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YOUR CHOICE—smar either way

e Over 140 software driven functions

* 82 x 24 or 82 x 20 screen format — software selectable

e High resolution 7 x 12 matrix characters — P-31 green phosphor

e Upper/lower case character set — plus graphics character set

e bo-key alphanumeric keyboard — plus 12-key cursor, numeric pad
¢ Internal editing functions — insert, delete, scroll, roll, slide, etc.

e Parallel printer 1/O port

* 50 to 38,400 baud operation — programmable

¢ Cursor type, cursor position, print control characters, protected fields,
shift inversion, dual intensity and many other features

8212 — twelve-inch diagnonal screen or 8209 — nine-inch diagnonal screen

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
219 W. RHAPSODY
[ SAN ANTONIO, TEXAS 78216 (512) 344-0241

Circle 342 on inquiry card.
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What Cromemco computer card
capability can do for you

The above diagram shows in a func-
tional way one of the most complete
lines of computer cards in the industry.

Look it over carefully. It could be well
worth your while.

These are all cards that plug into our
S-100 bus microcomputers.

You can also assemble them into a
custom system in convenient Cromemco
card cages.

MULTI-PROCESSING AND
INTELLIGENT 1/O

The range of capabilities and versatility
you can draw upon is enormous.

In processors, for example, you have a
choice of CPU’s including our extremely
useful new /O Processor. This can be
used as a satellite processor to'do off-line
processing, multi-processing, and to form
intelligent 1/O. It opens the door to a
whole new group of applications and
tasks. Ask us about it.

HIGH RESOLUTION
COLOR GRAPHICS
Again, you can have beaufiful high-
resolution color graphics with our color
graphics interface. You can select from
over 4000 colors and have a picture with
a resolution at least equal to quality
broadcast-TV pictures.

You have an unprecedented selection
of memory including our unusual 48K
and 16K two-port RAMs which allow
high-speed color graphics.

LOTS OF STORAGE

These days you often want lots of disk
storage. So you can select from our disk
controller card which will operate our 5”
and 8" floppy disk drives (up to 1.2
megabytes). Or select our WDI interface
to operate our 11-megabyte hard disk
drives.

POWERFUL SOFTWARE AND
PERIPHERAL SUPPORT

There’s much more yet you can do
with our cards. And, of course, there’s an
easy way to put them to work in our 8-,
12-, and 21-slot card cages. Our PS8
power supply makes it simple to get the
system into operation.

Finally, Cromemco offers you the
strongest software support in the industry

Cromemco”
¥ nifc ol paroirs farit e d

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 ¢ (415) 964-7400
Tomorrow’s computers today
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with languages like FORTRAN, C,
COBOL, ASSEMBLER, LISP, BASIC and
others. There is also a wide choice from
independent vendors.

To top it all off, you can draw from a
substantial array of peripherals: ter-
minals, printers, color monitors and disk
drives.

CONTACT YOURCROMEMCOREP
There is even more capability than
we're able to describe here.
Contact your Cromemco rep now and
get this capability working for you.

CROMEMCO COMPUTER CARDS
® PROCESSORS — 4 MHz Z-80 A CPU, single
card computer, I/O processor ® MEMORY —
up to 64K including special 48K and 16K two-
port RAMS and .our very well known
BYTESAVERS® with PROM programming
capability ® HIGH RESOLUTION COLOR
GRAPHICS — our SDI offers up to 754 x 482
pixel resolution. ® GENERAL PURPOSE
INTERFACES —QUADART fourchannel serial
communications, TU-ART two-channel
parallel and two-channel serial, 8PIO 8-port
parallel, 4PIO 4-port isolated parallel, D+ 7A
7-channel D/A and A/D converter, printerinter-
face, floppy disk controller with RS-232 inter-
face and system diagnostics, wire-wrap and

extender cards for your development work.
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High-resolution display with alphanumerics

Get the professional color
display that has
BASIC/FORTRAN simplicity

LOW-PRICED, TOO

Here’s a color display that has
everything: professional-level resolution,
enormous color range, easy software,
NTSC conformance, and low price,

Basically, this new Cromemco Model
SDI* is a two-board interface that plugs
into any Cromemco computer.

The SDI then maps computer display
memory content onto a convenient color
monitor to give high-quality, high-
resolution displays (756 H x 482 V pixels).

When we say the SDI results in a high-
quality professional display, we mean you
can’t get higher resolution than this
system offers in an NTSC-conforming
display.

The resolution surpasses that of a color
TV picture.

BASIC/FORTRAN programming

Besides its high resolution and low
price, the new SDI lets you control with
optional Cromemco software packages
that use simple BASIC- and FORTRAN-
like commands.

Pick any of 16 colors (from a
4096-color palette) with instructions like
DEFCLR (c, R, G, B). Or obtain a circle of
specified size, location, and color with
XCIRC (x, y, r, ).

*U.S. Pat. No. 4121283

Model SOI High-Resolution Color
Graphics Interface

HIGH RESOLUTION

The SDI’s high resolution gives a
professional-quality display that strictly
meets NTSC requirements. You get 756
pixels on every visible line of the NTSC
standard display of 482 image lines. Ver-
tical line spacing is 1 pixel.

To achieve the high-quality display, a
separate output signal is produced for
each of the three component colors (red,
green, blue). This yields a sharper image
than is possible using an NTSC-composite
video signal and color TV set. Full image
quality is readily realized with our high-
quality RGB Monitor or any conventional
red/green/blue monitor common in TV
work.

Model SOt plugs into Z-2H 11-megabyte
hard disk computer or any Cromemco
computer

DISPLAY MEMORY

Along with the SDI we also offer an
optional fast and novel two-port memory
that gives independent high-speed access
to the computer memory. The two-port
memory stores one full display, permit-
ting fast computer operation even during
display.

CONTACT YOUR REP NOW

The Model SDI has been used in scien-
tific work, engineering, business, TV,
color graphics, and other areas. It's a
good example of how Cromemco keeps
computers in the field up to date, since it
turns any Cromemco computer into an
up-to-date color display computer.

The SDI! has still more features that
you should be informed about. So contact
your Cromemco representative now and
see all that the SDI will do for you.

Cromemnico

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94043 ¢ (415) 964-7400

Tomorrow’s computers today
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Features

36 Logo for Personal Computers by
Harold Nelson I A preview of the first smali-computer
versions of this exciting language.

46 Bulld a Low-Cost Speech-
Synthesizer Interface by Steve Ciarcia / The
Digitalker integrated circuits from National Semiconductor
can easily give your computer a limited spoken
vocabulary.

7 2 mathematical Modeling: A BASIC
Program to Simulate Real-Worid Systems
by Randall E Hicks/ A Compucolor It BASIC program
effectively simulates a physical system through the solu-
tion of a system of linear differential equations.

110 A Computer-Based Laboratory
Timer by John Gibson I Accurate, repeatable time
measurements can be made in rapid succession. and
logged for later use.

216 crim: A Family of 8- and 16-Bit
Operating Systems by Gary Kildall / An over-
view of Digital Research’s operating systems, including a
16-bit operating system.

248 The UNIX Operating System and
the XENIX Standard Operating Environ-
ment by Robert Greenberg /! An inside look at a
large-computer operating system implemented for use
with microprocessors.

268 The Ins and Outs of CP/M by
James Larson I Directly access the /O and disk access
functions of the CP/M operating system.

302 Bulld a Super Simple Floppy-Disk
Interface, Part Il by Roger Camp and James
Nicholson | A moderate amount of software makes the
I0-device circuit into a flexible floppy-disk controller.

378 An Easy-to-Use A/D Converter by
Robert Daggit / This analog-to-digital converter
features six input channels with accuracy of 8 to 10 bits.

392 The Impossible Dream: Computing
e to 116,000 Places with a Personal Com-
puter by Stephen \Xozniak | An 8-bit microcom-
puter is harnessed to the Herculean task of computing the
mathematical constant e to 115,925 places.
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Mark Pelczarski
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Retrieval Service by Stan Miastkowski
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Iin This Issue

It’s the operating systems that turn a hunk of hardware into a clever
machine. As Robert Tinney’s cover drawing depicts, they are the brains
behind the brawn of today’s computing systems.

This month two articles analyze the most popular operating system, “CP/M:
A Family of 8- and 16-Bit Operating Systems,” by Gary Kildall, and James
Larson’s “The Ins and Outs of CP/M.” If you can get By the title of Chris
Morgan’s editorial — “The New 16-Bit Operating Systems, or, the Search for
Benutzerfreundlichkeit” — you'll discover what form the operating systems
of the future may take. And Robert Greenberg presents what may be the next
popular operating system in his article, “The UNIX Operating System and the
XENIX Standard Operating Environment.”

BYTE is published monthly by BYTE Publications Inc. 70 Main St, Peterborough NH 03458, phone {603}
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. .stands well above
other S-100 graphics dis-
plays in its price and per-

formance range.”
BYTE, Product Review

“. . .better monochromatic

.. .display...."
ELECTRONIC DESIGN,
1981 Technology Forecast

MICROANGELO

HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER
512 x 480 resolution black and white and vivid color displays

RS-170 com-
posite or direct
drive output

Local or external
sync generation

4 Mhz 780

microprocessor

60 hertz real-
time clock

8 level interrupt
tie-in

IEEE S100 bus
compatible

Screenware™ Pak |

A 4K byte operating system resident in PROM on
MicroAngelo™. Pak I emulates an 85 character
by 40 line graphics terminal and provides over
40 graphics commands. Provisions exist for user
defined character sets and directly callable user
extensions to Screenware™ Pak I.

Screenware™ Pak 11

An optional software superset of Pak I which
adds circle generation, polygon flood, program-
mable split screen for separate graphics and ter-
minal I/O, relative coordinates, faster vector and
character plotting, a macro facility, tull UCSD
Pascal compatibility, and more.

T T T i

Light pen
interface
Time multi-
plexed refresh

4K resident
Screenware™
Pak I operating
system

32K RAM
isolated from
host address
space

High speed
- communications
over parallel

bus ports

And now...COLOR!

The new MicroAngelo™ Palette board treats from
2 to 8 MicroAngelos as “bit planes” at a full
512 x 480 resolution. Up to 256 colors may be
chosen from 16.8 million through the program-
mable color lookup table. Overlays, bit plane
precedence, fade-in, fade-out, gray levels, blink-
ing bit plane, and a highly visual color editor are
standard.

