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Allot 
matrix printer 

that will 
improve your 

image. 
Meet the Apple Image - 

writer, the newest dot matrix 
printer for your Apple Personal 
Computer. 

And with all that it has 
going for it, just maybe the 
best dot matrix printer on 
the market. 

Take legibility, for 
instance. 

The Imagewriter crams 
140 x 160 dots into each 
square inch. So you get text 
that's highly readable and high 
resolution graphics, besides. 

And is it fast. 
The Imagewriter cruises 

at an unbelievable 
120 characters per 
second. And that's 
just in the text mode. 
It's even faster 
printing graphics. 180 
characters per second, 
to be exact. 

What's more, the 
graphics dump is up to 
60% faster than other 
comparably priced dot matrix 
printers. And that makes the 
Imagewriter fast enough to 
handle the Lisa'." 

Yet it's just as at home with an 
Apple III or Apple Ile. Thanks to Apple 
software experts who designed the 
control electronics to give the Image - 
writer perfect compatibility. Not to 
mention some special capabilities 

like superscript and subscript, to 
name just two. 

Now, with all this high -speed 
performance, you'd expect the 

Imagewriter to make the Devil's 
Own Noise. It doesn't. In fact, 
the Imagewriter is specially 

constructed - with overlaid 
seams and special sound - 
deadening materials - to achieve 
a remarkable 53 dB. How loud is a 

remarkable 53 dB? You'd make 
more noise if you read this aloud. 

The Imagewriter even has quiet 
good looks, since we designed it to good 

like the rest of the Apple Family. 
Yet even with all 
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its improvements, 
the Imagewriter is a 
better deal than any 
other dot matrix print- 
er with comparable 

performance. And you can print that. 



Charge! 
Go out there and get the Apple 

Personal Computer System you 
really want. Now. Without laying out 
your extra cash.Wi thou t tying up 
yourotherlines of credit.With the 
Apple Card. The only consumer credit 
card reserved exclusively for the 
purchase ofApple Computers, peri- 
pherals and software. 

Like all our products, it works 
simply: 

Fill out an application (short to 
the point and annotated in English) 
at an authorized Apple dealer 
honoring the Card. Your salesperson 
will call in the application and in 
most cases get an approval for you 
right on the spot. 

You can then take your Apple 
system home. You don't even have to 

wait for the Card; we'll mail it out 
to you. And by the time you get it, 

you'll probably be well into doing 
whatever you bought your Apple 
system to do. 

There is no annual fee for the 
Card, although a couple of restric- 
tions do apply. The first purchase 
must include an Apple Itrsonal 
Computer and you have to put 10% 

down. And subsequent purchases 
need to be at least $100 if made with 
the Card. Oh, yes - you'll also have 
a credit limit. 

When you use the Apple Card to 
make additional purchases, all you 
have to do is show the Card and sign 
the invoice. As long as it's within 
your credit limit, of course. Our 
dealers get a little nervous when 
someone signs for half their inven- 
tory.You understand. 

You'll also receive monthly 
statements that include the latest 
purchases, credit available, and the 
minimum payment due.You'll also 
be happy to know Apple Card credit 
terms are affordable and the pay- 
ments can be spread out. It's all 

spelled out for you 
at the time your Card 
is approved. 

So stop by a participating 
authorized Apple dealer, and get 
an Apple Card. Just think of it as 
credit where credit is due. 

Give your floppy disks the boot. 
We call it the" floppy disk 

shuffle" It happens when you have 
two or more software programs on 
floppies and you need to work with 
both. What do you do? You put one 
disk in, boot it, do yourwork, take it 
out, put the other disk in, boot it, 
do yourwork - you get the idea. 

Well, you can stop shuffling any 
time now. 

Thanks to a unique new soft- 
ware program called Catalyst'" from 
Quark, Inc. Specially desined for 
yourApple III and ProFile" hard disk. 

Catalyst allows you to take a 
wide variety of software programs 
and store them on your ProFile. Once 
they're on your ProFile, you just 
select the program you want from the 
Catalyst menu that appears on your 
monitor - then Catalyst does the 
rest.You'll never have to boot those 
programs again. 

What kinds of programs will 
work with ProFile and Catalyst? 

Almost anything written for the 
Apple III including copy -protected 
programs likeVisiCalc ®Quick File'" 
and Apple Writer III. Or languages like 
Pascal, BASIC, or COBOL 

And once you've loaded these 
programs into your ProFile, the only 
diskette you may ever need is the 
Catalyst. 

So if you have an Apple III and a 
ProFile and more floppies than you 
care to flip through, get yourself a 
Catalyst. And boot those disks for good. 

'10ple Computer /ru.,10535 Mamrd ke, Crqrs+tino, G19501,1. RnMeard/arizid Alfiie derrkr neared you, call (800) 538-9696. In Canada, call (800) 268.7796 or (800) 268-7637. ®19I3 4121e Computer !ac 
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Columns 
28 Build a Third -Generation Phonetic Speech Synthesizer by Steve 
Ciarcia I The latest development in phonetic speech synthesis is the Silicon 
Systems 551263 chip. 

47 User's Column: New Machines, Networks, and Sundry Software by 
Jerry Pournelle I Chaos Manor is inundated with new computers. 
81 BYTE West Coast: A First Look at Dayflo by Ezra Shapiro I A free -form 
database gets you closer to your ideas. 

Themes 
93 Feigning Reality by Art Little I This month's theme articles explore the 
use of software models to solve real -world problems. 

95 Computer Simulation: What It Is and How It's Done by Richard 
Bronson I An introduction to modeling and computer simulation as they apply 
to microcomputers. 
106 Simulating Reality with Computer Graphics by Peter R. Sorensen I 

One of the most intriguing branches of computer science promises to get even 
more exciting in the future. 

138 Simulation of Weighted Voting: The Banzhaf Index by Philip A. 
Schrodt I in choosing and electing candidates, sometimes a small political party 
has the greatest influence. 

157 Queue Simulation by E. Hart Rasmussen I A microcomputer can help 
you manage waiting lines. 

179 A Risky Business -An Introduction to Monte Carlo Venture 
Analysis by Pat Macaluso I The author explains a simple method for analyz- 
ing business risks. 

194 Simulation and Graphics on Microcomputers by Ronald R. Miller 
Some graphic examples may be worth a thousand words. 
204 Going Further by Charles A. Pratt I A compendium of conferences, 
organizations, books, and software for microcomputer simulationists. 

Reviews 
213 Reviewer's Notebook by Rich Malloy I BYTE's product- review editor 
comments briefly on the Wang Professional Computer, DEC's Rainbow, and other 
systems. 

214 Compupro's System 816/C and System 68K -the Two and Only by 
Ed Teja I Compupro's new reversibles are 8085/8088 on one side and 68000 
on the other. 

224 Microsoft Flight Simulator by Stan Miastkowski I Even experienced 
pilots should find this program useful and challenging. 
236 The Eagle PC by Tom Wadlow I A clone with a few improvements and 
a few mistakes. 

246 STSC APL* Plus and IBM PC APL: Two APL5 for the IBM PC by 
Jacques Bensimon I The IBM version of APL is simpler and more conservatively 
designed; the STSC version is more powerful and more expensive. 
268 Chalk Board's Powerpad and Leonardo's Library by Elaine Holden I 
A new large touch panel for the Atari 400/800, the Commodore 64, and the 
Apple II comes with a wide selection of software. 
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language. 
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Editorial 

Where BYTE Is Going 
We want to clear up some confusion about different kinds of articles in 

BYTE that have sometimes been mistaken for one another, to explain how 
we intend to avoid the same problem in the future, and to reaffirm BYTE's 
editorial direction as a magazine for personal computer users. 

BYTE publishes reviews in order to help readers make purchasing decisions 
on personal computers, peripherals, and software. A review passes judg- 
ment on a product. Every review in BYTE appears in the Reviews section 
and carries a banner that includes the word "review" Although staff members 
sometimes write reviews, we more often solicit them from personal com- 
puter users who are not on staff. We try to ensure that reviews are thorough, 
frank, and fair. Fairness requires that all reviews be performed on actual ship- 
ping products rather than prototypes or beta -test machines and software. 
To do otherwise is unfair to the reader, the reviewer, and the manufacturer. 
In a few cases, we have mistakenly published reviews of prerelease products. 
(We owe an apology to Supersoft for holding a prerelease version of its C 
compiler up to the standard of a shipping product in our August 1983 issue.) 

BYTE publishes product descriptions to give readers an early look at forthcom- 
ing products that are innovative and important. BYTE staff members write 
almost all product descriptions because of the absolute confidentiality re- 
quired in gaining access to prototypes and beta -test products months before 
product announcements. Because product descriptions are written at such 
an early stage of a product's development, they cannot pass judgment on 
the final product. Rather, the goal of a product description is to give the reader 
as much technical information as possible at the time and also a detailed 
impression of how it feels to use the product, how the product works, and 
how it breaks new ground. 

When we see a prototype or test system at an even earlier stage of develop- 
ment, we call the resulting article a product preview rather than a product 
description. Again we try to give our readers an early look at something new 
and interesting, and an impression of the product- to -be, but we also recognize 
that the manufacturer may make significant changes before going into pro- 
duction. A product preview usually has less detail than a product description. 

To review a prerelease product would be unfair, but product descriptions 
and previews do point out design limitations that cannot be changed by ship- 
ping date (for example, the HP 150's lack of provision for an 8087 coprocessor, 
or Macintosh's lack of an inboard second disk drive). At this writing, BYTE 
has done product previews of both the HP 150 and the Macintosh, but has 
not yet received review machines of these products. As soon as machines 
arrive, we will assign them to reviewers. We will publish the reviews as quick- 
ly as possible after their completion, but bear in mind that a good review 
requires the writer to use a product for four to eight weeks and then spend 
another two weeks or more in the writing. It takes another three to four 
months to turn a completed manuscript into a printed article in BYTE. 

Those readers who have recently suggested that BYTE publishes too many 
favorable reviews have typically mistaken product previews and product 
previews and product descriptions for reviews. The editors of BYTE are under 
no pressure to review any product favorably. We enjoy complete editorial 



How Cromemco plugs 
you into the 

state of the art. 
Cromemco offers you the most 
complete line of S -100 boards and 
peripherals in the business. These 
boards use the new IEEE -696 state -of- 
the -art standard. One -stop shopping 
can satisfy your design needs the easy 
way. 

You can build one system, or a 

hundred, exactly the way you want, 
and upgrade existing systems with a 

simple board swap or addition. And 
since we design our own boards for 
our own systems, we always take 
advantage of the latest developments 
in IC technology. 
68000 microprocessor performance. 
Cromemco's Dual Processor Unit 
gives you the best of both worlds: the 

68000 and the Z -80A microproc- 
essors on the same board. It's the 
easiest way to move into 68000 per- 
formance and still use your existing 
8 -bit software. Or use Cromemco's 
Z -80A CPU board or our Z -80A -based 
single board computer. 

For selection, Cromemco can't be 
matched. From the well -known SDI 
High Resolution Color Graphics board 
to the new 512MSU, 512K byte RAM 
board. From our highly reliable Local 
Area Network interface (C -NET) to our 
wide variety of general purpose inter- 
face boards. And you can put them in 
one of our 8 -, 12 -, or 21 -slot card 
cages with our 12 amp PS -8 power 
supply to get your system into opera- 
tion fast. 

We have over 30 S -100 boards to 
fill your needs. And all are supported 
by a broad line of software. Our Board 
Products Catalog has the latest in- 
formation. Call today for your copy, or 
to get the name of our nearest dealer 
or distributor. Or, write Cromemco, 
Inc., 280 Bernardo Avenue, P.O. Box 
7400, Mountain View, CA 94039. 
Tel: (415) 964 -7400. In Europe: 
Cromemco A /S, Vesterbrogade 1C, 

1620 Copenhagen, Denmark. 
In the U.S., contact your local 

Hall -Mark or Kierulff distributor. 

Cromemco 
Circle 106 on inquiry card. 



Editorial 

freedom, which remains unabridged 
even when advertisers have cancel- 
ed ads because they disliked a review. 

BYTE does sometimes accept ar- 
ticles from the designers or devel- 
opers of some interesting new prod- 
uct or technology but never asks or 
permits them to review their own 
creations. We publish design and 
development articles because they 
can appear months earlier than 
reviews, can contain insights into 
technical creativity, and can provide 
a glimpse of the state of the art or the 
future direction of personal 
computing. 

In some recent cases, BYTE has 
been guilty of insufficient editorial 
zeal in purging promotional material 
from certain articles. We deeply 
regret these errors, are correcting the 
circumstances that led to them, and 
will redouble our efforts to see that 
no expressions of self- interest appear 
in these pages. We definitely erred in 
moving the affiliations of authors 

from the beginning of the article to 
the end. The change was made for 
purely graphical reasons, not to 
mislead the reader, and is reversed in 
the April issue. In upcoming issues 
we will also provide distinctive 
graphics to make reviews, product 
descriptions, product previews, and 
design articles look markedly dif- 
ferent from one another. 

We try our best to present indepen- 
dent reviews of all products covered 
in design articles, product descrip- 
tions, and product previews. This has 
been the case with the June 1983 
issue on "16 -Bit Designs," which at- 
tempted to show the great variety of 
systems becoming available despite 
the tide of PC compatibles and to 
stimulate dialogue between designers 
and users. In a few instances, cir- 
cumstances prevented our publishing 
in -depth reviews of products featured 
in that issue. Four of the systems 
described -Gavilan, Sunrise, Pronto, 
and TI 99/2 -had hardly been an- 

New! 
1111 rt40116011 8 DAISY WHEEL 

PRINTER /TYPEWRITERS 
1 

Full Olivetti 
typewriter 
warranty 
when 
purchased 
complete 

41115 -man. 
Complete BYTEWRITER using: 
Olivetti Praxis 30 portable $495 
Olivetti Praxis 35 portable S54.5 
Olivetti Praxis400ffice machine $645 
Interface only -wired and tested $ 165 

The parallel interface mounts entirely Internally. Interconnecting 
cables available for most computers. 

125 NORTHVIEW RD., ITHACA, N.Y. 14850 

IMMI1 (607) 272-1132 Al 
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nounced and could not have been 
reviewed then. Unfortunately, we are 
still awaiting review machines of the 
Gavilan, the Sunrise (Xerox 1800), 
and the Pronto. The TI 99/2 died 
aborning but was of interest as an 
under -$100 16-bit computer. Despite 
these exceptions, most of the systems 
presented in the June issue have been 
reviewed or are scheduled for review 
in the near future. Berry Kercheval's 
independent review of the HP Series 
200 Model 16 appeared in November. 
(Generally he liked the machine, but 
he found serious fault with the docu- 
mentation, the keyboard, and the 
Pascal compiler. David Colver, in 
turn, found Kercheval's review want- 
ing, and we publish Colver's letter on 
page 15 in this issue.) Reviews of the 
DEC Professional 350, the Altos 586, 
the Fujitsu Model 16s, and the Sritek 
68000 board for the IBM PC are in 
progress. A review of the DEC Rain- 
bow is scheduled to appear in April. 

This issue contains product de- 
scriptions of the Tandy 2000 and the 
IBM PCjr. Reviews will follow as soon 
as possible; we would be delighted 
to receive reviews from any readers 
who get one of the first production 
machines from Tandy or IBM. 

In some areas of advanced technol- 
ogy, such as perpendicular magnet- 
ics, there is not yet a product to 
describe, preview, or hand over to an 
independent reviewer. Furthermore, 
it is extremely difficult to find an ex- 
pert author who is not working for 
one of the few companies active in 
that field. 

BYTE is committed both to cover- 
ing new technology in depth and to 
providing independent, well -in- 
formed, frank, and fair product 
reviews. Although we will seek tech- 
nical expertise in academe, industry, 
and private life, BYTE is and will re- 
main a magazine for personal com- 
puter users. The sophisticated user is 
both our most common reader and 
our best writer. We believe that users 
should shape the future of personal 
computing, and we invite you once 
again to do so through the pages of 
this magazine. 

-Phil Lemmons, Managing Editor 



HOW l'0 
GETAN 
IBM PC 

FOR JUST 
X1995. 

BUYA CHAMELEON. 

The Chameleon by Seequa does everything an IBM 
PC does. For about $2000 less than an IBM. 

The Chameleon lets you run popular IBM software 
like Lotus ®1 -2 -3" and Wordstar.® It has a full 83 key 
keyboard just like an IBM. Disk drives like an IBM. And 
a bright 80 x 25 character screen just like an IBM. 

But it's not just the Chameleon's similarities to the 
IBM that should interest you. Its advantages should, too. 
The Chameleon also has an 8 bit microprocessor that 

Circle 316 on inquiry card. 

lets you run any of the 
thousands of CP /M -80® programs available. It comes 
complete with two of the best programs around, 
Perfect Writer" and Perfect Calc.'" It's portable. And 
you can plug it in and start computing the moment 
you unwrap it. 

So if you've been interested in an IBM personal 
computer, now you know where you can get one for 
$1995. Wherever they sell Chameleons. 

The Chameleon by 

SEEQUA 
COMPUTER 
CORPORATION 
8305 Telegraph Road 
Odenton. MD 21113 

For the location of the Seequa dealer nearest you, 
call (800) 638 -6066 or (301) 672 -3600. 
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Get A HeadStart 
OnThe Other Guys. 

HeadStart Features: 
Size: 15' wide. 11" deep, 101/2" high. 

Weight: 25 lbs. 

Processors: 280A (8 bit) and 8086(16 bit). 

Memory: 128K to 1MB depending on model. All models 
are expandable. 

Disk Storage: 500K to 1MB (unformatted) on a 3W 
Micro-Disk 

Display: 12.1diagonall P31 phosphor. nonglare screen. 
25 lines x 80 or 132 columns. 

Keyboard: Detachable with 105 total keys.Also an 
optional portable version straps onto the front screen 
area for easy transportability. 

Disk Operating Software: 'C PIM 80 for 8 bit 
"MS DOS for 16 bit IAN DOS for multi -user 8 or 16 

bit operation. 

Networking: Up to 255 HeadStart VPUs may be con- 
nected via coaxial interface into one of 2 optional data 
storage systems. 

Interfaces: One RS4491RS232 compatible serial port. 
One Ce ntron icscom pat] ble parallel printer post External 
data bus. Coaxial communications interface. External 
disk 110 interface 

Optional Data Storage Systems: 2 models available. A 
10MB. 514 - system is expandable to 20MB. A 50MB. 8' 
system (25MB fixed. 25MB removable) is expandable 
to 200MB. 

M is a registered trademark of Digital Research. 
"MS DOS is a registered trademark of Microsoft. 

Intertec's HeadStart is the 
smallest, smartest, fastest, most power- 
ful business computer money can buy. 

And the most expandable (it's 
networkable up to 255 user stations.) 

Great Ideas Come In 
Small Packages. 

Instead of three bulky compo- 
nents, HeadStart needs only two -the 
keyboard and CRT. There's no need 
for a cumbersome disk and processor 
cabinet. With HeadStart, it's all in the 
CRT enclosure. 

HeadStart's small but powerful 
31/2" disk drive offers as much storage 
as larger 51/4" disks. Its 8 and 16 bit 
processors make software availability 
no problem. 

And HeadStart's small size per- 
mits easy transportability with no 
sacrifice in performance. Each Video 
Processing Unit (VPU) comes with its 

own easy -carrying handle. A portable 
keyboard option is also available. 

How Fast Is Fast? 
HeadStart's RAM Disk, an elec- 

tronic emulation of the typical second 
internal drive, responds up to fifty 
times faster than conventional 
microcomputers. 

Depress a key and you get a 
response within a split second. Liter- 
ally before your finger leaves the key. 

And HeadStart is incredibly power- 
ful, too. Up to one megabyte of internal 
memory can tackle even the most 
sophisticated applications. 

Some Ideas 
Are Bigger Than Others. 

Because HeadStart is designed to 
be both a single and multi -user com- 
puter, you buy only as much computer 
as you need today. 

But as your business grows, it 
grows with you. 

Each HeadStart Video Processing 
Unit comes with its own memory, 
processors, disk and multi -user 
interfaces. 

Just add a 10 or 50 megabyte 
Data Storage System and up to 255 
users can share a common data base 
in an incredibly powerful, multi - 
user network 

HeadStart is available in three 
different models. All offer full perfor- 
mance, transportability, and are easily 
expandable. 

Unlike conventional, single -user- 
only computers, HeadStart is here 
today with the designed -in technology 
to be here tomorrow. 

So get a HeadStart on the other 
guys. For more information, call (803) 
798 -9100 or write: Intertec, 2300 
Broad River Road, Columbia,SC 29210. 

Intertec. 
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MICROBYTES 
Staff -written highlights of late developments in the microcomputer industry. 

SINCLAIR ANNOUNCES 68008 -BASED BUSINESS COMPUTER 

Sinclair Research Ltd. introduced in England a low- priced computer using a 68008 processor. The 
68008 is an 8 -bit data bus version of Motorola's 16 -bit 68000. The QL (for "quantum leap ") computer 
will include 128K bytes of RAM, two 100K -byte tape drives, two local -area network ports, two RS -232C 
serial ports, SuperBASIC, and a multitasking concurrent operating system. It will sell for £399 (about 
$570) through mail order in England. 

Bundled with the machine will be QL Abacus, a spreadsheet package; Archive, a database manager; 
Easel, graphics software; and Quill, a word processor. While the company may add a hard -disk interface, 
it has no plans for a floppy -disk drive. Sinclair hopes to bring the QL to the U.S. late this year. 

LOTUS ANNOUNCES NEW INTEGRATED SOFTWARE PACKAGE 

Lotus Development Corp. has introduced an integrated software package including word processing, 
database management, telecommunications, spreadsheet, and graphics capabilities. Lotus says the 
spreadsheet portion is compatible with 1 -2 -3 and has enhanced graphics and macro capabilities. The 
program lets you display multiple windows simultaneously, even into a single document. Lotus says the 
new product will be available in the summer. 

SEIKO OFFERS WRISTWATCH -DISPLAY COMPUTER 

Seiko Electronics and Instruments Co. of Tokyo has developed a microcomputer that uses a 4 -line by 
10- character LCD display on a wristwatch. In addition to normal watch and alarm functions, the $85 
watch includes 2K bytes of CMOS RAM and 6K bytes of ROM and has four cursor and function keys. A 
separate 62 -key keyboard, which will cost about $26, uses wireless electromagnetic induction to 
transmit information to the watch. 

A $127 Z80 -based controller can be used with the keyboard and watch to program in BASIC, to 
interface with a printer, and to use ROM cartridges that Seiko plans to offer. The controller's Microsoft 
BASIC is not compatible with MSX or any other version of BASIC. With an optional interface adapter, 
not yet released, the computer can use an RS -232C interface for communications. Seiko began selling 
the UC -2000 series products in Japan last month and may offer them in the U.S. later this year. 

KOALA PAD MAKER ADDS LIGHT PEN TO LINE 

Koala Technologies Corp. announced at the Winter Consumer Electronics Show (CES) that it will 
manufacture and distribute the Gibson Light Pen for Apple, IBM, and Commodore microcomputers. The 
$300 pen can be used to draw high -resolution color animation, shapes, and graphs directly on a CRT 
screen using the Pentrack Language System and Penpainter software, which are included. 

RADIO SHACK MODEL 100 GETS DISK DRIVE, MONITOR 

Radio Shack has introduced a disk drive and video interface for its Model 100 notebook -size computer. 
The DiskNideo Interface includes one 184K -byte 5'/4 -inch floppy -disk drive, with room for an optional 
second drive, as well as an interface for a standard video monitor or television set. Model 100 disks will 
not be compatible with other disk formats. The video interface displays 25 lines by 80 characters on a 

monitor (25 by 40 on a television display) and supports the full Model 100 character set, but it cannot 
use Model 100 dot graphics. The DiskNideo Interface will sell for $799; an optional second disk drive 
is $239.95. 

COLECO'S ADAM TO GET DISK DRIVE, MODEM, AND OTHER ADD -ONS 

Coleco Industries Inc. announced a variety of add -on products for its Adam computer system at CES. 
The products, which should all be available by late summer, include a 300 /1200 -bps modem for less 
than $250, a second digital data -pack (cassette) drive for under $200, a 64K memory expander for 
under $200, and a tractor -feed option for the Adam's printer for about $125. 

Coleco also announced a 5'/4 -inch double- sided, double- density disk drive with a 360K -byte capacity 
for less than $400. Included with the disk drive -or available separately on a digital data pack -will be 
Digital Research's Personal CP /M operating system, making Coleco the first U.S. manufacturer to use 
this home computer version of CP /M. 
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MICROBYTES 

A TOUCHSCREEN AND NEW COMPUTERS FROM COMMODORE 
Commodore Business Machines Inc. showed a touch -sensitive screen and supporting software at CES, 
similar to the Hewlett- Packard Model 150's touchscreen. The screen should be available in late spring at 
a "not very high" price. 

