

Chameleon shown with optional second disk drive. �
To learn more about Seequa or for the location of the Seequa dealer �
nearest you, call (800) 638-6066 or (301) 672-3600. �
IBM is a registered trademark of International Business Machines Corporation. 
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MICROBYTES �

Compact Disc Used for Data Storage 
North American Philips Corporation has sold compact disc-mastering equipment to 3M. 
which will manufacture discs for use as data storage for computers. NAPC’s Philips Sub›
systems and Peripherals Inc. division also announced that it will offer its CM I 00 Compact 
Disc Read-Only-Memory (CD ROM) unit to other manufacturers. The CD ROM is similar to 
existing compact disc players from Philips. but it has enhanced error-checking and 
-correction features. Philips would not detail pricing but said OEMs would pay less than 
$1000 for the complete drives: 3M said the 5 50-rnegabyte compact discs could be manufac›
tured for less than $I 0 each. 

Datacopy Unveils $4000 OCR/Digitizing System.................................................................. �
Datacopy, Mountain View. CA, announced a $4000 version of its Word Image Processing 
System. The Model 700 includes a flatbed scanner and software: previous versions. priced 
from $9000, used a different type of scanner. The system can digitize images as well as 
recognize characters printed in I 0-point Courier or 12-point Prestige Elite type: other fonts 
are planned. 

NANOBYTES 
Kodak announced a line of "fnstagraphic" products to create color slides of computer 
screens: the products will directly compete with Polaroid’s Palette system .. . . Brown Disc 
announced a new lighter-weight. lower-cost plastic rigid disk to replace the aluminum 
medium now used in 5 !14-inch hard-disk drives .... Verbex. Bedford. MA. announced the 
Series 4000 Voice Recognizer, a continuous speech-recognition system priced at $4900. 
Matching Voice Planner software for MS-DOS computers costs $500. Each person uses a 
different CMOS memory voice cartridge. which is plugged into the Voice Recognizer unit .... 
Texas Instruments introduced Explorer. a LISP-based artificial-intelligence workstation 
priced from $52.500 ... . IBM introduced a Chinese-language version of its 5550 Japanese 
personal computer: it will also sell the IBM PC and PC XT in China .... Datapoint an›
nounced products that would link IBM PCs to its ARC local-area network.... Zilog has 
added ROM-less versions of its low-power Z8 microprocessors . ... Videotex Systems Inc., 
Dallas. TX. now offers a complete videotex system. including a 512 K-byte IBM PC. I 0 ter›
minals, two moderns. and software, for $8000 .... Matsushita, one of Japan’s largest 
manufacturers, has licensed Drexler’s L.aserCard. The L.aserCard stores 2 megabytes of in›
formation on a credit-card-size optical strip. Drexler is also developing a 20-rnegabyte ver›
sion.... Zenith Data Systems sold $99.8 million worth of its Tempest-version Z-150 
microcomputer to the Defense Department. The computers are shielded to prevent elec›
tronic eavesdroppers from decoding RF signals emitted by the machines .... Mindset an›
nounced the Mindset Video Production System, a version of its personal computer designed 
to mix computer graphics and standard video signals from VCRs. laserdiscs, cameras. or 
televisions. The system will cost $3799 . .. . Seagate announced new hard-disk drives at 
COMDEX. including a IO-megabyte 3Y2-inch drive. a 20-rnegabyte half-height 5 !14-inch drive. 
and 20-. 30-. and 40-rnegabyte full-height drives with an average access time of 40 
milliseconds . . .. Extended Systems. Boise. ID. announced L.aserRight. which allows three 
computers to share a single Hewlett-Packard L.aserJet printer. The printer and a I 28K-byte 
buffer are included for $4495 .... Tundberg Data now offers a $!000 quarter-inch 
streaming-tape drive for the IBM PC. ... General DataComm. Middlebury, CT. announced a 
$699 1200-bps modern that it says has a lower error rate than other 1200-bps moderns .... 
Entrepo Inc. (formerly Exetron), Sunnyvale, CA. said it had solved reliability problems that 
had plagued the company’s wafer-tape drives for several years and that it is ready to ship 
an $85 retail version of its Quick Cassette storage system for Commodore computers . ... 
Hayes announced a 2400-bps modern. priced at $899. The modern also supports 1200-. 
600-. and 300-bps communications .... IBM is reportedly talking to Toshiba and other 
Japanese companies about purchasing a large quantity of 3V2-inch disk drives. 
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The TI 855 printer. The 
printer for all major PC’s. 
See for yourself today. 
Call 1,soo,527,35oc 

TheTl855is 
the only printer 

with letter quality, 
draft SP.eed,

grapliics,
plug-in font 
modules... 

all forunder 
$1000. (suggested retail price) 

Finally, the printer for all PC needs. �

for the dealer 
nearest you. 

' 1984Tl 

TEXAS " �
INSTRUMENTS 
Creating useful products �

and services for you. �

DPF012BY 
This printout was not generated b the TI 855. 2i64.Q8 
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WHO SAYS ’’YOU CAN’T TAKE IT WITH YOU’’? �

When we at Intertec intro›
duced our new HeadStart� com›
puter we said "it’s the fastest, 
smallest, most powerful business 
computer in its class:’ 

What more could we say? 
How about "it’s also portable:’ 
Every HeadStart computer 

comes with its own easy-carrying 
handle. You can choose between 
a full size keyboard or a special 
compact version that snaps easily 
on the front of thescreen. Either 
way, you get all the great features 
that make HeadStart unique. A 
big twelve inch screen, eight and 
sixteen bit processors, upgrad›
able to one megabyte and it’s 
networkable up to 255 users. 

We named our new business 
computer "HeadStart" because 

that’s exactly what itll give you. 
And because it’s also portable, 
you can take it anywhere. 

Well, almost. 
For more information call us 

at (803) 798-9100 or write: 
Intertec, Dept. "HeadStart;’ 2300 
Broad River Road, Columbia, SC 
29210. 

intertec .. �

HeadStart Standard Features: 
Size: 1S.7S"wide.12.7S"deep, ll.30"high. �
\\\:ight: 2S lbs. �
Processors: Z80A(8 bit) and 8086 (16 bit). �
Memory: 128K to 1MB depending on model. All models �
are expandable to !MB. �
Disk Storage: SOOK to !MB (u nformatted) on a 3W �
Micro-Disk. RAM disk feature emulates second system �
drive. Optional 3 W or SW external drives. �
Display: 12"(diagonal) P31 phosphor. non-glare screen. �
2S lines x 80 or 132 columns. �
Keyboard: Detachable with 104 total keys. A port›�
able version snaps onto the front screen for easy �
transportability. �
Disk Operating Software: "CP/M 80 for 8 bil �
..MS DOS for 16 bit LAN DOS for multi-user8 or 16 �
bit operation. �
"Concurrent CP/M 86 optional. �
Interfaces: One RS 449/RS 232 compatible serial port. �
One Centronics compatible parallel printer port �
External data bus. Coaxial communications interface. �
External disk 110 interface. Optional network print �
spooling interface. �
Networking: Up to 2SS HeadStarts may be connected �
via a coaxial. multi-user network into one of 2 optional �
data storage systems. �
Optional Data Storage Systems: Two models are avail›�
able. A JOMB, SW system is expandable to 20MB. A �
SOMB, 8" system (2SMB fixed, 2SMB removable) is �
expandable to S4SMB in 16S!’1B increments. �
"CP/M 80and Concurrent CP/M 86 are: regislerW trademarks of Dill iial Rewarch. 

’’MS DOS isa re!listered trademark of Microsoft. 
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Don't make a move 
without Compucart:

''The Smart Cart!'' 
Everyone likes a parade ... except 

when it’s time to move the 
com.puter to another office. 
Compucart has twin- wheel 
casters to let you move your 

workstation with ease. It’s 
ergonomically engineered to adjust 

for the user’s comfort. And, 
’ Compucar t is designed to enclose 

and secure both hardware and 
software with one key. Convenience, 

comfort, mobility and security ... in 
just 4 square feet of floor space ... 

that’s a Smart Cart! 
� Holds a complete PC system 

� Adjusts for hardware and user 
� Controls cabling and hardware � Rolls 

easily � Locks securely with one key 
� Quiets the pr inter � Very affordable 

� High quality materials and 
craftsmanship� Cools computer 

hardware� Human-factor engineered 
(ergonomic design) 

� GSA scheduled 

The first ergonomically designed computer workstation. �
Products of Versa Tee Corporation �

60 years of craftsmanship �

CALL TOLL FREE 1-800-237-9024 
P.O. Box 2095, Tampa, FL33601-2095 � IN FLORIDA CALL(813) 251-2431 

LETTERS �

ming-language implementation can in›
crease both the confidence and under›
standing of the students. 

Unfortunately. most programming lan›
guages are implemented as "black boxes" 
- source code goes in. and some sort of 
machine instructions come out. Not only 
are the workings of the compiler a 
mystery. but often its product as wel l. Even 
in theory. students cannot work back from 
the object code to derive the source code 
that they provided. 

FORTH on the other hand. has a sim›
ple and effective compiler that actually 
resides within the language-the compiler 
consists of FORTH commands. and they 
can be extended and modified just like 
any other FORTH commands. ln addition. 
the product of the FORTH compi ler. the 
indirect threaded code. is easily grasped 
by students so that they can look at a rep›
resentation of memory and understand 
what is there. how it works. and even how 
it came to be- how the compiler works. 