SCION

8455-D Tyco Road ® Vienna. Virginia 22180 « TWX: 710-831-3087 e (703) 827-0888
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When you're tired of following your
friends to the clay pits, do your
modeling with PLAN8BO™,

RARRR
QAR
R s

PLANBO is a financial modsling system that
runs on a desk top computer. It's easy to
use yet powerful enough to replace most
timesharing applications.

PLANBO lets you tackle any numeric pro-
blem that can be defined in worksheet for-
mat. It performs complex calculations quick-
ly and precisely and lets you examine
“"What if?* questions so you can evaluate
more planning alternatives in greater detail.

With PLANBO you get more than your
calculated results...You know how you get
them, because you define rows and col-
umns with familiar names such as UNITS,
PRICE and JANUARY and express calcula-
tions in ferms such as SALES=UNITS * PRICE.
It's easy to review your assumptions and
methods with people who have never seen
PLANBO.

At any point in the PLAN8O model you may
display or print results on your screen,
printer or disk, save all or part of the results
for use by another model, or play “"What
if?" by inputting new values. recalculating
and displaying or printing results.

Best of all, you can incorporate PLAN8O
results into any report that requires a finan-
cial model—using your word processor—to
create professional results for a polished
business plan.

Anyone can use PLANBO to create
budgets. project sales or analyze costs—or
even build a complex system of interrelated
plans.

PLANBO requires 56K RAM & CP/M. Specify

280, 8080 or CDOS. Formats: 8” single densi-

ty IBM soft-sectored, Cromemco CDOS, 5%
NorthStar DD, Micropolis Mod li. Superbrain
3.0.

Price is $295. Manual alone—530.

Add §7.00 for shipping & handling.

QFTW,
SOFTWARE
DIGITAL MARKETING
DIGITAL MAIKETING
2670 CHERRY LANE

WALNUT CREEK « CA 94596
(415) 938-2880

CHM 11 ik Digiicl Resenrch CDOS raciemyrk
rox §
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The New 16-Bit Operating
Systems, or, The Search for
Beniitzerfreundlichkeit

by Chris Morgan, Editor in Chief

“Beniitzerfreundlichkeit: (literally ‘user friendliness’) The
philosophy that a system should be constructed with the
interests of the user as the chief concern.”

— from The Practical Guide to Structured Systems Design
by Meilir Page-Jones, Yourdon Press, New York, 1980, page 338.

Sam Goldwyn, the “G” of MGM, was famous for his inside-out logic. He
once said, “A verbal agreement isnt worth the paper it's written on.” This
month'’s topic prompted me to coin a “Goldwynism” of my own: “The best time
to talk about the future is before it happens.”

In one sense 16-bit microcomputers are definitely here, yet in another they
are strangers to us. The personal-computer community still lives in an 8-bit
world, straining all 8 bits of every word to perform miracles.

But all that can and must change. Opponents of 16-bit systems cite cost and
software conversion problems as the two main justifications for staying with 8
bits. Yet, how can software keep pace with the increased demand for more
sophisticated graphics, to name only one area, unless we can address more
than 64 K bytes of memory? How will we be able to access the staggering
amounts of information in future memory banks without an increase in word
size? And then there are the exciting new languages like Smalltalk that demand
16 bits for their operation. Simply put, 16 bits is the only way to go. The 16-bit
operating system, therefore, becomes a critical link in the computing chain,

Doing It Right the Second Time

The operating system is the "master controller” of the computer: it gets us
going when we turn on our computers, keeps track of files, lets programs talk
to one another, performs input/output tasks, and so on. Put charitably, most
operating systems in the 8-bit world have been afterthoughts or compromises
in design. Even CP/M, a de facto standard in our field, has been criticized as
being awkward for nontechnical users. But CP/M's ubiquitousness is responsi-
ble for the development of a lot of valuable software that would otherwise
probably not have been written.

The sin of inefficiency is venial compared to the mortal sin of "user-
unfriendliness.” I'd buy an operating system any day that takes a long time to
run a given program but which makes me more productive by communicating
with me in useful ways. Let’s face it: most of us don't have to worry about real-
time process control and its inherent time constraints. And the cost of a line of
code is becoming astronomical.

KEVIN COHAN 1956-1981

Kevin Cohan, BYTE technical editor, died April 22nd when the car
he was driving left the road, striking a tree. He was 24 years old.
Kevin joined the BYTE staff in November, 1980, after attending
Dartmouth College, and was a valuable and well-liked member of
our "family.” He will be missed.

Circle 286 on inquiry card, ==



Percom Mini-Disk Drive Systems for TRS-80* Computers..,

Now! Add-On and Add-In Mini-Disk
- Storage for your Model IIl.

The industry leader in microcomputer peripherals,

Percom not only gives you better design, better
quality and first-rate service, but you pay less
to boot.

Still #1 for Model I

As if greater storage capacities, exceptional quality
control measures and lower prices aren’t reasons
enough to make Percom your first choice for Model |
add-on drives, all Percom Model | drives are also rated

* for double-density-operation.
New for the TRS-80* Model III Add our innogtjve DOUBLER™ adapter to your
Patterned after our fast-selling TFD Model | drives. And Model | Expansion Interface, and with Percom drive
subjected to the same reliability controls. These new systems you can enjoy the same double-density storage
TED mini-disk systems for the Model 11l provide more capability as Model lll owners.
features than Tandy drives, yet cost far less. The DOUBLER includes a TRSDOS*-like
e Flippy Capability: Both internal (add-in) and double-density disk operating system called DBLDOS™
external (add-on) drives. permit recording on either We also offer a double-density Model | version of -
side of a diskette. 0S-80 as well as DOUBLEZAP programs for modifying
® Greater Storage Capacity: Available with either 40- NEWDOS/80 and VTOS 4.0 for DOUBLER

compatibility.

or 80-track drive mechanisms, Percom TFD mini-disk ;
Of course you don't have to upgrade your computer

systems store more. A 40-track drive stores up to 180 . : o o
Kybytes { (Srnalete— on one sde ot 5-in(?h for double-density operation to use Percom mini-disk

] ¥ 3 ] drive systems. In single-density operation, our TRS-80*
(}i(lgl;fet;e aulicUstigeltdn Batorasiahubenningidos Model | compatible 40-track drives store 102 Kbytes of

1.5 Mbvte On-line: The P dri 1 formatted data on one side of a diskette, and our
bt £ pLe SuLEEIEE A he-> eO NN PEIE S 80-track drives store 205 Kbytes. By comparison,
(included with the initial drive) handles up to four Tandy's standard drive for the Model | stores just 86

drives. With four 80-track mini-disk drives you can Kbytes.

accr:v?ss ol ltg n)ill'it(i)r; (lj)ytes of orglineitii]le data. And like our Model Ill drives, Model I add-on drives
oreover, the initial drive may be either an : : e o o N -

internal add-in drive or an external add-on drive. And R bt Hlippy™ i by

whichever configuration you get, the initial drive kit System Requirements:

comes complete with our advanced 4-drive Model 11I: 16-Kbyte system (min) and Model IIl BASIC.

controller, interconnecting cables, power supplies,
installation hardware, a DOS and of course the drive
mechanism itself.

The second internal drive may be installed after the first
intemal drive kit is installed, and external drives #2, #3
and #4 may be added if either an internal or external

e First Drive Includes DOS: 0S-80™, Percom’s fast first-drive kit has been installed. External drives #3 and
extendable BASIC-language disk operating system, is #4 require an optional interconnecting cable.
included on diskette when you purchase an initial Model I: 16-Kbyte system (min), Level Il BASIC,
drive kit. Originally called MicroDOS, OS-80 was Expansion Interface, disk operating system and an
favorably revleweq n the June 1980 1ssue Of Creahve interconnecting Cable‘ For double_density Storage‘ a
Computing magazine. Percom DOUBLER must be installed in the Expansion
® Works with Model 1Il TRSDOS: Besides being fully Interface and DBLDOS (comes with the DOUBLER) or
hardware compatible, Percom’s Model 1ll 40-track other double-density DOS must be used. For
drive systems may be operated with Tandy’s Model lll single-density operation, a Percom SEPARATOR™
TRSDOS — without any modifications whatsoever. adapter, installed in the Expansion Interface, will
And, TRSDOS may be easily upgraded with simple virtually eliminate “CRC ERROR — TRACK LOCKED
software patches for operating 80-track drives. OUT" read errors. prices and specifications subject to change without notice.

Percom TFD add-on drives start at only $399. Model

III Drive kits start at only $749.95. pER GU M
Quality Percom products are available at

authorized dealers. Call toll free 1-800-527-1592

PERCOM OATA COMPANY. INC.
for the address of your nearest dealer or to order B O P SO NS
direct from Percom. (214) 272-3421

;J{wemark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company.
DOUBLER, DBLBOS, 0OS-80 and SEPARATOR are trademarks of Percom Data Company, Inc.
tTrademark of Virtual Technology Corporation.
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WHY LET ONE MAINFRAME DEFINE

OUR WELL-DIFFERENTIATED
ARE CALCULATED

s a—— e e

A simple algorithm

We work with the serious systems integrator ...on terms
that make sense to you. That means giving you a set of
products which expand your limits, not reduce them.

We manufacture the most complete family of high quality
IEEE/696 S-100 mainframes on the market. Choices in-
clude three mainframes in rack-mount or table-top pack-
ages with complete board sets, to serve as the building
blocks for your 8 or 16 bit system. We also provide other
options ranging from complete floppy disk systems right
up to our proven Pascal development system.

The f factor: one source.

No matter which option you choose, you get the benefit
of working with completely integrated products ... fully
assembled and tested ... under one warranty and one
price structure ... leaving you free to concentraje on
value-added application development and sales.

*In Calculus, a fundamental statement in the definition of limit; interpreted
here to imply: “For your integration problem, Intersystems has a solution.”

FORANY €
'i
\
!

SYSTEMS INTEGRATION

Choose from mainframe options...

Select from three packaging options: Rack-mount, table-
top or front panel models. All three feature our 20 slot
S-100 motherboard with 25 amp power supply and are
delivered fully assembled and tested with our Series 1™
board sets. Any board configuration you choose works
with any DPS-1 version, allowing you to vary your pack-
age offering, or develop on one version and market
another.

¢ Front Panel model — a powerful development and
diagnostic tool for Z-80"systems, which can be used for
prototyping, servicing, debugging, and software or
hardware development. Use its features to set break-
points, trigger scopes, single step, slow step and more.