Commodore also showed its new 264 series of computers. Features include 64K bytes of RAM, 
windowing, 128 colors, two tone generators, and a machine -language monitor. The 264 will be available 
in several versions, each with different ROM -based applications software. Available software includes 
264 Magic Desk, a combination calculation and filing program using icons for mode selection; 264 
Word Processor; and 264 3- Plus -1, an integrated package including a spreadsheet, word processor, file 
manager, and graphics. Prices for the 264, which will be available in early summer, were not 
announced. 

NEW ADD -ONS FOR APPLE II AND MACINTOSH 
Apple Computer Corp. is shipping its new ProDOS operating system with all Apple II disk -drive 
packages; it is available separately for $40. Apple also unveiled a $700 protocol card to allow Apple II. 

computers to emulate IBM 3270 and 2780 terminals. A $300 terminal -emulation package is also 
required. 

Apple is selling modems that connect to the RS -232C serial port of any Apple product except the 
original Apple II: a 300 -bps modem is $225; a 1200 -bps version is $495. 

A number of third -party vendors unveiled products for Apple's new Macintosh computer. Most are 
translations of software available for the Apple II or IBM PC, including IBM terminal emulation, 
accounting, game, and business -productivity software. Included are Microsoft's Multiplan, Word, Chart, 
and File programs, and Lotus Development Corporation's popular 1 -2 -3 spreadsheet program. As for 
hardware products, Tecmar Inc. has announced a 5- megabyte removable cartridge hard -disk drive, and 
Davong Systems Inc. has introduced a line of 5- to 32- megabyte hard -disk systems for the Macintosh. 

UNIX PRODUCTS ANNOUNCED AT UNIFORUM SHOW 

The peak of February's Uniforum show in Washington, D.C. was an agreement between AT &T and Digital 
Research Inc. to publish a library of applications software for UNIX System V in an effort to make that 
version of UNIX a standard. Software approved by DRI and AT &T will be sold by both companies. 
According to AT &T, over 90 companies have published over 300 programs for UNIX so far. 

AT &T also announced enhancements to UNIX System V and demonstrated its Documentors 
Workbench and a version of BASIC for software developers to run under UNIX. 

Whitesmiths Ltd. showed a $550 version of IDRIS, its UNIX -like operating system, for the IBM 
Personal Computer. 

NANOBYTES 

Despite strong efforts by a number of microcomputer -based chess programs, this year's World 
Computer Chess Championship was led by mainframe -based programs. In winning the title, Cray Blitz, a 

program running on a Cray supercomputer, defeated AT &T Bell Labs' Belle, which is classified as a 

"master" chess player, and Northwestern University's Nuchess....Harris Semiconductor is sampling the 
80088, a CMOS version of Intel's 8088 microprocessor to be available late this year. Harris already is 

producing the 80086. CMOS microprocessors use far less power than NMOS versions, allowing use in 

portable computers and industrial and military applications....Sony Corp. is reportedly developing a 

version of its double -sided 31 -inch disk drive that can store 5 megabytes of information....Hitachl has 
reportedly developed a one -megabit memory chip....Select Software has introduced Select Bilingual, a 

$395 word processor able to give prompts and display text in both Spanish and English....Microsoft 
and National Semiconductor announced that Microsoft's XENIX, an implementation of UNIX, will be 
available for National Semiconductor's 16032 processor....Commodore, Coleco, and Epson have signed 
agreements with CompuServe, which will provide special information services for owners of those 
computers....Epson America Inc. will sell a $795 MS -DOS expansion card for its Z80 -based QX -10 

computer, with 256K bytes of RAM and an 8088 processor....Creative Software has announced three 
integrated software packages for the Commodore 64 and the IBM PC and PCjr. Priced at $49.95 each 
are: Joe's Writer, a word processor; Fred's Filer, an index card file; and Jack's Calc, a spreadsheet 
package....IBM is now selling PC /IX, a $900 version of UNIX System III, through its National Accounts 
and National Marketing divisions. 
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Net results are what you get with PerComNet " ... the 
sophisticated. user -installable Local Area Network from 
PERCOM DATA CORPORATION. 
PerComNet IBM' interface cards are available now to 
provide true networking capabilities for IBM and most IBM 
compatible personal computers. This includes the sharing 
of peripheral devices such as printers, modems, floppy disk 
drives, and all PERCOM DATA High Performance PHD'" 
Hard Disk Drives. 
PerComNet provides these net results: 
Token passing reliability. 
Built -in 64K FIFO buffer, to speed data transmissions. 
Signal regeneration at each node to eliminate noise, 
regardless of network size. 
User installation simplicity. 
Optional NBS encription for data security. 
Support for simultaneous voice /data transmissions. 
Operating system compatibility for MS- DOS' ", CP /M`, 
UNIX`", and uNETix `. uNETix for PerComNet is distri- 
buted by Percom Data. 

If you want net results ... PerComNet is the logical, eco- 
nomical and reliable choice. PERCOM DATA has a 
PerComNet OEM Evaluation Package' ready for your im- 
mediate use. The package includes all the hardware, and 
communications and file transfer utilities you need for con- 
figuring a network of three IBM PC computers. Package 
price is only $1695. 
To order your evaluation package or to get more information 
contact us today! 

PERCOM DATA CORPORATION 
11220 Pagemill Road Dallas, Texas 75243 

Name: 

Company: 

Address: 

Title: 

City: State: ZIP: 

I'd like you to send me more information. 
I'm very interested, please have your rep call me at 
I'd like to know more about your PHD Hard Disk. 

PEßCOM OATA, 
C O R P O R A T I O N 

Expanding Your Peripheral Vision 
DRIVES NETWORKS SOFTWARE 

11220 Pagemill Road. Dallas, Texas 75243 (214) 340 -5800 
1- 800 -527 -1222 

'Does not include operating system or application software. 
PerComNet and PHD are trademarks of Percom Data Corporation IBM Is a registered trademark of International Business Machines. MS -DOS is a trademark of Microsoft. Inc. 

CP Mis a registered trademark of Dgaal Research UNIX is a trademark of Bell Laboratories uNETix is a registered trademark of Lantech Systems Incorporated. 
COPYRIGHT Percom Data Corporation 1983 All prices. and descriptions subfect to change with notice. 



Introducing COMPAQ PLUS, 
the first high -performance portable 

personal computer. 

The makers of the COMPAQ' 
Portable Computer, the indus- 

try standard, announce another 
breakthrough -the COMPAQ PLUS 'm 

Portable Personal Computer. No other 
personal computer can handle so much 
information in so many places. 

The new COMPAQ PLUS offers the 
power of an integrated ten -megabyte 
fixed disk drive in a portable. You get 
problem -solving power that no other 
personal computer can match. 

Plus a bigger payload 
How much is ten megabytes? 

Enough to tackle jobs that can't be 
conveniently handled on most personal 
computers. 

used programs and data can be perma- 
nently kept in the COMPAQ PLUS, 
ready to call up and run. 

With programs permanently stored, 
the COMPAQ PLUS becomes a well - 
informed traveling companion, a tool 
to help you apply your best thinking 
anytime, anywhere. 

You could store a complete library of 
accounting programs on the disk - 
payables, receivables, general ledger, 
and payroll -with the company's 
books. 

You could store an inventory control 
program with your inventory records 
and a list management program with 
your mailing list and a filing program 
with your personnel files. 

The COMPAQ PLUS is also 
equipped with a 360K byte diskette 
drive for entering new programs, copy- 
ing data files, and making backup 
copies. 

Information that would 
fill your company's ledgers can 

be stored on the fixed disk drive of the 
COMPAQ PLUS. 

A mailing list of 100,000 names, 
addresses, cities, states, and Zip codes. 

A full year of daily prices for every 
stock on the New York exchange. 

Inventory records on a quarter mil- 
lion items. 

The entire San Francisco phone 
book. And room left over for Peoria. 

The fixed disk drive keeps all the 
information seconds away, ready to 
be searched, sorted, retrieved, ana- 
lyzed or updated. 

Plus better use of your time 
The integrated fixed disk drive will 
store programs. That means your most 

Plus more programs 
More programs means more 
versatility. And the COMPAQ 
PLUS is impressively versatile 
because it runs all the popular 
programs written for the IBM° 
Personal Computer XT, avail- 
able in computer stores all over 

the country. And they run as is, with 
no modification whatsoever. 

And the high- capacity portable mul- 
tiplies the productivity of every pro- 
gram it runs. Your inventory and its 

control programs can go with you to 
the factory. Your books and your 
accounting programs can go with you 
to a board meeting. Your building specs 
and your project management pro- 
grams can go with you to the construc- 
tion site. 

You're buying a computer to solve 
problems. Why not have more 
problem -solving programs to choose 
from? 
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Specially 

it 10 

designed shock 
isolation system protects the fixed 
disk from jolts. 

Plus a traveler's toughness 
Life can be tough on the road. A true 
portable has got to be tougher. The 
COMPAQ PLUS is. 

Its integrated fixed disk drive is unique, 
designed specifically to travel. Rough 
roads and hard landings don't bother it 
because of a specially designed shock 
isolation system that protects the disk 
from jolts and vibration. 

All the working components are 
surrounded by a uniquely cross - 

membered aluminum frame. This 
structure, common in race car 
design technology, strengthens it 
side -to -side, front -to -back, and top - 

to- bottom. 
The outer case is made of LEXAN °, 

thesame high- impact polycarbonate 
plastic used to make bulletproof win- 
dows and faceplates for space suit 
helmets. 

Does a portable personal computer 
really have to be this tough? Take 
a good look at your briefcase and 
then decide. 

The COMPAQ 
PLUS runs all 
the popular pro- 
grams written for the 
IBM Personal Computer XT 
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Plus ease of use 
The COMPAQ PLUS is big where it 
counts. 

The display screen is big. Nine inches 
diagonally. Big enough to show a full 
25- line- by -80- character page that's easy 
to read even if you're leaning back in 
your chair. 

The keyboard is full -sized and 
typewriter -style for easy control. 

With its built -in display, the 
COMPAQ PLUS makes a smooth, 
low profile on your desk, not an ob- 
stacle that you have to talk around. 

Plus an easy way to get started 
If you're buying your first personal 
computer and you're not sure how 
much capacity you need, your choice 
is easier now. 

Start with the COMPAQ Portable 
with single or double 320K byte disk- 
ette drives. If you need more capacity 
later,upgrade to the COMPAQ PLUS. 
A conversion kit is available that 
turns the COMPAQ Portable into a 
COMPAQ PLUS, complete in every 
detail and capability. 

The problem -solving power of a high - 
performance desktop personal computer can 
now go where you need it. 

Plus a lot more 
The COMPAQ PLUS also works with 
optional printers, plotters, and com- 
munications devices designed for IBM's 
personal computer family. 

It has two IBM -compatible slots for 
adding optional expansion boards. 
With companion programs, they'll let 
you share information with a network 
of personal computers in your office, 
communicate with your headquarters 
computer files while you're away, or 
add memory capacity if your needs 
grow. 

The COMPAQ Portable, the industry standard 
in portable personal computers. y 

It's got high -resolution graphics and 
text on the same screen. A detached 
keyboard. Programmable function 
keys. Expandable memory. Dozens of 
other features that simply make it do a 
better job of personal computing. 

And when you see all that the 
COMPAQ PLUS has to offer, you'll 
be pleasantly surprised by the price. 
The fact is, it costs hundreds less than 
comparably equipped desktop personal 
computers. 

See the first high -performance porta- 
ble personal computer. The COMPAQ 
PLUS -performance, programs, pro- 
ductivity. Plus problem -solving power. 

The new COMPAQ PLUS, the first high - 
performance portable personal computer. y 

COMPAQ PLUS 
Specifications 

Storage 
One integrated 10- megabyte fixed 
disk drive 
One 360K byte diskette drive. 

Software 
Runs all the popular programs 
written for the IBM XT. 

Memory 
128K bytes RAM, expandable to 
640K bytes 

Display 
9 -inch diagonal monochrome 
screen 
25 lines by 80 characters 
Upper- and lowercase high - 
resolution text characters 
High -resolution graphics 

Interfaces 
Parallel printer interface 
RGB color monitor interface 
Composite video monitor 
interface 
RF modulator interface 

Expansion board slots 
Two IBM -compatible slots 

Physical specifications 
Totally self -contained and 
portable 
20 "W x 81/2"H x 16 "D 

For the name of the 
Authorized Dealer nearest 
you, call 1-800-231-0900. 

°1983 COMPAQ Computer Corporation 
COMPAQTN and COMPAQ PLUSTM are trademarks of 
COMPAQ Computer Corporation. 
IBMO° is a registered trademark of International Business 
Machines Corporation. 
LEXAN°is a registered trademark of General Electric Company. 
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In the Hard Disk Jungle 
Taugrass Clears 

A Path 

CarlridKe tah'lllaidlae Stn 
5 h IíML 

In today's hard disk 4.401;000.0r."-- 
jungle, Tallgrass clears' 
a path by offering high performance, integrated 
mass storage solutions for the IBM°PC /XT, the 
T.I. Professional and related computers. 

TALLGRASS INNOVATIVE FEATURES 

alb 

Follow the Tallgrass path to yourlocal computer 
dealer and watch your personal computer transform 
into a powerful data processing system. 
From $2,995.00 U.S. including integral tape backup. 

Available from COMPUTERLAND© Entré° 
Computer Centers, MicroAge® Computer 
Stores and other participating computer dealers. 

MASS STORAGE SYSTEMS with formatted 
HardFileTM capacities of 6, 12, 20, 35 and 70 Mb, 
all with built -in tape backup. 
CONVENIENT INTEGRAL TAPE BACKUP 
SYSTEM allows rapid tape "image" streaming, 
or incremental file -by -file backup and restore on 
ANSI standard inexpensive data cartridges, 
instead of the usual floppies, video cassettes, or 
low- capacity removable Winchester devices. 
NETWORK READY and fully compatible with 
networks such as PCnet® and EtherShareTM 
HIGH RELIABILITY with dual directory and 
read -after -write verify options. A dedicated 
landing zone, where the read /write heads reside 
when the disk is idle, provides data protection 
during powerdowns and transportation. 
EtherShare'° is a registered trademark of 3Com Corp. 

PCner' is a trademark of Orchid Technology 
IBM' is a registered trademark of International Business htachmes Corp. 

New! 
IBM -XT Cartridge 

Tape Backup 

World Headquarters: Tallgrass Technologies Corp. / WOO West 82nd St. 
Overland Park, KS 66214!913 -492 -6002 /Telex: 215406 TBYT IJR 

Canadian Distributors: Micro-Ware /440 Phillip St. 
Waterloo, Ontario N2L 5R9/519 -884 -4541 

European Distributor: CPS Computer Group. LTD 
Birmingham, England B276BH / (021) 7073866 

Australian Headquarters: Tallgrass Technologies (Australia) /Five Dock Plaza. 
Suite 12 / 50 Great North Road /Five Dock /Sydney. N.S.W. 2046/(02) 712 -2010 

Tallgrass 
Technologies 
Corporation 



Letters 

Common Concern 

I share the doubts and concerns of your 
correspondents (Letters, page 12, 
November 1983) about your use of articles 
describing new products contributed by 
employees of the manufacturer involved. 
I was particularly disappointed by the 
June 1983 issue on 16 -bit designs, which 
seemed largely composed of such 
material. However, there are deeper and 
more disturbing aspects involved than 
your correspondents have noted. 

In this country, Hewlett- Packard has 
been promoting its 68000 -based model 
9816 computer with mail shots and adver- 
tisements in trade publications using the 
slogan "a lion packaged as a housecat," 
attributing the phrase to BYTE. These 
words begin and conclude the description 
of the 9816 authored by an HP employee 
( "Tight Squeeze: The HP Series 200 
Model 16," June 1983, page 110). 

I telephoned the HP representative in 
charge of the sales campaign and told him 
of my misgivings about the use of word- 
ing that gave the impression that an in- 
dependent BYTE review had drawn this 
favorable conclusion. His answers were 
surprising. 

He told me that the article was too pro- 
fessionally written to have been the work 
of an HP engineer, so that a staff writer 
must have ghost- written it, and it was 
thereby a BYTE article regardless of the 
attribution to HP; that BYTE would not 
have published it if they had disbelieved 
it; and that BYTE had been contacted by 
HP and had given consent for the pro- 
motion in question. Nevertheless, he 
apologized if HP had unintentionally ap- 
peared to mislead. 

I would like to see your version of this 
story in print. If HP, one of the most 
reputable firms in the business, can 
manipulate BYTE in this way, then you 
owe it to your readers to prevent less - 
scrupulous operators from doing the 
same. 

You might argue that the independent 
review of the 9816 ("A Look at the HP 
Series 200 Model 16" by Berry Kercheval, 
November 1983, page 328) should tend to 
verify or counterbalance the manufac- 
turer- submitted descriptions. I use the 
HP machines professionally, and I can 
only remark how disappointing this 
review is. 

HP BASIC is one of the best BASICS 
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around and is unusual in having 
separate subroutines and functions. How 
can a serious review illustrate this 
language with a three-page listing of a 
game program, written as one large rou- 
tine? Should not potential purchasers be 
warned of a significant shortcoming in 
the system, that the file -handling soft- 
ware can be very slow unless used with 
care and understanding? Why are inde- 
pendently compiled modules that borrow 
much syntax, power, and elegance from 
Modula -2 and are the core concept of the 
Pascal implementation, mentioned in just 
a few lines, whereas several paragraphs 
are devoted to explaining that you can't 
play a tune on the bleeper? 

Perhaps publishing the maker's 
description is not such a bad idea after all. 

David Colver 
29 Chepstow Place 
London, England W2 4TT 

Mr. Colver's letter is representative of 
several BYTE has received in the past few 
months. This month's editorial (see page 4) 
addresses in detail the issues raised by these 
letters. 

As to the specifics o f Mr. Colver's letter, no 
BYTE editor had any role in the authorship 
of the June article on the HP 200 -16. John 
Monahan of Hewlett -Packard wrote the arti- 
cle, as indicated when the article was pub- 
lished. The purpose of the theme articles in 
the "16 -Bit Designs" issue was to show the 
views and intentions of people who are design- 
ing today's personal computers, in the hope 
of starting more direct communication between 
computer designers and computer users. None 
of the articles on 16 -bit designs was a review 
or was labeled as a review. (This is not to 

disclaim BYTE's responsibility; see the 
editorial for more on this.) 

Permission for HP's use of the quotation 
from Mr. Monahan's article was granted by 

telephone. BYTE is now developing new pro- 
cedures to prevent the misleading use of 
quotations. 

Praise for Objectivity 
I bought my first computer in 

November 1982 and am still pleased with 
it. I am a writer, not a computer expert. 
I read everything I can find on computers. 
My friends, with whom I compare notes 

frequently, own IBM PC, PC -compatible, 
Kaypro, Apple, and Zenith computers. 
We do not put each other down, and we 
are not fooled by magazine authors who 
haughtily demean products they consider 
to be inferior. 

Almost every article we read in com- 
puter publications is biased. The author 
has a prejudice from his or her long ex- 
perience in computers and selects facts to 
prove the prejudice. I don't believe that 
the proponents of Apple, IBM, Kaypro, 
etc., intentionally misuse their vast 
knowledge to confuse us. I think, how- 
ever, that they are lazy about objec- 
tivity- almost all of them. 

BYTE is far and away the best of the 
computer magazines I have read, and I 

now subscribe to 10. After today, I will 
subscribe to only three, BYTE included. 

On such subjects as what computer 
companies are going to do, magazines 
should stick with excellent interviews 
with corporate executives who know 
what they're talking about, such as your 
interview with Philip D. Estridge of IBM 
(November 1983, page 88). 

Magazines enjoy predicting that many 
of the hundreds of computer companies 
are going to go out of business. How 
many magazines are going to fold as a 
result of sloppy editing, shallow report- 
ing, and childish biases? 

Maintain your dignity. Continue to 
avoid the prejudicial comparisons that 
make other magazines look foolish. We 

all know that all of our computers have 
good points and weak points. We didn't 
buy mainframes. 

Robert R. Jann 
3320 Selwyn Ave. 
Charlotte, NC 28209 

Software Design Resources 

Martin Dean laments the dearth of ar- 
ticles on "how to design software" 
( "Simplify, Simplify, Simplify," December 
1983, page 161). I'd like to point out some 
papers that may be helpful: 

A case study of how a design evolved 
iteratively in response to user feed- 
back is described in "A Communica- 
tions Package for the IBM PC" by R. 

Moore and M. Geary (November 
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(Or how to add 
six functions to 
your IBM PC /XT 
with just one 
multifunction card) 
It's not magic. And it isn't sleight of hand. It's 
ConsoCard from Consolink...the multifunction 
card for your IBM PC OR PC /XT that performs 
six tricks from a single slot space. 

Up to 384K expansion memory for larger 
in -memory data bases. 
Printer spooling for computing even when 
the printer is printing. 
RAM disk emulator for fast access to 
frequently used files. 
TWO asynchronous RS -232 ports for 
communication with other computers. 
Battery powered chronograph for accurate 
time keeping. 

One Card. Six Tricks. 

CONSOLINK 
CORPORATIO _ - 

1840 Industrial Ci 80501 
(303) 651 -2014 lb ' : i -6705 
Subsidiary of Consolidated 0 Packaging Corporation 

Letters 

1983 BYTE, page 199). 
The design principles for an office - 
system user interface are described in 
"Designing the Star User Interface" 
by D. Smith et aL (April 1982 BYTE, 
page 242). 
A pattern- directed approach to data- 
base query language similar to Dean's 
is described in the paper "Query by 
Example" by M. Zloof (Proceedings of 
the National Computer Conference, 1975, 
page 431). 
A general scheme of "filtering 
templates," with the specific example 
of an information retrieval program 
called Findit, is described in the 
paper 'A Metaphor for User Interface 
Design" by A. Goldberg and D. Rob- 
son (Proceedings of the 12th Hawaii 
International Conference on Systems 
Sciences, 1979, page 148). 

I agree with Dean that finding useful 
descriptions of the design process is hard 
(even harder than finding papers on good 
designs themselves), but I don't think this 
is due to a "plot." Many commercial soft- 
ware developers carefully guard their 
designs, but there is still a tremendous 
amount of published literature from 
academia, research labs, and "enlight- 
ened" commercial developers. Thorough 
research of this literature pays off: one 
ends up either with a body of existing 
ideas on which to build, or with knowl- 
edge of the existence of an area in which 
few have thought (or written). 

Paul McJones 
Tandem Computers Inc. 
2116 Kramer Ln. 
Austin, TX 78758 

A Scalpel Icon? 

I must commend Tom Houston for his 
article entitled "The Allegory of Software" 
(December 1983, page 210). He brought 
up a point that is all too frequently 
glossed over by "user-friendly" software 
enthusiasts. I believe the main point of his 
article was that it is better to train people 
to use software than to write sophisti- 
cated software that condescends to the 
level of a 10- year -old. 

I will agree that much of the software 
that has been written is not very good 
from the user's point of view. This is 
usually because the input and output sec- 
tions of the program were written by 

people whose major skill was program- 
ming and not what is now called human - 
factors engineering. As a result, the pro- 
gram could be cumbersome to use. The 
answer to this problem, however, is pro- 
grams that are efficient to use, not pro- 
grams that are easy to use. 

Systems based on the idea of meta- 
phors run more slowly and use more 
memory than systems designed by a stan- 
dard approach such as menus or com- 
mands. Moreover, they are only useful for 
inexperienced users. A person who has 
had enough experience with any partic- 
ular program will be able to use it as effi- 
ciently as a novice with a user -friendly 
system. 

No computer system can do the real 
work that a professional is paid to do. 
Anyone who spends a good proportion 
of his life learning what to do with a com- 
puter should be willing to spend about 
one -thousandth of that time learning how 
to use the computer itself. If a program 
is well designed, learning how to use it 

will pay off more in the long run than 
using "metaphorical" software that is 
almost a type of crutch. 

One might say that the development of 
user -friendly software was predicted as 
early as 1950 in a science -fiction story by 
Cyril Kornbluth, entitled The Little Black 

Bag, in which the author described a 
futuristic surgical kit with which a com- 
plete idiot can practice medicine (trick: 
the scalpels do all the work). I would 
recommend this story to those involved 
in developing easy -to -use systems be- 
cause it gives a frightening glimpse at 
what can happen if the development of 
technology takes precedence over the 
development of intelligence in people, 
a.k.a. "education" 

Paul B. Callahan 
701 Stuart Hall 
University Park, PA 16802 

IBM Drive Door Fixes 

Had I authored "Buddy, Can You Spare 
a Door Latch ?" (by Jerry Pournelle, 
December 1983, page 59) about the 
elusive door latch for the Tandon drive, 
the article would have been subtitled, 
"Whence Cometh the Door Latch" 

My experience with the doors on the 
drives in my IBM PC has been that the 
plastic guide pins shift, causing malposi- 
tioning and jamming of the doors. 