As for the data structures that Mr. 
Masterson feels are essential. it is certainly 
important that students be able to manip›
ulate these structures easily. But the 
students will learn the characteristics and 
strengths of the various data structures 
much better if they themselves construct 
the commands to create and manipulate 
the structures. Of course. that requires that 
the language be extensible. Again. the 
idea is to avoid handing students a com›
pleted "black box" and having them sim›
ply learn the rote manipulations Students 
want understanding. wh ich requires 
participation. 

FORTH fits the criteria that Mr. Master›
son specifies. as well as bringing its own 
special strength in terms of the missing 
criterion of transparency. I f ind it strange 
that his article failed to miss this almost 
ideal educational programming language. 

MICHAEL HAM 

Santa Cruz. CA 

In his letter (July. page 16). Wendell Brown 
raised issues that are of concern not only 
to high school teachers. I am attempting 
to design a course about computers for 
law students and am seriously concerned 
about what-if any-programming lan›
guage I should use. I suspect that the 
safest approach may be to introduce the 
students to a little bit of assembly 
language so that they can get an under›
standing of how computers actually work. 
with registers. stacks. program counters. 
etc.. and then introduce them to some ap›
plications programs. The major portion of 

(continued) 
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sages are descriptive and extremely use›
ful. It permits a wide variety of looping 
structures. Procedures are easily made 
recursive. Character strings are easily 
handled. For arithmetic. it has real 
numbers with six-digit accuracy and it also 
has integer arithmetic operations. 
Trigonometric functions. but not loga›
rithms. are built in. Graphics include tur›
tle graphics. coordinate graphics. color. 
and full control of the text screen. 

As in C. the user can create a system of 
software utilities or a "shell" for other 
users. As in Pascal (but not UCSD Pascal). 
procedures can be passed as parameters. 
Combined with descriptive variable 
names. this feature allows for "natural 
language" programming. Data typing is 
convenient. though not as strict as Pascal; 
for example. one cannot take the square 
root of "false" as one can easily do in 
BASIC. but on the other hand. real 
numbers can easily be manipulated as 
character strings. 

This language is widely available for the 
Apple. Commodore 64. Atari. and the IBM 
PC. It was developed rather carefully as 
a teaching language (as were BASIC and 
Pascal) and has been thoroughly tested. 

The language is lngo. 
Logo has a well-deserved reputation as 

a language that is easy for young children 
to work with. For this reason it has large›
ly been overlooked at the high school 
level. Most people are surprised to learn 
that it’s more than a graphics package. In 
fact. it is so far superior to BASIC that. in 
my opinion. there is no longer any ra›
tionale for teaching BASIC. For example. 
the whole problem of ••structured pro›
gramming" ceases to be an issue when 
you teach Lngo; you write separate pro›
cedures. not programs. A long-time BASIC 
programmer has a hard time understand›
ing the concept that a computer can have 
separate procedures in memory at the 
same time. accustomed as he or she is to 
the restricted nature of BASIC. 

I taught BASIC for two years: in our 
school programming is a required part of 
the ninth-grade math class. We switched 
to lngo this year and it was like removing 
a blindfold and ankle chains. Everything 
is easier. I took my old list of programming 
projects from BASIC and added more to 
it. Is programming power an issue? The 
Commodore Logo that I use has an as›
sembler and a sprite editor. both written 
in Logo. Logo is a dialect of LISP. which 
is the language used on the cutting edge 
of artificial-intelligence work. Is speed an 
issue? Logo is slow. as befits an interpreted 
language. and there is no compiler avail-

best way to learn that. In fact. I fear that 
there are a great many programmers who 
are not computer-literate. Neither BASIC 
nor Pascal is much help in understanding 
the E11tscheidu11gsproblem or the Turing test. 
but certainly those are examples of issues 
that the computer-literate. as well as the 
computer-literiati. should be able to 
address. 

PETER D. )UNGER 

Professor of l..Ew 
Cleveland. OH 

The letter from Wendell Brown was a com›
plaint about using BASIC to teach pro›

gramming in high school. and it ended 
with a plea for a well-structured. power›
ful. interpreted language for the Apple II. 
I am happy to direct Mr. Brown•s attention 
to such a language. 

The language is modular and incremen›
tally compiled but it is interpreted so there 
is an "immediate mode" as in BASIC. It 
allows procedures and functions with local 
and global variables. Uninitialized vari›
ables are not permitted. but variables do 
not have to be predeclared. Names for 
variables and procedures can be made 
practically any length. resulting in self›
documenting programs. The error mes-

Tuble I: A comparison of pointer versus subroutine threading. 

Pointer-threaded Subroutine-threaded 

(2 bytes in list) CALL nnnn (3 bytes) 
POP reg MOV reg,[DI] 
LODSW INC DI 
XCHG Dl,AX INC DI 
JMP WORD-PTR [DI) RET 

39 clock cycles 38 clock cycles 

Listing I: Some pointer-threaded coding examples for the 68000. 

Register usage: 
A? Interpreter Pointer 
A6 Return Stack Pointer 
AS Data Stack Pointer 

A primitive looks like this: 
- "Name" Character count plus ASCII name 
- Link Address • Long word 

< - Jump-up address 

(Machine code body) 

- RTS � Return from subroutine 

A secondary: 
- "Name" Character count plus ASCII name 
- Link Address Long word 

<-Jump-up address 
- MOVE.L A7,-(A6) Push interpreter pointer on return stack (2 bytes) 
- LEA 8(PC),A7 Point IP to second address in threaded list (4 bytes) 
-JMP Jump to first address in threaded list (2 bytes op code) 
-ADR1 
- ADR2 (Every address 4 bytes) 
-ADR3 

- ADR SEMI 

The primitive SEMI controls return to the calling secondary and consists of the code: 

SEMI: � MOVEA.L (A6)+,A7 ;Pop interpreter pointer 
RTS ;Continue execution at next higher level 
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able yet. On the other hand. its purpose 
is as a learning tool. and in this spirit we 
do not teach driver education on a Ferrari. 

JOEL TELLER 

Berkeley, CA 

ON "FASTER FORTH" 

"Faster FORTH" by Ronald L. Greene 
(June. page 12 7) is a misguided attempt 
at optimizing pieces of FORTH without 
regard to their interrelationships. The poor 
choice of examples further clouds the 
comparison. 

The time differentials given for pointer›
threaded versus subroutine-threaded im›
plementations are misleading for several 
reasons. One of the least efficient 
methods available for pointer threading 
is compared to a simple call-threading 
scheme. The unavoidable loss in data›
stack efficiency is not explained in the ar›
ticle. Also. colon nesting is shown in the 
least favorable circumstances imaginable. 
It is seldom used to define a word con›
sisting of two short primitives. It is more 
typically used to define words of sufficient 
complexity that its overhead is negligible. 

The idea of keeping more than the top 
element of the stack in the registers is 
useless. FORTH uses the stack for param›
eter passing between routines. Its depth 
cannot be limited to so few elements with›
out seriously cramping the generality of 
user-written words and eliminating recur›
sive use. Any word that changes the 
number of elements on the stack would 
require not only a PUSH or a POP. but 
a string of register moves as well. 
(HS/FORTH does keep the top element of 
the stack in a register. This improves effi• 
ciency without long-term register shufflin{? 
losses.) 

Assuming that you do need a decent 
stack facility, table I shows a more reason›
able comparison of pointer versus subrou›
tine threading. The preponderant ineffi›
ciency is in passing through the inner in›
terpreter rather than through in-line code. 
so I have limited the comparison to just 
the RETURN-NEXT-RUN code. Since pa›
rameters from the data stack will usually 
be required. I included a single POP 
operation. A second stack operation adds 
8 to 10 clock cycles to the pointer›
threaded example and 20 clock cycles to 
the subroutine-threaded one. Where are 
the savings for adding half again as many 
bytes to our definition lists? 

JIM CALLAHAN 

No address available 
(continued) 

BAY TECH'S 
MULTIPORT-FOLIO 
YOUR BEST SOURCE 
FOR HIGH QUALITY, 
HIGH PERFORMANCE, 
DATA COMMUNICATIONS 
PRODUCTS 

Star network capable of any 
port-to-port connection with up 
to 18 ports communicating 
simultaneously. 

Allows up to 8 computers to use 
the same data communication 
line simultaneously. 

t:xpands your single K)232C serial 
port to 4 or 8 ports. Even more 
ports by cascading. 

CALL US TOLL-FREE 

1-800-523-2702 

Telex: 910-333-1618 (BAYTECH) 
Easylink: 6277-1271 

Circle 41 on inquiry card. 

Adds terminals to your computer. 
For example: 12 terminals can 
contend for 6 ports on a first 
come, first serve basis. 

Enables up to 8 computers to 
automatically share a single 
printer. 

Multiport models with 5 to 18 
ports, $279 to $1 ,750. 

P. U. ISUX Jlj/ 

BAY ST. LOUIS, MS 39520 
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Introducing the HerculesMGraphics Card �
for the technical user. �

OK. We confess. The 
Hercules Graphics Card in 
the picture above isn’t a 
special version for the tech›
nical user. 

In fact, it’s exactly 
the same as the standard 
Hercules Graphics Card 
running programs like 1-2-3� 
and Symphony� in more 
than 100,000 IBMfi PCs. 

We just wanted to make 
the point that the Hercules 
Graphics Card is not only 
big with business users-it’s 
also the most popular high 
resolution graphics card for 
the technical user. 

Why? We run more 
software than anyone else. 

The Hercules Graphics 
Card is supported by more 
technical software than any 
other hi-res graphics card. 

There are word proc›
essors that 
can produce 
publication 

quality documents with 
mathematical formulas. 

There are programs ›
that enable your PC to 
emulate a graphics terminal 

and run mainframe graphics 
software. 