* Front Panelless desk top model—a lower cost option for
OEM or other turnkey operations which do not require
the extra capability of our Front Panel.

* Rack Mount version — features a heavy gauge frame
designed tofitinto standard 19" racks. CVT power supply
for brown out immunity is standard.

1 Registered trademark of Zilog, Inc.
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Board level options...

Intersystems mainframe packages,
equipped with SeriesiIboards, are opera-
tional in both 8 and 16 bit settings and
support extended addressing in both 170
and memory space, recognizing 16 bit
1/0 addresses and 24 bit memory
addresses. Just look at

these individual

features:

* MPU-80—uses a Z-80, 8 vectored in-
terrupt lines and two 4K windows to ad-
dress up to 1 Megabyte of RAM without
bank select.

-® 64KDR—sophisticated refresh circuitry
allows unlimited DMA and absolutely re-
liable operation without wait states.

#Registered trademark of Digital Research

* 6 SI/O —six individually software-
controllable serial 1/O ports with op-
tional interrupts. Each can run RS 232 at
up to 19,200 BAUD, as can our VI/O
board.

* VI/O —has two serial ports; two 8-bit
parallel output and two 8-bit parallel
input ports plus 8 individually controlla-
ble command lines and 16 levels of vec-
tored interrupts.

¢ FDC ll—can DMA up to a full track into
16 Megabytes of memory. Optionally
generates interrupts and handles up to
four 8" floppies.

* MPU-8000 — available with the non-
segmented Z-8002', which directly ad-
dresses 64K, or the segmented Z-8001",
which can directly address 8 Megabytes.

Extended systems options...

Interfacing disk drives is not a trivial mat-
ter, so when your objectives and re-
sources dictate you spend your energy
elsewhere, use our resources to perform
the service for you. We can add our disk
drive package to any Z-80 or Z-8000 con-
figuration we provide ... again, fully as-
sembled and tested and covered under
one warranty.

Or our complete
Pascal Development System.

We use it for our own hardware and
software development. It includes either
table-top mainframe, two 8" floppy disks,
128K RAM, CP/MF, and Intersystems
Pascal/Z™ compiler and Cache BIOS™.

THIS SYSTEM IS FAST! Why? Because
our ultra-fast Cache BIOS automatically
buffers whole tracks, eliminating most
disk accesses. This delivers up to three
times the throughput of any other
floppy-based system we know and is
equal to many small hard disk systems.

The system is versatile, too. SET program
allows you to change many BIOS
parameters and specify control charac-
ters to enable special features such as
diagnostic output to trace program execu-
tion. It can also provide remote 1/0 to
link your system to almost any

other computer,
large or small.

And it’s reliable. The Cache BIOS System
runs continuous memory tests when idle,
and verifies with a Read after Write and
Read after Read.

And the system also imcfudes our
Pascal/Z, a true native compiler pro-
ducing ROMable and Re-entrant code. It
features a minimum of extensions chosen
for the development of your scientific and
business applications. And it's compati-
ble with our native code Pascal for
Z-8000, providing a graceful upward
path to 16 bit applications. So what you
write now is right later.

One choice you won’t have to make...

We don’t believe you should ever have to
sacrifice good technical support to find a
good product. We'll back you to the hilt
with services like free technical consulta-
tion, board-swapping, diagnostic pack-
ages, and documentation that gives you
all you need to integrate, operate and
maintain your system ... right down to
schematics of the boards.

Your solution should be clear.

Whether you‘re integrating for scientific,
governmental or commercial applica-
tions, Intersystems can provide a Delta for
your Epsilon.

Talk to us today.

Ithaca Intersystems Inc.,
Dept. B

1650 Hanshaw Road,
P.O. Box 91
ithaca, NY 14850

!
Phone
(607) 257-0190

[looterSyystemmns™

Ithaca Intersystems Inc.

Micros for bigger ideas.

Circle 183 on inquiry card.

™Trademark ofilthaca intersystemst Inc.
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We make our
competition
opsolete

with Information Master,™

Data Master,™ and Transit.™
Information Master is clearly the
best information management
software availabie for your Apple || *
and it's the easiest to use.

Here are two very useful

companions that add even more

power to Information Master.

* Data Master — Alter the file
layout of existing Information
Master files without re-entering
data. Add, omit, change fields,
subdivide and append files
selectively.

* Transit — Convert VisiCalc* files
(and almost any other files you
may have) into Information
Master files.

See your computer dealer today

for all the details.

* VisiCalc is a trademark ol Personal Software. inc
Appiellisa
trademark of
Apple
Compuler.

Technology, Inc.
Software Products Division
P.O. Box B-14665

8001 N. Classen Blvd.
Oklahoma City, Okla. 73113
405 840-9900

*Appie Il is a trade name of
Apple Compuler. Inc.

Circle 164 on inquiry card.

Editorial S
Now we have a chance to start with a clean slate. Soft-
ware manufacturers are filling their 16-bit tabula rasas
with offsprings of UNIX, an operating system developed
at Bell Labs in 1969 by Kenneth Thompson and Dennis
Ritchie. (See Robert Greenberg's article, “The UNIX
Operating System and the XENIX Standard Operating
Environment,” page 248.) A software engineer was
quoted in a recent issue of Electronics magazine (March
24, 1981, page 119) as saying that UNIX is “like sitting
behind the wheel of a well-tuned sports car—when you
press the gas, it goes, and when you hit the brakes, it
stops. It's the ultimate in responsiveness, and yet all the
while you are riding in comfort.” UNIX deserves such ac-
colades. Its hierarchical file structure lends much needed
order to the chaotic approaches found in many personal
computer operating systems; it is designed for truly effi-
cient multiuser operation; the elegant idea of the pipe
allows data to flow from program to program efficiently;
and the shell program acts as a user-friendly interface to
the rest of the operating system. An excellent example of
UNIX's wversatility, described in Greenberg's article,
shows how the user can add a simple spelling correction
program to a system, with just one line of code.

New Programs

Several software vendors have taken out licenses to
adapt UNIX to 16-bit personal computer systems. These
include Microsoft, Whitesmiths, Zilog, and Onyx, the
developers of XENIX, Idris, Zeus, and Onix, respective-
ly. Among non-UNIX-related 16-bit operating systems,
OASIS, developed by Phase One Systems Inc, has re-
ceived high marks from many professional programmers.
And judging from its past track record with CP/M,
Digital Research’s new CP/M-86 should also become a
major factor in the market. (See “CP/M: A Family of
8- and 16-Bit Operating Systems,’ by Gary Kildall, page
216.)

Despite the recent relaxation of UNIX licensing fee con-
ditions by Western Electric, the UNIX offspring will not
be cheap. Operating system software could sell for more
than $2000. However, Lifeboat Associates’ version of
XENIX will probably retail for less than $1000 by the end
of the year.

The 8-bit computer is far from dead. There is too much
good 8-bit software around for this to happen. And, for
many applications, it's hard to beat the price-
performance ratio of the 8-bit machine—at least by
today’s prices. Sixteen-bit and 8-bit machines will coexist
for many years to come. [ don't believe in the “mutually
exclusive” school of computer punditry. Just as no high-
level language has ever supplanted another (can readers
give me an example of this?), 8-, 16-, 32-, (etc) bit
microcomputers will coexist in the future.

In our field, the future becomes the present overnight.
You don't need a crystal ball to state emphatically that we
have not seen the end of the 8-bit versus 16-bit debate.
But the new operating systems do add a welcomed layer
of professionalism to personal computing.®

Circle 343 on inquiry card, ==—p



Apple I/O Interfaces.
SSM Spells Success Three Ways.

SSM helps you get the most from your
Apple II" computer. Choose from three
general purpose interface boards. With flex-
ibility and prices that translate to big savings.
Now, and when you upgrade.

Our ASIO glves you a
full- duplex RS-232 interface. Plus jumper-
selectable rates from 110 to 9600 baud. You
also get software control, three handshaking
lines and two output plugs—so you can con-
nect your Apple to a modem or to a
terminal/printer without
modifying the cable.

arallel (APIO™), For
parallel interfaces, our
APIO offers two 8-bit
bidirectional ports. We also
include additional interrupt
and handshaking lines, plus
software control of the in-
terface configuration and data
direction. Cables for Centronics
and other printers are optional.

Or Both (AIO™). Choose our
trled and proven AIO when you

SSM Microcomputer
Products, Inc.

need a sometimes-serial or a sometimes-
parallel operation. This single-board solution
packs a lot of performance for the price.
Thousands are now being used. It even lets
you operate both ways—simultaneously—
under Pascal, or with special drivers.

All three boards feature powerful firmware
so you don’t have to write software to use
them. The ASIO and AIO include cables.

Whether you’re an OEM or end-user, we
can supply virtually any quantity you need.
Quickly. Even in kit form.
For the latest word on these,
see your local computer
dealer. Or call us today.
You may also want to look
into our cost-effective
A488™ board which con-
verts your Apple II into an
IEEE-488 controller.
SSM Microcomputer Products, Inc.,
2190 Paragon Drive, San Jose, CA
95131. (408) 946-7400. (TWX
9]10-338-2077. Telex 171171.)

*Apple and Apple II are trademarks of Apple Computers Inc.
ASIO, APIO, AIO and A48B8 are trademarks of SSM Micro-
computer Products, Inc.



OS] Still In
Personal-Computer Business

As a result of “Ohio Scientific Sold”
(“BYTELINES,” March 1981 BYTE, page
246), we have had several telephone calls
from dealers who were disturbed by
BYTE’s report that “In all likelihood OSI
will move away from personal computing
and into the small-business market.” This
statement is a false and damaging “projec-
ture.”

When Ohio Scientific was founded in
1975, our first products weredesigned for,
and directed to, the personal-computer
market. In 1977, when other small-com-
puter manufacturers were entering the
“fun and games” computer market, OSI
introduced the Challenger C3B Business
Systems, featuring a three-processor
system with 74-megabyte Wmchester
hard-disk storage.

As a pioneer in small business-com-
puter systems, we feel we moved into the
small-business market some time ago. Our

first business-system advertisements ap-
peared in BYTE in 1978!

As for our personal-computer systems,
now and for the future—in May 1980, we
announced an enhanced version of our
Challenger C1P and introduced our
Challenger C1P Series 2. In total units and
dollar volume, we are counting heavily on
our personal-computer line to carry a full
share of Ohio Scientific’s continued suc-
cess.