This 3 hour coffee break 
is brought to you 

by your printer. 

. 
Wait -less Computing" 

is brought to you 
by MicroSpooler:" 

In the business world, time means 
money. So you want your computer to 
make the most of every minute. But 
while your printer is busy printing, your 
computer is busy... waiting. 
MicroSpooler'" from Consolink keeps 
your computer free for use even when 
your printer is operating. It stores data, 
then sends it at the fastest rate your 
printer will accept. There's no down 
time, so there are no needless coffee 
breaks. And your computer is back on 
the job in seconds... working instead 
of waiting. 
Because MicroSpooler'" is a 
stand -alone buffer, it can be easily 

1840 Industrial Circle Longmo 

Circle 99 on Inquiry card. 

installed in -line between almost any 
printer and computer. as well as 
communications and peripheral 
devices. And its attractive case and 
compact size allow it to fit comfortably 
in any office environment. 
Standard features include: 

16K memory- expandable to 64K 
Status readout -displays amount of 
data stored or number of copies left 
to run (up to 99) 
Internal power supply -eliminates 
extra cost and bulky adaptors 

MicroSpooler'" from Consolink. When 
you want your computer to waft 
less... and work more. 

CONSOLINK 
CORPORATION 



1111e'vealwayssaid 
SuperCak 

Weespieadsheet. 
At first, all spreadsheets seem 
to give you about the same things. 
Until you put them towork.Then 
you'll find out if they do everything 
you expected. Or make you do 
everything the hard way. 

You know what makes the differ- 
ence? It's not just having the new- 
est, whizziest features, but what 
those features actually do for you 
in the real world. And that's the 
whole idea behind SuperCalc and 
SuperCalc2. Because they've 
been designed to work with you in 
a natural, intuitive way. 

What we're really talking about 
here is useability. When you get 
right down to it, it's not any one big 
thing, but a combination of little 
things. Like the number of key- 
strokes it takes to get a job done. 
Or the effort it takes to switch from 
one function to another. Maybe a 
few keystrokes here and there 
doesn't seem like much of a differ- 
ence. Or having to change disks 
to plot a graph. But when you multi- 
ply those little things by the thou- 
sands of times you do them, they 
make all the difference in the world. 

Text can 
"spill over" into 

next column 
Calendar /Date 

calculations 

Dictionary sort 
order (not ASCII) 

User-set decimal 
places 

Even the size of the spreadsheet 
is important. Some programs 
promise you a huge area to work 
with. Unfortunately, they can use 
so much of the computer's avail- 
able memory just keeping track 
of all the blank cells that you're left 
with only a handful. But we've 
designed SuperCalc to give you 
the largest useable spreadsheet. 

If you look at the printout below, 
you'll see a lot more examples of 
what we mean. And we think you'll 
realizewhythis is the most use- 
able spreadsheet in the world. 

Data management 
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dmwyoluslons.` 
Now we're introducing our new- 
est version, SuperCalc3, which 
comes complete with the kind of 
graphics you'd expecttofind in a 
program that does everything else 
so well. We g ive you f ull color. And 
presentation quality. Plus eight 
different type styles to choose 
from. And new financial features 
like internal rate of return. Wé ve 
even integrated all these functions 
onto one single disk. Which means 
you don't have to change disks 
all the time. Or settle for a weak 
spreadsheet and low- resolution 
graphics just for the sake of getting 

Integrated 
presentation - 

quality graphics 

Prints all 
available plotter 

colors 

both in the same package. 
As you might expect, we've 

made SuperCalc3100% com- 
patible with SuperCalc and 
SuperCalc2. So you can move 
up to it whenever you're ready. 
You can even convert yourVisiCalc 
files.The SuperCalc family is 
available for CP /M, CP /M -86, Con- 
current CP/M-86, MP /M, MS -DOS 
and PC -DOS operating systems. 
Right now, SuperCalc3 is available 
for the IBM PC, PCXTand IBM PC 
compatibles. It's only $395. And 
soon it'll be available fora lot more 
personal computers. 

Prints up to four 
charts on the 
same page 

Components of 
graph resize to 

match size of text 

Labels print 
horizontally or 
vertically, for 

best fit 

SuperCalc3. When you're really 
serious about spreadsheets, this 
is the one you'll wind up using. But 
don't take our word for it. Go try 
SuperCalc3 at your computer store 
today. And draw your own 
conclusions. 
CP /M ?CP /M-86! Concurrent CP /M-86, and MP /Mare trademarks of 
Digital Research. MS.-DOS is a trademark of Microsoft Corporation. 
IBM is a trademark of International Business Machines Corporation. 
VisiCalc is a trademark of Visicorp. C 1983 Sorcim Corporation. 

SuperCalc3 
X SORCIM' 

2310 Lundy Avenue San Jose, CA 95131 

(408) 942 -1727 

Full color 
graphics Exploding 

pie charts 

llthlltqs - To. s wlfssafs 

SMITH k CO.. CPA. 
h.' 11.11aaa11 I+h1 Muralla 

t 
...v 

New York Office 
Billings - Top 3 Emp\oyeen BHS Vad - 

Oaa..ra 
a.a.- 

-+--r ... 
_wla 

w 



Letters 

My first "fix" was to reposition the pins 
and doors and everything worked fine 
until the next slippage /jam. My second 
fix mimicked the first with the addition 
of a carefully applied drop of a superglue 
penetrating adhesive where the plastic 
pins are held in two slots on either side 
of the door. 

Eventually one door itself broke, not the 
pins. My first try at a replacement part 
was successful. A visit to my local Com- 
puterland store, a short discussion with 
their "Mr. Fixit," a brief rummaging 
through a box marked "Parts for Tandon 
Drives" and, voilà, a small box marked 
"IBM Office Products Division, 8529260, 
IPCLC 2 83" had just the right part in it. 

My total investment of time and effort 
was about 1.5 hours: 10 minutes for the 
initial phone call to determine the likeli- 
hood of success if I visited Computer - 
land, a 1 -hour round -trip drive to pick up 
the part, 20 minutes or so to get into the 
PC, remove one or two screws, and 
change the pesky door. 

I hope that this note will help those 
with similar problems to (a) try doing it 
yourself, it's an easy replacement job, and 
(b) have an easy time getting the part 

through (I presume) any IBM dealer or 
Product Center. In a call to the IBM 
Product Center in Stamford, Connecticut 
(just before mailing this note), I learned 
that the part is indeed available, although 
not in stock at the center. Delivery would 
be less than two weeks and the company 
representative with whom I spoke im- 
plied that IBM could expedite and 
foreshorten that delivery if the part is 
critical to the customer. 

Donald P. Relyea 
Hoffrel Instruments Inc. 
POB 825 
South Norwalk, CT 06854 

Looking Over the Rainbow 
A note on Rich Malloy's "Reviewer's 

Notebook" (December 1983, page 282). I 

was for a brief time a distressed owner 
of a DEC Rainbow 100. My impression of 
this machine, after about 50 hours of in- 
tensive use, was quite the opposite of Mr. 
Malloy's. It struck me as the handsomest, 
most expensive smart terminal ever 

made. I ended up returning the unit for 
a refund after a DEC support person 
agreed with my criticisms: 

1) The documentation is wretched, 
though slickly produced. In some in- 
stances, two documents contradict 
each other on the same point. No 
useful information is provided on 
screen formatting or using the func- 
tion keys. An additional set of 
documents is available for about 
$250 extra. DEC informed me that 
there was no way I could get a look 
at these documents without pur- 
chasing them. 

2) There is no high -level language sup- 
port of screen formatting or function 
keys. By trial and error I figured out 
how to simulate PRINT AT and so 
forth. But why should I have to? 
Why is there no LOCATE statement 
in the Microsoft BASIC? I could not 
figure how to use the function keys 
at all. DEC's advice was to buy the 
$250 documents and program the 
softkeys in machine code. Again, 
after spending nearly $4000 on a 
"system," why should I have to code 

PLOTWARE -z This ad 
interfaces to most 

dei ces: CRT' S, 
PLOTTERS, DOT 

MATRIX PRINTERS 
(at maxi mum dot 
resolution). & 

with "do -i t- 
yourself" custom 

attachments. 
Use with PCDOS, 
MSDOS, CPM /66, 

CPM /80, CDOS, etc 
(and UNIX i n MAY! ) 

Makes all charts 
with FONTS ( 1 

text styles) Greek. 
italic, Russian, 
Old English. or 

different shaded, 
very stylish ones. 

Even Hebrew and 
math or special 

symbols - or "Do- 
it -your self "fonts. 
Include LOGO' S and 
digitized figures. 
Plus - all pictures 
can be TRANSMITTED 
to remote stations. 
Use with electronic 
"cut -and -paste ",for 
camera ready copy. 

Ua s drawn entirety by PLOTWARE -z. 

R. C S : 399 
oQ\.FONTS: >SO 

DON' T BE 
MppuC110 

by I i mi t e d 

graphies! 

F/IMIrS /M trinar 

p, SX 
'T R n ., 33 cj, 

E, ts. 
" F o-\s 

GET PLOTWARE -z : A rel i abl e 
with over 3 years of proven 
Complete with comprehensive 

system 
usage. 
manual 

now with user -written application 

DIRECT ACCESS 
to your data from 

1. Word Processors 
( l i k e WORDSTAR) 

2. DATA BASE files 
(like dBASE II) 

3. SPREAD SHEETS 
(Super Cale 2) 

4. Compi 1 era, and 
Assemblers -even 
interpretive BASIC 

5 easy ways to use, 
from: menu driven 
to command files to 
direct library use. 
try the DEMO at your 
dealer or contact: 

THE 

ENERCOMP CO. 
1978 S. Garrison #7 

Lakewood, CO. 80228 
(303)987 -0126 
telex: 499 -6325 

Crs{ss.erss t.ngtt.t sa t/ k ) s t. r a. OM t. QCMSrY esn-ea,mm wusssa- Qeasru 
notes & extensive "walk-thru" help ig.: ist ,ts :msiieïr 
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FIRST CLASS SOFTWARE 
TAKES YOU SOMEWHERE AND GIVES YOU SOMETHING SPECIAL 

'%I`,1, ,./1 
AGENT 2.0 A crisis, 
real or imagined? A spy, 
ours or theirs? A file, 
fact or fiction? You must 
decide. 

P 

Portfolio Manager 
BLU CHIP PORTFOLIO 
MANAGER Your broker 
on a disk. Tracks your 
portfolio. A data base 
for investors --with 
spread- sheet 
capabilities. 

THGTH 
Action List Data Base Manager 
THOTH Advisor to the 
gods of Ancient Egypt 
can now be yours. The 
easy action list data 
base manager to 
increase your 
productivity. 

C TOOLS 
C TOOLS A collection 
of our most useful C 
routines. Add flavor to 
your C programming 
and save time too. 

All Xor products are 
designed for the IBM' 
PC and compatibles. 

IBM is a registered trademark 
of International Business 
Machines Corporation. 

r 

EVO 
EDO The game of 
many strategies where 
no strategy is sacred. 
Think fast and 
remember -- danger 
often wears a smile. f- 
ST HIPPOLYTE'S 
WALL The challenge of 
the wall. Colorful. Ever - 
changing. Complex. 
How will YOU do when 
you're up against THE 
WALL? 

CORPORATION 
Ask for Xor products at fine Computer Stores. 

5421 OPPORTUNITY COURT MINNETONKA, MN 55343 (612) 938 -0005 
Circle 388 on inquiry card. 



Letters 
my own routines for such a rudi- 
mentary function? Obviously, DEC 
expects the end user only to buy 
packaged software. 

3) DEC advertises that its dual pro- 
cessors can run "thousands" of ex- 
tant CP /M and CP /M -86 disks. Not 
so. Because DEC has chosen a per- 
verse disk format (single -sided quad - 
density, 98 tpi) and has shut out 
third -party vendors by an "authori- 
zation" program, the only software 
available for the Rainbow is what 
DEC approves and sells. This 
amounts to dozens, not thousands, 
of programs. 

When BYTE does a full -bore review of 
the Rainbow, I hope you will address 
these points. I am convinced that my 
criticisms are valid, by my experience, by 
the concurrence of the DEC support per- 
son, and by the sudden plummet of 
DEC's stock after the Rainbow was 
introduced -attributed by a DEC 
spokesperson (in The New York Times) 

almost wholly to the personal computer 
division. 

I think DEC rushed into the market 

with a handsome but immature product. 
In a year or two the Rainbow may be a 
good, solid, general -purpose microcom- 
puter. At the moment it's a collage of im- 
pressive features with limited utility. 

Carter Scholz 
2110 Acton, #2 
Berkeley, CA 94702 

A review of the Rainbow is scheduled for 
April. 

IBM Screen Displays 

Many thanks to Tim Field for supply- 
ing the screen listing (the program for 
switching of monitors on the IBM PC). 
Other than some minor comment errors, 
the listing was bug -free and worked great 
the first time around ( "Enhancing Screen 
Displays for the IBM PC," November 1983, 

page 99). This was my first try at assem- 
bly- language programming and I found 
this program useful in developing a feel 
for the power and flexibility this method 

Powerful Z80 emulation, priced well 
within your grasp. That's NICE." 

NICE may be only 3" square and 1/2" thick, but it hands you full speed, 
real -time emulation for the Z80 -over 50 emulation functions, softwe 
breakpoints, all memory addresses and all 1/0 ports. 

Just plug NICE directly into the target Z80 socket and any RS2132 trminal 
for system development, troubleshooting, debugging or testing . . at home, 
in the lab or in the field. 

And NICE hands you all this performance, portability and Versatility for only 
$498'... the best emulator price /performance ratio on the ní$rkct, hands down. 

Call in your order today using 
your VISA or Mastercard num- 
ber: (800) NICOLET outside 
CA, or (415) 490 -8300 in CA. 
Or send your 
check or 
money 
order 
to NICE, 
Nicolet 
Paratronics 
Corporation, 
201 Fourier 
Avenue, Fre- 
mont, CA 94539. 
'Payment by check, money 
order, VISA or MasterCard. 
NICE Is a trademark of Nicola 
Paratron4x Corporation 
z8o Is a trademark of ZEog, loc. 
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of programming offers for functional 
control. 

As pointed out by Mr. Field, the default 
values for initial conditions can be 
modified to suit the individual user. I find 
that starting with the monochrome 
screen rather than the color monitor, and 
white characters on a black background 
are more natural initial states. This start- 
up condition can be achieved by modify- 
ing three lines in the listing as follows: 

LINE 0112: CUR MODE 
DW MONO_IREA 

LINE 011A: COL80_AREA S 

< 5019H,000FH,20H,3 > 
LINE 0122: COIAO_AREA S 

< 2819H,000FH,10H,1 > 

Line 0UA remains unchanged; although 
the comment indicates the attribute to be 
reverse video, this is not the case. For re- 
verse video the 0007h value should be 
0070h. 

Again, due to its ability to remain ac- 
tive under all operating modes, and its 
ease of implementation, this program is 
far superior to any of the other monitor - 
switching programs I have seen. 

Sig Hansen Jr. 
6530 Happy Canyon Rd. 
POB 125 
Santa Ynez, CA 93460 

Thanks to Tim Field for his article 
"Enhancing Screen Displays for the IBM 

PC" (November 1983, page 99). 
One small detail should be pointed out 

to readers: the file, after assembling, 
should be converted to .COM by using 
the Exe2bin program. I spent a whole day 
trying to get it to work, and because the 
last paragraph of the article states that you 
can buy an installation program, I 

thought I was ripped off. 
Many thanks again for an "It's just what 

we needed" program. 

Marvin Konopik 
American Embassy 
APO San Francisco, CA 96356 

Address Correction 
The International Association of Com- 

puter Crime Investigators was mentioned 
several times in "Computer Crime: A 



SpeeDemon TM 
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SpeeDemon T 
SpeeDemon 

Three ways to 
Speed up your Apple II 

& Apple IIe for $295 
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The SpeeDemon from Mcl 

Makes any Apple II, 
31/2 times faster. 

II +, or lie run 

Makes your Applesoft, 
Word Processing, D.B. 

Apple 
Master, 

Fortran, 
Pascal, 

or Visicalc programs run up to 31/2 times 
faster. 
Costs less than any other speed up card. 
Costs only $295. 

Circle 225 on inquiry card. 

Pleasesendme SpeeDemons by return mailat$295each. I have enclosed $ 

I have an: Apple 11 Apple II plus Apple Ile This is for: O Business Use 

Or charge my: Visa Mastercard O American Express Personal Use 

My Acct ais Expires 

Name 

Address 

City State Zip 

Signature Calif Res. Add 6i% Sales Tax. 

Mail to: McT 1745 21st Street Santa Monica CA 90404 Telephone (213) 829 -3643 

_: .c T 
Dealer Inquiries Invited 

Apple is a registered trademark of AppleComputers, Inc. VisiCalcisa registered trademark o (VisiCorp,lnc. DB Master is a registered trademark of Stoneware,Inc. 
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/J,iiiiow .. 
"What a feeling!" 

That's just how you'll feel 
knowing you've purchased an 
IBM -compatible Personal 
Computer with full color 
graphics capability at a price 
far, far below anyone else. 

STANDARD FEATURES 
Full Graphics capabilities 128K Ram 

(expandable to 256K) Two RS232 Serial 
Ports One parallel printer port Color 
Display Card Fully detachable, 
iBM- compatible Keyboard 8 Expansion 
Slots MS -DOS Operating System Real 
Time Clock and Calender 
IBM is I regostersOtraclemarY Olin's, man° .i Bmme.. M.ctroe. 
CWMnu.p.te,e. trademark 01 D,ontl ¢n. Inc 

MS DOS ...r.p.te,ee4.U- n.n,ofM,00SO1t Inc 

w rtldassl 

` , . . . . . 
p ( 'l' . . . L: 1 

For further information call 
800 -821 -3628 

Handwcllcorp. 
4962 El Camino Real Dealer and OEM 
Los Altos, CA 94022 inquiries incited 
415 962 -9265 
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Letters 

Growing Threat" by Collen Gillard and 
Jim Smith (October 1983, page 398). We 
are a newly formed nonprofit public - 
benefit corporation created to profession- 
alize and educate the data -processing, 
legal, and criminal- justice communities in 
computer -crime investigation. Our ad- 
dress was incorrectly listed as Bur- 
lingame, California. Our correct address 
for anyone who may be interested in 
more information is: 

International Association 
of Computer Crime Investigators 

1100 Gough St., Ste. 8F 
San Francisco, CA 94109 

As we indicated in the article, we also 
collect data on computer crime cases. This 
type of information is made available to 
our members on a periodic basis. We are 
an international organization with 
members covering several continents. 

Bruce Goldstein 
1100 Gough St., Suite 8F 

San Francisco, CA 94109 

Computer Crime 
Giving Hackers a Bad Name 

As a hacker, I feel that the term 
"hacker" has received a new, derogatory 
connotation implying illegal computer 
use. I have been using computers for 
about 10 years, and the term has always 
meant "one who is a computer hobbyist.' 
I feel that those who access a computer 
without permission using false pass- 
words should be accused of forgery! 

Granted, it's sometimes easy to hit (ac- 
cess) a system, but saying "There's no 
security; it's so easy" does not erase the 
fact that access was granted under false 
pretense. It's also easy to write someone 
else's signature on checks or documents, 
but that doesn't make it right. Because 
computers cannot read a person's signa- 
ture, the password became the computer 
equivalent of a signature. Those who use 
a false or forged password should be 
treated as forgers. 

The recent article "Computer Crime: A 
Growing Threat" (October 1983, page 398) 
that referenced this problem was far from 
complete and a little misleading. The Las 
Alamos computer that was accessed was 
specially designed for easy public access. 

(See Electronics, September 8, 1983, page 
52.) And the last half of the article reads 
like an ad for the Secure Access Unit 
(SAU) hardware. The author failed to 
acknowledge that the same protection can 
be obtained with a simple software addi- 
tion. In fact, all the SAU is is a computer 
and autodial modem. Why use two com- 
puters when you already have one that 
will easily handle the job? 

As a hacker, I feel that the articles about 
computer theft are giving us a bad name. 
How about some positive articles on 
remote bulletin boards, remote systems, 
and public- domain software? 

Mike Woodward 
606 Kinglet St. 
Suisun, CA 94585 

Kudos to Steve 

Again, Steve Ciarcia has another ex- 
cellent construction article, "Build the H- 
COM Handicapped Communicator," 
(November 1983, page 36). Although I 

have no use for the communicator 
described, the article provided a wealth 
of information on single -chip microcom- 
puter solutions to seemingly complex 
problems. I look forward to more projects 
like this, especially the well- documented, 
fun -to -read assembly -language listing. 
Keep up the good work. 

Chris Brown 
FEIIAMSF -EUR 
APO New York, NY 09086 

A Clarification 
I would like to comment on Mark 

Haas's review of the TI Professional in the 
December 1983 issue. On page 320, while 
comparing the TI and the IBM PC, he 
claims that the TI "also has a PSET STEP 
variation" which, in the context, implies 
that the IBM PC does not. In fact, IBM 
PC graphics coordinates can be used in 
the STEP format. There is a description 
of this in Chapter 3 of the IBM PC BASIC 
manual, beginning on page 38. 

Daniel Bernstein 
5 Brewster Ln. 
Bellport, NY 11713 
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Introducing 
the MTX5IT2 

AWorld 
Apart from 
the Ordinary. 

It begins with the sense of touch. 
With the sleek black metal housing. Cool to the touch. Cool to 

the advanced circuitry and components contained within. 
And the solid feel of people -sized keys set up in a field that gives 

you room to work and space in which to think. 
But the difference only begins with what you see and feel. Where 

it ends...well, that's really up to you. 
In a verypractical sense, the only limits you'll experience with 

the MTX5I 2 are those you choose to accept. 

64K To 512K RAM -A Look On The Inside 
Take a close look at the MTX512. 
We could tell you it offers the greatest performance and versatil- 

ity of any micro in its price range, but we think you're smart enough 
to draw your own conclusions. 

The design is elegant in its simplicity. Remarkable for the power 
and complexity it represents. 64K RAM built in, with total expan- 
sion to 5I2K. And that doesn't include 16K of video RAM con- 
trolled by its own processor. 

Speaking of video, keep in mind this is no ordinary monochro- 
matic, single screen system. The MTX starts off where other micros 
end up. Delivering vivid screen capabilities with 256 x 192 pixels 
that crisply define interference -free high resolution graphics. 16 
brilliant colors that can be displayed simultaneously. In a format 
powered by 32 easily movable, user -defined graphics characters. 
Graphics capabilities you'd find impressive in a system that gives 
you a single screen to work in. With the MTX, you have eight. 

Yes, eight. 
Eight definable windows to operate independently or in tandem. 

And still maintain full screen capabilities. Thus, you can manipu- 
late spread sheets on the MTX and see the impact of changing 
variables in graphics at the same time. Eight separate windows 
on the world. We call them Virtual Screens. You'll call them 
extraordinary. 

Far from ordinary as well are the built -in system outputs that 
come standard on the MTX. The Centronics parallel printer port. 
The two industry- standard joystick ports. The uncommitted paral- 
lel I/O port. The Cassette port with 2400 baud. Separate TV and 
Video Monitor Ports. The 4- channel sound hifi output. We've even 
installed a ROM cartridge port foc word processing and other dedi- 
cated programs. 
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Interactive Languages 
And Routines -A Look 
At The Way All Micros 
Will One Day Perform 

Forget the way all other 
micros perform. This is the 
way they should. 

Interactively. 
With the MTX, you can create and manipulate programs using 

four different languages in dynamic interaction, all coordinated 
through the FRONT PANEL DISPLAY. Interweaving elements 
as you would in creating a symphony. 

And take a serious look at the languages housed in the MTX's 
24K ROM. MTX BASIC, a more powerful form of BASIC that 
allows you to use all standard BASIC programs. MTX GRAPH- 
ICS, with straight forward commands, eliminates the tedium and 
difficulty of creating complex graphics programs. NODDY, an I1- 
command "easy learn" language that can transform real world pro- 
gramming into a child -friendly activity. And MTX ASSEMBLER, 
which enables sophisticated programming in assembly language. 
Something else the advanced programmer will appreciate is our 
ASSEMBLER /DISASSEMBLER, tied to BASIC, which provides 
unprecedented display and keyboard access to Z80 CPU storage 
locations, memory and program. 