There are toolkits of 
graphics utilities that can be 
linked to popular program›
ming languages. 

There are CAD pro›
grams that can provide 
features normally associated 
with $50,000 systems. 

And we supply free 
iiril software with 

each card to do 
hi-res graphics 
with the PC’s 

BASIC. No one else does. 
Hardware that set the 

high performance standard. 
When we introduced the 

Hercules Graphics Card in 
August, 1982, it set the 
standard for high resolution 
graphics on the PC. 

But we didn’t stop there. 
In the past two years, we’ve 
continually refined the 
original design. 

Tuday’s Graphics Card 
gives you two graphics 
pages, each with a resolu›
tion of 720h x 348v, and a 
parallel printer port ›
standard. 

A 2K static RAM buffer 
elegantly eliminates scrolling 
flicker. And our exclusive 
safety switch helps prevent 
damage to your monitor. 

Convinced? Good. Now, 
how about a little color? 

Should you want IBM 
compatible 

. a 
color graphics 
for your sys›
tem, then the 

new Hercules Color Card is 
the smart way to go. 

It gives you a parallel 
printer port and a size small 
enough to fit in one of the 
XT’s or Portable's short slots. 

And both Hercules 
cards are compatible with 
the new AT� and backed by 
our two year warranty. 

Call 800 255-5550 Ext. 
408 for the name of the 
Hercules dealer nearest you 
and we’ll rush you a free info 
kit. See why the company 
that made the first graphics 
card for the IBM PC still 
makes the best. 

Hercules. �
We’re strong on graphics. �

Address: Hercules, 2550 Ninth St., Berkeley, CA 94710 Ph: 415540-60001elex: 754063 
Symphony/Lotus Development; IBM, AT/International Business Machines 

Trademarks/Owners: Hercules/Hercules Computer 1echnology, 1-2-3, 
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Graduate school �
for professional�

software �
engineers is here. �

The Wang Institute of Graduate Studies 
I 

Name: ___________________ I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Business Address: ________________ 

Years ofSoftware Development Experience: _ ___ �
I am currently a D software professional �
B- 12/84 OstudentDother �

For tomorrow’s leading software engineers, 
the w.rng Institute offers an unprecedented educational 
opportunity: 

Students enrolled in our Master ofSoftwareEngineering(M.S.E.) 
program prepare for positions of increasing challenge and responsibility, 
while studying the latest technical and managerial aspects ofsoftware 
development. 

Working in teams with other professionals, M.S.E. studentslearn how 
toplan, organize and supervise real-world software projects. Withaccess to 
alarge and growing collection of software tools, our students develop a 
thorough understanding of the entire software life-cycle. At the same time, 
our lowstudent/faculty ratio of seven to one allows them to work closely 
with teachers who have significant industrial and academicexperience. 

The Wang Institute’s M.S.E. program is open to all qualified software 
professionals. Currently more than 20 companies have sponsored M.S.E. stu›
dents,who may choose either part-or full-time schedules ofstudy.Graduate 
assistantshipsforunsponsored,full-time students are also available. 

Ifyou’re ready to become one of tomorrow’s leading software engi›
neers, the Wang Institute of Graduate Studies is the place to be. 

Forfurther information, write or callJanisAckerman,Wang Institute 
ofGraduate Studies, School oflnformation Technology, Tyng Road, Tyngs›
boro,MA 01879 ( 617) 649-9731. 

The Wang Institute of Graduate Studies is an independent,non-profit educational institution founded in 1979. 
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The article ''Faster FORTH" is one-quarter 
right. It basically gives two methods for 
speeding up a FORTH language. 

If you thread CALL statements instead 
of just addresses you will avoid numerous 
jumps to the inner interpreter. Short rou­
tines may also be coded in line. This saves 
time at the cost of memory. This method 
works fine until 64K bytes are reached. at 
which point any FORTH implementation 
slows down. Since threading CALL state­
ments uses memory faster. it reaches that 
limit sooner. Besides. when speed is para­
mount. you always recode critical sections 
in assembly language anyway. The 
threaded-subroutine method is probably 
faster. but this article overstates the 
difference. 

The article also recommends using four · 
registers as a short data stack. This has two 
problems. It practically precludes struc­
tured programming or recursion. The pro­
grammer must keep track of the depth of 
the data stack at each level. losing trans­
parency. Additionally. this short stack is 
slower. not faster. The BOBB is normally 
limited not by internal processing but by 
memory access time. The instruction cycle 
count is practically irrelevant. Since it takes 
B bytes of memory access to POP or 
PUSH a short stack. it is slower than an 
in-memory stack. which only needs 6 
bytes of memory access. My experimen­
tal timing indicates the short stack is 20 
percent slower. 

FRED SINAL 

Hampton. VA 

In the search for a "Faster FORTH:· Ronald 
Greene has several valuable suggestions. 
However. the section of the article con­
cerning data stack should be completely 
ignored. Mr. Greene discusses a "stack" 
in four data registers. This setup is. first 
of all. not a stack. With a stack. one is able 
to tell whether underflow or overflow has 
occurred. This important capability is used 
by FORTH programmers during debug­
ging and then edited out for fastest execu­
tion of valid words. I don't see how one 
could tell if an overflow or underflow had 
occurred with this register stack without 
adding back the code that it is meant to 
save. 

The stack allows you to write fully re­
entrant code. When writing fully recursive 
definitions in FORTH. the stack and named 
variables have radically different func­
tions-with the stack holding all working 
variables and the named variable reserved 
to global functions. Mr. Greene's imple­
mentation would virtually eliminate clean­

(wntinued) 
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Mr. Sinai makes a good point regarding execu­
tion speed. TFte fact tFtat sometimes tFte time re­
quired to fetcFt an instruction is larger tFtan tFte ex­
ecution time is too often overlooked by amateurs 
sucFt as myself. Nevertheless. I believe Ftis conclu­
sion is incorrect because it does not take into ac­
count tFte way a register stack is used. Consider 
tFte arithmetic operations. for example. WitFt an in­
memory stack tFte two or tFtree operands are typical­
ly popped to registers wFtere tFte arithmetic is done. 

and tFte result is tFten pushed back to tFte stack. 
for a total of tFtree to four PUSH/POP operations. 
WitFt tFte snort stack tFtat I proposed tFte operands 
are already in tFte arithmetic operation (witFt 
perhaps an XCHG necessary if tFte AX register 
is called for). In tFtis case one or two PUSH/POP 
operations is more typical. 

TFte letter by Mr Callanan contains a number 
of relatively minor points regarding my comparison 
between subroutine threading and tFte pointer 
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threading suggested by Loeliger. Since tFte major 
point of Ftis and Mr. Burger's letters is tFtat tFtere 
is a mucFt more efficient way of threading pointer 
code tFtan tFtat i//ustrated by Loeliger. my replies 
to tFtese particular comments would be moot. Let 
me just say tFtat I believe my overall evaluation of 
subroutine-threaded code in comparison to threaded 
code. wFticFt uses an inner interpreter. is fair. It was 
based primarily upon actual benchmark compari­
sons between my subroutine-threaded version of 
FOl?J'H witFt a snort stack and tFte IBM PC ver­
sion of FOl?J'H Level II distributed by FOl?J'H 
Technology. To tFte best of my knowledge. it is among 
tFte fastest FOl?J'Hs available for tFte IBM PC. 
TFte comparisons I made were an attempt to ex­
plain qualitatively wFty subroutine threading was 
faster in terms of a readily available implementa­
tion of pointer-threaded code (Loeliger's book). 

I found Mr. Burger's letter and tFte last part of 
Mr. Callahan's letter most interesting because tFtey 
sketch a technique of pointer threading tFtat does 
not require an inner interpreter. TFte technique is 
not widely known. judging fram tFte speed of tFte 
FOl?J'H compiler/interpreters on tFte market. It Ftas 
almost all of tFte advantages of subroutine-threaded 
code but few of tFte disadvantages. It is also pos­
sible to partia//y implement macro coding (as I 
discussed in my article) to define primitives at tFte 
user level. 

TFte technique suggested by Messrs. Burger and 
Callanan (tight threading) does not use an inner 
interpreter in tFte usual sense of tFte word. Burger's 
version of tight threading is tFte more efficient of 
tFte two. and is also most closely related to sub­
routine threading. so I' II concentrate on it. Ignor­
ing secondaries for tFte moment. in tFte usual im­
plementation of FORTH. wFten a primitive finishes 
executing. a jump is made to a snort routine called 
tFte inner interpreter. TFtis routine performs some 
housekeeping and tFten causes a jump to tFte next 
primitive. Subroutine threading uses a CALURET 
pair to complete tFtese two jumps. and uses tFte hard­
ware of tFte processor stack to Ftandle tFte housekeep­
ing. WitFt tight threading. on tFte otFter Ftand. tFtere 
is a single jump from tFte end of one primitive to 
tFte beginning of tFte next. tFtus saving one time­
consuming jump. TFte necessary housekeeping is 
done at tFte end of tFte primitive. just before tFte 
jump to tFte next primitive. Like subroutine thread­
ing. Burger uses tFte stack hardware for Ftousekeep­
ing so tFte only overhead necessary (to complete tFte 
jump) is a RET statement. 

As I mentioned earlier. tFte tigFtt-tFtreading tech­
nique can be adapted to partially utilize macro 
coding. One way of doing tFtis would be to define 
a second compiler (perhaps ": :") tFtat would copy 
executable code. rather tFtan a list of addresses. into 
tFte word being defined. A word so defined would 
be a user-created primitive and would not Ftave tFte 
additional overhead of a secondary. nor tfte overhead 
of tfte RET statements of eacft of its constituents. 