W Paul Warren

Coordinator, Marketing Communications
Ohio Scientific

1333 S Chillicothe Rd

Aurora OH 44202

We are sorry for any misinterpretations
of Sol Libes's speculation on the future of
OSI's marketing strategy. We were not
implying that OSI will drop its personal-
computer line, but that we feel that there

may be a shift in its marketing emphasis.
. MH

type lattars a_m:_l it reports ., ail
CADO'S Data & Word Processar TW

* Mimi-Winchester high cauacu!y disk drives
aré available, of course. Write nnw for |
free culur tm:ltmurﬂ ] f /

1

J
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Circle 44 on inquiry card.

BYTELINES Makes Waves

I have always enjoyed reading Sol
Libes's “BYTELINES,” and consider him
to be a good source of information on the
personal-computer industry, except for
one annoying trait, Because Mr Libes is
professionally associated with products
that use the S-100 bus, his information is
strongly biased toward Intel and S-100
products. For example, I recently counted
six issues in a row where he discussed
UNIX-like software to be introduced for
Intel and S-100 users. At no time did he
mention that the Motorola/S-50 users
have had UNIX-like systems available for
some time. Certainly he has seen the
advertisments in BYTE for UNIFLEX for
the 6809 by TSC (Technical Systems Con-
sultants). If Mr Libes hasn’t heard of the
UNIX-like OS-9 by Microware, it is only
because he looks at the world through
S-100 blinders. Perhaps “BYTELINES”
should be expanded to include associate
editors who would supply information on
other computer buses and the popular
“no-bus” systems.

Leo Taylor
18 Ridge Ct W
West Haven CT 06516

Sol Libes Replies:

I am pleased that Leo Taylor enjoys
reading my column and considers it "a
good source of information.” There is no
doubt that I have a bias toward S-100-
based systems—I guess it's my upbring-
ing. I try to control it and present a
balanced picture of the personal-com-
puting field. I feel that I am successful
99% of the time, and that no one can be
100% unbiased.

When I wrote the UNIX items for
"BYTELINES" during the spring and sum-
mer of 1980, TSC had not yet announced
UNIFLEX, so I was not aware that it was
coming. Additionally, nowhere in TSC's
advertisements is it specifically stated that
UNIFLEX is "UNIX-like," although the de-
scription sure sounds like it is.

The OS-9 operating system fell into the
same category as UNIFLEX. Despite the
fact that its advertisements refer to O0S-9
as UNIX-like, a product review, in the
December 1980 issue of 68' Micro Journal,
stated that "the similarity [to UNIX] is
mostly superficial.”

Circle 207 on Inguiry card, ===p



~ The One Printer Solution
tor the Two Printer Problem. \

HIGH SPEED
DATA PROCESSING

The new Dual-Mode 200 brings speed and un-
compromising print quality to business and pro-
fessional applications.

Financial statements, inventory reports, la-
bels and more are printed at data processing
speeds from 165 cps to 250 cps.

Fully adjustable tractors and a friction feed
platen provide precise forms handling for pin-
feed and single sheet paper.

Complete ““Dot Control”’ graphics is standard
with resolution to 120 x 144 dots per inch.

Interfacing is easy with both E.LLA. RS-232C
serial and an ASCII parallel port.

LETTER QUALITY
WORD PROCESSING

The Dual-Mode 200 also features letter.per-
fect print you will be proud to use for business
letters and reports. Letter Mode speeds range
from 42 cps to 60 cps.

The standard Titan 10 pitch font is comple-
mented by an array of optional fonts irrcluding
Elite 12 pitch, italics, proportionally spaced,
OCR-A, scientific and foreign character sets.

Up to 12 font selections may be stored in the
printer and interchanged while printing.

The Dual-Mode 200 accepts standard daisy-
wheel print commands for word processing sys-
tem compatibility.

It’s the perfect solution for the two printer
problem. ’

- The Dual-Mode 200 Printer
tor the one printer office.

Call or write today for complete specifications

2301 Townsgate Road, Westlake Village, CA 91361, (805) 496-1990

malibu

Electronics Corporation

a subsidiary of Datametrics Cormoration

e ———— &

DOTS DO IT BETTER™
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DISCOUNT
HARDWARE

IEEE 696/S-100 Standard Boards
Assembled, tested, warranted

( ompuPro . L0

STATE OF THE ART CPU BOARDS

DUAL CPU 8/16 bit.............. $349
Z80CPU.....ooviiiii $249
FAST RELIABLE STATIC MEMORY
16K....... $299 3K........ $549
48K ....... $799 64K........ $999
SYSTEM AUGMENTATION
BOARDS
1/0-1 2-Parallel Ports............. $199
I/0-1l 3-Serial, 1-Par.............. $199
O-M 8-Port ,........coevvuast $549
DISK-1 DMA Disk Cont. .......... $399
MPX Multiplex Channel .......... $399
SUPPORT-1 Multifunction. ........ $299

Port, clock, interrupts
timers, battery back-up
7 Boards in one

DISCOUNT HARDWARE

Division of System Interface Consultants, Inc.
17440 Revello Drive
Pacific Palisades, CA 90272

Enclosed is §
Please express the following assembled,
tested, and warranted [EEE 696/S-100
boards:

Name
Address.

Phone ( )

Add $25 to each order for express shipping, handling
and insurance. California residents add 6% tax. Allow
2 weeks for personal checks. Prices subject to change
without notice.

CALL FOR INFORMATION AND PRIGES ON
Mainframes, terminals, printers. and compiete
integrated and tested systems to meet

YOUR UNIQUE REQUIREMENTS.

(213) 454-2100
DISCOUNT HARDWARE

Division of System Interface Consuitants, Inc.
Computer Specialists Established 1969
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Treasure on Disk

I enjoyed the reviews and comments on
the Adventure-like games in the Decem-
ber 1980 BYTE, especially Jerry
Pournelle’s “User’'s Column.’”’ (See
“BASIC, Computer Languages, and Com-
puter Adventures,” page 222.) I would,
however, like to point out for the benefit
of BYTE's readers that the original version
of Adventure (“The Colossal Cave”) has
been available from the Heath Users’
Group for over two years, for a mere $10.

This version comes on a 5-inch disk that
runs on the Heath H-8 (with disk drive) or
the H-89 computers. A minimum of 32 K
bytes of memory is required, and the
game plays very fast. Unlike other issues,
Heath's version (written by Gordon Let-
win before he left to join Microsoft) can
be easily copied for backup and safe keep-
ing—a distinct plus.

I'd also like to point out that while there
are several maps and guides available to
the Colossal Cave, none help that much.
They may assist in reducing the search for
treasures, but they won't help in avoiding
some of the more subtle pitfalls, and cer-
tainly won't help in the Final Adventure.

D C Shoemaker
2000 A Foxridge
Blacksburg VA 24060

More GOTOs Changing

In David Carew's article “Change Your
GOTOS into FOR...NEXT Loops” (Janu-
ary 1981 BYTE, page 334), a better ap-
proach to the problem would have been
(if step O not allowed):

510 FORI=1T0O2

520 READ X

530 |=1

535 IF X=K THEN [=2
540 NEXT |

However, the best way, for systems that
allow it, is:

510 FORI=0TO -1 STEP -1
520 READ X
530 I=X=K
540 NEXT |

For the TRS-80 (and, I think, all Microsoft
BASICs), line 530 treats the second equals
sign as a logical operation, giving a —1
(true condition) if equal, and a O (false
condition) if not equal. Some BASICs
have a different convention for true and

false (some represent true as 1 and false as
0) so the statement would be FOR I=0
TO 1. Anocther advantage of this form is
that it can be embedded in the middle of a
long line as follows:

500 ..... :FORI=0TO —1 STEP —1
: READ X : 1=X=K: NEXT : ....

Both of these examples are faster than
the published counterparts—always set-
ting I to 1 is faster than the test (even if
false), because there are fewer characters
to interpret, and the same goes for the
other example. Also, both of these ex-
amples use less memory for the program.

Carey Tyler Schug
POB 585
Chicago IL 60690

CMOS is Boss

A few important points need to be
made in connection with Larry Malakoff's
article “Memory: Making an Intelligent
Decision.” (See the February 1981 BYTE,
page 142.) Mr Malakoff generalizes that
dynamic memories are superior in the
areas of packing density, power consump-
tion, and cost. Unfortunately, he has
overlooked one of the most exciting
memory techniques currently available:
CMOS (complementary metal-oxide
semiconductor) static memories.

While we at Hitachi are active in the
dynamic memory business (especially the
4816-type 16 K by 1-bit and the 4864-type
64 K by 1-bit devices), we recognize that,
for many reasons, static memory is often
desirable. This approach is typified by our
CMOQOS 6116-type fully static 2 K by 8-bit
memory.

Responding to each of Mr Malakoff’s
points:

eDensity: Using the 6116, a 64 K-byte
static memory board is not only feasible,
but Godbout Electronics will soon release
an S-100-compatible board, called RAM
17. The increased size of the 6116's
package (24 pins versus 16 pins for the
4116-type dynamic device) is easily offset
by the total lack of “tricky” refresh logic
required by dynamic memory.

e Power Consumption: The 6116's power
requirements (operating and standby) are
equal to or less than most 16 K-bit
dynamic devices. The power supply to
Godbout's 64 K-byte static board is con-

Circle 310 on Iinquiry card, ——p
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Radio Shacks TRS-80
Model III is Your Best
Buy in Desktop Computers.

- (EEPORTION (1D

(Because the “Extras”
are Built In!)

With the TRS-80 Model III, you don't pay
extraforthe features you want. For $2495,
you get a complete, ready-to-run desktop
computer. Go ahead — judge their extras
by our standards:

32K RAM. Expandable to 48K

Two Double-Density Disk Drives. You get
two built-in 175K disk drives, and can add
up to two more externally.

BASIC in 14K ROM. Our powerful Model
I11 BASIC provides a program line editor,
machine language prograrnrning, real time
clock, and more. Compatible with most
Model I Level Il BASIC programs, too.

Upper and Lower Case Characters. With a

special graphics character set, and 64
characters-per-line format.

Built-In Monitor. 12" high-resolution.

12-Key Datapad. As well as repeating keys
and keyboard-controlled screen print.

Pa allel Printer Port. Add one of aur print
ers anytime.

RS-232 Serial Interface. For data commur
nications, just add a modem.

Nationwide Support. Backed by 6100
Radio Shack stores and dealers, 130 Com-
puter Centers and 135 service centers
throughout the USA.