If you're hungry for more, PASCAL and FORTH are also availa- 
ble as add -on ROM packs. 

On the keyboard side of things, you'll find a number of operator - 
oriented features that speed up and ease up the operation of the 
MTX. The separate numeric pad with quadri- directional cursor 
control and full editing functions. The eight dual function keys. 



The auto repeat function on all alpha- numeric keys. Add to this 
such programmer- saving features as the use of abbreviated BASIC 
commands, a built -in syntax verifier, automatic cursor -honing to 
errors, auto -line numbering and automatic scrolling, and you begin 
to see the MTX not only opens a lot of doors that other micros 
leave closed, but speeds you through them as well. 

The 160 Megabyte Connection -A Look At 
The System 

To build a good system, quality must be designed in at every level. 
We designed the MTX and its complete line of system periph- 

erals using proven, standard components. Striking a strategic bal- 
ance between power, versatility and dependability. Our Z80A 
processor, running at 4MHz, gave us the high performance charac- 
teristics we were striving for, plus the ability to expand into the 
MTX Hard Disc, MTX Silicon and Floppy Disc CP /M operated 
systems. Systems that could provide up to 160 megabyte storage 
capacity. More power than you'll probably ever need, unless you 
take full advantage of the MTX's impressive system capabilities. 

Systems hookup is as simple as every other MTX procedure. 
By merely plugging in the twin RS232C Serial interfaces and the 
Node software, sold optionally, you're ready to create a disc -driven 
interactive communications network (OXFORD RING ()) that can 
link up to 255 units. 

Software? You'll never worry about software availability with 
the MTX. Dozens of MTX -dedicated programs have already been 
created, supplementing the vast landscape of CP /M applications 
software currently available. And advance word of the MTX's 
technical capabilities has precipitated an MTX software "push" 
on the part of many leading software manufacturers. 

Word Processing For $999 -A Look At A 
Great Deal 

Look first at the capabilities, then at the price. 
This is word processing the way it should be. Quick. Easy. 

Professional. A package that includes the MTX5l2; the powerful 
New Word, word processing ROM cartridge; and the Memotech 
DMX80 correspondence quality printer* An exceptional value! 

And that brings us to the bottom line. 

A Look At The Price 
There's a very simple equation that covers the pricing of 

the MTX512. 
The more engineering you put in a system, the less it will cost 

to produce. As you've already seen, the MTX is a pure product of 
advanced, innovative engineering. 

Which is why we can sell it for $595** 
And why we can confidently back it up with a full one - 

year warranty. 
Make no mistake. When you turn this page, you'll be return- 

ing to a world very different from this one. 
A world in which all microcomputers will suddenly seem 

very different. 
Suddenly very ordinary. 

For more information about the MTX512, or to find out the 
location of the MTX dealer nearest you, contact Memotech 
Corporation, 99 Cabot Street, Needham, MA 02194; or phone 
(617) 449.6614 

MEMOTECH 
CORPORATION 

CP /M is a trademark of Digital Research, Inc. 
New Word 's' is a trademark of New Star Software, Inc. 
DMX80 correspondence quality printer suggested retail price $395. 
**Suggested retail price. 
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Build a Third-Generation 
Phonetic Speech Synthesizer 

The idea for this month's project 
may seem familiar to many of you, 
and with good reason: I've done proj- 
ects on building speech synthesizers 
five times before. Why? The inte- 
grated- circuit technology for doing it 
keeps getting better and better, and 
I like nothing more than experiment- 
ing with new chips. 

The Shadow of the Past 
The most successful of the past 

speech- synthesis projects were the 
Sweet Talker, presented in September 
1981 (see reference 3), and the Micro- 

Copyright © 1984 Steven A Garcia. 
All rights reserved. 
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by Steve Ciarcia 
vox, presented in August and Sept- 
ember 1982 (see reference 4). Many 
of you have built and used these as 
peripheral devices on your personal 
computers. 

The original Sweet Talker was a 
simple, parallel -port- driven pho- 
neme -based synthesizer. To make it 
talk, you just sent 6 -bit phoneme 
codes to it. It's still useful; I've used 
it for broadcasting weather reports, 
among other things (see reference 1). 

The Microvox was an enhancement 
of the same basic design. Both these 
devices were built around the Votrax 
SC -01A chip, a member of the second 
generation of commercial speech - 
synthesis products. (The first genera- 

tion consisted of hybrid modules 
containing many discrete com- 
ponents.) 

Latest Technology 
I suppose I would continue to 

tinker with improving the sound 
quality from this foundation if I had 
not been beaten to the punch by the 
appearance of an enhanced speech - 
synthesis chip. This month we'll look 
at the latest development in phonetic 
speech synthesis: the SSI263 inte- 
grated circuit from Silicon Systems 
Inc. 

Speech- synthesis chips of the new 
third generation, such as the SSI263, 
produce much more intelligible 



The latest development in phonetic speech synthesis is the Silicon 
Systems SSI263 chip 

speech than did older devices, such 
as the SC-01A. The new chips 
achieve this through more flexible in- 
tonation, inflection, and filtration. 
With the SSI263, it is possible to vary 
these three effects on the fly as well 
as load new speech phonemes dy- 
namically. When synthesizing in this 
way from sufficiently detailed data (at 
about 400 bits per second), the 
SSI263 generates the most human - 
sounding synthesized voice I've 
heard to date. (Systems that 
reproduce a digitized human voice 
can still sound better, however.) In its 
minimal operating mode, which re- 
quires data at about 50 to 70 bits per 
second, the quality of sound is com- 
parable to that produced by the 
Votrax SC -01A. 

Sweet Talker II 
Seeing that the SSI263 could be 

easily interfaced to many different 
microprocessor -based systems, I 

decided to use an Apple II Plus as its 
host because the Apple's allocation of 
a separate address space for each ex- 
pansion slot would eliminate address 
decoding on the speech card. The 
board, which contains only two 
chips, can be adapted for use with 
many other computers if you don't 
mind a little extra wiring. Out of sen- 
timent for my earlier project, I decid- 
ed to call the new package the "Sweet 
Talker II" It's shown in photo 1. 

Programming the Sweet Talker II 
can be simple, if you'll settle for a 
monotonic, uninflected voice, or 
complicated, if you need the highest 
quality speech. Unlike its prede- 
cessor, the SC-01A, which used only 
a 6 -bit phoneme input, the SSI263 
contains five registers (totalling 40 
bits) that influence the emitted 
sound. With the constant updating of 
all the registers (at a higher data rate 
and controlled by a more complex 
program), the SSI263 can even sing 
with vibrato. 

Because the SSI263 is just out on 
the market, very little has been pub- 
lished on it. After a review of the 

basic techniques of computer speech, 
we'll go through some specific infor- 
mation about the device. Following 
that, we'll look at the simplicity of in- 
terfacing the SSI263 to a personal 
computer and discuss the software 
needed to support it. 

Review of Computer Speech 
There are three major techniques 

presently employed to allow corn - 
puters to speak: formant synthesis, 
linear -predictive coding (LPC), and 
waveform digitization. The most 
noticeable difference between these 
three methods is the amount of data 
required to construct a word. 

In formant synthesis, an electronic 
model of the human vocal tract is 
constructed. Driven with signals 
from frequency and noise generators, 
the model mimics the natural reso- 
nances of the vocal tract. The output 
spectrum contains bands of resonant 
frequencies called formants. 

The most common variant of the 
formant technique is called phoneme 
synthesis, in which the spectral 
parameters are derived from basic 
word sounds -the phonemes. In 
such a circuit, each phoneme is as- 
signed a digital code; the synthesizer 
circuit utters phoneme sounds corre- 
sponding to the codes it receives. 
Therefore, speech is produced simply 
by stringing the phoneme codes 
together. 

The original electronic voices of this 
type were intelligible but had a slight- 
ly mechanical quality. The latest 
phoneme synthesizers, on the other 
hand, combine control of pitch, rate, 
amplitude, and filtration to achieve 
quite lifelike speech. Continuous 
speech using phoneme synthesis can 
generally be obtained with data at a 

rate of less than 100 bps (bits per sec- 
ond), using no extra control attri- 
butes. Even with all the embellish- 
ments, it never requires a data rate of 
more than 400 bps. 

Linear -predictive coding (LPC) is 
similar to formant synthesis in that 
both techniques are based on the fre- 

quencies found in speech and use 
similar hardware to model the vocal 
tract. Instead of encoding phonemes, 
however, LPC uses stored filter coef- 
ficients, amplifier -gain settings, and 
excitation frequencies; the name of 
the method is derived from the pro- 
grammed activities of the multistage 
lattice filters that produce the desired 
formants. Continuous speech can 
generally be achieved with data rates 
of 1200 to 2400 bps. LPC has been 
used in products from Texas Instru- 
ments (the Speak & Spell and the 
now -discontinued TI 99/4 Text -to- 
Speech Translator) and General In- 
strument (the VSM2032 Voice Syn- 
thesis Module). 

The third technique of computer- 
ized speech is waveform digitization, 
which reproduces a voice waveform 
from its stored amplitude character- 
istics. The simplest form is uncom- 
pressed digital data recording by 
pulse -code modulation (PCM). A 
more complex method involving data 
compression is called adaptive dif- 
ferential pulse -code modulation 
(ADPCM). 

In digital recording by PCM, the 
analog waveform from a real human 
voice is sampled at a frequency twice 
that of the highest frequency to be 
preserved from the voice; the 
samples are sent through an analog - 
to- digital (A /D) converter and stored. 
The digital signal is played back 
through a digital -to- analog (D /A) 
converter and a low -pass filter. Since 
it's essentially a recorded voice, the 
reproduced speech retains the origi- 
nal inflections and accents. Unfor- 
tunately, waveform digitization re- 
quires very high data rates, so the 
vocabulary is usually limited by the 
amount of data that can be stored. 

For more detail on speech digitiza- 
tion, you can refer to some of my 
previous articles in BYTE. In June 
1978 I published a simple project for 
digitizing and reproducing speech 
from uncompressed data; you might 
call it "brute -force digitization" (see 
reference 5). The second project, 
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FLOW DIAGRAM 

AUDIO OUT AO - 1 24 -VS 
AGND - 2 23 -DIV2 

1XCK /2 
0XCK TP1 - 3 22 - XCK 

AIR - 4 21 -R/W 
EXTERNAL TP2 - 5 20 -CS1 
CLOCK 

RS2 - 6 19 -CSO 
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READ /WRITE 
RSO - 8 17 -D7 

DO - 9 16 -D6 
CHIP SELECT 

CHIP SELECT D1- 10 15 -D5 
D2 11 14 -D4 

RESET DGND - 12 13 - D3 

SSI263 PINOUT 
lb) (TOP VIEW) 

Figure 1: Pinouts o f the Silicon Systems SSI263 speech- synthesizer integrated circuit. 

Support for the 55I263 

As with many Circuit Cellar projects, 
the Sweet Talker II is available with the 
text -to- speech software from a source listed 
at the end of the article. In true Circuit 
Cellar tradition, however, many of you will 
hard -wire the unit as I've detailed. Unfor- 
tunately, since the program is owned by 

Silicon Systems Inc., royalties are involve d 

and it cannot be published. In an effort to 

reward rather than diminish your handi- 
work, I will pay the royalty and provide 
the Apple II software to anyone sending 
me a photograph o f his or her custom - 
assembled Sweet Talker II. This offer ex- 

tends to noncommercial applications and 
individual experimenters until June 1, 

1984. 
In the long term, the 551263 will be sup- 

ported by Sweet Micro Systems, the com- 
pany that makes the Mockingboard music - 
synthesis system for the Apple II. Sweet 
Micro Systems' latest version o f the Mock - 
ingboard can use two optional SSI263s to 

provide synthesized voices that can sing 
along in stereo with the synthesized two - 
channel music; the chips are plugged right 
into sockets on the circuit board. Photo 3 

on page 40 shows the new Mockingboard, 
containing one SSI263, plugged into an 
Apple II Plus. 

I've made sure that the Sweet Talker II 
will be software- compatible with the voice 
software intended for the Mockingboard, 
and it should be compatible with other 
SSI263 -based products for the Apple II as 
well. 
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published in June 1981, was for re- 
producing digitized speech from 
compressed data (reference 2), and 
the third article, appearing in June 
1983, was a project that used ADPCM 
(see reference 6.) 

SSI263 Integrated Circuit 
The Silicon Systems 55I263 is a 

self- contained phoneme -based 
speech synthesizer. It consists of a 

single 24 -pin CMOS (complementary 
metal -oxide semiconductor) inte- 
grated circuit that runs from a 5-V 

(volt) power source. It provides an 
analog output for music, sound ef- 
fects, and continuous speech of 
unlimited vocabulary at low data 
rates. The 55I263 is easy to interface 
with any microprocessor; its prin- 
cipal characteristics are listed in table 
1. Figure 1 contains a pinout diagram; 
a description of each pins function is 
shown in table 2. The 55I263 can use 
a 3.59 -MHz color -burst crystal 
divided by 2 or 4 as a timebase, or it 
can run off an external 1- or 2 -MHz 
clock signal. 

The 55I263 contains five 8 -bit inter- 
nal registers, which allow 256 
phoneme -equivalents; 4096 pitch 
variations; and control of amplitude, 
rate of articulation, and vocal -tract 
filter frequency response (useful for 
sound effects). The individual reg- 
isters are described in the text box on 
page 38. 

1. appropriate control inputs (R /W, CSO, 
and CS1) for address mapping with 
several buses 

2. provision for resetting at power -down 
3. five 8 -bit internal registers 
4.256 phoneme equivalents (64 different 

phonemes each with four different dura- 
tion settings) 

5. four modes of handshaking 
6.4096 pitch variations (32 absolute levels 

with eight different speeds of inflection) 
7. 16 speed settings 
8. 16 amplitude levels 
9. eight rates of articulation 

10. 255 settings of the vocal -tract filter fre- 

quency response 

Table 1: Operational characteristics of the 
SSI263. 

A Simple Circuit 
Connecting the 55I263 to any 

microcomputer system is not hard, 
but with the Apple II family of com- 
puters (II, II Plus, and IIe) the con- 
nection is simplicity itself (due largely 
to the address decoding provided on 
the Apple's motherboard). As you 
can see in figure 2 on page 32, the en- 
tire Sweet Talker II circuitry consists 
of only two integrated circuits and a 

few passive components. 
In figure 2, IC1 is the 55I263, which 

can be directly connected to the 
Apple's data and address buses, 
operating on interrupts generated on 
the IRQ (normal interrupt request) 
line. The chip is selected when the A6 
address line and the R/W and I /O- 
select status lines are active. Address 
lines AO, Al, and A2 seléct the prop- 
er register for data to be entered 
through the eight data -bus lines DO 

through D7 The three low -order ad- 
dress lines are individually asserted 
to trigger one of three mutually ex- 
clusive register -select inputs on the 
voice -synthesis chip: RSO, RS1, or 
RS2. 

When plugged into expansion slot 
4 of any Apple II- series computer, the 
registers are addressed at hexadeci- 
mal C400 through C404 (decimal ad- 
dresses 50240 through 50244). 

The remaining components on the 
speech- synthesizer board constitute 
the amplifier and filter sections. 



Capacitors C4 and C5 and resistors 
R2 and R3 form a simple low -pass 
filter. The audio signal is then 
amplified by an LM386 1-watt opera- 
tional amplifier (IC2) to directly drive 
an 8 -ohm speaker. Potentiometer R4 
controls the volume on the external 
speaker (connected to the header 
provided). In addition to the +5V 
supply needed by the SSI263, the 
board requires a + 12-V supply to 
power the op amp. 

Speaking in Phonemes 
All the words in the English lan- 

guage can be written using only 26 
alphabetic characters, but the lan- 
guage contains far more than 26 
sounds -most letters of the alphabet 
(or combinations) can represent more 
than one sound. As a practical mat- 
ter, English can be considered to con- 
tain 50 or so distinct sounds, called 
phonemes. These are listed in table 3 

on page 33. 

It's not as hard to use the phoneme 
list as it first appears. For example, 
the phonemes in the word "disk" are 
written as follows: 

DISK 
Simple enough. From the table, the 
corresponding digital codes (in hexa- 
decimal) are 

25 07 30 29 

These are the values fed into the 
speech synthesizer. 

Few words are quite that easy, 
though. For instance, the five distinct 
phonemes in "hello" are 

HFEHLOW 

These are translated into the hexadec- 
imal codes 

2C OA 20 11 23 

It isn't necessary for you to become 
a linguist to use a phonetic speech 
synthesizer because many lists of 
words and their phoneme equiva- 
lents are available (see reference 3). 

Programming for Phoneme 
Synthesis 

The speech- synthesizer board 
speaks a word when it receives, in se- 

Pin Function 
1 AO (Audio) -analog output, DC- biased at VD° /2. Requires an external audio amplifier 

to drive speaker. 

2 AG (Analog Ground) -must be connected to a good ground potential to eliminate noise 
in the output signal. 

3 TP1 (Test Point 1) 

4 A/R (Acknowledge /Request- Not) -digital open -collector output. When forced low it 

requests new data. It can respond on a frame or phoneme boundary condition or be 
deactivated (see DRO, DR1 -page 38 -and PD /RST). This signal can also be read on 
D7 in an inverted state. 

5 TP2 (Test Point 2)- normally not used. 

6 RS2 (Register Select 2) -used in conjunction with RS1 and RSO, these three register 
select lines are used to select and write to one of five internal registers. 

7 RS1 (Register Select 1) 

8 RSO (Register Select 0) 

9 DO -first of data lines, listed in order of increasing significance 

10 D1 

11 D2 

12 Vss (ground) 

13 D3 

14 D4 

15 D5 

16 D6 

17 D7 -most significant bit of 8 -bit data bus. D7 is bidirectional. When read, high is an ac- 
tive request for new data and low is an acknowledgment that data has been received (A/R). 

18 PD /RST (Power Down -Not /Reset) -this input is active in the low state. When active, 
it powers down the SSI263 and silences the audio output and retains its DC bias without 
disturbing the internal registers. It also puts the SSI263 in a disabled -A /R mode. 

19 CSO (Chip Select 0)- control input that selects the SSI263 on a microprocessor control/ 
mapping bus, active high. 

20 CSI (Chip Select 1- Not)- active -low state. 

21 R/W (Read /Write- Not) -control input, write is an active -low state (writes into DO 

through D7), read is an active -high state (reads D7 only). 

22 XCLK (External Clock Input) -input for externally supplied clock. Normal frequency in- 
put is in two ranges: 2.0 MHz/1.79 MHz or 1.0 MHz/895 kHz dependent upon level of 
DIV2 input. 

23 DIV2 (External Clock Divide -by -2 Input) -when this input is high, XCLK = 2 or 1.79 MHz. 
When this input is low, XCLK =1 or 0.895 MHz. 

24 VDO (Positive Voltage Supply) -Vp0 operating range is +4.5 V DC to 6.6 V DC. 

Table 2: Pin functions of the SSI263. 

quence, the codes for the constituent 
phonemes. The programming for 
this can be simple: POKE statements 
in BASIC suffice. If the synthesizer 
were plugged into slot 4 of an Apple 
II, the program of listing 1 would 
cause it to say "hello" in a monotonic 
voice. Observe that the program 
loads the stop phoneme (hexadeci- 
mal 0) after the end of the word; this 
makes the synthesizer stop sounding 
the last phoneme. 

You'll also note that the first six ex- 
ecutable statements in listing 1 load 

constant values into the registers in 
the speech- synthesis chip; the five at- 
tribute registers in the 55I263 must 
be properly initialized; once they 
have been, a program using this 
method can cause the chip to emit 
the sounds of essentially any word or 
series of words. But an interpreted 
BASIC program is not fast enough to 
operate in an interrupt mode or dy- 
namically change the attribute 
registers with each phoneme. 

So a program in BASIC can only 
scratch the surface of the 551263's 
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Figure 2: Schematic diagram of the Sweet Talker II circuitry. 
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Listing 1: This BASIC program causes the Sweet Talker II to pronounce the word "hello" 
by sending it the minimal set of phoneme codes. 

10 REM SET UP 

20 POKE 50243,255 
30 POKE 50240,192 
40 POKE 50243,116 
50 POKE 50244,231 
60 POKE 50242,168 
70 POKE 50241,127 
100 HOME 
110 PRINT "HELLO" 
120 DATA 44,10,32,17,35,0 :REM 

130 FOR X =1 TO 6 

140 READ A 

150 POKE 50240,A :REM LOAD PHONEME INTO INPUT 
160 FOR T =0 TO 50 :NEXT T :REM DELAY TIL NEXT 
170 NEXT X 
180 END 

SSI263 FOR 

:REM 

:REM 

:REM 

:REM 

:REM 

:REM 

TRANSITIONED INFLECTION 
CONTROL BIT EQUALS 1 

SET PHONEME DURATION 
CONTROL BIT EQUALS 0 AND SET AMPLITUDE 
SET FILTER FREQUENCY TO NORMAL 
SET SPEECH RATE TO NORMAL 
SET INFLECTION LEVEL 

PHONEMES FOR WORD HELLO 

capabilities. To really appreciate what 
it can do, you have to exercise the 
chip with an assembly -language pro- 
gram that adds inflection and intona- 
tion. The program in listing 2 on 
pages 34 and 35 also causes the 
system to say "hello" but with 
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REGISTER 
PHONEME TIME 

superior results. For speech applica- 
tions requiring the most reliable in- 
telligibility, an assembly -language 
word -list -to- phoneme output pro- 
gram is required. 

But many applications require an 
essentially unlimited vocabulary, for 

CB 
220µF 
+1( 

R5 
10 

C7 T O.lµF 

Q 

TO 
SPEAKER 

instance, if you wanted your corn - 
puter to read aloud the stories on the 
Associated Press newswire. (By the 
way, that's an acid test for intelligibil- 
ity of synthesized speech.) In such 
cases, you'll need a program that can 
perform its own translation from nor- 
mal spelling to phoneme codes 
using a text -to- speech algorithm. 

Text -to- Speech Algorithm 
A text -to- speech algorithm is a pro- 

gram that takes words spelled out in 
letters encoded in ASCII (American 
National Standard Code for Informa- 
tion Interchange) and analyzes them. 
It determines which characters are 
silent and which should produce 
sounds, and what kind of sounds, by 
following a set of general pronuncia- 
tion rules. Most research in such syn- 
thesis by rule has been on English, 
but text -to- speech algorithms have 
been written for other languages as 
well. 

The amount of program code 





Listing 2: An assembly -language program for the 6502 microprocessor that causes the synthesizer to say 'Bello with better inflection and 
.itonation by sending more data than the BASIC program. 

1 

2 

* SSI -263 
Y 

COMPOSITE DATA DRIVER 

4 ORG $8000 
5 * 

6 6 

7 OUTPTR EOU $FE ;POINTER TO START OF DATA 
8 ENDPTR EOU $FD ;POINTER TO END OF DATA 
9 BUSY EOU $FF ;BUSY FLAG 
10 IROL EOU $O3FE ;IRO VECTOR, LOW BYTE 
11 IROH EOU $O3FF ;IRO VECTOR, HIGH BYTE 
12 EASE EOU $C44O ;REGISTER 0 OF SSI -263 
13 DURFHON EOU BASE 
14 INFLECT EOU EASE +$01 ;REGISTER 1 OF SSI -263 
15 RATEINF EOU EASE +$02 ;REGISTER 2 OF SSI -263 
16 CTTRRMF EOU BASE +$03 ;REGISTER 3 OF SSI -263 
17 FILFREO EOU EASE +$04 ;REGISTER 4 OF SSI -263 
18 * 

19 * 

20 * SET-UP ROUTINE * 

21 * 

8000: 78 23 SEI ;DISABLE INTERRUPTS 
8001: R9 2E 24 LDR 8<INTERR ;INT SERVICE ROUTINE, LOW ADDRESS 
8003: 8D FE 03 25 STA IROL 
8006: R9 80 26 LDR 11'INTERR ;INT SERVICE ROUTINE, HIGH ADDRESS 
8008: 8D FF 03 27 STR IROH 

28 * 

8008: R9 80 29 LDR *;TABLE ;DATA TABLE, HIGH ADDRESS 
8O0D: 85 FC 30 STR OUTPTR+1 
8O0F: 85 FE 31 STR ENDFTR +1 
8011: R9 69 32 LDR #< TABLE ;DATA TABLE, LOW ADDRESS 
8013: 85 FB 33 STR OUTPTR 
8015: A9 98 34 LDR * TABLE +$32 
8017: 85 FD 35 STR ENDFTR 

36 * 

37 * 

8019: A9 FF 38 LDR *$FF ;SET BUSY FLAG 
8018: 85 FF 39 STR BUSY 
8O1D: R9 80 40 LDR *$80 ;SET SSI -263 TO 
8O1F: 8D 43 C4 41 STR CTTRAMP ;TRANSITIONED INFLECTION MODE 
8022: R9 CO 42 LDR 8$CO 
8024: 8D 40 C4 43 STR DURFHON 
3027: R9 70 44 LDR 8$70 
8029: 8D 43 C4 45 STR CTTRRMF 
302C: 58 46 CLI ;CLEAR INTERRUPT MASK 
8O2D: 60 47 RTS ;RETURN TO CALLER 

48 * 

49 * 

50 * INTERRUPT SERVICE ROUTINE * 

51 * 

8O2E: 8R 53 INTERR TXA ;SAVE X REGISTER 
8O2F: 48 54 PHA 
8030: 98 55 TYA ;SAVE Y REGISTER 
8031: 48 56 FHA 
8032: AO 00 57 LDY 8$00 ;INIT Y REGISTER 
8034: R2 04 58 LDX 11$04 :INIT X REGISTER 
8036: A5 FB 59 LDR OUTPTR ;CHECK FOR END OF DATA 
8038: C5 FD 60 CMF ENDFTR 
8038: DO 1E 61 ENE CONT ;NO, SO CONTINUE 
8O3C: R5 FC 62 LDR OUTPTR+1 Listing 2 continued on page 35 
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LETTERS TO BE MATCHED 
IN THE INPUT STRING 

LEFT CONTEXT ELIMITER 

LEFT CONTEXT 

! (A) ! 0804 

I 

RIGHT CONTEXT DELIMITER 

RIGHT CONTEXT TERMINATOR 

PHONEME CODES IN HEX 

RIGHT CONTEXT 

Figure 3: Format of the rules in the text -to- speech algorithm. 