RONALD L. GREENE 

New Orleans. LA • 
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UPDATES 

UNIX Benchmarks Brought Up to Date ....................................................... .......................................... ........................... �
David F. Hinnant. whose article "Bench›
marking UNIX Systems" appeared in the 
August BYTE (page 13 2). laments that "for 
some reason the most impressive bench›
marking results always seem to arrive after 
the publication deadline. Such is the case 
with the SC!-1000. The product configura›
tion far outperforms the preproduction 
version in most respects." 

The most notable performance increase 
was found with the multiuser-simulation 
benchmark. The results for the multitask›
ing UNIX benchmark with a variable 
number of background processes were 
presented in table 3 (page 407). The new 
data for the SCl-1000 running UNIX 
System Ill is shown here in table A. 

The new results place the SCI-I 000 in the 
number six position. ahead of the Altos 
986 and the TRS-80 Model I6B. both of 
which ran versions of XENIX. Mr. Hinnant 
anticipated this result due to the fact that 
the SCl-1000 is based on the 80186 micro›
processor. Other benchmarks displayed a 
similar increase in performance Substitute 
the data in table B here for that listed for 
the SCl-1000 in table I (page 13 5) 

Curiously. the new times for the disk 
write and read (listings 5a and 5b. page 
404) are somewhat slower than those 

Benchmarks Run Well on Lisa 2/10 

Table A: The multitasking UNIX benchmark with a variable number of background 
processes produced these results on the production version of the SCI-I000. The data is 
the elapsed (i e.. real) times for the benchmark to complete its CIJc/e. 

AVERAGE ELAPSED TIME IN SECONDS 

UNIX Version Number of Concurrent Processes 
System Ill 2 3 4 s 6 

S.S 89 12.3 169 219 28.1 

Tab le B: Tlie other UNIX benchmarks given in the August BYTE produced these results 
on the production version of the SCl-1000 running UNIX Sijstem Ill. • 

TIME IN SECONDS 

1. Pipe 2. System Call 3. Fu nction Call 4. Sieve 
real user system real user system real real user system 
7.7 00 3.3 24.3 09 23.1 1.2 4.1 36 0.1 

Sa. Disk Write Sb. Disk Read 6a. Shell 7.Loop 
real real real user system real user system 
S.O 13.9 49 0.0 2.8 14.1 13.6 0.1 

achieved with the preproduction version. 
However. the slower speed doesn’t seem 
to affect the overall performance of the 
system: e.g. , the shell test (listing 6a. page 
406) executes in substantially less time. 

"With a price of around SI0.000." con›
cludes Mr. Hinnant. " the price/perfor›

mance ratio for the SCl-IOOO is com›
petitive with the Altos 586 or Altos 986.’’ 
He adds that because the same company 
produced the UNIX port for the PC/IX and 
the kernel for the SCI- I 000. it should be 
easy to create application programs for an 
IBM PC running PC/IX on the SCl-IOOO. 

................. .. ... .... ..�..�. .�......�..�...........�... �.��..... ... ........... ��...��.�....�... ..... ...�. ...�......... �
Wilf Sullivan from Carleton University in 
Ottawa ran David Hinnant’s UNIX bench›
marks on a pair of Apple Lisa 2/!0s. In 
some cases. the results were considerably 
better than those obtained by Mr. Hinnant. 
who ran his benchmarks on a I-megabyte 
Lisa. (See "Benchmarking UNIX Systems:• 
August. page I 32.J 

The benchmarks were run on I- and 0. 5›
megabyte Lisa 2/I Os using Microsoft’s 
XENIX. The results for the Pipe. System 
Call. Function Call. and Sieve benchmarks 
are comparable to those obtained by Mr. 
Hinnant. However. the Disk Read. Disk 
Write. and Shell benchmarks are faster. 
(The data for the Shell test on the 

I-megabyte Lisa 2110 is unavailable.) 
With respect to multitasking perfor ›

mance. the I-megabyte Lisa. according to 
Mr. Sullivan’s survey, should rank among 
the top seven machines when rated on the 
fastest execution of a real-t ime task. Those 
results are shown in tables C and D. 

(continued) 

Table C: The UNIX benchmark result s on a 0.5-megabljte Apple Lisa 2/10 run ning XENI X. 

AVERAGE ELAPSED TIME IN SECONDS 
Sa. Disk Write Sb. Disk Read 6a. Shell (tree-run sample) 6b. Multitasking UNIX Benchmark 

Number of 
real user system Concurrent Processes real 

13.S 24.S 12.3 O.S 4.3 3 SlS 
6 2:02.2 
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Turn your dumb terminal into a 9600 bps, full-duplex asynchronous 
genius, using the dial-up telephone network and two new products 
from UDS. 

Start with a UDS 9600 A/B, the modem that makes dial-up 9600 bps 
communication a reality. Then add an EC100 - a remarkable new 
UDS product that converts the synchronous, half-duplex line 
signal to asynchronous full-duplex for presentation to your 
terminal. As a bonus, the EC100 also performs error 
correction for any synchronous modem, limiting 
message errors to one every several years. 

Save on equipment investment and line charges 
by putting your terminals on a faster track. For 
details, phone 800/633-2252, ext. 356. Universal Data 
Systems, 5000 Bradford Drive, Huntsville, AL 35805. WUniversal Data Systems 
Telephone 205/837-8100; TWX 810-726-2100. @ MOTOROL.A INC. 

lnfonnation Systems Group 
Circle 3 7 5 on inquiry card. 

UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area. 
DISTRICT OFFICES: Atlanta, GA, 404/998-2715 •Aurora,CO,303/368-9000 •Bellevue, WA, 206/455-4429 • Blue Bell, PA, 215/643-2336 •Boston, MA, 617/875-8868 
Columbus, OH, 614/895-3025 • East Brunswick, NJ, 201/238-1515 • Glenview, IL, 312/998-8180 • Houston, TX, 713/988·5506 • Huntsville, AL, 205/837-8100 
Mesa, AZ, 602/820-6611 •Minnetonka, MN, 612/938-9230 •Mountain View, CA, 415/969-3323 •Richardson, TX, 214/680-0002 •Silver Spring, MD, 301/942-8558 
Tampa, FL, 813/684-0615 •Thousand Oaks, CA, 805/496-3777 •Tustin, CA, 714/669-8001 •Willowdale, Ont, Can, 416/495-0008 •Ypsi lanti, Ml , 313/483-2682 

Created by Dayner/Hall, Inc., Winter Park, FL 



up 20%!" 
"The boss wants to 

· seem humanly possi­
ble, you're right. 

make it blue." That's why you
need QWIKNET:®a 

If you're managing 
any kind of project 

remarkable new bit 
of software magic for 

today, you've got your 1M-.1&1i1;1..__miiiiiiimllllll your IBM* PC. 
hands full. Whether it's QWIKNET, 
bringing a new product to market. and its optical mouse, you can 
Picking the best telephone system. push-button your way to figuring 
Constructing an office building. the time, money, and resources 

*IBM is a registered trademark of International Business Machines 







W•H•A•T’S N•E•W �

NEC Unveils Notebook Computer 
.................. .. ... .... ..... ..............�............................................. �

T he NEC PC-8401A is a 
seven-pound notebook 

computer with a 16-line by 
80-character liquid-crystal 
display. Also included are a 
300-bps modem. parallel 
and serial ports. a Z80 pro­
cessor. and 64 K bytes of 
RAM. of which 3 2 K bytes is 
always available for any ap­
plication software. 

A built-in expansion slot 
can be used to attach an 
optional 1200-bps modem. a 
CRT adapter to connect a 
standard monitor. or a 321<­
byte RAM cartridge. A data 
recorder and one or two 
3Vi-inch floppy-disk drives 
can also be added. 

The system has 80K bytes 
of ROM. featuring MicroPro's 
VvbrdStar-To-Go and Calc-To­
Go. NEC's Personal Filer. 
telecommunications soft­
ware. and the CP/M 2. 2 
operating system. BASIC is Suite 10. 700 Nicholas Blvd .. 
not included with the Elk Grove Village. IL 60007. 
system. [312) 228-5900. 

According to NEC. the Circle 551 on inquiry card. 

PC-8401A will be available 
this month for $995. For fur­
ther information. contact 
NEC Home Electronics Inc.. 

Desktop Scanner Can Digitize Images and Read Documents 

E lectronic Information 
Technology's Personal 

Scanner [EIT-PS) is an auto­
matic graphic digitizer and 
text-input device. It can 
either perform optical char­
acter recognition or digitize 
images. 

EIT-PS consists of the 
desktop scanner. a cable. 
and a half-size card for the 
IBM PC. It costs $2487 . Ver­
sions for Apple computers 
are planned for early l 98 5. 
Contact Electronic Informa­
tion Technology Inc .. 3 7 3 
Route 46 W. Fairfield. NJ 
07006. [201) 227-1447 . . 
Circle 5 5 2 on inquiry card. 

Graphics Environment 
Manager 

D igital Research's Graph­
ics Environment Man­

ager [GEM) is a single­
tasking graphics user inter­
face for MS-DOS computers. 
The operating environment 
has features similar to those 
found on Apple's Macintosh. 
such as pull-down menus. 
icons. and variable-size win­
dows. and includes color 
graphics. 

GEM operates as an ex­
tension to the MS-DOS 
operating system. Makers of 
MS-DOS computers must 
adapt the graphics portion 
of their operating system for 
each machine. The manufac­
turers pay a one-time fee for 
unlimited rights to distribute 
GEM with their MS-DOS 
computers. 