Available Now. Why pay more? Get a
demonstration of our 32K, two-disk TRS-
80 Model Il computer today. For less

Retail prices may vary at individual stores and dealers. Special order may be required.

demanding applications (or if you want a
personal “starter” system), check out our
16K Model III—only $999.

Radio fhaek

The biggest name in little computers™
A DIVISION OF TANDY CORPORATION

Read about your best buy in com.: |
puters. Send for a TRS-80 catalog.
Radlo Shack, Dept. 81-A-297

1300 One Tandy Center
Fort worth, Texas 76102

NAWME

STREET

oY L STATE

|
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Letters

servatively overregulated using one 7805
5V, 1 A voltage regulator.

ePrice: Expect the price of Godbout's
RAM 17 to be competitive ($1400) with
the $895 to $1195 figures quoted by Mr
Malakoff.

A few other points:

o Compatibility: The 6116 is easy to inter-
face and is fully compatible with all pro-
cessors, DMA (direct memory access)
controllers, front panels, etc. Boards like
those mentioned in the article may not
work with faster processors (eg: 6809,
8088) now available for the 5-100 bus.

o Versatility: The 6116 is pin-compatible
with the 2716 EPROM (erasable program-
mable read-only memory) and Hitachi's
new 48016 EEPROM (electrically erasable
PROM), and so the user can configure a
board to contain the best combination of
memory types for a given application.

e Speed: The 6116 is available for speeds
rated as fast as 120 ns (more than fast
enough for microprocessor applications).
Godbout's board will work with Z80
microprocessors running at 6 MHz with
no wait states. I do not believe that there
is a dynamic board that can do the same.
eDesign Simplicity: No ‘black art”
transparent refresh or special circuitry (eg:
DMA, Reset) is needed; consequently, the
time and the cost of the design process
have been reduced. (For systems with more
than 64 K bytes of memory, the best solu-
tion is to adopt the IEEE 696 Extended Ad-
dressing Standard, not the cumbersome
nonstandard bank-select scheme.)

As CMOS manufacturing processes
continue to approach NMOS in density,
cost, and performance, companies like
Hitachi have the capability to bring their
CMOQOS expertise to bear on applications
like memory devices and peripheral con-
trollers. As devices become more com-
plex, and applications more demanding,
CMOS technology will be required to
overcome thermal dissipation problems.

Thomas Cantrell

Microprocessor Product Marketing
Hitachi America Inc

1800 Bering Dr

San Jose CA 95112

Hand-Held Computer
Algorithm Improvement

I read with interest Gregg Williams's

16  June 1981 © B YTE Publications Inc
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Number of Ordinary
Table Elements in Williams's Algorithm  Modified Algorithm  Lookup
Rank (N) Table (2") F(N)=2~+2F(N—1) F’(N)=2~+2F’(N— 1)-1 N2V
1 2 1 1 2
2 4 6 44+2(1)-1= 5 8
3 8 20 8+2(5)-1= 17 24
4 16 56 16+2(17)— 1= 49 64
5 32 144 32+2(49)—1=129 160
6 64 352 64 +2(129) -1 =321 384
Table 1

description of the Panasonic and Quasar
hand-held computers, especially the data-
compression techniques. (See ‘The
Panasonic and Quasar Hand-Held Com-
puters,” January 1981 BYTE, page 34.)
Reading the text box that describes the
mapping algorithm, however, I noticed a
possible improvement.

In figure 3, page 41, a permutation of
four elements encoded with 6 bits
(001010, by rows) is demonstrated.
However, according to the text, the first
box will always be unswitched. Since it is
constant, the first box (or first bit) need
not be stored explicitly. This leaves 5 bits
instead of 6 to encode the permutation
(01010 for the example). The recursive
nature of the algorithm should compound
the savings significantly for larger per-
mutations. In table 1, I have reproduced
Mr Williams's table 2 with an additional
column.

Craig R Ewert
400 Raymondale #16
South Pasadena CA 91030

Gregg Williams Replies:

Your analysis of the requirements of the
algorithm is completely correct, although
this does not necessarily mean that even
more space can be saved within the HHC
(hand-held computer). 1 compiled the
table of results you referred to based on a
description of the algorithm, and I did not
realize that the box in the upper-left cor-
ner did not need to be encoded. Although
I was unable to contact the person who
had written the code implementing the
algorithm, your interpretation of the
algorithm does, in fact, allow permuta-
tions to be stored with less memory. My
thanks to you (and to Paul E Black, of
Ogquirrh City, Utah, who wrote a similar
letter) for pointing this out.

Thermodynamic Flaws

Richard Hetherington’s excellent “Pro-
gramming Quickie” in the February 1981
BYTE contains one flaw that can cause the
user of his routine to arrive at some
misleading results. (See "Energy-Saving
Cost/Benefit Analysis,” page 266.)

Table 2 gave the heat value of various
fuels, and as far as I can see, it's correct.
Unfortunately, the heat values are
theoretical maxima, and to compute cost
savings you need to make allowances for
inefficiencies in extracting that heat. In
practice, efficiencies range from (essential-
ly) 100% for electricity to 20% or less for
a fireplace. (A small fire in a large
fireplace on a cold night can actually run
at negative efficiency—losing more heat
up the chimney than it contributes to the
house.) Efficiencies tend to vary with the
quality of the heating hardware, and (I
suspect) with whether they are measured
in the laboratory or in a more conven-
tional environment. In general, you
would not be wrong to expect 100% for
electricity; 60% to 70% for gas or oil
heat; 40% to 50% for wood or coal
stoves; and something pretty dismal for
an unaugmented fireplace.

The conventional means of accounting
for this are either to reevaluate the fuel's
heat value by the efficiency, or to alter the
equation C=Z*Q/H to read C=Z*
Q+*E/(100*H), where E is the efficiency in
percent. In this case, I would modify the
routine to use the latter method, because
it lets you evaluate the effect of switching
to a more efficient heat source.

Anyone seriously planning to tackle his
or her home-heating problem should con-
struct a paper-and-pencil thermodynamic
model of his or her house. This is nowhere
near as difficult as it sounds. Any public
library has some books (mostly those
dealing with solar heating) that can help.



GUARANTEED RELIABLE
FOR 2 FULL YEARS.

Unprecedented product reliability deserves an
unprecedented warranty. IMS International
provides its dealers with both.

Our commitment is real.

We are so confident that our products are the
industry standard in reliability, we stand behind
them for two full years from date-of-sale to the
end user. All IMS manufactured products are
covered.

The success of our dealers will insure our
continued growth. That's why IMS International

is committed to providing every IMS dealer with
these distinct advantages in today’s marketplace:

® 2 year warranty

® Low retail cost

® Best margins in the industry

® Protected territories

e Full factory technical support

e Complete system delivery in 30 days

e Comprehensive advertising and promotional

support

For more information about IMS International’s
“Reliables” and our unique dealer plan, call
714 /978-6966 or write us:

III'V'lg 2800 Lockheed Way
I h A ' Carson City, NV 89701
mTeRnanonaL 1elex: 910-395-6051

Circle 170 on Inquiry card.
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Mr Hetherington’s routine is only as good
as the data you put into it, and if you
don’t know how much heat you are put-
ting into your house, and where it is going
out, you may not recognize bad data
when you use it.

Donald Kenney
291 S Main St
Andover MA 01810

Computers Can
Help People

I read Mark Dahmke’s editorial and
would like to share with BYTE readers an
interest of mine. (See “Computer Speech:
An Update,” February 1981 BYTE, page
6.)

I'm an academic adviser at Michigan
State University and work with students
in the Lower Division. Among our many
academic services, we try to assist
students in selecting majors that will help
them attain their individual goals in life. I
have very realistic concern and at the
same time very optimistic hope for one
student in particular.

Kelly Watson is a quadriplegic and has
a combination of athetoid and spastic
cerebral palsy. She is a delightful young
lady—bright, pretty, and her sparkling
sense of humor helps her overcome
frustration. Kelly, although just 20,
became a sophomore at the end of this
winter term. She has gotten this far in her
academic career out of sheer determina-
tion, and I'm sure someday she will be the
newspaper editor she plans to become.

Kelly uses a joystick-operated electric
wheelchair and types with a headstick on
an IBM electric typewriter. MSU’s Ar-
tificial Language Laboratory hopes to be
able to provide her with a word-
processing system. With financial
assistance from concerned communities,
technologists such as Mark Dahmke and
John Eulenberg will soon be able to make
accessible to persons such as Bill Rush and
Kelly Watson those opportunities we all
enjoy. I foresee a great advancement in
human concern.

Jane E Linnell

Michigan State University
Undergraduate University Division
Student Academic Affairs Office
East Lansing MI 48824
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Simpler Starting Solution

Although Randy Soderstrom’'s ap-
proach to the problem of forcing the Z80
starting address was interesting, it is not
the simplest solution. (See “Forcing the
Z80 Starting Address,” February 1981
BYTE, page 288.) His suggestion requires
four integrated circuits, and an initial time
delay is introduced. The circuit in figure 1
uses only two devices.

Upon reset of the system, the D flip-flop
(IC1) is clocked, causing Q to go high.
Although the processor’s address bus and
program counter contain all 0Os, the
memory addressed is hexadecimal F000.
The 74LS32 quad OR gate (IC2) ac-
complishes this with one input per gate
high. The system monitor can be stored at
hexadecimal address FOO0 and can now
handle its high-priority housekeeping

without worrying about the address. A JP
(jump immediate) to the next instruction
will set the program counter correctly. The
first QUT or IN instruction will activate
the IORQ (input/output request), and
then preset the D flip-flop, allowing
signals on the address bus to pass freely
through the 74LS32, and restoring the
system to normal operation. As in
Randy's circuit, there is no interference
with memory refresh.

This technique is used on MOSTEK's
STD Bus-based CPU-1 card. We feel this
is the best and most economical approach
to take.

Mitchell A Russo

MOSTEK

29 Cummings Pk, Suite 426
Woburn MA 01801

Circle 247 on Inquiry card. =—p
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Mountain Computer
put it all together
for you.

f
N
.‘é’! .