Symbol Function 
represents any nonalphabetic 
character in the input string 
represents one or more vowels 
represents zero or more 
consonants 
represents a front vowel (E, I, Y) 

represents one consonant 
represents a voiced consonant 
(B, D, G, J, L, M, N, R, V, W, Z) 

Table 4: Context symbols used in the rules 
of the text -to- speech algorithm. 

Most text -to- speech routines don't 
let you modify the rule tables or ex- 
pand the number of exceptions. The 
Sweet Micro Systems program em- 
ploys a rule -based method that en- 
compasses whole -word, morpheme, 
and letter rules in character -specific 
subtables. Furthermore, this new 
program also comes with a utility 
routine for changing, editing, or re- 
defining those rules. The utility can 
even adjust the size of the main rou- 
tine depending on whether rules or 
characters in the rules have been in- 
serted or deleted. This flexibility in 
design allows you to totally redefine 
the rule table for foreign languages 
and dialects, to prepare for certain 
proper names, or simply to improve 
pronunciation of a specific frequent 
word. 

The original Naval Research Lab- 
oratory algorithm did not include any 
facility for varying intonation and 
stress, but the software for the 551263 
uses a simple yet effective system of 
stress markers to allow intonation 
and stress to be specified. (In addi- 
tion, a more extensive utility program 
is available that provides total control 
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over parametric changes on an indi- 
vidual phoneme basis. This utility 
routine allows you to create high - 
quality words or phrases that can be 
easily used in any application, with- 
out the need for the text -to- speech 
algorithm and rule table to be resi- 
dent in memory at the time of 
execution.) 

How the Algorithm Works 
Before I describe the rule -based 

text -to- speech algorithm, an explana- 
tion of the rule format is in order. 
Figure 3 shows that each rule consists 
of several different components. The 
letter or letters contained within the 
parenthetic delimiters are the charac- 
ters to be matched in the input string. 
The symbols to the left of the de- 
limiters define the left context (what 
comes before the characters to be 
matched), and the the symbols to the 
right define the right context. The 
context symbols' meanings are listed 
in table 4. The equals symbol (" = ") 
denotes the end of the rule defini- 
tion, and the numbers to the right are 
the phoneme codes in hexadecimal. 
Most rules have a left or right context 
for the matched characters, but some 
situations do not require either. 

The routine begins by converting 
the entire input string to uppercase 
characters to maintain uniformity in 
conversion. During this period, all 
characters in the input string are 
categorized and marked according to 
the symbol groupings described in 
table 4, and corresponding rule sym- 
bols are stored for later use. Also, 
stress markers are found and marked 
for use in the determination of in- 
tonation and stress characteristics. 

The first input character is then 
compared to the first applicable rule 

in the subtable for that character. 
Since all rules in a single subtable 
begin with the same character, the 
algorithm attempts to match the left 
context first, then if the match suc- 
ceeds, it attempts to match the sec- 
ond and following characters, if any, 
remaining in the parenthetic string. 
If that match succeeds, the algorithm 
attempts to match the right context. 
Should any match attempt fail, the al- 

gorithm proceeds to the next rule in 
the subtable and attempts to match 
that rule. 

The last rule in every rule subtable 
for a given letter contains a paren- 
thetic string of just that letter with no 
left or right context, thus guarantee- 
ing a match for any letter in the in- 
put string. Once a match has been 
achieved, the algorithm then places 
the phoneme codes designated in the 
rule (to the right of the equals sign) 
into a phoneme buffer. 

The rule table also allows the 
definition of punctuation marks and 
numbers. This allows a description of 
those characters to be pronounced. 
Some rules, for silent letters, are 
defined with no phoneme codes. The 
algorithm simply places nothing in 
the phoneme buffer and proceeds to 
the next character in the input string. 

When the routine attempts a match 
on either the left or right context, it 
may encounter special symbols in the 
rule, those shown in table 4. These 
symbols cause the algorithm to com- 
pare each context symbol in the rule 
to the categorical symbols assigned 
earlier to the characters in the input 
string. Again, should the algorithm 
encounter a failure in a match at- 
tempt, it will proceed to the next rule. 

When the phoneme conversion is 
complete, the routine collects values 
for intonation and stress character- 
istics in other buffers. The parameters 
involved are those for pitch inflec- 
tion, output amplitude, speech rate, 
filter frequency, rate of inflection tran- 
sition (slope), and rate of articulation 
transition (slope). These last two 
parameters are not stored in separate 
buffers but as one nybble of param- 
eters in the speech -rate and ampli- 
tude parameter buffers, respectively. 
A detailed explanation of these 
parameters appears in table 5. 



Interpreting the Rules 
Let's look at a few sample cases of 

the phoneme rules. For instance: 

!(A)! -0804 

This rule states that a letter A pre- 
ceded and followed by a nonalpha- 
betic character (the "!" context) is to 
be pronounced by the phonemes A 
and Yl. 

The exclamation points indicate 
that on both sides of the A are one 
or more nonalphabetic characters, 
which can be a space, punctuation 
mark, number, or any symbol other 
than an alphabetic letter. For exam- 
ple, the A in the string "1A " would 
be pronounced according to the 
above rule since it meets the condi- 
tions indicated. The strings " A ", 

'A %" and 'SAY' would all match the 
above pattern. 

When putting another rule into a 

subtable, you must carefully consider 
the exact position of that rule because 
the algorithm takes the rules in se- 
quence. If the conditional parameters 
of two rules were similar, it would be 
possible for sequential preference to 
cause the wrong rule to be selected 
for a given input string. 

For example, it is possible that 
"YOUR" would be pronounced like 
"you -are" if the rule for "YOU" 
preceded a specific rule for "YOUR", 
because the rule for "YOU" would be 
accepted before the rule for "YOUR" 
was even considered, so the rule for 
"YOUR" would never be evaluated. 
(After accepting "YOU ", the algo- 
rithm would next search the "R" sub - 
table for a rule to satisfy "R" in the 
last position.) 

To avoid such errors, clearly the 
rule for "YOUR" must precede the 
rule for "YOU"; "YOU" would not be 
mispronounced by the first rule since 
the trailing "R" would cause a no- 
match situation. The algorithm 
would continue to search the sub - 
table until it reached the rule for 
"YOU ". 

The example given above for the 
letter A is tightly defined, and the 
pronunciation appears to be an ex- 
ception to a rule that is more general- 
ly applicable, which comes next in 
the table: 

Duration /Phoneme 
This parameter contains the actual phoneme code. The upper 2 bits of this value designate 

the duration d the phoneme. The real-0 me duration varies depending m the value of the speech - 
rate parameter 

Inflection 
Of the several modes of inflection that could be used only the transitioned inflection mode 

is used by the text-to- speech algorithm. In this mode, there are 32 target values for the pitch 
of the spoken output. The output signal moves smoothly from one target value to the next. 

Speech -Rate Inflection Slope 
This controls the rate at which speech is produced. The lower 3 dits contrd the rate of inflec- 

tion transition. 

Control Articulation Ampktude 
The upper bit controls he mode of operation of the chip. The next 3 bits control the rate of 

articulation transition. The lower 4 bits control amplitude. 

Filter Frequency 
Controls the vocal -tract filters Different values will instantaneously shift the frequency of all for- 
mant filters. 

Table 5: A detailed explanation of the parameter bytes used by the text -to- speech routine 
for pitch inflection, output amplitude, speech rate, filter frequency, rate o f inflection tran- 
sition, and rate of articulation transition. 

1!(A)! = 0804 
2(A)! = IA 

The second rule states that 'A' in 
the input string followed by a non- 
alphabetic character is to be pro- 
nounced as the phoneme UH (hexa- 
decimal lA represents UH). The sec- 
ond rule does not specify anything in 
particular to the left of "A'. Therefore, 
as long as A' is merely followed by 
a nonalphabetic character, this pro- 
nunciation will be used. Note that if 
the rules were reversed, the rule !(A)! 

would never be reached because the 
(A)! rule would match its patterns. 

Although rule 1 above is rather nar- 
row in scope, the class of nonalpha- 
betic characters comprises a number 
of different symbols, and even more 
specific rules might sometimes be 
needed. For example, if you found 
that the pronunciation for the input 
string'A?'was too short, a rule could 
be created to deal with this, as 
follows: 

!(A?) =080404 

This rule would have to be placed 
before !(A)! in the table because hav- 
ing a question mark following the 'A' 
is an exceptional condition. Any 
other nonalphabetic symbol would 
not match the question mark, and 

the algorithm would proceed to the 
next rule. 

In addition to adding new rules, 
you may delete any rule within the 
range of the subtable, with the excep- 
tion of the last rule. (Each subtable 
must have at least one rule, even if 
its input character is to produce no 
sound.) All rules following the 
deleted rule will move up one posi- 
tion, reducing the rule count and 
number of bytes accordingly. 

The text -to- speech software pro- 
vides a convenient test mode as part 
of the rule editor to let you evaluate 
any changes made to the rule tables. 

The Rule Editor 
The rule -table editor provided with 

the text -to- speech algorithm allows 
complete control over the rules that 
govern the conversion of input text 
into phonemes. 

The rule table contains all alpha- 
betic characters, all numbers, all 
punctuation marks, and all printable 
special -purpose symbols. (Control 
characters are not included.) Al- 
though the number of rules in a table 
is unlimited (insofar as the disk 
storage and memory capacity will 
allow), extremely large tables will 
cause the conversion process and the 
output of speech to slow down. 

When the rule editor is in use, the 
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(6a) Key 
D 

E 

H 

I 

Q 
(space) 

(6b) 

Function 
delete an entry 
edit an entry 
help menu 
insert a new rule 
quit or exit program 
advance to next page of cur- 
rent subtable (if any) 

Key 
S 

T 

U 

Control -P 

Control -S 

Function 
select new subtable 
test mode 
update main rule table 
print current subtable 
save rule table to disk 

Keys Command Function 
Control -A (amplitude) set amplitude level (0 -11) 
Control -F (filter frequency) set filter frequency (0 -253) 
Control -I (inflection) set inflection level (0 -25) 
Control -R (speech rate) set speech rate (0 -13) 
Control -X (help) display brief introductions 
Control -Z (return to editor) exit test mode 

Table 6: The rule editor provides a set of editing functions (6a) and a test mode with several 
commands (6b) consisting of control characters. 

screen shows up to 10 of the rules in 
the current subtable (see photo 2). If 
the subtable contains more than 10 

rules, the program lets you scroll 
through the rules 10 at a time, wrap- 
ping around to the first set when the 
end of the rule list is reached. A list 
of rule -table editing functions is 
shown in table 6a. 

The test mode allows you to enter 
any word or phrase up to 239 char- 
acters long, including punctuation 
marks. The algorithm then converts 
the input phrase into phoneme 
codes, based on the rules currently 
in the rule table, and instructs the 
Sweet Talker II to speak the codes. 
Commands available in the test mode 

are control characters as shown in 
table 6b. To make the rule -table 
changes permanent, the rule table 
must be saved to disk after an editing 
session. 

Intonation 
Perhaps the best way to see how 

the text -to- speech routine deals with 
indications of varying intonation and 
stress is to provide examples of 
usage. When entering text to be 
spoken, you can indicate what words 
or syllables are to differ in stress by 
setting them off with slash marks 

For example, the string of charac- 
ters 

HELLO 

would be pronounced with mono- 
tone inflection. But the string 

/HE /LLO 

would produce stress on the first 
syllable, while the string 

SSI263 Registers 
The registers discussed below are listed 

with their bits in order of decreasing 
significance. 

Duration /Phoneme Register 0 
DR1 DRO P5 P4 P3 P2 P1 PO 

The duration/phoneme register, D /P, is 
an 8 -bit register where the 6 low -order bits 
(D5 through DO) designate one of 64 
phonemes (P5 through PO). Table 3 on 
page 33 lists the 64 phonemes produced by 
the SSI263. The 2 high -order bits of the 
D/P register (DR1 and DRO) control the 
duration (timing) of the phoneme called 
out by the 6 low -order bits (P5 through 
PO). 

Inflection Pitch Register 1 
I10 I9 I8 17 16 15 14 13 

The inflection register is an 8 -bit register 
(D7 through DO) where all 8 bits (110 

through 13) set or determine the rate of 
movement of inflection pitch. There are two 
modes of implementing inflection: transi- 
tioned inflection and immediate or in- 
stantaneous inflection. Immediate inflec- 
tion causes the current output to instant- 

ly take on the value corresponding to the 
8 -bit code in the inflection register and the 
4 -bit code in the R/I register. The total of 
12 bits in these two inflection registers 
gives a range of seven octaves on an even - 
tempered scale. The immediate mode is use- 
ful for singing, musical sound effects, and 
for fine- tuning a duplication of human 
inflection. 

Rate /Inflection Register 2 
R3 R2 Rl RO Ill 12 Il IO 

The rate/inflection register, R /I, is an 
8 -bit register where the 4 high -order bits 
(D7 through D4) designate one of 16 (R3 
through RO) overall settings of speech/ 
sound- effects rates and A/R timing 
response. The 4 low-order bits (D3 through 
DO) of the R/I register (Ill, 12, Il and IO) 
are 4 bits of inflection that are always in 
the immediate mode. In combination with 
the 8 bits of inflection from the I inflection 
register, 12, I1 and 10 are the 3 low-order 
bits of the 12 -bit counter -inflection chain, 
and Ill is the MSB (most significant bit). 

Control/Articulation/Amplitude 
Register 3 

CTL TR2 TR1 TRO A3 A2 Al AO 

This 8 -bit register, C /A /A, has three 

functions. The 4 low -order bits (D3 
through DO) designate one of 16 (A3 
through AO) amplitude levels of the analog 
audio output (AO, pin 1). The MSB (D7) 
of this register (C /A /A) is the control (CTL) 
bit. When this bit is found to be high, the 
551263 is powered down. The remaining 
3 bits (D6, D5, and D4) of the C/A/A 
register (TR2, TRI, and TRO) determine 
the rate of movement of the formant posi- 
tion for articulation. 

Filter- Frequency Register 4 
FF7 FF6 FF5 FF4 FF3 FF2 FF1 FF0 
The file frequency register is an 8 -bit 

register (D7 through DO) in which all 8 

bits (FF7 through FF0) instantaneously set 
or shift the frequency of all the vocal -tract 
filters (formants), which can produce an 
effect similar to slowing down or speeding 
up a record player, but with a greater range 
and without affecting inflection (pitch) or 
other SSI263 timing. With a setting other 
than the normal one for speech, the filter - 
frequency register can raise or lower the 
vocal -tract filter frequencies to create sound 
effects. 
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HELL /D/ 

would put stress on the final "O ". 

The program is smart enough to con- 
sider punctuation in setting inflec- 
tion. The text string 

HELLO? 

would be pronounced with a rise in 
pitch at the end, and the string 

HELLO. 

would be sounded with a drop in 
pitch at the end. 

The algorithm looks for pairs of 
stress markers; it can ordinarily be 
overridden only by proper terminat- 
ing punctuation, such as a period or 
question mark. The type of ter- 
minator determines the slope of pitch 
inflection at the end of a phrase or 
sentence. Multiple pairs of stress 
markers can be used to set the start- 
ing level of inflection and to specially 
emphasize any subsequent stressed 
portions of the remaining phrase or 
sentence. 

Figure 4 depicts the inflection pat- 
tern for a single pair of stress 
markers. The inflection level begins 
at the default of level 2; it continues 
at this level until the program en- 
counters the first stress marker, 
where it raises the pitch to level 3. 

The inflection level remains at level 
3 until the program finds the second 
marker. After the second marker is 
found, the program looks for the ter- 
minator at the end of the clause. The 
inflection level will be raised or 
lowered at the end depending on the 
type of terminator. If no terminator 
exists, then the algorithm assumes 
that it should glide the pitch down 
(as in a declarative statement), but 
the glide will begin at a later point 
than otherwise. The maximum value 
of the up or down glide is predeter- 
mined; if the limit is reached prior to 
the end of the phrase or sentence, it 
will continue at that level. 

Let's take a look at some real 
examples: 

/HOW/ ARE YOU? 

RULE TABLE - I_ NUMBER OF RULE - 4't_1 

A EI EI R E=.'3 - LENGTH - 451 BYTE=' 

I ' t f i_ -y ;= 
! CAr'I :)-2.aFiI_274, 

( CC ') --? -:.4 7. F_i 

- CtHr'i 
` 'I_Es)1=3E14B2F 
= i ( 1=ERTiiIFa )=7E 1Gñ;3_iH?S 
F Ex<: (_ ::E= 
= ECI_HRI'3T)P1H3=2_?1CF=17,(_i 

( ( CH :;:.=á 
in ï ( 1=H )ARHi_ TER=2_? 

-------------- ------____________________--------- 
ENTER COMMAND 

: 

Photo 2: The rule editor for the text -to- speech software displays the phoneme- translation rules 
for each letter in groups of 10. 

3 

2 

1 

(P) QUESTION MARK 

() PERIOD OR DEFAULT VALUE 

Figure 4: The inflection pattern for a single pair of stress markers, as used by the text -to- 

speech routine to identify where to change pitch. 

"HOW" is stressed; its pitch glides 
up to the fourth level until the limit 
is reached or the terminator is 
encountered. 

HOW ARE /YOU? 

A simple system of 
stress markers allows 

specification of 
intonation and stress. 

The word "YOU" is stressed in this 
case; the pitch then continues to 
glide up until the end of the 
sentence. Since the algorithm finds 
the interrogative terminator before 
anything else happens, the glide also 
stops at that point. In this case, the 

sound produced for the word "YOU" 
is very short. It is so short that the 
algorithm may not have time to react 
to the stress marker and initiate a 
glide before it encounters the ter- 
minator. The result may be an abrupt 
rise in pitch. Greater and more 
significant differences may be seen in 
the following example: 

DID YOU /SEE/ THAT? 

The effect of the stress markers and 
question mark works extremely well 
in this particular case. 

The question -mark terminator has 
two possible effects on a sentence. In 
general, the question mark causes 
the pitch inflection to glide up at the 
end of a sentence, with one excep- 
tion. The algorithm looks for ques- 
tions whose first word begins with 
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Photo 3: The latest version of the Mockingboard music- synthesis system has two sockets into 
which SSI263s can be plugged. The speech synthesizers can then sing along in stereo. The 
Mockingboard is a product of Sweet Micro Systems, 50 Freeway Dr., Cranston, RI 02920, 
(401) 461 -0530. 

4 

3 

2 

1 

Figure 5: The pitch inflection follows the pattern shown here when the algorithm encounters 
multiple pairs of stress markers. 

( ?) QUESTION MARK 

() PERIOD OR DEFAULT 

AMPLITUDE: GETS LOUDER 

SPEECH RATE: SLOWS DOWN 

FILTER FREQUENCY: 

1 

2 

1 _/ 
Figure 6: Not only is the pitch raised for stressed syllables, but the other speech parameters 
are altered as well. 
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"WH ". In such cases, the glide at the 
end of the sentence should be down. 
For example: 

WHAT IWAS/ THAT? 

When the algorithm encounters 
multiple pairs of stress markers, the 
inflection follows the pattern in figure 
5. In figure 5, we can see the inflec- 
tion pattern beginning at level 3 and 
continuing until the text -to- speech 
routine finds the first stress marker. 
The level then goes to level 4 until the 
routine finds the second marker. At 
that point, the inflection level drops 
to 2, where it stays until the third 
marker is reached. The inflection 
level then goes up to level 3 again and 
remains until another marker or the 
terminator comes along. 

As a general rule, the first syllable 
in a clause is stressed to a greater 
degree than subsequent syllables. 
This inflection pattern does not take 
effect if a compound sentence con- 
tains multiple pairs of stress markers 
or clauses separated by commas. 
Commas are also considered ter- 
minators, so the clause preceding the 
comma will be treated separately. 

The other speech parameters be- 
sides pitch are also altered, in a rather 
consistent and straightforward man- 
ner, when a syllable is being stressed. 
Their changes are shown in figure 6. 

In Conclusion 
I haven't mentioned many uses for 

speech synthesis, but I'm sure you 
have a few ideas for what you could 
do with a speech synthesizer. I hope 
you now appreciate the amount of 
vocal power currently available at a 
relatively low price. The SSI263's 
highly intelligible speech promises 
new applications for computers, and 
the Sweet Talker II will likely enjoy 
a lot of indirect software support 
because of its compatibility with 
other SSI263 -based speech synthe- 
sizers. 

The invention of 55I263 does not 
mean the demise of other approaches 
to computer speech. But it introduces 
low -cost speech output into fields 
that could never previously have 
justified the expense. 

Circle 345 on inquiry card. - 



Bored Waiting? 
Here's The Board You've 

Been Waiting For.. 
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A hard disk and cartridge tape 
controller together on one 
board? Magic? Not really. It's 
Teletek's HD /CTC. The hard disk 
and cartridge tape drive control- 
ler provide the support necessary 
to interface both rigid -disk 
drives and a cartridge tape deck 
to the S -100 bus. 
A Z -80A CPU (optionally Z -80B) 
providing intelligent control of 
the rigid -disk and cartridge 
tape drives. 
Support of 5'14" rigid -disk 
drives with transfer rates of 

5 megabits per second. Minor 
changes of the on -board com- 
ponents allow the support of 
other drive types /sizes and 
transfer rates up to 15 megabits 
per second. (Interface to disk 
drive is defined by software/ 
firmware on- board.) 
Controller communications 
with the host processor via 2K 
FIFO at any speed desirable 
(limited only by RAM access 
time) for a data block transfer. 
Thus the controller does not 

constrain the host processor in 
any manner. 
Two 28 -pin sockets allowing 
the use of up to 16K bytes of 
on -board EPROM and up to 8K 
bytes of on -board RAM. 
Individual software reset 
capability. 
Conforms to the proposed 
IEEE -696 S -100 standard. 
Controller can accommodate 
two rigid -disk drives and one 
cartridge tape drive. Expansion 
is made possible with an 
external card. 

Teletek's HD /CTC Offers A Hard Disk 
Controller, Plus Cartridge Tape Controller, 

All On One Board. 