Digital Research also an­
nounced three presentation 
graphics packages that will 
operate under GEM. GEM 
Wordchart can be used for 
text presentations using a 
number of type styles and 
formats. Pictures can be 
drawn with GEM Draw soft­
ware. which adds the GEM 
user interface to the DR 
Draw program. GEM Presen­
tation Master bundles GEM 
Draw. GEM Wordchart. and 
DR Graph with the Polaroid 
Palette image recorder. 

According to the company. 
these programs should be 
available for MS-DOS in 
early 1985: a version that 
will run under DR's Concur­
rent PC-DOS is also 
planned. For further details. 
contact Digital Research Inc.. 
60 Garden Court. POB DR!. 
Monterey. CA 93942. [408) 
649-3896. 
Circle 553 on inquiry card. 

(continued) 
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WHAT’S NEW �

Relational Database Requires No Programming........................................................................................................................... �
Cornerstone is a rela›

tional database for the 
IBM PC that allows you to 
add fields. incorporate data 
from other Cornerstone files. 
and check the validity of 
entered data from an easy›
to-use menu-based interface. 
Billed by lnfocom as "the 
sophisticated database 
system for the non-pro›
grammer:· Cornerstone lets 
you enter data into separate 
database files in a loose 
structure that can easily be 
changed later. 

The database size is 
limited by the capacity of 
the disk. Storage of 
8.000.000 characters per file 
with 120 files per database 
is possible. Cornerstone 
commands are typed in by 
the user or can be selected 
from a menu; the menu can 
be deleted for experienced 
users. Fields can contain 
from I to 2 5 5 values. All 

OX· 16 Features 
Valdocs 2 

E pson’s OX-16 includes 
dual 8088 and Z80 

microprocessors. 2 56K bytes 
of RAM expandable to 
512 K. 640- by 400-pixel 
graphics. and the MS-DOS. 
CP/M. and Valdocs operating 
systems. 1\vo 514-inch disk 
drives store 360K bytes of 
data in MS-DOS format or 
720K bytes in CP/M. 

Bundled with the OX-16 
(and the OX•IO) is an 
enhanced version of Rising 
Star Industries’ Valdocs 
operating system. Valdocs 2 
is faster than the original 
and has an expert mode so 
that experienced users won’t 
be frustrated by the normal 
menu-driven format. 

The Epson OX-16 will cost 
less than $3000. For details. 
contact Epson America. 
Computer Products Division. 
2780 Lomita Blvd .. Torrance. 
CA 90505. (213) 539-9140. 
Circle 555 on inquiry card. 
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IBM Announces Productivity Software 

text fields are of variable 
length. aqd files can be 
stored on any field. Data is 
automatically checked dur›
ing input. 

Cornerstone includes a 

context-sensitive help func›
tion that provides informa›
tion given by the user when 
defining the file. This infor›
mation explains the function 
of a key or command in the 

I BM has introduced the 
Business Management 

Series and the Personal 
Decision Series. two lines of 
integrated software for the 
IBM PC. Also available from 
IBM are attachments for 
these packages to enable 
file transfers to iBM Sys›
tem/36. 3 70; 4300. 303X. 

and 308X computers using 
the MVS and VM operating 
systems. 

The Personal Decision 
Series comprises five appli›
cation programs. with Data 
Edition. a database manager 
priced at $2 50. as the re›
quired central module. The 
related packages are 

context of the file being 
used. 

An interactive report writer 
lets you quickly define the 
layout of a report on the 
video display. Using that 
layout. you can print select›
ed records from a file or 
save the layout for later use. 

Cornerstone can read 
pfs:File and dBASE II files 
and can exchange data with 
1.Dtus 1-2-3. WordStar. and 
other word processors and 
spreadsheets. 

Cornerstone runs on the 
IBM PC family and compati›
ble computers; PC-DOS 2.0 
or later. at least 2 56K bytes 
of memory ( 512 K bytes is 
recommended). and two 
disk drives are required. 
lnfocom plans to release 
Cornerstone in February for 
$495. Contact lnfocom. 55 
Wheeler St.. Cambridge. MA 
02138. (617) 492-1031. 
Circle 554 on inquiry card. 

Reports+ Edition. a $150 
report generator; Graphs 
Edition. a $200 graphics 
program; Words Edition. a 
$150 word processor; Plans 
Edition. a $150 spreadsheet 
program with graphics; and 
the $300 Plans+ Edition. an 
advanced version of Plans. 
Training modules are avail›
able for $60 and $70. 

The Business Management 
Series consists of General 
Ledger. Accounts Payable. 
Accounts Receivable. Payroll. 
Order Entry and Invoicing. 
and rnventory Accounting 
Editions for $695 each. 
1raining programs for each 
module are $95 each. 

IBM expected most of the 
products to be released by 
this month; Plans+ will be 
available in March. For more 
information. contact IBM. 
POB 13 28. Boca Raton. FL 
33432. (800) 447-4700. 
Circle 5 56 on inquiry card. 
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OUAL GPIB-488 INTERFACE 
BOARO 

A Stand-Alone, Independently Controlled 
Dual Channel IEEE-4BB 1/0 Processor. In›
terface Activity Modes for Controller-in›
Charge, Controller Assigned or Terminal 
B u s Slave, and all Interface Functions are 
handled transparent to Host Systenn CPU 
through an on-board CPU and OMA con›
trolle;r . User Friendly operation. 

A&T, P/N 52748-800-102 

RGB COLOR GRAPHICS BOARO 

Prograrnmable resolution up to 512 x: 512 
pixels with 4 local video planes and on-board 
graphics processor. Color mapper allows 16 
colors frorn a palette of 4096. Light pen 
input. Plus more ... 

12-BIT A-0-A CONVERTER 
BOARO �

B Channel A-D: 12 rnicrosec. Conversion, �
5DKHz Sannple Rate, Progrannnnable �
Gains, Offset and Diff./Single Modes. �
8 Channel 0-A: 2 nnicrosec. Settling, �
B ipolar V or Unipolar I Output. Progrann›�
nnable Reference levels, Dual-Ported Chan›�
nel Refresh RAM. 16/8-Bit Cata �
Transfers via 1/0 or Mennory Mapped �

A&T, P/N 52748-900-101 �

BAR COOE PROCESSOR BOARO 
The BarTender is a stand-alone 1/0 Pro›
cessor that reads and prints most common 
Bar Codes. Includes bi-directional reading, 
wand interface, clock/calendar with battery. 
Extensive documentation and software. 

A&T,52748-500-101 Without Wsnd 
A&T,52748-500-201 W ith Wsnd 

PERIPHERAL SUPPORT 
BOARO 

Two Serial SYNC/ASYNC Ports with 
RS-232, TTL or Current Loop Outputs, 
three 8-Bit Parallel Ports, three Tirners. 
Real Tinne Clock/Calendar and Response 
Progrannnnable Interrupt Controller. Snnall 
Proto Area with +5 and – 12v. 

A&T, P/N 52748-150-101 

Industrial Qual ity with Plated-Thru holes for 
Wire-Wrap or Solder projects. Connplete 
with +5, – 12v Regulators, Bus Bar, Filter 
Capacitors. and Manual. 

PIN 52748-450 Circle 



WHAT’S NEW �

Graphics Products for Image Capture and Enhancement 

A T&T Consumer Products used with any AT&T or IBM›
announced three graph› compatible computer to dis›

ics products for the AT&T play color images encoded 
6300 or IBM PC: a high-res› in the North American Pre›
olution color graphics card. sentation Level Protocol Syn›
an image capture card. and tax (NAPLPS). The card can 
a NAPLPS videotex decoder also be used to emulate 
card. AT&Ts Sceptre terminal. �

The Video Display Adapter � These products can be 
has two color graphics purchased only by other 
modes: a 2 56- by 2 56-pixel manufacturers. The Video 
mode displaying 2 56 colors Display Adapter will be 
from a palette of 32.768 available by mid-1985 for 
colors and a "high spatial› about $500. The Image 
resolution mode" showing Capture Board. scheduled 
512 by 256 pixels in 8 for a December release. 
colors with two intensity will cost about $1000 The 
levels per color. The card NAPLPS card. available 
can be used to display now. is about $600. For fur›
80-column text on an analog ther information. contact 
RGB monitor: a composite capture. digitize. and display pixels in 32.768 colors. stor› AT&T Consumer Products. 5 
output is also provided. images from a composite ing the image in I 28K bytes Wood Hollow Road. Parsip›

The Image Capture Board video signal source. The of RAM. pany. NJ 07054. (201) 
is a high-resolution frame card captures images with a The Personal Computer 58\-3000. 
grabber and buffer that can resolution of 256 by 256 NAPLPS Decoder can be Circle 560 on inquiry card. 

Security System Includes Speech Synthesizer and Software 
� � � � � � I � ’ � � I I � I+ I I t I I I I II I I I I I 

T he Peace of Mind 
Master Controller is a 

complete home security 
system for use with the IBM 
Personal Computer. The con›
troller is a standard IBM PC 
expansion card with 16 in›
puts for sensors or wireless 
receivers. 8 relay outputs for 
alarms or speakers. and con›
trol ports for up to 16 lights 
or electrical applicances. 
Also included is a speech›
generation system with 300 
words on disk. 

The system can be con›
nected to a number of op›
tional devices. Planned for 
January release is the Com›
municator board with an 
auto-dial/auto-answer 300/ 
1200-bps modem that can 
make unattended voice or 
data phone calls. Other 
devices include a universal 
power supply. infrared 
wireless transceivers. smoke 
and glass break detectors. 
and medical alerts. 