The CPS MultiFunction Card
Three cards in one! The Mountain Computer CPS MultiFunction Card provides all the capabilities of a serial interface, parallel
outputinterface and real-time clock/calendar—all on one card—occupying only one slot in your Apple |1®. Serial and Parallel
output may be used simultaneously from CPS. CPSis'configured from a set-up program on diskette which sets the parameters
(such as baud rate, etc.) for all functions contained on the card and is stored in CMOS RAM on the card. Once you have
configured your card, you need never set it up again. You may also change parameters from the keyboard with control
commands. All function set-ups stored on-board are battery powered for up to two years. “Phantom slot” capability permits
assigning each of the functions of CPS to different slots in your Apple without the card actually being in those slots! For
example, insert CPS in slot #4 and set it up so that is simulates a parallel interface in slot #1 and a clock in slot #7 and leave the
serial port assigned to slot #4. CPS's on-board intelligence lets it function in a wide variety of configurations, thereby providing
software compatibility with most existing programs. "We've put it all together for you"—for these reasons and many more!

Drop by your Apple dealer and see foryourself how our CPS MultiFunctipon Card can expand the capabilities of your Apple and
save you a great deal of money as well!

% e

Calendar/Clock Paraltel Output Serial Interface
e One second to 99 years e Features auto-line feed, Apple e Features auto-line feed, trans-
e Battery backed-up (2 years) tabbing, line length, delay after ‘parent terminal mode, Apple
. Two AA standard alkaline batteries carriage return, lower to upper tabbing, line length, delay after
for back-up (provided) case conversion carriage return, local echo of
e Compatible with MCI Apple ® Centronics standard— output characters, simultaneous
Clock™ time access programs reconfigurable to other standards serial/parallel output lower to
e Status bit handshaking upper case conversion, discarding

of extraneous LFs from serial input
e Uses the powerfu| 2651 serial

Special PCl chip
' M t 1 c t Introductory ¢ 16 selectable internal baud rates—
‘ ouniain Ompu el‘ Price 50 to 19.2Kbaud
‘ INCORPORATED , e Half/Full duplex terminal operation
| » I/O.interface conforms to RS-232C
300 El Pueblo™ Scotts Valley, CA 95066 2 3 9 e Asynchronous/Synchronous
(408) 438-6650 TWX: 910 598-4504 operation

*“Apple Clock was the trademark of Mountain Computer Inc “Apple and Apple Il are registered trademarks of Apple Computer Inc.



BASIC Problems

Samuel Bates’s “Rotation Algorithm”
was fascinating but frustrating for two
reasons. (See the January 1981 BYTE,

page 328.) First, there are many terms
used from Hewlett-Packard’s HP 3000
BASIC that are not common to other ver-
sions of BASIC. I can figure out what
MAT R=ZER does (it puts O in every ele-
ment of the array R) and duplicate it with
a subroutine, and I can determine from

context that # means < > (not equal).
However, I'm stymied by FILES*,
ASSIGN, ENTER, and READ#1,1. Please,
BYTE, return to the old policy of inserting
a box with explanations of uncommon
terms! A flowchart would have been
useful, too.

“Whose BASIC Does What?’ by Teri
Li was also welcome. (See the January
1981 BYTE, page 318.) I hope its idea will
be extended both to cover more com-
puters and to be more complete in terms. I
hope that BYTE will eventually publish it
as a separate reference booklet. There
were, however, some errors in the article.

“A pencil,a card
it's the new, fast
microcomputs

b

10 FILES »

120 ASSIGN A$,1,S

160 ENTER 255A9A%

1130 READ #1.1
1140 IFEND #1
THEN 1190

1150 READ #1,B%

tells the interpreter that file names will be provided in a later
ASSIGN statement

assigns A$ as file number 1, a sequential file

allows 255 seconds for the values A9 and A$ tobe input
sets the pointer for file number 1 to the first record
transfers control to statement 1190 if

end-of-file number 1 is encountered

reads the next value from file number into the variable B$

Table

For the Commodore PET, the major er-
rors of significance are:

HOME and CLS should be checked.
COLOR=n, FRE(x$%), SPC(expr), and
RANDOMIZE should not be checked.
CALL address should have SYS entered.
Tl(expr) should be TI or TI= expr.

TI$, a different real-time clock function,
should be listed.

I don't need to say that BYTE is the best
(I read six other journals regularly as
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well), so I'll just say “thanks and keep it

"

up.

Frank Chambers

Rock House
Ballyoroy, Westport
County Mayo, Ireland

The Hewlett-Packard 3000 is correctly
classified as a minicomputer, so only a
small percentage of our readers will have
access to a system similar to the one used
by Mr Bates. The BASIC statements that
may be unfamiliar are defined intable2.m
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CCS. MAKING MINIS OUT OF MICROS.

Here's the CCS line of board-level
computers for system builders on the
move. Pushinthe CCS board. And
push on with your application. CCS
board-level systems go together
easily, come up quickly, and run
reliably, with a proven return rate of
lessthan 1%.

CCS board-level computers
offer systems builders the optimal
combination of low development
cost, low manufacturing cost, and
high reliability from proven, tested
modules.

A headstart on reliability. CCS
modules are designed to industrial
performance standards, manufac-
tured to industrial quality standards,
fully burned in and tested. You spend
more time and energy on your
application when you rely on CCS
modules instead of reinventing (and
rebuilding) standard computer
functions.

A full selection of S-100 board-
level computers. Whether you want
to add capability to another S-100
based system, or build a system from

Z-80A CPU Modules.
Static RAM Memory-Modules.
Dynamic RAM Memory Modules.
‘Serial-and Parallgl4/G Modules.

Fioppy Disk Controlier.

Hard Disk Controller.

High Speed Arithmetic Module.

ons for all your system needs in the
CCS product line. CCS manufactures
a comprehensive selection, so you
cantailor asystem to your needs with
a minimum of components. You buy
exactly what you need. Butyou can
easily expand later.

We'd like to tell you more about
the CCS line of board-level com-
puters, OEM systems, and computer
systems. There’s alot more to tell.
Send in the coupon for more
information, contact your local
computer dealer, or call.

call me.
O Please send more information on
| CCS Board-Level Computer
Modules.

Name

Company

I
I
I
Address . I
I
I

City/State/Zip
| Phone ( )

I California Computer Systemsl
] 250 Caribbean Drive
Sunnyvale, California 94086 |
i (408) 734-5811
* Avaiable Quarter 2. 1981

scratch, chances are you'll find solu- + For use with CCS System Modets 200,300,400

Circle 47 on inquiry card.



A Maqjor Breakthrough

The

The System 2800 is the next logical step in the
continuing line of innovative products from the
Systems Group.

Unbeatable S-100 Memory Boards

First was the development of the DMB6400

series of S-100 Memory boards featuring the
innovative Bank
Select switching
technique. This
enables users to
software select
up to four totally
independent
memory banks
per board.

The 2nd Generation

Then came the 2nd Generation of IEEE S-100
COMPATIBLE Z80 PROCESSORS, FLOPPY DISK
CONTROLLERS and SERIAL I/O BOARDS. Each
has been designed for single user, multi-user or

network operating systems
such as CP/IM®

MP/M™ CP/Net™

and OASIS™,

The Next

Logical Step ...

We challenged our design team to create an
innovative yet competitive system utilizing our
existing line of field proven, dependable S-100
boards. The result: a highly reliable, quality built,
state of the art microcomputer that gives you
the cost/performance edge you need to be a
leader in your field.

The System 2800 comes with a choice of
operating systems: CP/M with an enhanced
CBIOS for single user systems and either MP/M
or OASIS for multi-user, multi-tasking systems.
MP/M is available with either a standard or

CP/M MP/M and CP/Net are trademarks o f Digital Research
OASIS is a trademark of Phase One Systems
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Systems mr

enhanced XIOS. The CP/M based System 2800
provides improved diagnostic reporting capability
and increased sector sizes of 1024 bytes yielding
disk performance throughput increases up to
400% over standard unblocked systems.

The enhanced multi-user, multi-tasking MP/M
based System 2800 provides the same advanced
features as CP/M. In addition, this interrupt
driven implementation can offer performance
throughput increases up to 2000% thru
extensive disk buffering for applications
requiring a large number of disk accesses.

Also available is the OASIS operating system
with ISAM files, automatic record locking and
multiple-user print spooling.

All operating systems are available in either
floppy or hard disk configurations. The disk
drive selection includes single or double sided,
double density 8-inch floppies with up to 2.52
megabytes of formatted storage per system,
expandable to 5.04 megabytes, and an 8-inch 10
megabyte winchester hard disk.

Cost Effective Reliability

Dealers, OEM’s and System Integrators share
many common needs. Not the least of these is
dependable products. That's why we back our
System 2800 with our established reputation for
high quality products, superior support, prompt
and courteous service, and a one-year warranty.

Take the next logical step. See your nearest
computer dealer, or contact us for the complete
story on our S-100 family of board products and
enhanced systems.

A Division of MEASUREMENT systems & controls
incorporated

1601 Orangewood Ave.
Orange, Calif. USA 92668
(714) 633-4460 TWX/TELEX: 678 401 TAB IRIN

For International Sales Inquiries contact: SIGMA INTERNATIONAL, INC., P.C.
Box 1118, Scotisdale. AZ 85252 USA (602) 934-3435 / Telex 165 745 Sigma
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Tomorrow's
Software. ..
Today!

UCSD

P-SYSTEM

‘

PORTABLE
POWERFUL
PROFESSIONAL

FOR PROGRAMMERS

*Qperating system with interpreter,
screen and character editors, filer,
assemblers, utilities and compilers.

*PFAS(TM)—Keyed - ISAM in 6K user
memory

FOR ENGINEERS, CONTRACTORS

¢ Milestone(™!—Organic Software's
answer to PERT. Critical path
modeling.

¢ FORTRAN — ANS| '77 Subset

FOR DOCTORS, CLINICS

*MEDOFFICE{™) —The complete
office system for the professional.

*DATE BOOK(™) — Appointment
scheduling for your micro.

FOR SMALL BUSINESS
*GL, AR, AP, Payroll Packages
*Word Processing

FOR EDUCATORS, RESEARCHERS

oINTELLECT-UL{T™)_ A full range
LISP interpreter for A. |. applications

*mINDEX{T™} _Text database system
for bibliographies, contracts,
abstracts, etc.

And Much More —

READY TO RUN ON
DECLSI-11%1
TRS-80 Model 11§

PCD SYSTEMS
P.0.Box 143

Penn Yan, NY 14527
315-536-3734

$TMDIgital EQuipment
§TM of Tandy Corp.
*TM U. of Califor nia

24 June 1981 © BYTE Publications Inc

Hardware Review |

RAMCRAM

Memory Module
for the Atari

Mark Pelczarski
1206 Kings Circle
West Chicago IL 60185

Axlon Inc has released an alter-
native for add-on memory for the
Atari computers that might save
some money for Atari 800 owners.
RAMCRAM will also offer more
memory for the Atari 400 than you
may have thought possible.