TELETEK 
4600 Pell Drive Sacramento, CA 95838 (916) 920 -4600 Telex #4991834 Answer back -Teletek 
C ieletek 1984 



Next Month: 
The IBM Personal Computer can run 

BASIC programs as much as 100 times 
faster than normal using a coprocessor 
board. 
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ZELtONE® 

Teleport300 OH CD 

Turn any Touch-Tone phone into a 
remote data entry terminal 
By combiningthecapabilitiesof an 
intelligent modem witha DTMF to 
ASCII converter, Teltone has un- 
locked countless opportunities for 
you With a Teleport 300 on your 
computer, you can use any Touch - 
Tone" phone in the country as a 
remote data entry terminal, or, if 
you wish, a control panel. 
Imagine the possibilities : Branch 
office order entry, Inventory con- 
trol, Remote control of environ- 
mental systems, Data logging, 
Emergency access to process con- 
trol systems, Credit card authori- 
zations, etc. The list goes on and on. 
Its a full -featured smart modem 
TheTeleport 300 is a fully equipped 
intelligent modem: Bell 103J com- 
patible, auto answer and originate, 
with tone and pulse repertory dial- 
ing and call progress indications. 
It's menu driven and user program- 
mable. An internal buffer lets the 

Teleport handle DTE speeds from 
75 to 9600 baud. 
Teleport delivers front end 
hardware security 
You can program the Teleport 300 
torespond onlyto a pre-determined 
series of DTMF signals. Unless the 
correct DTMF tones are detected, 
callers are not connected to your 
computer. It's an effective hard- 
ware barrier in front of any soft - 
ware security scheme you may be 
using to protect valuable 
programs and data. 
List price is $399.95. 
To get all the Zèleport details, call: 

1- 800 -227.3800 ext 1130 

Dealer inquiries are invited. Call the 
Teltone Telcom Components Division: 
( 206) 827 -9626 ext 220. 
Teltone Corporation 
10801 120th Avenue NE 
P.O. Box 657, Kirkland, WA 98033 
TWX 910 449 -2862 
Much-Tone" is a registered trademark of AT &T. 

ZELtONE® 
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Astrid McHugh, and John E. Shore. 
'Automatic Translation of English Text to 
Phonetics by Means of Letter to Sound Rules." 

United States Naval Research Laboratory 
Report 7948, 1976. 

9. Kuecken, John A. Talking Computers and 
Telecommunications. New York: Van 
Nostrand Reinhold, 1983. 

Steve Ciarcia is an electronics engineer and com- 

puter consultant with experience in process control, 
digital design, nuclear instrumentation, product 
development, and marketing. In addition to writing 
for BYTE, he has published several books. He can 
be contacted at POB 582, Glastonbury, CT 06033. 

Special thanks to Rod Nakamoto for his contribu- 
tions to this project. Technical data on the 881263 
speech synthesizer reprinted by permission o f Silicon 

Systems Inc., 14351 Myford Rd., Tustin, CA 92680, 

(714) 731 -7110. 

To receive a complete list of Ciarcia's 
Circuit Cellar project kits available from 
the Micromint, circle 100 on the reader 
service inquiry card at the back of the 
magazine. 

Editor's Note: Steve often refers to previous Cir- 
cuit Cellar articles; most of these past articles are 

available in reprint books from BYTE Books, 

McGraw -Hill Book Company, POB 400, Hights- 
town, NJ 08250. 

Ciarcia's Circuit Cellar, Volume I covers articles 
that appeared in BYTE from September 1977 through 
November 1978. Ciarcia's Circuit Cellar, Volume 
Il contains articles from December 1978 through 
June 1980. Ciarcia's Circuit Cellar, Volume III 

contains articles from July 1980 through December 
1981. Ciarcia's Circuit Cellar, Volume IV, soon 
to appear, will contain articles from January 1982 

through June 1983. 

The following item is available from: 

The Micromint Inc. 
561 Willow Ave. 
Cedarhurst, NY 11596 
(516) 374 -6793 (for information) 
(800) 645 -3479 (for orders) 

Sweet Talker II: Apple -II- compatible 
synthesizer board. Assembled and tested 
with SSI263 speech- synthesis chip, dem- 
onstration software, user's manual, and 
text -to- speech algorithm on DOS 3.3 floppy 
disk $100 

Please include $4 for shipping and han- 
dling in the continental United States, $12 
elsewhere. Residents of New York state 
please include 7 percent sales tax. 
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THIS MONTH'S 

SPECIALS 
LOTUS 1 -2 -3 $359 
MICROSOFT Multiplan (Apple II) $169 
C -ITOH Prowriter 1 8510AP $369 
C -ITOH Prowriter 2 1550P $659 
COMREX ComRiter I (17 CPS) $409 
NEC Spinwriter 2030 (Centronics) $869 
TRANSTAR 120 Parallel (14 CPS) $469 
TRANSTAR 130 Parallel (18 CPS) $689 
U.S. ROBOTICS Password 

Modem (1200 Baud) $359 
OTRONA Attaché $2495 
BASIS 108 (128K, 2 Drives, CP /M 3.0) $1795 
TANDON Drive (IBM Compatible, 320K). $239 
FOURTH DIMENSION Super Drive (Apple) $219 
TALLGRASS TECHNOLOGIES 

12 MB Hard Disk $2249 
20 MB Hard Disk $2649 

RANA ELITE I (Apple Compatible, 163K) . $245 
RANA 1000 (For ATARI) $319 
HERCULES Graphics Board For IBM -PC $369 
MICROLOG Baby Blue (CP /M For IBM) $489 
PLANTRONICS ColorPlus $429 
TECMAR 

1st Mate Board For IBM (No RAM) $239 
2nd Mate Board (2 Serial /2 Parallel) $229 

Graphics Master $549 
ORANGE MICRO Buffered Grappler+ 

16K $179 64K $239 

CUSTOMER SERVICE & TECH. SUPPORT 

401- 273 -2420 
ORDERS ONLY 

800-843-4302 
150 Broadway, Suite 2212, N.Y. NY 10038 

Money Order, Cashier's Ck, Personal Ck (3 Weeks To Clear). 
Add 3% MC /VISA. 5% AMEX Charge. Add 2% On COD Orders. 
APO Orders Add 6 %. Add 3% For Net Terms. 

All Returned Non -Defective Merchandise Are Subject To 20% 
Restocking Charge. 

GenTech Reserves the Right to Change Advertised Prices. 

AMERICAN 
EXPRESS, 

11, jy 7 ., 

Circle 163 on inquiry card. 

VISA' 

COMPUTERS 

ALTOS All Models SCall 

COLUMBIA 
Fully IBM Compatible, 128k. Parallel/ 
Serial Ports, Color Board, Super Pak 

(Over $2000 Software) 
w/ 2 DSDD Drives SCall 
w/ 10 MB Hard Disk 8, 1 DSDD Drive . $Call 

Portable VP w /Super Pak SCall 

COMPUPRO All Models 

CORONA 

Desktop & Portable PC's $Call 

EAGLE 

PC -2 (128K RAM, 2 Drives (640K)) . 

PC -XL (128K, 10 MB Hard, 1 Floppy) SCall 

Spirit XL (Portable Version of PC -XL) SCall 

FRANKLIN 
ACE 1000 w/ Color $799 
ACE PRO PLUS System (ACE 1000 

w /color, ACE 10 Drive, 80- Column Card, 

12" Monitor, ACE Writer II, ACE Calc, 
Data Perfect, Personal Financer) . $Call 
ACE 1000 PLUS FAMILY PAK $Call 

ACE 1200 (6502/Z80B,128K, ACE 10 Drive, 
80 Column Card, CBASIC, CP /M 2.2) $Call 
ACE Office Management System 
(ACE 1200 w/ 2 ACE 10 Drives, Parallel/ 
Serial Card, WordStar, MailMerge, 
ACE Calc) $Call 

MORROW DESIGNS 
M02 (64K, 2 SSDD Drives, WordStar, 
Correct -It, LogiCalc, Pesonal Pearl, 
MBASIC, BaZic $Call 
MD3 (Same as Above except w/ 2 

OSDD Drives & GUEST Accting 
Software) $Call 
M011 (128K,111 MB Hard Disk f:1 DSOD 

Drive, Same Software as M03)... $2050 
M011 w/ MOT -60 Terminal $2395 
Multi -User DECISION Series $Call 

NEC PC -8201A (w/ 16K RAM) $Call 

SANYO 
MBC 550, (IBM -Compatible, 8088, 
128K, 1 SSDD Drive, WordStar, 
CalcStar, EasyWriter) $849 
MBC 555 (550 Plus 1 Add. Drive, 
MailMerge, SpellStar, InfoStar) $Call 

SWP Micro Computer Products 
for Kaypro 
Co- Power -88 Board For Kaypro II & 

IV (8088 w/ 128K OR 256K, MS -DOS 
& CP /M 86) $Call 

$Call 

FOR IBM PC 

AST RESEARCH INC. 
MEGA PLUS II (64K, Serial 
& Clock /Cal) $295 
MEGAPAK 256K Module $299 
SIX PACK PLUS (64K, Serial /Par, 
Clock) ... .. $295 
COMBO PLUS (64K Serial /Par, 
Clock) $295 
I/O PLUS II (Serial Port, 
Clock /Cal). $129 

"OPTIONS" 
Each 64K Increment For Expandable AST 

Boards Are $65. (Price Includes Installation) 
Serial $45 Parallel .... $45 
Game $45 

OUADRAM 
DUAROBOARO (Serial /Parallel, Clock /Cal) 
64K $279 256K $419 

MAO 512+ (Serial Port, 
Upgradable to 512K) 

64K $239 128K $299 
256K $399 512K $619 

OUADCOLOR I (Video Board) $239 
DUADLINK (6502 w/ 64K) $489 

MICROFAZEA 

Parallel /Parallel 
8K . . $125 16K . $139 64K . $199 
128K. $289 256K. $589 512K. $899 
Serial /Serial, Serial /Part, Parl /Serial 
8K . . $145 16K . $159 64K . $219 

SPECIAL PRICES ON HERCULES, 
TECMAR, MICROLOG (BABY BLUE) " 

8 PLANTRONICS PRODUCTS 

FOR APPLE II /11e, Franklin Ace 

ALS CP /M Card $299 
Smarterm II (80 Column Card) $145 
Printer Mate (Printer Card) $59 
EPD Surge Protectors ......... $Call 
FOURTH DIMENSION 16K RAM Card. . $49 
80 Column Card w/ 64K (Ile Only) . . $189 
INTERACT. STRU. PKASO Universal $125 
Shuffle Buffer $Call 
KOALA TECH. Koala Pad $95 
MICROTEK Oumpling-16 $159 
ORANGE MICRO Grappler+ $119 
PROMETHEUS Graphitti $89 

HARD DISK 

COMREX ComFiler 
(FOR 0Z -10, 10MB) $1995 

CORVUS DAVONG 
6 MB ... $1695 10 MB $1645 
11 MB... $2350 15 MB $2095 
20 MB... $3150 21 MB $2495 

PEGASUS (GREAT LAKES) 
10 MB Internal For IBM $1075 
23 MB External (w /Controller) $1845 

CALL FOR PRICES ON OCS, TALLGRASS 
8 XCOMP 

DOT MATRIX PRINTERS 

EPSON 
RX -80 .... $269 RX -80 FIT $389 
FX -80 .... $515 FX -100 $709 
MX- 100... $519 L0- 1500 $Call 

MANNESMANN TALLY 

MT 160L... $599 MT 180L $839 
Spirit -80... $329 1602 $Call 

OKIDATA 
ML 92.... $449 ML 93 $729 
ML 84(P) .. $979 ML 84(S) . $1079 

STAR MICRONICS 
Delta 10 ... $529 Radex 10 $659 

INFO RUNNER Riteman 5349 
PANASONIC KX -P1090 5329 
TOSHIBA P1350 $1579 
TRANSTAR T315 Color Printer $469 

LETTER -OUALITY PRINTERS 

COMREX 
ComRiter I (17 CPS) $409 
ComRiter II (12 CPS, 5K Buffer, P) $Call 
ComRiter Ill $Call 

DAISYWRITER 
2000 EXP (25 CPS, 48K Buffer) . $999 

DIABLO 630 ECS /IBM $Call 
JUKI 6100 (17 CPS, Diablo Compat.) $Call 
NEC Spinwriter 2050 (IBM) $Call 

OUME Sprint 1140 $1345 
Sprint 1155 $Call 

SILVER -REED 
EXP 550(P) . $629 EXP 770(P) . $Call 
EXP 500(P) . $429 EXP 500(S) $459 

TRANSTAR T120, T130 & 1140 $Call 

PLOTTERS 

AMDEK OXY -100, Amplot II $Call 
COMREX ComScriber $Call 
ENTER COMPUTERS Sweet -P SCall 

HOUSTON INSTRUMENTS 
OMP 40 $839 
OMP 29 (8 COLOR 11x17 PAPER) . . $1945 
DMP 41 (SINGLE PEN 22x17 INCH) . $2495 
MANNESMANN TALLY Pixy -3 $645 
ROLAND, STROBE $Call 

MONITORS 

AMDEK 
Video 300.. $149 Video 300A . $159 
Color ) +... $Call Color II+ . . $449 

COMREX Color, Green, Amber .... $Call 

GENTECH 9 "/12" Green $99/$109 

PRINCETON GRAPHICS . . HX -12 . . $489 
RGB Interface for Apple Ile $159 

OUADRAM Duadscreen 
(17 ", 968x512) $1595 

TAXAN 
KG -12N (12" Green) $135 
RGBvision -I (380 Horiz) $275 
RGBvision -III (630 Honz) $519 

TERMINALS 

LIBERTY Freedom 100 $499 
OUME 102/102A $559/$579 
103/103A $879/$899 
108110M $729/$749 
TELEVIDEO All Models $Call 
VISUAL All Models $Call 
WYSE All Models (Inc. Color) $Call 

MODEMS 

ANCHOR 
Mark VI (IBM) 
Mark XII 

HAYES 
Micromodem Ile (w /SmartCom I).. 
Smartmodem 300 
Smartmodem 1200 

Smartmodem 1200B (IBM) 

NOVATION 
Access 1 -2 -3 
Cat (Acoustic Coupler) 
J -Cat (Auto Orig /Answer, 300 Baud) 
Apple Cat II (300 Baud) 
212 Apple Cat II (1200 Baud) 
103 Smart Cat (300 Baud) 
103/212 Smart Cat (1200 Baud)... 

TRANSENO (Formerly SSM) 
Modemcard w/ Source (For Apple). . 

PC Modem Card 300 (For IBM) ... 
PC Modem Card 1200 (For IBM) . 

U.S. ROBOTICS Password 
(1200 Baud) 
VEN -TEL M0212 -3E (1200 Baud) . . 

$189 
$279 

$249 
$Call 
$519 
$439 

SCall 

$139 
$109 
$259 
$575 
$175 
$409 

SOFTWARE 

$239 
$289 
5429 

$359 
399 

LIFETREE Volkswriter Deluxe $Call 
LOTUS 1 -2 -3 $359 
MICROPRO WordStar (IBM, CP /M) $309 
WordStar Pro -Pack $459 
WordStar w/ Appl card (For Apple) $349 
MICROSOFT Word $Call 
PS WordPlus -PC w/ BOSS $359 
SOFTWORD SYSTEMS Multimate $329 
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SOFTWARE 
Ashton -Tate 

IBM PC's 
Apple 

Franklin 

D -Base II $419.00 5419.00 
Financial Planner $459.00 5459.00 
Friday $209.00 S - 

Art SCI 
Magic Calc 5105.95 
Magic Mailer $ S 49.95 
Magic Memory 5117.95 
Magic Window $ S 70.95 
Magic Window II (40 7080) S105.95 
Magic Words $ S 49.95 
Magic Pack Combo 5158.95 

(Window Mailer Words; 

BPI 
Accounts Payable . $419.00 $278.00 
Accounts Receivable $419.00 $278.00 
General Accounting $419.00 $278.00 
Inventory Control S - 5278.00 
Job Costing S - $419.00 
Payroll S419.00 $27890 

Bible Research Systems - 
--The Word $140.95 $140.95 

Broderbund 
Bank Street Writer . S - S 4995 
Lode Runner S - S 24.95 
Choplilter S - S 24.95 
Sea Fox S - S 21.95 
Sky Blazer S - S 22.95 

Continental 
The Home Accountant . $105.95 S 52.95 
Property Management . 5349.00 $34900 

Dow Jones 
Invest Evaluation $105.95 $105.95 

EPYX 
Curse of Ra S 14.00 S 14.00 
Star Warrior S 21.00 S 21.00 
Temple of Apshai S 28.00 S 28.00 

Hayden Software 
How to Program in Applesott B 

S - $35.95 
MicroMath for Kids . . . S - S 21.00 
Pie Writer $140.00 $105.95 
Speller S 70.95 S - 

Infocom 
Deadline $ 35.00 S 35.00 
Enchanter $ 35.00 S 35.00 
Planet Fall S 35.00 S 35.00 
Starcross $ 29.00 $ 29.00 
Suspended $ 35.00 $ 35.00 
Witness $ 35.00 S 35.00 
Zork I .. $ 29.00 S 29.00 
Zork II $ 29.00 $ 29.00 
Zork Ill S 29.00 $ 29.00 

NOTE: This is only a selected 
sample of our software 

inventory. If we have not listed 
your particular need, call and 

we will get it for you at our 
fantastic prices. 

We carry all software for 
Commodore, Atari 

& TI -Pro. 
ROCKY MTN.` 

MICRO IS 
NOW CENTENNIAL 

COMPUTER PRODUCTS WEST 

Intelligent Systems 
Professional Blackjack 

Lotus 
Lotus -2.3 

MicroPro International 
Mail Merge 
Spell Star 
Wordstar Mail Merge 
Wordstar Spellstar 
Wordstar 

Microsoft 
Multiplan 
Applesoft Compiler . 

Flight Simulator . 

Muse 
Castle Wolfenstein 

Peachtree Software 
Peachtext 5000 
Peachtext (80 Col Card) 
Peachpack (GL AR AP) 
Accounts Payable. Accounts 
Receivable. 

General Ledger. Inventory 
Control 

each module) 

Perfect Software 
Perfect Calc 
Perfect Filer 
Perfect Speller 
Perfect Wnter 
Perfect Writer Speller 
Perfect Filer Calc 

-Requires 80 Col Card, 2-80 Card & CP M 

Sierra On -Line Systems 
Frogger 
Ultima II 

Sir -Tech Software 
Wizardry 
Galactic Attack 
Knight of Diamonds 
Legacy of Llylgamyn 
Police Artist 
Star Maze 

Software Publishing 
pfs File 
pfs Graph 
pfs Report 
pfs Write 

Spinnaker 
Snooper Troops -Case ' & 2 . 

Alphabet 200 

Visicorp 
Visicalc 
Visidex 
Visit Iles 
Visilink 
Visiplot 
Visischedrile 
Visiterm 
Visitrend Plot 

VisicaL w c Dew 

S 49.00 S 49.00 

S call S - 

5175.95 5125.95 
5175.95 5125.95 
5453.95 5351.95 
S48995 5383.95 
5348.95 5254.95 

5 5193.95 
5 - S123.00 
5 3515 S - 

S 21.95 

5255.00 S - 

s - 5161.00 
S255.95 5255.95 

5484.00 S 

$115.00 $115.00' 
$233.00 $233.00' 
$115.00 $115.00' 
$194.00 5194.00' 
$272.00 $272.00' 
$293.00 $293.00' 

S 2495 5 24.95 
S - S 42.95 

5 42.95 S 35.95 
5 - S 20.95 
5 - S 24.95 
5 - 5 27.95 
5 - S 24.95 
S - S 24.95 

S 98.95 S 87.95 
S 9895 S 87.95 
S 87.95 S 87.95 
S 98.95 S - 

S 31.95 5 31.95 
5 21.00 S 21.00 

5189.00 5189.00 
5189.00 5189.00 
5229.00 5189.00 
5189.00 5189.00 
5 - 5152.00 
5229.00 S22900 

S - 5 76.00 
5229.00 5229-00 
5189.00 S - 

MISCELLANEOUS PRODUCTS FOR ALL COMPUTERS 
EPD Lemon . S 49.00 EPD Peach . . . S 79.00 
EPD Lime .... $ 74.00 EPD Hawk . . $159.00 
EPD Orange . $115.00 

CENTENNIAL 
Computer Products,i.. 

MODEMS * 

U.S. Robotics -Phone Link $159.00 
U.S. Robotics -Micro Link 300 $199.00 
U.S. Robotics -Auto Link 300 $229.00 
U.S. Robotics -Micro Link 1200 S379.00 
U.S. Robotics -Auto Link '200 $419.00 
U.S. RobotIcs -Auto Link 212A $45900 
U.S. Robotics -Auto Dial 2'2A S499.00 
U.S. Robotics- Password S379.00 
U.S. Robotics -Courier $435.00 
U.S. Robotics -Tupac S 69.00 

Signalman -Mark I RS232 S 79.00 
Signalman -Mark II Alan 850 S 79.00 
Signalman -Mark III T1994A $105.00 
Signalman -Mark IV Comm PET /CBM S126.00 
Signalman -Mark V Osborne S 97.00 
Signalman -Mark VI IBM PC S209.00 
Signalman -Mark VII RS 232 (Auto -Dial) $119.00 
Signalman -Mark XII 1200 Baud S279.00 

Novation -Apple Cat II $289.00 
Novation -Cat S135.00 
Novation -D -Cat S155.00 
Novation) -Cat S109.00 
Novation -212 Auto Cat S499.00 
!ovation- Smartcat 103 S179.00 
Novation -Smartcat 103212 S429.00 
!ovation- Appiecat 212 S549.00 

Hayes- Smanmodem 300 S219.00 
Hayes- Smartmodem ' 200 $499.00 
Hayes- Smartmodem ' 2008 $439.00 
Hayes- Mcromodem ME w /Smartcom II $239.00 
Hayes- Smartcom II S 85.00 

'Refunds on modems orgy if D.O.A. Be sure you know 
what modem you need before you buy. 

* * * * * * * * * * * * * * * 
* Mile High Saver 
* Star -Micronics * 
* GEMINI 10X * 

$289.00 
*120 CPS Friction Tractor Feed * 
* * * * * * * * * * * * * * * 

PRINTERS 
Dot Matrix 

Star Micronics 
Gemini -10X ('20CPS) 
Gemini -15X (120CPS- 
Wide Carnage) 

5 299 

5 449 
Delta -10 (160CPS) S 479 

Okidata 
Okidata-82A S 389 
Okidata-83A S 609 
Okidata -92PAR S 459 
Okidata-93PAR S 700 
Okidata--84PAR $1049 
Tractor Feed (82 +92) S 50 
Ray -N -Plug (82+83) $30.59 
Play -N -Plug (92 +93) $43.53 
PIay.N-Plug (84) $81.18 

Mannesmann Tally -160L Call 
Mannesmann Tally -180L Cal 
Mannesmann Tally -Sprit Cal 
C. ITHO 

Prowriter I -PAR S 379 
Prownter II -PAR S 699 
Gorilla Banana S 219 

Letter Quality 
TTX -1014 S 529.00 
Translar- 120PAR S 519.00 
Translar- 130PAR S 719.00 
Transtar -316 Color S 519.00 
Transtar- Printwheels S 15.95 
NEC- Spinwriter . 5 Call 
Jukl 6100 PAR (18CPS) S 549.00 
Starwriter FtOPAR $1079.00 
Starwriter- Tractor Feed S 219.00 
Printmaster $1449.00 

Plotters 
Houston S Call 
Amdex S Call 
Proa Sweet P Plotter S 630 

TERMS AND CONDITIONS FO CREDIT CARD FEE Personal checks (allow '0 days to clear). Visa. Master Card. wire transfers. includé telephone number COD 
orders accepted - S300 maximum S10 nonrefundable surcharge All products factory sealed with manufacturers warranty PO s accepted from qualified customers 

Approval needed on all returns 1070 restocking charge unless defective. plus shipping Shipping Handling & Insurance 5500 minimum. 4 °6 UPS ground. UPS Blue 
Label rate quoted at time or order All prices subject to change wahom notice Telephone Order Desk Hours 8 AM to 6PM. Monday through Friday. 10 AM to 4 PM 
Saturday Appropriate taxes will be completed at time of sale 

YOUR 
SATISFACTION 

IS OUR BEST 
ADVERTISING 
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SHOP AND SAVE... 
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COLUMBIA 
MPC 1600 

The enhanced IBM Alternative 

TRULY IBM COMPATIBLE 
IBM Hardware & Software compatibility in a Multi - 
User 16 8K computer. 128K two serial ports, one 
parallel port and 8 expansion slots. 
Plus Tree software. Macro -Assembler. Diagnostics. 
Basic w colorgraphics PLUS Perfect Writer, Speller, 
Calc and Files, Fast Graphs, Space Commanders 

and Home Accountant. 
CALL FOR FANTASTIC PRICE 

COLUMBIA VP PORTABLE 
NEC APC CALL NEC 8201 A 

CALL 
699.00 

PRODUCTS FOR YOUR IBM PC /XT AND COLUMBIA 

OUADRAM CORP. 
Ouadboard Multifunction Board 
Full Expandabiity From 641( to 256K 
Par. Printer Port, Ser. Port, c c 

Rain Disk Drive S Call 
Ouadlink -Apple On A Card S Call 
Mnrofazer Printer Spools 
Print Buffering From 81( to 5121( 
Why Wail For Your Printer S Call 

AST 
SCall 

6 -Pack Plus 646 -3641( 
One Ser., One Par., c/c S Call Color Plus S Call 
I O Plus KEVTRONICS 
Clock Cal, 1 Ss. Port S Call Enhanced Word Processng Keyboard 

STB Model KB5150 S Call 

-Super-Rio" Card 64K -256K, KRAFT 
Two Serial, One Par Pat, Clock Cal, Joystick S 46.00 
Ram Disk, Cables Included S Cat Paddles S 35.00 

TECMAR T & G 
1st Mate S Call Joystick S 43.00 
Graphics Master Call Paddles S 29.00 
2nd Mate S Call KOALA 

Tablet $109.00 

CALL FOR FANTASTIC PRICES ON ALL PRODUCTS FOR YOUR IBM. 