The expansion card costs 
$69 5 and comes with securi›
ty software as well as bun-

I I I I I I 11 I II I II •I II ’ ti � � I I I• • 111 4 I I • II � � I I I •I I I II• I I I • I I � I I 4 •I I ii I I II I II I .. I I t 

died word processing. while a system using a wire›
spreadsheet. and database less transmitter and receiver 
programs. The firm esti› will cost from S 1200 to 
mates that a typical hard› SI 500. Contact Gestalt Tech›
wired system will cost $900. nocracy. Suite 4. 8 7 4 Henry 

11 4 I 4 I "’ � I .. .. I � 4 .. • · 111 I I I I 111 111 111 111 I • t • ., 

Street. Arnold. CA 9 5 2 2 3. 
(800) 2 3 5-6646 ext. 599: in 
California. (800) 2 3 5-664 7 
ext 599 or (209) 795-3157 . 
Circle 5 6 I on inquiry card. 

Expansion Card Adds 80286 Processor to IBM PC 

T he PC-286•is a copro›
cessor card for the IBM 

PC that replaces the PC’s 
8088 processor with a 4-. 6-. 
or 8-MHz Intel 80286. The 
card also includes 2 56 to 
640K bytes of memory and 
a socket for an optional 
80287 math coprocessor. An 
optional 5 I 2K-byte piggy›
back card can be added. 

A 40-pin connector from 
the expansion card is 
plugged into the 8088 
socket after the processor is 
removed; the 80286 then 
controls the PC bus. An on›
board EPROM allows the 
system firmware to be 
copied into the 80286 local 
memory to provide faster 
program execution. All avail›
able software and expansion 

cards should operate nor›
mally with the PC-286. 
Under software control. the 
80286’s hardware protection. 
virtual memory support. and 
16-megabyte address space 
can be used. 

The PC-286 card with a 

4-MHz 80286 and 256K 
bytes of RAM costs $2395. 
Contact Seattle 1elecom & 
Data Inc.. 2637 15\st Place 
NE. Redmond. WA 98052. 
(206) 883-8440. 
Circle �562 on inquiry card. 
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Executives’ Review & Guide to �

SMAR j\R£� �
For Personal Computer Success 

ONE DOLLAR VOLUME Ml 

Database flexibility and power . . . 2 �

Easy to use Revelation TM front end 3 �

Mainframe data to your PC . .. . and back 4 �

Graphics that improve your 1-2-3
1 

presentation 5 �

Word processing makes major advances �
Your ideas remembered and retrieved 6 �

Your PC can run like an XT 
Backup that’s more - real flexible storage 7 �

Software selection for results 8 �





(Revelation continued) 

Applicatiom: In the beginning you create a mail list. .. then 
you use the same data to create your customer list. .. which be›
comes your accounts receivable file and your reference list and 
part of the data becomes your general ledger and your balance 
sheet and then grows into a complete business management 
system which you run on your hard disk which then you inte ›
grate into your local area network which grows into your 
national management information system which becomes the 
kernel for you r international Euro-America management 
system... ifyou get the feeling that there is no end in sight, 
then you are begmnmg to understand the power of Revelation. 

Capacity: Records: Limited only by disk cap acity . addresses 
up to 2.4 Billion Bytes. Record Size: Maximum of 65.000 char›
acters each. Fields: Maximum of 65,000 per record. Variables: 
Maximum of 65 ,000. Files: Limited only by disk capacity. 

Requires: IBM PC/XT/ AT, Columbia, Compaq , and many 
other compatibles. 8087 or 80287 optional and fu ll y sup›
ported. MS-DOS or PC-DOS. I . I, 2.x and above. 320KBy1cs 
of main memory. 512K recommended. Requires 2 320K flop ›
py disks or compatible hard disk. 

NE1WORK REVELATION 
Four User $1,495 
Eight User $2,995 
Twelve or more $4,995 
Upgrade from single user Revelation Call 

You need a driveway for your data , then there is Revela›
tion-for a freeway we have Network Revelation. The best 
database will be available in January as a networking, 
multi-user DBMS with record locking and resource sharing. 
Fil.es_ can be in your local PC. remote PCs. or even on a 
mm1computer. 

Network Revelation allows files to be shared and data 
relationships to be established across machine boundaries. 
Consolidations of data from many-ro-one for repons 
become easy. All the resources of the machines in the net 
become available for the database to use. Frame locking 
provides complete data security. with all the normal user 
rights and checks. What if your database is too large for the 
normal PC network capabilities, or if you really need a 
transaction oriented environment’ From the freeway to the 
friendly skies. . we have a solution. Call us for complete 
information. 

Revelation PLUS �
Ease ofDevelopment and Use. �

RI Maker "’1 

Requires Revelation DBMS $175 
When ordered with Revelation . . $45 

What could RI Maker do that Revelation can’t I RI Maker 
takes you through the first 6 days of creating your app lica ›
tion with Revelation so you can rest on the 7th (and it 
makes all 7 days happen in 4 hours!). 

RI Maker is an interactive menu and screen creation I up ›
date system. It supplements and magnifies Revelation’s 
power and completely interfaces with alnost all Revelation 
features. You can start out with R/Maker and completely 
create your applications using it. R/ Maker screens were 
designed by a graduate of the •’ Pong’ ’ and ’’Invaders’’ 
school of computer users. The fields appear in a wmdow 
and you point to the fields you want on your screen. The 
screen is automatically created (no programming), and 
then you can push and shove fields and labels around like 
a video game to get the screen the way you want it. 

With the R/ Maker interface you can create systems, ex›
ecute batch commands, update files, run report s, ca ll other 
menus, make your own custom menus, run DOS com›
mands or other programs such as 1-2-3 from a RI Maker 
menu. Besides doing all these functions, you can stack an 
unlimited number of program steps m a given menu 
choice so repons and processes happen automatically. 
R/Maker menus implement complete security so you can 
limit access of programs, menus and functions to those 
authorized. Applications and aids that take months to 
create arc already done for you. 

Want to use your favorite spreadsheet or word processor 
with Revelation’ No problem, R/Maker includes a feature 
to load database information to a text file compatible with 
the Lotus l-2-3TM import files. You can selectively load 
records from Revelation to 1-2-31 

. You can use R/Maker' 1 

to create files for use in your word processor. 
There just is not enough space to tell you of all the cap›

abilities that RI Maker gives you. Order RI Maker along 
with Revelation and get a special price and our full 
guarantee. 

Req11ire111e11ts: Same as Revelation . 

© 1984 Smartware 

To order dial : 1-800-SMARTWARE � R/ maker is a trademark of Smar<warc. Inc MS-DOS is a trademark 
of MinoSof 1.(In California 415-974-1500) 3 



Main frame Data to Use 
on Your PC . .. and PC Data 
to your Mainframe!!! 

SPREADLINK TM 
IBM PC/XT I AT, PCj r, 3270PC $149 

Instead of entering data by hand from external sources in›
to your spreadsheets or databases, Spreadlink reformats your 
data and allows you to load your information directly into 
1-2-3, VisiCalc, MultiPlan, dBase II, and many other 
packages, and then can convert the files back into fixed 
length data files (card images) to transmit back up to your 
mainframe. Your files can be from mainframes, commercial 
databases, minicomputers, ocher personal computers, or any 
application packages that create ASCII standard text files 
(such as word processors) . 

You get to preview your data, edit rows and columns 
with Spreadlink, and then Spread link automatically converts 
it into the right format for your applicarion. Since 
Spreadlink lets you save your edit formac as a command file, 
you can automate your reports for the next time. Spreadlink 
allows any mix of labe ls and values without any special for›
matting or separators ... it also adjusts to column variations 
caused by stacking several dissimilar reports in one file. We 
use Spreadlink to move data from our Mini to our con›
troller’s PC for monthly reports .. . and it only cook our con›
troller 15 minutes to learn and scare using. 

Features: 
� � Converts standard ASCII text files co native files for Locus 

1-2-3, VisiCalc, Multiplan, dBase II, and DIF. 
� � Converts files from 1-2-3, VCalc, MPIan, dBasell or any 

ocher packages that have DIF capability back into fixed for›
mat data files that can be uploaded for use by mainframe 
programs. 

� � Screen preview of your data allows you to edit out un›
wanted rows or columns ofdata. Convert on ly the data you 
need, or just take it all automatically. 

� � File size is on ly limited by the disk space avai lable. 
� � No pre-editing or programming required. Reports do not 

need to be in columns and rows, and all occurrences of 
repetitive headings can be suppressed. 

� � Requires no installation or adaptation on the host com›�
puter end. �

� � Requires l 28K memory, one disk drive, version I. I, 2. x or 
3.x of MS-DOS. 

Applications: Download the last years financia ls from your 
IBM 3033. Using Spreadli nk, load chem to your 1-2-3 model 
for analysis to determine next years plan. Take expense figures 
out of a memo in a word processor text file and use it as input 
to your expense tracking model. Take the new data created 
and convert ic into mainframe format. Communicate the data 
back up. Using your mainframe report writer, update che an›
nual p lan. All the personal computer operations are com›
pletely automated, no technical knowledge required. 

Main›
frame 

Lotus 
1-2-3 

Word Processing 
Program 

SPREAD›
LINK 

© 1984 Smartware 

Spcadlink is a trademark of Saturn Business Systems. VisiCak and To order dial: 1-800-SMAR TWARE
Dlf arc trademarks of Software Arts. Multiplan is a trademark of �
MicroSoft . dBasdl is a trademark of Ashton-Tate. (In California 415-974-1500) �4 





Hard Disk Management and Security 
System for your files. 