For $320 you can buy a single
module that contains 32 K bytes of
programmable memory. The unit
plugs into the middle memory slot of
an Atari 800, and with the 16 K-byte
module provided with your system,
gives a full 48 K bytes of memory (it
will not work with only an 8 K-byte
module ahead of it).

In an Atari 400, the module can
replace the built-in 8 K bytes of
memory to give a 32 K-byte system.
The Atari 400 would then be able to
use any software for Atari 800
32 K-byte systems, plus it would con-
tain enough memory to handle a
DOS (disk operating system) and,
therefore, a floppy-disk drive. With
RAMCRAM, Personal Software’s
17 K-byte VisiCalc will run on the
Atari 400.

In an Atari 800, the top 8 K bytes
of memory-address space are pre-
empted if you have a cartridge in the
left slot, such as BASIC, the Editor/
Assembler, or Star Raiders. With a
left cartridge installed you can use

Photo 1: The

Axlon RAMCRAM
memory cartridge for the Atari 400 or
800.

only 40 K bytes. Without a cartridge,
but with RAMCRAM installed, you
have 48 K bytes of memory which
can be used for copying disks faster
on a one-drive system. (DOS does
not require a cartridge, and more pro-
grammable memory means swapping
disks fewer times while copying.) You
also have 48 K bytes for machine-lan-
guage programs that do not need car-
tridges, such as VisiCalc, and lan-
guages could be loaded from disk
without using cartridges.

Axlon also provides its dealers with
a memory-diagnostic program that
will analyze the memory of an Atari

Circle 235 on inquiry card. b
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TurnyourApple into the world'’s
most versatile personal computer.

The SoftCard™ Solution. SoftCard
turns your Apple into two computers.
A Z-80 and a 6502. By adding a Z-80
microprocessor and CP/M to your
Apple, SoftCard turns your Apple into
a CP/M based machine. That means
you can access the single largest body
of microcomputer software in exist-
ence. Two computers in one. And, the
advantages of both.

Plug and go. The SoftCard system
starts with a Z-80 based circuit card.
Just plug it into any slot (except O) of
your Apple. No modifications required.
SoftCard supports most of your Apple
peripherals, and, in 6502-mode, your
Apple is still your Apple.

CP/M for your Apple. You get CF/M
on disk with the SoftCard package. It's
a powerful and simple-to-use operating
system. It supports more software
than any other microcomputer operat-
ing system. And that's the key to the
versatility of the SoftCard/Apple.

BASIC included. A powerful tool,
BASIC-80 is included in the SoftCard
package. Running under CP/M, ANSI
Standard BASIC-80 is the most
powertfut microcomputer BASIC
available. It includes extensive disk 1/0
statements, error trapping, integer
variables, 16-digit precision, exten-
sive EDIT commands and string func-
tions, high and low-res Apple graphics,
PRINT USING, CHAIN and COM-
MON, plus many additional com-
mands. And, it's a BASIC you can
compile with Microsoft's BASIC
Compiler.

More languages. With SoftCard and

CP/M, you can add Microsoft's ANSI
Standard COBOL, and FORTRAN, or

Basic Compiler and Assembly Lan-
guage Development System. All, more
powerful tools for your Apple.

Seeingis believing. See the SoftCard
in operation at your Microsoft or Apple
dealer. We think you'll agree that the
SoftCard turns your Apple into the
world’'s most versatile personal
computer.

Complete information? It's at your
dealer’s now. Or, we'll send it to you
and include a dealer list. Write us. Call
us. Or, circle the reader service card
number below.

SoftCard s a trademark of Microsoft. Apple ¥ and
Apple I| Plus are registered trademarks of Appie
Computer. 2-80 is a registered trademark of Zilog,
Inc. CP/M is a registered trademark of Digital
Research. Inc.

‘ CONSUMER E PRODUCTSl

Microsoft Consumer Products, 400 108th Ave. N E.,
Bellevue, WA 98004. (206) 454-1315



What can you honestly
expect from an interactive
data terminal that costs only
$369?*

Well, to begin with, color graphics.

# RCA’s VP-3301 has unique color-locking circuitry that gives
you sharp, jitter-free color graphics and rainbow-free characters.

Plus much more: Microprocessor control. Resident and
programmable character set. Reverse video. State-of-the-art
LSl video control. 20 and 40 character formats. RS232C and

20 mA current loop. Six baud rates. Eight data formats. ASCII
encoding. Light-touch flexible-membrane key switches for
reliability and long life. CMOS circuitry and a spill-proof, dust-
proof keyboard for hostile environments.

The VP-3301 can be used with a 525-line color or monochrome
monitor or a standard TV set through an RF modulator.*” It
serves a wide variety of industrial, educational, business and
individual applications including communication with time
sharing and data base networks such as those provided by
Dow Jones News/Retrieval Service, CompuServe and Source.

All this—for the low price of $369. And it's made by RCA. So
get the whole story about the surprising VP-3301 today. Write
RCA MicroComputer Marketing, New Holland Avenue,
Lancaster, PA 17604. Order toll-free: 800-233-0094.

*Model VP-3303 with built-in RF modulator—$389. f
*Suggested user price. Monitor and modem not included. ;

Circle 313 on inquiry card.

800, checking that the full 48 K bytes
are functional. It performs three tests:
the first tries to zero every bit in
memory, the second checks for
memory uniqueness by turning on
bits and testing whether other bits
were affected, and the third rolls a 1
bit through each location, checking
that every bit can be turned on. The
diagnostic program is available to
customers for $15.

If you own an Atari computer and
you're the type of person that thinks
ahead more than a year, it seems as
though RAMCRAM is the way to go
for memory expansion. If you own an
Atari 400, it gives you memory that
you couldn't get otherwise. If you
own an Atari 800, it gives you all the
memory it can now hold and leaves
one expansion slot open for future
use, Given Axlon’s plans for addi-
tional Atari-compatible products,
that slot may be valuable.m

LAt a Glance

Name
RAMCRAM

Use
Increases programmable-memory
capacity of Atari computers

Manufacturer

Axlon Inc

170 Wolfe Rd
Sunnyvale CA 94086
(408) 730-0216

Dimensions
7.5 by 15.5 by 1.5 cm (3 by 6 by
5/8 inches)

Price
$320

Features

Expands Atari 800 to 48 K bytes,
replaces existing memory in Atari
400 to give a total of 32 K bytes

Hardware needed

Atari 800 computer with 16 K
bytes of programmable memory,
or any Atari 400 computer

Circle 368 on Inquiry card. emp



Tiny BASIC MICROCOMPUTER
K-8073

The Engineer's Product Development Board Level Computer

LOW COST
POWERFUL/VERSATILE
ENGLISH-LIKE PROGRAMMING
.-g\t .2 I
%\@5}5\0% | |
S Sip ey e

Tape In/Out—2 Sense—

1K Byte Local RAM 3 Flags

Ext. Expandable To 9K

INS8073 Microinterpreter
Tiny BASIC Protessor

ART/RC Master, For Single

Wire Data 1/0 Of 128 Slave Units Autostart EPROM 2K Byte

Real Time Clock
W/Ext. Battery Backup
Yr, Mo, Wk, Day, Hour, Sec.

Utlities Firmware, For
Software Dev., EPROM 2K

EPROM—2K Byte

EPROM Programmer, 2K
Byte Prm. Decoded—Req.
Ext. 25V Only

PPI, Programmable 1/0,
24 Lines

RS-232 For CRT
110—4800 Baud
PP[ Interface Ribbon
$388 Connector
SINGLE UNIT
THIS IS AN ENGINEER’S COMPUTER. THE K-8073 IS FOR OEM'S AS WELL AS
Simply attach a CRT, connect S volts, and et END USERS.

Whether you manufacture Industrial Process
Control, Environmental or Test/Measurement
systems, or simply for your own use, you can
count on top quality performance. The K-8073
comes complete with all socketed devices
including the powerful F-2 Utilities Firmware
and a Hardware/Software manual.

In Industry, Education, or New Product
Development, the K-8073 provides you with
State-of-the-Art technology for micropro-
cessor efficiency and ease. With a full line of
support products, the TransWave line takes
care of your every need at the most reason-
able prices.

To order your K-8073 or for further infor-
mation, write or call TRANSWAVE COR-
PORATION, Cedar Valley Building, Vanderbilt,

you have yourself one each powerful, versa-
tile microcomputer that YOU can program.

If you're fed-up with board level compu-
ters that require expensive development sys-
tems plus the skills of an Assembly language
programmer, then you need the K-8073. With
an on-chip microinterpreter and the extra
control devices we designed into the board,
yQu can do your own programming in the
most simple English-like language available —
Tiny BASIC. Sophisticated application de-
signs can be implemented in hours instead of
days or weeks because you have eliminated
expensive and time consuming hardware and
software costs.

IN ADDITION TO ALL THIS, the K-8073
offers advantages unheard of in other board
level computers. Among these are an on-

PA 15486, (412) 628-6370.
board EPROM Programmer, A Real Time -
Clock, Autostart, 1K Byte local RAM for FSA 5L HE 4R WUNAAUFES

variables, 8K Byte EPROM, ART/RC and J EEAR FEIPWW AR Bs
PPI W/24 line 1/0. Development Station $195.00 COMPUTER DIVISION OF UTSC




Introducing 4 new programs from the

These new programs are going to do  VisiDex. The VisiDex ™ program VisiPlot. The VisiPlot™ program

for you just what ourVisiCalc™ program makes it a snap for you to remem- makes it easy to see what your

has done: make your computer work  ber anything, and everything, numbers really say.

harder, so you can work smarter! you don't want to forget. It adds real meaning to financial
They'll enable a personal com- It's a free-form personal filing analysis, forecasting, budgeting and

puter to take over more of those program with nearly unlimited cross  business planning. Because VisiPlot

tasks eating up so much of your referencing. takes hard-to-grasp numbers and au-

time. That'll give you more time to VisiDex “thinks” and “remem- tomatically turns them into easy-to-

concentrate on the tasks where your bers” just the way you ask it to—so comprehend charts and graphs,

skills, experience and intuition can you €an access it anyway vou want, right before your eyes!

do the most good. Things like think- and find exactly what you want— All kinds of charts and graphs,

ing, planning and managing. instantly! with all kinds of flexibility in titling,
A personal computer can help shading, and color—all at the touch

you do all these things better. And of a few buttons!