APPARAT 
Ram Card 64K -512K 5 Call 
Prom Blaster Call 

AMDEK 
Multiple Adaptor Interface S Call 

USI 
Multidsplay Card 
IBM Mono And Cobrgrap1 cs And 
Par. Port 

PLANTRONICS 

PRODUCTS FOR YOUR APPLE /FRANKLIN COMPUTER 

ORANGE MICRO 
Grappler + S 119.00 
Buffered Grappler S 189.00 

MICROTEK 
RV -611C Par. Interface S 63.00 
SV -622C Ser. Interface S Call 
Apple Dumpling 161( S Call 
BAM 16K Ram Expandable S 73.00 

MICROSOFT 
16K Rant Expandable S 75.00 
Softcard S 228.00 
Softcard Premium Pak S 459.00 

ALS 
Srnarterm II 80 Cd Card S 129.00 

VIDEX 
Ultraterm S 251.00 
Vdeotenn 80 Cd Card S 185.00 
PSVO Card S 152.00 

KENSINGTON 
System Saver S 72.00 

KRAFT 
Joystick S 

Game Paddles S 

T &G 
Joystick S 

Game Paddles S 

Select -A -Port S 

Trak -Ball S 

PRACTICAL PERIPHERALS 
Micro- Buffer II 161( S 159.00 

INTERACTIVE STRUCTURES 
Pkaso Printer Interface S 145.00 

KOALA 
Tablet S 89.00 

Minuteman Madness * 
* Wabash Diskettes 
* 51/4 " SS /DD $18.95 * * 51/4" DS /DD $25.95 * * 6 Year Guarantee - 100% error free 

* * * * * * * * * * * ** 
MONITORS 

Princeton Graphics H X-12 RGB f 499.00 

NEC 
JB -1201 12" Res S 165.00 
JB -1260 17 Green f 119.00 
JC -1203 RGB f 519.00 
JB -1205 12" f 169.00 
JC -1215 12" Color S 329.00 

AMDEK 
300G 12" Green 
300A 17- Amber 
310A IBM Corrpatible 
Color I Composite 
Color I Plus 
Color II RGB (IBM Conpabble) 

BMC 
12' Green 
13" Color Composite 

S 139.00 
S 149.00 
S 175.00 
S 299.00 
S 339.00 
S 449.00 

S 89.00 
S 249.00 

FLOPPY DISK 
DRIVES 

Antdek-Amdsk 13" (Apple) S 475.00 
Amdek- Amdisk Ill S 475.00 
Amdek -Amdisk V 51/4" Half Height S 249.00 
Vista -V1200 6MB Disk Pack System 

(APPle) $1298.00 

CDC -5'4" OS DD 320K S 249.00 

Tandon -TM 100 -2 5' /4' OS DD 320K S 235.00 
Tandon -TM 55-2 5' 1/2" DS/DD Half Height S 235.00 

Dume- 142/6M5 5V.' Half Height S 199.00 

Rana -Elite I S 289.00 
Rana -Elite II S 449.00 
Rana -Elite Ill S 589.00 

48.00 Rana -Elite Controller S 99.00 
35.00 Rana -1000 (Atari) 9 349.00 

Micro SC1 -A2 S 219.00 
Micro 501 -Controller S 75.00 

Fourth Dimension -Drive S 219.00 
Fourth Dimension-Controller S 50.00 

43.00 
28.50 
43.00 
47.00 

NO CREDIT CARD FEE 
V /S4 Cip 

STORAGE 
Library case, 5Y." S 2.50 
Disk Bank, 51/4" interlock & swivel S 5.50 
Flip n File 50 $21.95 

TECHNICAL 
ASSISTANCE 

CUSTOMER 
SERVICE 

HARD DISK DRIVES 
Davong- Complete Lne 
Corvos-Complete Line 

S Call 
S Call 

DISKETTES 
Memorex to perbox 51/4" SS DD S25.95 

10 per box 5t /. " DS DO 535.95 
Elephant 10 per box 5/." SS DD $19.95 

10 per box 51/2" DS /DD $26.95 
Verbatim 10 per box 51/2" SS OD 525.95 

10 per box S /.' DS DD S36.95 
Wabash 10 per box SS OD $19.95 

10 per box DS DD $26.95 

Appie is a registered IrademdM1 01 AppM Computer Inc 
CRM is a r,grslmed vademarx ai nrgnal nesea,ch 
IeM is a regstered trademark cl inicrnatrnni nusrness Machines Corp 

NATIONAL ORDER DESKS 

WEST 1- 800 -862-7819 ORDERS ONLY 

EAST 1-800- 672 -7277 ORDERS ONLY 

IN COLORADO CALL (303) 371 -2430 VISIT OUR OPEN 
10890 E. 47th Ave. (Near 1 -70 & HAVANA) WAREHOUSE 9 am -6 pm M -F 
DENVER, COLORADO 80239 SHOWROOMS 10 am -4 pm SAT. 

Discount 
on Disk 
Case Lots 

(Buy 
with a 

group) 

IN NEW HAMPSHIRE CALL (603) 623 -1010 
699 E. INDUSTRIAL DRIVE (Near MALL OF NEW HAMP.) 

MANCHESTER, NEW HAMPSHIRE 03103 

Circle 59 on inquiry card. BYTE March 1984 45 



i 

THE FORTH SOURCETM 
MVP -FORTH 
Stable - Transportable - Public Domain - Tools 
You need two primary features in a software development package a 

stable operating system and the ability to move programs easily and 
quickly to a variety of computers. MVP -FORTH gives you both these 
features and many extras. This public domain product includes an editor, 
FORTH assembler, tools, utilities and the vocabulary for the best selling 
book "Starting FORTH ". The Programmer's Kit provides a complete 
FORTH for a number of computers. Other MVP -FORTH products will 
simplify the development of your applications. 

MVP Books - A Series 
Volume 1, All about FORTH by Haydon. MVP -FORTH 
glossary with cross references to fig -FORTH, Starting FORTH 
and FORTH -79 Standard. 2nd Ed. $25 

Volume 2, MVP -FORTH Assembly Source Code. Includes 
CP/M® , IBM-PC® , and APPLE® listing for kernel $20 

d& Volume 3, Floating Point Glossary by Springer $10 

eat 
ID Volume 4, Expert System with source code by Park $25 

Nett ID Volume 5, File Management System with interrupt security by 
Moreton $25 

MVP -FORTH Software - A Transportable FORTH 

MVP -FORTH Programmer's Kit including disk, documen- 
tation, Volumes 1 & 2 of MVP -FORTH Series (All About 
FORTH, 2nd Ed. & Assembly Source Code), and Starting 
FORTH. Specify CP /M, CP /M 86, CP /M +, APPLE, 

IBM PC, MS -DOS, Osborne, Kaypro, H89/Z89, 
a,yt Z100, TI -PC, MicroDecisions, Northstar, 

Compupro, Cromenco, DEC Rainbow $150 

FORTH DISKS 
FORTH with editor, assembler, and manual. 

APPLE by MM $100 Z80 by LM $100 
APPLE by Kuntze $90 8086188 by LM $100 
ATARI° vaIFORTH $60 68000 by LM $250 
CPIM° by MM $100 VIC FORTH by HES, VIC20 
HP -85 by Lange $90 cartridge $50 

0,110 HP -75 by Cassady $150 C64 by lES Commodore 64 

IBM-PC® by LM $100 4% cartridge $60 

NOVA by CCI 8" DS/DD$175 Timex by HW $25 

Enhanced FORTH with: F- Floating Point, G- Graphics, T- Tutorial, 
S -Stand Alone, M -Math Chip Support, MT- Multi- Tasking, X -Other 
Extras, 79- FORTH -79, 83- FORTH -83. 

APPLE by MM, 
F, G, & 83 $160 

ATARI by PNS, F;G, & X. $90 

CPIM by MM, F & 83 $160 

Apple, GraFORTH by I $75 

Multi- Tasking FORTH by SL, 
CP /M, X & 79 $395 

TRS -8011 or Ill by MMS 
F, X, & 79 $130 

Timex by FD, tape G,X, 
& 79 $45 

Victor 9000 by DE,G,X $150 

Extensions for LM Specify 
IBM, Z80, or 8086 

Software Floating 
Point $100 

8087 Support 
(IBM -PC cx 8086) $100 

9511 Support 
(Z80 cx 8086) $100 

Color Graphics 
(IBM -PC) $100 

Data Base 
Management $200 

Requires LM FORTH disk. 

fig -FORTH Programming Aids for decompiling, calliinding, 
and translating. CP /M, IBM -PC, Z80, or Apple $150 

CROSS COMPILERS Allow extending, modifying and compiling for 
speed and memory savings, can also produce BOMable code. Requires 
FORTH disk. 

CP /M $300 IBM $300 
8086. $300 Z80. $300 
68000. $300 Apple 11111+ $300 

FORTH COMPUTER 
Jupiter Ace 

16K RAM Pack 
48K RAM Pack 

Key to vendors: 
CCI Capstone Computing Inc 

DE Dai -E Systems 
FD Forth Dimension 
HW Hawg Wild Software 
I Insoft 

$150 
$50 

$125 

LM Laboratory Microsystems 
MM MicroMotion 
MMS Miller Microcomputer Services 
PNS Pink Noise Studio 
SL Shaw Labs 

MVP -FORTH Cross Compiler far CP /M Programmer's Kit. 
Generates headerless code for ROM or target CPU $300 

MVP -FORTH Meta Compiler for CP /M Programmer's kit. Use 
for applicatons on CP /M based computer. Includes public 
domain source $150 

MVP -FORTH Fast Floating Point Includes 9511 math chip on 
board with disks, documentation and enhanced virtual MVP - 
FORTH for Apple II, II +, and Ile. $450 

MVP -FORTH Programming Aids for CP /M, IBM or APPLE 
Programmer's Kit. Extremely useful tool for decompiling, 
calliinding, and translating. $150 

MVP -FORTH by ECS for IBM -PC or ATARI® . Standalone with 
screen editor. License required. $100 

MVP -FORTH by ECS for IBM -PC or ATARI. With color 
animation, multitasking sound,. utilities, and license. $175 

MVP -FORTH Professional Application Development System 
(PADS) lar IBM -PC, or APPLE. A three level integrated 
development system with complete documentation. $500 

Nt.t MVP -FORTH Expert System for development of knowledge - 
based programs for Apple, IBM, or CP /M. $80 

MVP -FORTH File Management System (FMS) with interrupt 
security for IBM, Victor 9000, or CP /M $200 N 

FORTH MANUALS, GUIDES & DOCUMENTS 

ALL ABOUT FORTH by 
Haydon. See above. $25 

FORTH Encyclopedia by 
Derick & Baker $25 

NE`N The Complete FORTH by 
Winfield $16 
Understanding FORTH by 
Reymann $3 8 

$16 Nes 

1980 FORML Proc. $25 

1981 FORML Proc 2 Vol $40 

1982 FORML Proc. $25 

1981 Rochester FORTH 
Proc. $25 

1982 Rochester FORTH 
Proc. $25 

1983 Rochester FORTH 
Proc. $25 

A FORTH Primer $25 

Threaded Interpretive 
Languages $23 
METAFORTH by 
Cassady $30 

Systems Guide to f ig- 
FORTH $25 

invitation to FORTH $20 

PDP -11 User Man. $20 

FORTH -83 Standard $15 
FORTH -79 Standard $15 

FORTH -79 Standard 
Conversion $10 

Tiny Pascal fig -FORTH $10 

NOVA fig -FORTH by CCI 
Source Listing $25 

$23 NOVA by CCI User's 
Manual $25 

$25 Jupiter ACE Manual by 
6 Vickers !$15 

FORTH Fundamentals, 
Vol. I by McCabe 

Nttt FORTH Fundamentals, 
Vol. II by McCabe 

$E Beginning FORTH by 
Chirlian 

FORTH Encyclopedia 
Pocket Guide $7 

And So FORTH by Huang. A 
college level text. $25 

$13 

$17 

FORTH Programming by 
Scanlon $17 *,,41 

FORTH on the ATARI by E. 

Floegel $8 

Starting FORTH by Brodie. 
Best instructional manual 

$18 available. (soft cover) 

Starting FORTH (hard 
cover) 

444 68000 fig -Forth with 
assembler 

installation Manual for fig- FORTH, $15 

Source Listings of fig- FORTH, for specific CPU's and computers. The 
Installation Manual is required for implementation. Each $15 

1802 

8080 
PACE 

68000 

6502 
8086/88 
6809 
Eclipse 

6800 
9900 
NOVA 

VAX 

AlphaMicro 
APPLE II 

PDP- 11/LSI -11 

Z80 

Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS, 
INC.), VISA, MasterCard, American Express. COD's E5 extra. Minimum order $15. 
No billing or unpaid PO's. California residents add sales tax. Shipping costs in US 
included in price. Foreign orders, pay h US funds on US bank, include for handling 
and shipping by Air: E5 for each item under $25, S10 for each item between E25 and 
E99 and E20 for each item over E100. An prices and products subject to change or 
withdrawal without notice. Single system and/or single user license agreement 
required on some products. 

i 

MOUNTAIN VIEW PRESS, INC. 
PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961 -4103 
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User's Column 

New Machines, Networks, 
and Sundry Software 
Chaos Manor is inundated with new computers 

by Jerry Pournelle 

feels like it weighs a ton; you want 
hefty furniture, and don't expect to 
carry a Concept around very much. 

I'm very fond of the detached key- 
board, and I like the character set 
used on the screen. Being bit - 
mapped, it can show boldface and 
italics. The machine comes with a text 
editor called " Edword." The name is 
a horrid pun, but the editor itself is 
quite nice, sort of a well -tamed 
EMACS with lots of dedicated keys. 
The editor continuously updates the 
disk file every 30 seconds or so. That 
takes less than a second to write to 
the hard disk; it's not particularly 
distracting. This means that power 
failures, or playful kittens, can't lose 
you more than a few seconds' worth 
of work. Edword (ye gods I hate that 
name!) keeps a complete disk file of 
everything you've done, so that 
there's a full Undo function; enough 
presses of Undo will get you right 
back to a blank screen. 

The operating system and disk for- 
mats are Corvus's own, of course, 
and are going to require more study. 
So far, I've used UCSD p- System and 
CP /M -68K on the Sage and CP/M- 
68K on the Compupro 68000. I think 
I prefer Corvus's own operating sys- 
tem to the other two, but that view 
is based on far too little experience to 
put any confidence in. 

We've got three new machines - 
four if you count the IBM PC, which 
arrived only a month ago. Alas, the 
work load at Chaos Manor has come 
in a flood that threatens to drown us, 
and we haven't yet been able to get 
a new editorial assistant on board, so 
there's not been as much hacking 
about with the machines as I'd like. 

Meanwhile, things are happening 
in micro land. The winds of change 
are blowing again, and it's a bit hard 
to look far ahead. Even so, we can 
spot some trends. 

First, though, the Corvus. 

Corvus 
The Corvus Concept is a fairly rev- 

olutionary piece of equipment. Cor- 
vus calls it a "workstation," which is 
to say that not only is it a full com- 
puter based on the Motorola 68000 
chip, but the company has also paid 
a lot of attention to making it com- 
municate with other equipment. 

The Concept is an 8 -MHz machine 
with 512K bytes of memory, a 720 by 
560 bit -mapped display, a well laid 
out Keytronics keyboard that looks an 
awful lot like an IBM Selectric, a hard 
disk, and a bunch of communications 
ports. The screen is unusual: it's taller 
than it is wide, or it can be laid on 
its side so that it's wider than tall. The 
monitor is a big Ball Brothers that 

One feature I like in the Corvus is 
a Suspend key; pressing it will let 
you do other tasks, such as commu- 
nications through the modem, after 
which you can resume editing or 
whatever. 

We're always concerned about 
hard -disk systems. Some, like the 
Kaypro 10, must be shut down in a 
particular sequence that retracts the 
disk head to what's called a "landing 
position." There wasn't any obvious 
shutdown procedure for the Corvus, 
so Alex called David Ramsey of 
Corvus to ask how to turn the ma- 
chine off. 

"Set all switches to the 'off' posi- 
tion," was the reply. 

While we were on the phone the 
wind came up, and we had two short 
power failures, with power restora- 
tion too quick to allow us to turn off 
the machine, so that the Corvus disk 
powered down and back up unat- 
tended. The Corvus never lost a 
single byte of data and is unharmed. 

By contrast, there seems to be a 
newly developed bad area on the 
Kaypro 10's hard disk; we don't know 
if this is related to the spate of storms 
and power failures we've had this 
month, but it might be. 

There's a lot to like about the 
Corvus, and you'll certainly be hear- 
ing more about it in future columns. 
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How can your microcomputer talk 
to an IBM mainframe? 

CLEO. 

The communications features of the CLEO -3270 Software 
package allows your microprocessor to emulate a cluster 
of IBM terminal devices. 

You don't even need to change software on your main- 
frame computer, because for all it knows, it's communi- 
cating with a 3271 -12, 3275 -12, or 3276 -XX cluster. And 
the program will accommodate up to 8 terminals. 

The CLEO software provides the cluster emulation and 
makes the ASCII devices look like an IBM 3278 CRT and 
3287 printer. 

If your IBM mainframe doesn't support remote 3270 clus- 
ters, you need remote batch communications. CLEO -3780 
Software is your answer. 

For full details contact Phone 1, Inc.. 461 North Mulford 
Road, Rockford, IL 61 107: phone (815) 397 -8110. 

Circle 286 on inquiry card. 

Standard Features -CLEO 3270 
Bisynchronous 3276 -2 protocol to 9600 baud 
SDLC 3271 -12 and 3275 -12 protocol 
Up to eight line cluster activity 
Selectable control unit address 
User install program for various CRTs 
3278 emulation for ASCII CRTs 
Available for CP/ M', MP/ M' ". MsDOS", TurboDOSTM, Unix' ", 
and Xenix". 
Coded in C language 
3276 -12 protocol, coming soon 

Standard Features -CLEO 3780 
Point -to -point and multipoint communications 

Available forCP /M', MP /M' ", MsDOSTM, TurboDOS", Unix"', 
and Xenix' ". 
Supports transparent mode 
Coded in C language 

CPi M is a Trademark of Digital Research, Inc. TurboDOS is a Trademark of Software 2000. Inc. 

MP/ M is a Trademark of Digital Research, Inc. Unix is a Trademark of Bell Labs 
MsDOS is a Trademark of Microsoft, Inc. Xenix is a Trademark of Microsoft. Inc. 



nect several "unfriendly" networks. 
Some years ago, Digital Research 

sold something called "CP/Net" that 
allowed CP/M machines to talk to 
each other. We had a copy here at 
Chaos Manor, but we never had it 
running. CP/Net languished within 
Digital Research, getting little sup- 
port or sales, and in early 1983 Digital 
Research quietly removed it from the 
market, neatly stranding several out- 
fits who'd signed up for the 16 -bit ver- 
sion. In theory, Digital Research will 
support CPINet, although the com- 
pany no longer sells it. In practice, 
that support is minimal. 

At this fall's COMDEX, DR an- 
nounced "Soft /Net," its new net- 
work. Unlike hardware manufac- 
turers who sponsor networks built 
around one particular kind of net- 
work hardware, DR plans to support 
all the major networks, including 
Omninet, Arcnet, and Ethernet. (In 
fact, DR had TI Professionals, IBM 
PCs, and Compupros talking to each 
other in its booth at COMDEX.) This 
is a clever move, since there's no 
clear -cut network leader. If IBM an- 
nounces a micro network, DR can 
quickly add it to its stable -always 
assuming that Digital Research 
doesn't already know what Big Blue 
plans. There's some evidence that it 
does, as we'll see later. 

Soft /Net is supposed to connect to 
both 8 -bit and 16 -bit micros running 
CP/M, CP/M + , CP/M-86, and Con- 
current CP/M. The network is sup- 
posed to look just like any other disk 
or printer to the computer; current 
software should run without 
changes. In theory, that will end disk - 
format incompatibilities: put your 
files on the central disk drive and use 
PIP to move them to another ma- 
chine. Soft /Net should also be a big 
boon to bulletin -board operators. 

DR promises all the usual trim- 
mings to go with Soft /Net: file shar- 
ing, password protection, record 
locking, and file locking. (File lock- 
ing means that no one else can write 
to a particular file while you're using 
it; record locking write -protects only 
specified records within a file.) If DR 
can make this work, it will be tre- 
mendously popular and successful. 
I believe that Concurrent CP/M will 

50 BYTE March 1984 

replace PC -DOS in the IBM PC 
world; add Soft /Net, and DR will 
have given the micro world a new de 
facto standard. The computer world 
desperately needs a software net- 
work that works with all the other 
popular networks; we wish Digital 
Research well in this effort. 

Operating Systems, 
Past and Future 

When microcomputers first came 
out, there were oodles of different 
operating systems, and the only way 
our computers could talk to each 
other was by (ugh!) paper tape. Then 
came the CP/M revolution, and sud- 
denly hackers with machines made 
by different companies could com- 
municate simply by swapping disks. 
CP/M quickly became the de facto 
standard. 

For a while, few doubted that CP/M 
with upgrades to 16 -bit systems 
would continue to be the standard; 
then came IBM. For some reason, 
Digital Research didn't sign up IBM, 
and Microsoft's PC -DOS became the 
standard for IBM PC systems. CP/M- 
86 was available, but few bought it. 

The original PC -DOS had remark- 
able similarities to CP/M 1.4. How- 
ever, the commands for PC -DOS 
were quite different from CP/M's, in 
some cases being precisely backward. 
PC -DOS also suffered from CP/M 
1.4,s major limitations, and many pro- 
grammers muttered that it wasn't 
truly an operating system; it was 
merely a job -control language. It was 
obvious to most that vanilla PC -DOS 
wasn't long for this world. Changes 
would be made. 

The inevitable was delayed a bit by 
embellishments to PC -DOS; inci- 
dentally, that made PC -DOS less and 
less like MS -DOS, increasing the 
babel in 16-bit land. Even so, PC- 
DOS has too many limits. Some- 
thing's going to give. 

There are several possibilities. 

Unix 
Unix, for the tiny few who don't 

know, is a multiuser, multitasking 
operating system developed at Bell 
Laboratories. Multitasking means 
that one user can do several jobs at 
the same time, with some intercon- 

nection between the jobs; multiuser 
allows more than one person to use 
the computer, not all that useful for 
a micro: better, I'd think, to have "one 
user, one computer." Multitasking, 
though, is very useful. 

It seems that Unix System 5 is go- 
ing to be very different from Xenix. 
As a result, Microsoft will not be 
writing a version of System 5 for In- 
tel for the iAPX286. Instead, Intel has 
contracted for a version of System 5 

from Digital Research. Xenix's posi- 
tion in the marketplace may now be 
somewhat less secure than it once 
seemed. 

Unix probablywould have become 
commercially popular, but Bell had 
some legal problems involving anti- 
trust, so the price tag was kept very 
high- except for nonprofit users. 
These latter could buy Unix for trivial 
bucks, and did, so that a number of 
computer science students learned to 
use Unix, and many came to love it. 

We've heard rumors of Unix for 
micros since the late 70s. The rumor- 
mongers are usually very positive. "I 
can't wait," and "Wow, will you love 
Unix!" are typical. A few detractors 
mutter that users had better be pre- 
pared to know more than they want 
to about their computers; Unix lets 
you do a lot more than CP/M does, 
but before you can do anything you 
must learn more about Unix than 
you'll ever need to know about 
CP/M. 

I won't get into that debate here. 
For one or another reason, a series 

of "almost Unix" systems were devel- 
oped, the best known of which was 
Xenix. 

Meanwhile, a few outfits, such as 
Charles River Data, have a real live 
Unix clone (called Unos) on their 
MC68000 systems. After the first of 
the year, when, for reasons never 
clear to me, we're going to dismantle 
the world's best -run telephone com- 
pany (have you ever tried to make a 
phone call in Paris ?), Unix will, we 
are told, be a lot cheaper for ordinary 
businesses; some predict a rush to 
Unix. Others are more skeptical. 