4-1-1 TM 

IBM PC/XT I AT with hard disk or Kodak $149 

How many documents do you have stored away on your 
hard disk' Can you find a specifi c proposal or letter 
quickly ... or is it one of those never ending searches for 
truth, justice, and the "one I wrote last week'" 4-1-1 is the 
answer' It is a full-text inf ormacion retrieval system. You can 
quickly access all information created by any popular word 
processing package (or any package char creates cexc 
files-chat includes documents loaded from public daca bases 
or your mainframe.) You can find any document within two 
seconds no matter how many files are on your disks' And as 
your hard disk fills up, you can archive files to floppies and 
keep a complete index of where chey arc. 

4-1-1 indexes every iniportant word in every document and 
places it in a special database for lacer retrieval. Sounds like ic 
should take lots of disk space, but you select how much total 
space 4-1-1 can use and it automatically drops the high fre­
quency words. All you have to do is remember some of the 
words or content of the document and you can locate ic. Noc 
enough? You can find documents by date, by combinations 
ofwords and daces, by logical AND/OR using words or 
ranges of daces and even use wild cards ( • and I just like 
DOS.). 4-1-1 lets you ask questions like "give me a li st of all 
che letters I wrote to people named Brown and Smith or Elroy 
that I mentioned the property on Lake Street in and wrote 
between January and July of chis year. 

Does this miracle cake a lot of effort on your pan? No, and 
it is really easy to use. All che indexing can be done in batches 
and can also run as a background cask. As if all chis isn't 
t>n ugh, 4-1-1 is also an archival system. When you cransfer 
files from your hard disk to floppy, 4-1-1 keeps crack of which 
files are on which floppy. You needn't crash up your hard 
disk with all last month's headaches. This is all integrated 
wich che rest of the system , so you can keep many years worth 
of data indexed! To finish you off, 4-1-1 not only makes your 
documents accessible, they also included a cwo key Public Key 
Encryption System to encode your documents so chat only 
authorized persons can read them. 

4-1-1 has enormous benefits for all of us in today's business 
environment. As your number of files grows, your capability 
to retrieve in cwo seconds becomes more important, ability to 
archive old file s is required, and che locking away of company 
secrets becomes a necessity. This is one of che most important 
new products we have seen. 4-1-1 addresses the weaknesses 
created by the strengths of computers in your business. 

Requires: 256K memory, MS-DOS 2.x or above, hard disk. 
Applications: Your legal office has been selected to defend 

a major client from a government anti-cruse case. Since che 
client has all their correspondence on 4-1-1, you are able to 
show every document requested in minutes. You can research 
the companies files for every memo, proposal, leccer sent to 
others in che industry. Using FreeStyle, you prepare a brief 
stating your finding s, and have representative seccions printed 
in context in the brief. The government is shown they have 
no basis, and che case is dropped. 

. You have been doing major research for months using 
Dialog and ocher public databases. Every file that you 
d?wnload: �y�o�~� �~�s�e� 4-1-1 to index and archive to floppies. 
Smee chis 1s original research, you encrypt every file with 4-1-1 
to prevent industrial chefc. Using Freestyle, you are able to 
show your flowcharts on che pages with che documentation 
drawn from your research. At print time, everything is 
merged properly and then indexed with 4-1- I . 

Beyond Word Processing . .. �
A Complete Set of Writing Tools! �

FREESITLE TM 
IBMJR, PC, XT, AT, compatibles $295 

Right in the middle, we mean 25 pages down and no 
where to go, you decide co completely reorganize you entire 
business plan, paragraph by paragraph 1 With ocher word pro­
cessors you would go through real pain-not with Freestyle' 
You'd just ''Zoom' ' ouc co che document ''Outline,'' change 
the outline order and che document cexr moves. Ic's a totally 
new cue at word processing. 

This is an integrated sec of tools for working wich words. 
Integral with che Freestyle \Vord Processor are: Draw (line 
drawings right on che screen); Outline (a master outline chat 
controls che entire document); Mail List Merge; Superspell; 
the Teach Tutorial (online and interaccive). Don't forget che 
"Attach" feature that lees you attach or insert other files ac 
time of printing, and on screen bold and underline, math 
and engineering symbols, foreign and Greek characters. Full 
"boilerplate" and glossary libraries to speed your document 
creation. We haven't mentioned the online Expert Writing 
Guides. To speed up your filling and finding , it has a direct 
link to 4-1-1. And to top ic off, you have hundreds of online 
help screens. We just don't have room to cell you all che uni­
que features. 

Great features, but how is ic to use' Fast ("real time" jus­
rificarion at 160 words per minute) ... and it works wich you 
che way you lik e to write. You can scan by making an outline, 
and then ''zoom'' to each area and fill in with cexc, or attach 
another file there for printing, or you can just stare typing. 
You can put a diagram in the middle of che page; boxes, 
charts, graphs, arrows, or symbols. As you finish a section, 
you can have the Superspell check your words immediately. If 
you forget how to use any feature, you can have the online 
''Teach Tutorial' ' show you how again. There is nothing to 
gee in che way of your creacivicy. 

This is a sophisticated writing tool chat goes beyond simple 
word processing ... we feel chat chis is the perfecc package for 
offices, anyone chat does heavy document preparation and as­
sembly, or any word intensive professional. le also is a good 
choice for beginners in word processing, and one char you 
won ' c outgrow' 

Requires: IBM PC, PCJr., XT or AT with MS-DOS 2.x or 
above, 192K memory, 2 drives. Full hard disk support. Nec­
workable. 

© 1984 Smartware 

4·1-1 and Freestyle arc trademarks of Sdm Information Systems. To order dial: 1-800-SMARTWARE 
(In California 415-974-1500) 
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Your PC Acts Like an XT, 
But the Warranty is Better! 

TeamMate 1000 Series 
Winchester Subsystems IBM PC/XT 

IOMB Internal System $1,495 
lOMB External System $2,095 
IOMB/ 3.3 Kodak $2,795 
32MB External System $3,395 
IBM Autoboot ROM 
(only required on older PC) $50 

Have a PC, want an XP Wish you could run DOS 2.0 
packages that require a hard disk' Have we found a good 
answer for youl The TeamMate Systems operate under DOS 
2.0, install in just minutes and are 100% compatible. . no 
software drivers, no patches to the system, your PC works just 
like an XT. This means compatibility with all hardware peri­
pherals and software that work with the XT. Moreover, it 
means that you can upgrade any PC and many IBM compati­
ble computers to an ·'XT Look-alike.·' After you install the 
controller card your PC boots from the hard disk just like an 
XT (if you have an early 64K motherboard PC you will need 
the new ROM). TeamMate has been around since 1979 mak­
ing disk controll ers for computer manufacturers, and they 
know how to make rhe products right. 

We don't know which combination is the besr 1 Eirher a Ko­
dak superfloppy combined with the IOMb in its own cabinet, 
or the 32MB external and a Kodak internal in your system. 
Either way, you get the maximum flexibility and utility . Use 
the Kodak to hold large software systems, backup the hard 
disk with just 4 disks, or for archiving wirh software like 4-1-1. 

The internal hard disk system is a special low-power model 
that really uses less power than a floppy drive. You don't need 
an external power supply. All the drive systems come com­
plete, nothing else to buy. They all feature ECC assured error 
free storage and have the TeamMate proprietary chip set that 
gives unsurpassed reliability. They also are all FCC Class B ap­
proved and U.L. listed. All TeamMate producrs carry a 6 
month full replacement warranty, and they will ship a swap­
our unit within 24 hours during the first 90 days' 

You Get 2. 78MBytes Formatted 
Storage on a Diskette! 

TeamMate Kodak® 3.3MByte 
Half-Height 5 1/4 '' Disk Drive Systems 
For IBM PC, XT, or compatibles 

Kodak 3.3MB Internal $895 
Kodak 3.3MB External $1,295 
Kodak Double 3. 3 I 3. 3M BExternal $1,995 
Kodak Diskettes, pack of S $75 
Four Drive Daisy Chain Cable $50 
XT Special, 
Kodak and one 1/i high Teac Kit $1,095 

This is rhe low cost alternative w a Winchester disk, and it 
makes a great hard disk backup. The Kodak drive has 3.3 
megabytes of unformatted storage, 2. 78MB after formatting 
(over twice that of the AT floppy drive). It provides the rug­
gedness of floppy technology with the accuracy and capacity 
of a hard disk. 

The Kodak is a half high drive, and TeamMate has provid­
ed their special short controller card that will fits a PC, XT or 
IBM Portable and replaces your standard floppy controller. 
You can re;1d standard 360KB IBM diskettes, so you really get 
double duty from these drives. Unlike cape drives, the Kodak 
drive is an active direct access storage device. The units read 
and write twice as fast as a normal diskette. With their sturdy 
design, rhey are perfect for adverse conditions. Since you can 
remove the disk and carry it just like any other diskette, it fits 
into your existing storage systems. 

There are lots of ways to use this drive. You can add a 
IOMB hard disk later to the external Kodak. Owing to the 
smaller power supply in the IBM PC, we do nor recommend 
adding both a 'Ii high hard disk and the Kodak internal to a 
PC It 's OK to put almost any combination in an XT. You 
can replace the PC power supply with an XT supply if you 
want-call us for a price on the replacement. Our Smarrware 
XT Kit includes everything you will need to replace your full­
size floppy drive with a half-height standard floppy and the 
Kodak . . . probably the best of all worlds combination. 

This drive carries the same 6 month warranty as the other 
TeamMate products, and the Kodak logo. You know who is 
responsible for this one ' 

© 1984 Smartware 
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SMARTWARE, INC. 

Smarrware I 'smart-, waar I I: The entireset 
ofsoftware that is selected and tested to work 
together. 2: Integrated software for office 
automation. 3: National software service 
company specializing in the corporate 
market place. 

''When the Wind Blows, 
Even Turkeys Can Fly!" 
(Martin Dean, Chairman of Select Information Systems) 

Have you noticed all the Turkeys falling out of the sky 
recently' There are thousands of packages available for 
your personal computer, but you cannot browse through 
software the way you could a book. How can you be 
assured that those big birds aren't going to fall on you' 
Are you going to get the software you need, not just a 
"good deal" I 

The Smarrware staff spends man-years surveying, 
testing, and selecting the products that we recommend to 
you. Our experts are here to support you and answer those 
questions that always come up. Most important to you, we 
are users, not authors. Your success, not the software's, is 
our concern . 

Can Success Be Guaranteed? 
Yes! 

We have examined most the business software and 
many of the accessories for the IBM Personal Computer 
Series in the market. We picked only the best. That's why 
we can give your company the best guarantees, two of 
them. 

First, in addition to the manufacturer's normal warranty 
we provide a 30 Day Full Replacement Product guarantee. 
If the products do not perform to manufacturer's specifica­
tions you may return the item for full replacement during 
the first 30 days after you receive the product. Second, 
Smarrware's Satisfaction Guarantee. You must be totally 
satisfied with your purchase. If not, you may return it for 
full refund within 30 days ... no questions asked 1 When 
you order from Smarrware, you order success. We 
guarantee it. (These guarantees apply only to products 
featured and recommended by Smanware in this set of 
reviews and in our current 42 page set of Reviews- call for 
your copy today.) 

Smartware Corporate Volume 
Purchase Plan 

Smarrware has been supplying corporate, institutional, 
and government customers with their mini-computer and 
micro-computer software needs since 1981. Our over 5,000 
Volume Purchase Plan customers include the Fortune 500, 
major accountancy firms, the military, and even the 
Houses of Congress. 

The Smartware Corporate Volume Purchase Plan lets 
you buy all your software and accessories at greatly reduced 
prices (based on your volume), and receive the support you 
require. We also let your employees buy for their own use 
at the same low prices and count their sales toward your 
volume. 

The key benefits to your company and yourself are: 

1. � Both employee and company benefit from automatic 
price improvements. All products are included. Even 
software not recommended by Smartware can be pro­
vided on the plan. 

2. � Product Research. We support your special requests. A 
staff researcherI analyst is assigned to each corporate ac­
count to locate products you need-large or small. 

3. �Purchasing control. Our higher volume customers receive 
company personal computer demographics profiles on a 
yearl y or quarterly basis. Call for details on our Smart­
ware Corporate Services. 

4. �Exclusive Customer Identity. You are an individual to us. 
All our clients are assigned a unique ID number and we 
maintain a complete profile of every user on our online 
database. We track your orders, your requests, and your 
calls to assure you of the best personal service available. 

42 page Review & Guide 
For a free copy of our 42 page 
Software Review and Guide 
return the enclosed card. 
If the card is gone, 
call or write us 
and ask for our latest 
Review & Guide 

SMARTWARETM 
557 Howard Street 
San Francisco, California 94105 
(415) 974-1500 
Order Line: 1-800-SMARTWARE 

© 1984 Smartware 

To order dial: 1-800-SMARTWARE 
(In California 415-974-1500) 
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el-2-3 
Look Like 1-2-3M 

I
•�f you're a Lotus 1-2-3 

user, you're already 
using the state of the 

art in business software, but 
if you're using a dot-matrix 
printer to produce your 1-2-3 
graphics, you're living in 
the Stone-Age of 
computer 
graphics. 

Produce 
outstanding 
1-2-3 business 
graphics with the 
Roland DXY-880 8­
Pen Plotter. Why is the 
Roland DXY-880 better 
than any dot-matrix printer? 
For the same reason a Rolls 
Royce is better than a pick­
up truck- both will get you 
to the dance, but one does 
it with so much 
more style. 

The Roland 
DXY-880 pro­
duces high­
quality business 
graphics in eight 
different colors 
on standard 81f/' x 
11" or 11" x 17" 
paper, and draws with 
a li ghtning quickness 
and accuracy that can't be 
matched by any artist. And 
because the DXY-880 emu­
lates the Hewlett-Packard 
graphics language, it has at 
its disposal hundreds of 
business graphics and CAD/ 
CAM software packages. 

If you do a lot of group 
presentations, you'll like the 
fact you can easily produce 
instant overhead projection 
graphics just by using ace­
tate instead of paper. 

M 0 D E L �

DXY-880 �

Actual Lotus 
graph drawn by 

the DXY-880 

I otus 1·2·3 and 
Roland DXY ai ·e 
very compatible 

a 9 inch shel f. 

d raw your graphics 011 ace­
tate for instant projection 
presentation 

t heDXYcan 
euen work on 

innova­�
tion, per­�

formance, and low-price into �
every product). �

Don't settle for 1-2-3 �
when you can have l-2-31k 

with a DXY-880 Plotter 
from Roland DG. Ask for it 

at fine computer dealers 
everywhere. Roland DG, 
7200 Dominion Circle, 

Los Angeles, CA 90040 
(213) 685 5141. 

Lotus and 1·2·3 are trademarks 
of Lotus Development 
Cmporatio n, Hewlett Packard is 
a tr ademark of Hewlett Packard , 
Roland and Roland DC are 
trademarks of Roland 
Corpora ti on . 

. � Roland CG I 
0 . 
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A·S ·K B·Y·T·E �

Conducted by Steve Ciarcia 

INTERFACING 

Dear Steve. 
I built your September 19 81 speech-syn­

thesizer project for my 6800-based self­
built computer. but I can't get it to work 
properly. The problem is. of course. inter­
facing. 

I connected the Al R line to iRO. the STB 
line to RIW. and the ENABLE line to 
BOARD SELECT. On power-up. the board 
lets out a single phoneme and holds it. I 
ran my program. and the board fell silent 
with the computer waiting for a return 
from interrupt. Where have I gone wrong? 

Let me fill in some details. I am using 
the 7 4121 pulse extender. The board is 

connected to a parallel 110 port located 
at 7000 hexadecimal. I know that the 
LM386 audio amp works and that data 
can be fed to the SC-01 chip. The follow­
ing story illustrates that. 

When I first wired the board. I con­
nected - tiLE to GND. Al R to TRO. and 
STB to R/W. Powering up and typing on 
the keyboard without running my program 
produced a variety of sounds. Running the 
program silenced the board. 

I thought maybe it was the STB. Al R. or 
t.NAl:5L line. so I rewired it so that I could 
try all )Ssible combinations (for exam­
ple. RIW to STB and STB) but with no 
success. With the board wired as I men­
tioned at the start of my letter. I get only 
a "WAAA. .." at power-up. 

The driver program is simple. I load 
some text at 8000 hexadecimal. The pro­
gram sets up that funny-looking ricochet 
reset. loads the first data byte and sends 
it to 7000 hexadecimal. and then waits 
forever wi th the computer silent. Running 
the program ends the "WAAA. .." (sounds 
rather Zen. doesn't it?). 

GARY ODOM 

Tokyo, Japan 

Your method of interfacing the Sweet 
Talker to your 6800 computer has several 
problems. Let 's first consider the · 
hardware. 

The SC-01 chip is a "slow" device. The 
dam lines must be held stBb/e for at least 

(continued) 

Listing I: A driver for the speech synthesizer 

1 NAM SPEECH 

2 • UNTESTED TEXT-TO-SPEECH DRIVER 
3 
4 9000 ORG $9000 
5 8000 TEXT EOU $8000 TEXT STARTS HERE 
6 FOOO SPEAK EOU $FOOO PIA PORT 
7 cooo MOOS EOU $COOO 

8 
9 9000 7F FO 01 START CLR SPEAK+ 1 

10 9003 86 FF LOA A #$FF 
11 9005 B7 FO 00 STA A SPEAK ALL PIA BITS OUTPUT 
12 9008 86 2E LOA A #$2E 
13 900A B7 FO 01 STA A SPEAK+ 1 CA 1 + EDGE, AUTO STROBE 
14 9000 86 3F LOA A #$3F STOP SC-01 
15 900F B7 FO 00 STA A SPEAK 
16 9012 CE 80 00 LOX #TEXT 
17 9015 70 FO 01 NEXT TST SPEAK+ 1 BUSY? 
18 9018 2A FB BPL NEXT 
19 901A A6 00 LOA A 0, x 
20 901C 08 INX POINT TO NEXT BYTE 
21 9010 B7 FO 00 STA A SPEAK 
22 9020 B6 FO 00 LOA A SPEAK CLEAR PIA FLAG 
23 9023 81 3F CMP A #$3F 
24 9025 26 EE BNE NEXT END OF STRING? 
25 9027 7E co 00 JMP MOOS 
26 
27 8000 ORG TEXT 
28 8000 54 FCC 'TEST STRING GOES HERE' 
29 8015 3F FCB $3F 
30 
31 END START 

NO ERROR(S) DETECTED 
LAST ASSEMBLED ADDRESS 8015 
TRANSFER ADDRESS: 9000 

SYMBOL TABLE: 

MOOS cooo NEXT 9015 SPEAK FOOO START 9000 TEXT 

48 BYTE • DECEMBER 1984 COPYRIGHT© 1984 STEVEN A . CIARCIA. ALL RIGHTS RESERVED. 
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