At the moment, there's no clear 
"standard" operating system for 
MC68000 microcomputers. Unix may 
take over that spot. 
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-TERMINALS IBM PC BOARDS 
Amdele MAI Graphics Board - $479 

ESPRIT AST Sixpak plus 64k 299 
Esprit $489 AST Megaplus 256k 569 
Esprit II 499 CCS 132 Column Board 589 
Esprit III 649 Microsoft 256k RAM Board - - . 399 

LEAR SEIGLER 
Plantronics Color + Board .... 399 

LEA 3A $529 Quardram New Quadboard . .. Call 
Quadram Quadlink Board Call 

ADM II 539 Tecmar 1st MATE Board 229 
ADM 36 979 Tecmar Graphics Master Board. 569 
New! 64K Chip Kit l9 chips) Call 

Televideo Personal Terminal -SYSTEMS- 
Personal Terminal 5399 COLUMBIA Personal Terminal 529 
w /300 band modem VP Portable Call 
Personal Terminal 849 MPC Call 
w /1200 band modem MPC w /Hard Disk Call 
TELEVIDEO 
910 $439 
914 579 
924 695 
925 699 
950 865 
970 929 
TEXAS INSTRUMENTS 
TI 703 Printing Terminal Call 
TI 707 Print Term. w/modem Call 
WYSE 
50 Call 
75 (Color) Call 

ZENITH 
Z -29 
ZTX -10 
ZTX -11 

-MODEMS- 
HAYES 

$659 
319 
389 

Micro Modem 100 $299 
Micro Modem II 249 
Smartmodem 300 199 
Smartmodem 1200 498 
Smartmodem 1200B Call 

NOVATION 
D -Cat $ 149 
J -Cat 99 
Apple Cat II 269 
103SmartCat 179 
103 /212 Smart Cat 399 
212 AutoCat 549 
Access 1 -2 -3 449 
SIGNALMAN 
Mkl $79 Mk VII . -$109 
Mk III 99 Mkll 79 
MkV 89 Mk VI ....Call 
U.S. ROBOTICS 
Auto Dial 212A $439 
Password 339 
Advertised prices reflect a cash discount on prepaid 
orders only. Most items are in stock for immediate 
delivery in factory sealed cartons with full factory 

arrantees. 

CROMEMCO 
C -10 Super Pak $1429 
C- 10MPw/MicroProsoftware .... 1819 
CS -1 3195 
CS -2 3755 
CS -3 5595 
64 FDC 475 
TUART 255 

EAGLE 
II E Series 

II E -1 11E-2 
11E-3 11E-4 

1600 Series 

PC Series 
PC-2 PC-1 + 
PC-2+ PC-XL+ 

SPIRIT 
1620 1630 Portable 
-Call us today for the best prices - 
INTERTEC Call 

MORROW 
New Portable w /2Drives&Software . Call 
MD -11 w Hard Disk+ Software.... Call 

NEC 
PC -8201 Portable Call 
PC -8801 A Computer Call 
PC-88314 Dual 51/4 disk drive Call 

NORTHSTAR 
New! Dimension Call 

SANYO 
MBC 1100 
MBC 1200 
MBC 550 
MBC 555 

TELEVIDEO 
TS -803 $1989 
Portable Call 

ZENITH 
ZF- 100 -21 52319 
ZF- 120 -22 2869 
ZF- 120 -32 4479 

$1349 
1599 

Call 
Call 

-PRINTERS- 
ANADEX 
DP 9501 $1099 
DP -9620 1199 
DP -9625 1299 
DP -6500 2399 
WP-6000 2159 

CENTRONICS 
730 -1 Parallel $199 
739 -3 Serial 449 

COEX 80 FT parallel $219 

CITOH 
Prowriter 8510A Par. $369 
Prowriter 8510A Ser. 569 
Prowriter II Par 669 
Prowriter II Ser 739 

DIABLO 
620R025CPS $919 
630RO40CPS 1769 

EPSON 
RX 80 Call 
RX -80FT Call 
FX -80 Call 
FX -100 Call 

GEMINI 
10X $295 
15X 435 

MANNESMAN TALLEY 
MT -1601 $529 
MT -160 L 579 
MT -180 L 859 
SPIRIT Call 

NEC NEWNEC 2050 $979 

3510 ..51399 
3550 . 1849 
7715 ...1949 

3530 ..$1490 
7710 -- -1899 
8023 -- -.399 

OKIDATA 
ML -82A $ 299 
ML -83A 569 
ML -92Par 449 
ML -92 Ser 529 
ML -93Par 709 
Pacemark 2350 Call 
Pacemark 2410 Call 

PANASONIC 
KX -P1090 $319 

QUME 
Sprint 11/40 $1299 
Sprint 11/55 1499 

SILVER REED 
EXP 500 Par. 
EXP 550 Par. 
EXP 550 Ser. 

$459 
659 
689 

TEXAS INSTRUMENTS 
TI 810 Basic $1199 
71810 LQ 1919 
TI 850 Par 499 
TI855 Call 

-MONITOR'6 
AMDEK 
Color I $275 
Color I+ 319 
Color II IRGBI 399 
COCK Ill IRGBI 349 
300 G (12^ green) 135 
300 A 02" amber) 145 
310 A (IBM PC) 169 

BMC 
15 MHZ(12 ̂ green) $79 

NEC 
JB- 1260112^ amber) $109 
JB -1201 112^ green) 135 
JC- 1212(12^ color) 339 
JC -1203 (1 2 RGBI 549 

PANASONIC 
12" Green Monochrome .... 5169 
12" Amber Monochrome 179 
13" RGB 389 

TAXAN 
KG 1 2N t z' green) 5129 
RGB Vision I 112 ^colon 299 

ZENITH 
Z-122112" amber) 5139 
Z-123112" green) 109 

-HARD DISKS - 
CORVUS 
Model6 $1869 
Model ii 2549 
Model 20 3399 
Omninet 6 1695 
Omninet 11 2375 
Omninet 20 3225 
Mirror Back -up 670 

- DISKETTES- 
Maxell 
51/4" MD1 $22.95 
51/4" MD2 32.95 
3M /Scotch 
51/4" SSDD $21.95 
51/4" DSDD 30.95 
Educator 
Lifetime Warranty 
51/4" SSDD 517.50 
51/4" DSDD 23.50 
Flip 'n' File /holds50Disks 17.95 



Graphics for 
Zenith Terminals 

Graphics Plus 

011 
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C000 
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Graphics -Plus transforms 
Z19 into super terminal 

The GRAPHICS -PLUS 
enhancement board installs 
easily into your Zenith Z19 
terminal to give you powerful 
graphics capability as well as 
expanded user features. For a 
small investment, your Z19 now 
rivals the horsepower of very 
expensive terminals. 
You get Tektronix 4010 
compatibility to run industry 
standard graphics software. In 
the text mode, you get DEC 
VT100 compatible 80 and 132 
column formats and 24/49 line 

Northwest 
Digital Systems 

P.O. Box 15288 
Seattle, WA 98115 

(206) 524 -0014 
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displays. Plus seven pages of off - 
screen scrolling memory. A "plain 
English" Set -up mode. Sixteen 
programmable function keys. And 
many more convenience features. 

Printer Port Option 
To capture your graphs and text 
on hardcopy, you will also want 
our printer interface board for 
popular dot matrix printers. 
Specify if you need serial or 
parallel compatibility. 

'Ask about GRAPHICS -PLUS for the Z -29 

'=====a=MMEOMM=7 , Enter myOrder , El Sendllteralureonly Ouanl :y , 
0 GRAPHICS-PLUS (GP.19)board S 849 

G Z19Termmal wfthGP79installed 1495 _ 

,PrinterllOboard 195 , -' Senal I/O C' Parallel I/O 

Name 

Company 

Address I Cay 

TelepnOne lommrnmmi 
Circle 268 on inquiry card. 

One prediction I can make with 
confidence: you won't see "vanilla 
Unix" anywhere a business user can 
get at it. Straight from the box, Unix 
is user -threatening. Unix is very 
adaptable, though, and can be sur- 
rounded with a very friendly com- 
mand structure "shell." 

Concurrent CPIM 3.1 
A major contender for supremacy 

in the PC- compatible world is Digital 
Research's Concurrent CPIM -86, 
which I'll call CCPM. 

CCPM has a lot going for it. For 
one thing, it's file compatible with 
CP /M 2.2, meaning that it's possible, 
if nontrivial, to transfer files written 
on 8 -bit machines up to your PC- 
compatible 16 -bit equipment. This is 
important for companies planning an 
upgrade from 8 -bit equipment. 

Second, CCPM is multitasking. 
That is, you can be working with 
your text editor, go do some calcula- 
tions, drop that to start printing a file, 
let that be printing and start a long 
compilation, and leave the compiler 
going while you return to your text 
editor as if you'd never left it. This is 

such a nifty feature that anyone who 
uses it will never understand how he 
got along without it. 

Even so, CCPM hasn't quite caught 
on, largely because so much PC -DOS 
software is out there, and there were 
a few difficulties with early versions 
of CCPM. 

Have no fear. Concurrent CP /M -86 
3.1 is here. 

The new CCPM is not only multi- 
tasking, it is also multiuser, which 
means it looks an awful lot like Unix. 
Indeed, you can recompile most 
CCPM programs and they'll run 
under the Unix operating systems 
that are being developed in various 
skunk works in Silicon Valley. 

More important, CCPM 3.1 
emulates PC -DOS: that is, along with 
CCPM you can get an enhancement 
that will let you, as one (or more) of 
the multiple tasks CCPM is capable 
of, run PC -DOS programs right out 
of the box. Now there are limits, of 
course: programs that are hardware 
specific to the IBM PC aren't going to 
run on anything but a PC. However, 
all the PC- compatible software will 
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run with any machine with CCPM. 
In particular, we're getting it going on 
our Compupro Dual Processor, as 
well as on the Compupro 8086/8087 
and the Eagle 1600. Also, Compupro 
is developing a PC- compatible video 
board for the S -100 bus; this will let 
us use even more PC -DOS software 
without modification. (That board 
should be available sometime in the 
spring of 1984.) 

CCPM 3.1 will also support the 
Digital Research GSX graphics pack- 
age, Soft /Net network communica- 
tions, the 8087 math chip, and a print 
spooler. Test versions are being 
delivered to beta test sites as I write 
this. CCPM 3.1 is not yet released, 
and is an OEM product, but it should 
be released not long after you read 
this. I expect to like it a lot. 

Windows, Too 
One of the big themes of this fall's 

COMDEX was "windows." Window 
is a generic term for displaying more 
than one job (task) on a computer 
screen at once. Until recently, win- 
dows were available only on very ex- 

pensive computers like the Xerox 
Star; then the Apple Lisa showed up. 
Since then, many companies have 
raced to put windows on the IBM PC. 

There's a difference between win- 
dows and concurrency. The original 
Concurrent CP/M will run more than 
one task at a time, but you can watch 
only one at a time. This is like a 
television: you have a number of 
channels, but you can watch only one 
at a time. You have to constantly 
switch channels to see when the 
commercial is over. 

With computers, windows let you 
watch more than one program, or 
channel if you will. Each window sits 
on its own portion of the screen; you 
can move freely between them 
(usually with a mouse). If, say, you 
are processing words and get a sud- 
den urge to draw a graph, you can 
see both with windows. 

You can also have windows with- 
out concurrency: that is, windows 
can be a screen feature to let you 
watch different displays, but they're 
all generated by the same program. 
Some of the most widely advertised 

"window" systems are that kind. 
The newest version of Concurrent 

CP/M has both: you can start a long 
assembly, and while that's running, 
open a new window to start an en- 
tirely different program, while leav- 
ing a window open on the assembly. 
You could then open another win- 
dow and use it to watch a program 
running under PC -DOS. CCPM 3.1 

supports up to four concurrent tasks, 
and you can watch them all in opera- 
tion on the same screen. 

Deep Silence 
Many of us have known for almost 

a year about Concurrent CP/M's abil- 
ity to run PC -DOS programs. Why, 
then, has it taken Digital Research so 
long to announce it? 

I don't know, but I have a guess. 
Digital made a serious mistake 

when IBM brought out the PC. There 
are a number of rumors about why 
the PC didn't come out with CP/M- 
86. No matter which is true, it was a 
very serious situation for Digital Re- 
search. It had been the de facto stan- 
dard, and suddenly it was only a far - 

Text continued on page 58 

ITS SIMPLE. ..CALL AND SAVE MONEY! UP TO 

Since 1978 1- 800 -841 -0860 20% 
DISCOUNT GA. INFO 912- 377 -7120 

NAME BRAND PRODUCTS AT DISCOUNT PRICES 
WE SELL 

IBM -PC COMPATIBLES 
CALL FOR YOUR CHOICE 

EAGLE COLUMBIA 
PC PC 

TRS -80 
MODEL 2000 

SCALL 

TRS -80 COMPUTERS 
MODEL 100 ' CALL 
MODEL 4 TRANSPORTABLE ' CALL 
MODEL 2000 ' CALL 

WE CARRY THE COMPLETE 
LINE OF TRS -80 COMPUTERS 

PURE RADIO SHACK EQUIPMENT 

SCALL 

TRS -so St©I 
maroniasrne 

vu"D "'''A' "'"'" 
EPSON COLUMBIA 

DATA PRODUCTS, INC. 
SM H eve CORONA 

C. Itoh Transtar 
TALL 

}SMANN OI(IDATA 
DIRECT MARKETING 

COMPUTERS AND 
EQUIPMENT TO SAVE 

YOU MONEY! 
FREE UPON REQUEST 

PR'CE LIST AND INFORMATION KIT 

COPY OF MFR 5 WARRANTY 

PR'CES AND PRODUCTS ARE SUBJECT TO 

CHANGE W'THOUT NOTICE. 

_r ` ::::_, 

'..;;;, 4r'E 
t1r. a4 

,\\` ̀ ..., 

Novation TOSHIBA 
J JKI 

Hay. *TAXANI 
SANYO 

FRANKLIN 
Ceï3 0 ,. fCiI \ / CC1n1flITER 

,cM .,A 
Micro Management 

Systems, Inc. 
2803 Thomasville Road East 

Cairo, Georgia 317 8 
TELEMARKET DEPT. 
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QUADCOLORM BY QUADRAMTM 
The first and only color graphics adapter board 

your IBM PC or XT will ever need. 
Most advanced color graphics 
board you can buy. 
136 different colors, and 
expandable memory. 
No additional board or modification 
needed to run existing software - 
completely PC- compatible. 
Serves your graphics needs today... 
ready to meet your expanded 
needs tomorrow. 

Start with Quadcolor I 

Quadcolor I adapts to any color 
monitor and starts you off with 
32K of memory. That means that in 
text mode you get 16 active video 
pages with a 40 column format or 
8 pages with 80 column. Twice 
as many as IBM's Color Graphics 
Adapter offers. 

When you switch to the graphics 
mode, Quadcolor l's 32K memory 
lets you create two complete pages. 
You can even modify one page while 
the other is being displayed, for 
special effects like animation. 
Choose 2 true colors for high - 
resolution displays on RGB 
monitors. With Quadcolor, there's 
no reason to limit yourself to 
black-and-white. 

Quadcolor I also offers support for 
a light pen and an RF modulator 
connector for use with a home 
television set. 

Grow with Quadcolor I I 

As your needs change, plug 
Quadcolor II into Quadcolor I and get 
a total of 96K of memory combined 
with higher resolution bit- mapped 
graphics. Quadcolor II also includes 
BASICQ, a software package that 

Display shown on screen produced with Quadcolor II. 

IBMis a registered trademark of International Business Machines Corporation. 

enhances the IBM's own BASIC 
capabilities. 

Display graphics like a bar chart, 
and text like graph labels, together 
on the same screen. Now that's 
Quadcolor teamwork. 
When you're in the mood for fun 
and games, Quadcolor II has a game 
port available for your use. 

The choice is clear 
Quadcolor is the only graphics 
board that can offer you all these 
features and the solid tradition 
of Quadram Quality. Nobody even 
comes close. So be sure you choose 
tomorrow's color graphics board 
today -Quadcolor by Quadram. 

With Quadcolor, looking good never 
looked so good. 

CORPM 
Ae mtewgem systems comon,y 

4355 International Blvd /Norcross, Ga 30093 
(404) 923- 6666 /TWX 810- 766 -4915 (OUADRAM NCRS) 

Circle 296 on inquiry card. 

Copyright 1983 Quadram Corporation 
All rights reserved 



ers 
Ifyou write anything from 

a letter a .ckir to a book a month, 
reaclingthts could change your life. 

The 

Word 
Processing 

Book 
A Short Course 

In Computer Literacy 

"Oasis Systems' software - unquestionably the 
best" . . . Peter McWilliams, author of 
the #1 best-selling book on word processing. 



"Punctuation" 

Punctuation 
Checking 
and 
w 
Imriprte ovement 
Software 

The WORD Plus is the standard by which other 
spelling checkers are measured. Here's why: 

Real 45,000 word dictionary. 
Shows errors "in- context." 
Interactive word look -up finds correct spelling 
for you and corrects at the push of a button. 
Hyphenates words automatically. 
Solves crosswords, puzzles, and anagrams. 

Works with almost any CP /M ®, CP /M -86® 
or MS /DOS (1.0, 1.1 and 2.0) compatible 
word processing program (WordStar, Magic 
Wand (PeachText), Spellbinder, Perfect 
Writer, Select, Final Word, Volkswriter, .. . 

and more!). 

Call or write for 
complete information: 

Punctuation & Style takes the worry out of writing 
by automatically catching dozens of different 
punctuation errors, both common and obscure. In 
addition, P &S catches unpaired format commands 
(underline, boldface, etc.), doubled words, and 
more. 

P &S gives you a "critique" of your writing, 
suggesting alternatives for commonly misused or 
over -worked phrases. It also shows where active 
voice can replace passive voice to add clarity and 
precision. 

Punctuation & Style is the perfect companion to 
The WORD Plus. It works easily with most CP /M 
word processors. (Available also for CP /M -86 and 
MS /DOS.) 

619- 222 -1153 
OASIS 
SYSTEMS 

CP/M and CPIM -86 are registered trademarks of Digital Research, Inc. 

2765 Reynard Way 
San Diego, CA 92103 

Circle 271 on inquiry card. Dealers contact: 

SOFTWARE DISTRIBUTORS 
1- 800 -252 -4024 (in California) 
1- 800 -421 -0814 (outside California) 



Text continued from page 54: 

behind Number Two. 
Concurrent CP /M is a genuine ad- 

vance over both CP/M + and PC- 
DOS. When users try it, they don't 
want to go back to the older systems. 
Digital got its concurrent system in 
operation well before anyone else, 
and I've seen nothing that can touch 
it. 

One suspects that IBM recognizes 
just how valuable Concurrent is; cer- 
tainly, there are many signs of im- 
pending IBM support for Concur- 
rent. However, Concurrent 3.1 isn't 

out of testing yet. It takes a lot of 
memory, pushing the limits that the 
PCjr can support. There's still time 
for IBM to make some sales. It's a 
pure guess on my part, but I think 
IBM will announce support of Con- 
current, but not for a while, and that 
DR isn't talking about Concurrent 
CP/M's PC compatibility because 
IBM doesn't want DR to do that yet. 
DR isn't about to give IBM any more 
trouble. If it cooperates with Big Blue, 
it will be the standard again. If it 
doesn't, it will have problems. 

GET UP THE RAMP 
EE /EEPROM PROGRAMMERS & UV ERASERS 

Reliability 
A ffordability 
Maintainability 
P rogram 

NOW AVAILABLE: PAL PROGRAMMERS (call) 
GANGPRO.8' . 
MULTIPROGRAMMER $995.00 
GANGPRO-8' allows user to program up to 8 EE/ 
EPROMS simultaneously using the latest stale of the ail 
programming algonthms II can test and duplicate a 
wide variety of devices from 16K to 256K There are no 
personality modules to buy. 8 digit alphanumeric 
display prompts user with messages. This unit is ex- 
tremely easy to operate and is ideally suited for a pro- 
duction environment 

AUV T8'" series UV EPROM ERASERS 
QJV -T8 /2T ($97.50) is an industrial quality eraser 
designed in a steel enclosure with a 5' wide tray UV in- 
dicator lens. antistatic pad. 60 minute rugged timer and 
safety interlock switch are standard Capacity is 24 
EPROMS. 15 -20 minutes erase time for 15 EPROMS 
QUV -T8 / Z ($124.95) Similar to QUV T8 /Zr (with 40% 
laster Erase Time) 
01.IV -T8 /2N ($68.95) Same as the QUV -T8 /Zr version 
without the timer and safety interlock switch 
QIIV -T8 /1($49.95) Economy model in a molded two 
pail plastic case. Erases 15 EPROMS in 15 minutes 
'MCS-48 is a registered trademark of Intel Co 

SEE US AT COMDEX 
SPRING ATLANTA 

11000120 
Circle 211 m inquiry card. 

PROMPRO -7'" 
SERIAL RS-232 STAND -ALONE $489.00 
MCS -48' FAMILY PROGRAMMING WITH PROMPRO -71 

PROMPRO-T is an intelligent sell-contained unit ideally 
suited for enginneenng development, or for held ser. 
vice & production. It can program and verily a wide 
variety of 8K to I28K EPROMS. This unit has a 32K (4K 
BYTES). internal RAM Butler that could be accessed by 
the user through a computer or terminal. This unit can 
also program the microchips such as the 847& 8749. 8751 
8741 8742 8755 The price includes all modules up to 32K 
EPROMS & The 8748 & 8749H Micros Upload/download is 
done by either Motorola or Intel Hex format. 

PROMPRO -8'" 
SERIAL RS -232 STAND -ALONE $689.00 
This extreme;y versatile programmer has as much as 
128K (16Kx8) of internal RAM dedicated to the EE/ 
EPROMs. This RAM butler can be accessed either 
through a computer terminal or by user target system 
(EPROM emulation) PROMPRO -8 8 digit alphanumeric 
display prompts user with the system messages A 
keypad option is available for standalone editing. An 
impressive range of devices are programmed (as stan- 
dard feature). 

ORDER TOLL FREE 1- 800 -EEl -PROM (331-7)ó6) 
AVAILABLE SOFTWARE DRIVERS 

1. IBM PC 2 APPLE II 3. MDSISIS 4. CPM 
5. TEKTRONICS 8002 6. COMMODORE 64 7. TRS -80 COLOR 8. FLEX 

LOGICAL DEVICES, INC. 
DEPT.. 6.1321-E N.W. 65th PLACE : FORT LAUDERDALE FLORIDA 33309 

INFO.: TEL (305) 974-0%7 
DISTRIBUTORS WELCOME FOR QUALIFICATIONS 

Eagle's Spirit XL 
I saw a lot of IBM PC look -alikes at 

COMDEX. None of them were as at- 
tractive as our Spirit, which we've 
named Denny Colt. 

The Spirit has a 10- megabyte 
plated -media hard disk. Since it folds 
up into a portable, use of plated 
media on the disk is important: it 
makes the disk a lot more resistant to 
shock. At Spirit demonstrations, the 
Eagle people will pick up the front of 
the Eagle, raise it about 6 inches off 
the table, and drop it while the ma- 
chine is running. Nothing happens 
to the disk. 

We haven't had the nerve to do that 
to ours, but we did carry it to Las 
Vegas and back, with nary a glitch to 
the hard disk. 

The Eagle people have worked very 
hard to make the Spirit PC compat- 
ible. All the PC software -quite a 
lot -they worked with runs as it 
comes out of the box. Next month I'll 
have a more detailed report on that. 

There are minor differences. For ex- 

ample, Rogue, the game of the 
month, runs fine on the Spirit, but 
some of the graphics symbols it 
displays are slightly different. One lit- 
tle gizmo blinks on the Spirit but not 
on the PC, which is absurd. 

The Spirit comes with PC -DOS 2.0, 

so that you can get some real value 
out of that hard disk. You may 
remember we had the Eagle 1600 
with hard disk running under DOS 
1.1, and since 1.1 has no user num- 
bers or tree structure, it made it very 
hard to find anything on a 10 -mega- 
byte disk. 

Hope at Last! 
DOS 2.0 is also available for the 

Eagle 1600, and indeed you can be 
sure it runs on it, because the com- 
pany used an Eagle 1600 as the de- 
velopment machine to get 2.0 run- 
ning for the Spirit. Eagle has some 
brand -new ROMs and new operat- 
ing- system software for the 1600; the 
machine improves constantly. The 
Spirit documents are incomparably 
better than the 1600's documents 
were; and since the 1600 was the de- 
velopment machine for the Spirit, it 
should be simple work to revise the 
Spirit documents to reflect the pecu- 