Personal Software™ programs will

help you do them best!
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Apple v 3 regetered trademerk of Apple Computer, Ine. Ask your favorite retail computer dealer for a demonstration of the Personal Software programs.




HOW TO WORK

VisiTrend/VisiPlot. If you want
sophisticated trend forecasting and

statistical analysis—and you know
how hard it is to create them by
hand—you’ll want to get your hands
on the VisiTrend/VisiPlot™ program!

This program will enable you
to rapidly perform regressions and
time series analysis, plus providing
you with comprehensive charting
and graphing capabilities.

VisiTerm. The VisiTerm "™ program

enables you to reach out to the
world.

With VisiTerm, you'll be able to
use your personal computer to com-
municate with larger computers, to
tap into data networks, to communi-
cate with other personal computers.

VisiTerm gives you all the
benefits of a personal computer,
plus all the advantages of an intelli-
gent terminal, all in one package.

All of these programs are currently
available for the Apple II and II Plus.
Besides their many individual ben-
efits, these new programs deliver
an even greater total benefit. That's
because many of them interact
with each other and with our new,
enhanced version of VisiCalc.
Together, they give you an
unprecedented family of personal
computing capabilities; making the
computer work harder, so you

can work smarter! qE 'N-

Or call us at (408) 745-7841 for the name of the Personal Software dealer nearest you. Or write us at 1330 Bordeaux Drive, Sunnyvale, CA 94086.
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StackWork’s

FUHIE

A full, extended FORTH interpreter/compiler
produces COMPACT, ROMABLE code. As fast as
compiled FORTRAN, as easy to use as interactive
BASIC.

% SELF COMPILING

&"% Includes every line of source
__ necessary to recompileitself.
\z-

i

\

r
o

gﬂ’”

% EXTENSIBLE
%ﬁ‘ Add functions at will.

W CP/M* COMPATIBLE
Z80or 8080 ASSEMBLER included

Single license

Supplied with extensive user manual and tutorial:

$175.00
Documentation alone: $25.00

OEM's, we have a deal for you!

CP/M Formats: 8'' soft sectored,
5" Northstar, 5'' Micropolis Mod !,
Vector MZ, TRS-8U Mod ||

Please specify CPU type.
280 0r8080

All Orders and General Information:
SUPERSOFT ASSOCIATES

P.0.BOX 1628

CHAMPAIGN, IL 61820

(217) 359-2112

Technical Hot Line: (217) 359-2691
(answered only when technician is available)

VISA

SuperSoft

First in Software Technology

*CP/M registered trademark Digital Research

LISP vs FORTRAN
A Fantasy

Laurie Rocheleau
c¢/o0 David Clay
Florida Institute of Technology
Melbourne FL 32901

Editor's Note: David Clay, an instructor of computer
science ut the Florida Institute of Technology, sent us
un interesting short story written by one of his
students. In his cover letter, he wrote;

"I assigned a short term paper recently on the com-
parison of two programming languages, LISP and
FORTRAN. Most papers were written in an expected
style, outline of topics, and format—until [ came to
Laurie Rocheleau's. I was surprised, entertained, and
impressed. After reading it, [ felt that others might find
it a novel approach to a somewhat mundane academic
chore—uwriting term papers,”

We, too, were surprised, entertained, and im-
pressed, so we decided fo publish this short story/term
paper. We also want to thank Clay for rewarding such
creativity: the cover letter of Rocheleau's paper is
marked "A++". . . GW
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As they wheeled her into the room her hopes began to
fade. She had been praying that this place would be
different from all the others. The last room had been so
cold. Not only in temperature; no one had even
attempted a conversation the entire eight months she had
been there. This new room seemed to be a copy of the
last, and all the others she had been in.

They placed her in a corner, and after plugging in all of
her tubes and wires, they left. It was terribly quiet and
dark.

Suddenly she began to receive something from some-
one across the room. She was absolutely ecstatic. Some-
one was trying to communicate with her. The language
was a bit strange, it was some form of output statement:

PRINT*, What is your name?

It was sort of hard to understand yet they were charac-
ters, her specialty, and after a bit of interpretation, she
decided upon a method of replying. She had no PRINT
statement in her memory, but she did have a trick up her
circuit board. She sent her interpreter the instruction:

(CONS((My name is LISP. What is yours?)))

As the other received her message, she could almost
sense a chuckle. Soon she received his reply:

PRINT*,’My name is FORTRAN. Why must you com-
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SOFTWARE FOR SERIOUS INVESTORS

Dow Jones Information Services Software
Products Provide Personal Financial Control
To Apple, Atari, Commodore And TRS-80""Owners

In the convenience of your home or office, Dow Jones Information Services portfolio management packages
give you on-line access to the in-depth business and investment information Dow Jones continually gathers
for The Wall Street Journal, Barron’s and the Dow Jones News Service.

Whether you own an Apple, Atari, Commodore, or Radio Shack
computer, you can now control the management of your own
portfolio in a way never before possible. . .tracking its growth,
evaluating possible changes, even creating hypothetical new
portfolios.

Imagine being able to call up current stock quotations

on over 6,000 listed companies (with only a 15 minute de-
lay) as well as fifty key financial indicators on selected firms.
Imagine being able to spot trends, summarize data, and
project growth. You can even review news in detail on the
companies in your current or future portfolio (as recent

as 90 seconds, as far back as 90 days).

What's more, when you make your software

of free introductory time. Plus, software and
usage costs will be tax deductible in many cases
(consult your tax advisor for further infor-
maton). And it’s all just a fingertip away!

Find out more about Dow Jones’
unique portfolio management
packages at your nearest computer
store, and be sure to ask for a free
demonstration. Or, simply call
Dow Jones today.

Call Toll Free

Nl A 800-257-5114

s, < (In New Jersey call

A ———— - , 609-452-1511).
=S ‘_l I..i :\“T{'.ll
&

=
ATION SERVICES

s & Company, Inc

formation Through Innovation

TRS-80 is.a registered rademark of Radio Shack, a division of Tandy Corp.
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municate in such a strange way? Don‘t you have input
and output commands?

She fek a bit embarrassed, yet she knew that she had
many advantages over this FORTRAN fellow. She
replied:

(CONS((No, 1 don't have input or output commands.
1 have to use this CONS instruction with quotes to get
something printed out. And 1 have other instructions to
use as input instructions. )))

His reply upset her greatly:

PRINT*,Ha, how cumbersome. | bet you can't even
handle a simple addition without some complicated func-
tion call. Well anyway, 11 grace you with a little knowl-
edge about myself. | was one of the world's first high-
level programming languages. And today 1 am probably
the most widely used language for programming of scien-
tific and engineering computations.’

She sat for a few nanoseconds, organizing her cut-

lowre
(CONS('(AD right, blowhard, listen to this; 1 and my
various dialects are the primary hnguaga inat leak two
p science: sy and

anﬁ:ul intelligence, which are concerned wnh programs
that perform tasks that humans say require intelligence.
Has anyone ever said you have intelligence? | bet nott))}
PRINT ", Intelligent! How can you even consider your-

self intelligent # you can't deal with numbers. 1 mean
numbers make the world go around. Look. even your in-
sides are numbers—all zeros and ones, and you don't
even understand them. | bet you can't deal with decimals,
or even take the square root of a number—real or integer.
You're useless.’

Quickly she replied:

(CONS((No, 1 can't take the square root of a number,
but ] can do quite a bit with numbers. Just take a Jook at
this, these are some more of my functions:

(PLUS X,. . . . - X)= Xy ...+ X,
(DIFFERENCE X Y)= X — Y

(MINUS X) - =X
(TIMES X, . .. XJ) =X, X ... XX,
(ADD1 X) =X+1

(SUB1 X} =X=-1
QUOTIENT X Y) = X+Y

(LESSP X Y) = Tif X <Y else NIL
(GREATERP X Y) = TifX > Y else NIL
(ZEROP X) = TiX = 0elseNIL
(NUMBERP X} = T if X is a number else NIL
(LENGTH X) = Length of list X

Theymynotbeasnmpletoundenundayourmethod

Leverage: Tomorrow’s UNIX-
Based Mailing List System
on Today’s CP/M Machines

I you are nOw using a microcompuier 10 mainiain a maiing
list or membership list, then you should consider converting 10
Leverage. Leverage is a cew information management system
which combines full screen data entry, flexible record selection,
and general purPose report generalion and word processing
capabilisies in a well-Siruciured, easy 10 use package. In faci,
Leverage can ouiperform, feature for Feature, any maiing list
program now on the umlxel What's more, when you buy

but this:
arennkanunorpartdmyahhtia Why, unlike you, 1
can even distinguish between a character and a number
with my NUMBER function.

1 realize that you are very graceful when it comes to
dealing with numbers, but when it comes to character
manipulation, a programmer would be crazy to use you.
With me, the programmer can easily deal with characters
and do a little with numbers if need be. You see, I'm not
quite 30 one-sided as you are.))}

PRINT*'OK Miss LISP, how about subroutines?
They're simple. All 1 have to do after the END statement
(1 do hope you understand everything so far) of the main
body is have the programmer write SUBROUTINE Name
(paratneter list). Below this all he has to do is write a sub-

Lewrage youget, al your
curcent data base 10 Ltvmge wmoauble format. And since
Leverage is weinien entirely in **C**, the native language of the
powerful UNIX operating system, you will be able 10 nlxe the

program that will be d just like a regular program,
when, in the calling program, the instruction CALL
Name (argument list} is encountered. When the execution
is finished, a RETURN statement

returns control to the statement following the CALL

Ltvempwo;mn and with you when y of the sub
the e next generation of UNIX-based miceos.
For ' ilson Leverage. i up-1o-date inf

in the calling program. The parameters in the

the reader seevice card of call us for a brochure and newsleuu

LeveragePoogs S8

Manual Alone ., $ 15 (Credited 10 subsequent prOgram pus chise)
LewerageNewsieties . .S 10/yeas (Fisst yeat included with puschase)
Leverage & 5 N30 mark of WDan Soltware Comp . Uiax of 8e8 Lads. CPAM OF Osgital
Ressarcn

Urban Software Corporation
19 West 34th Street « New York, NY 10001 = (212) 8473811
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list are using the chain-

ing, the copying. or the value/result method. Why, my

subromna can even call other subroutines i they want
. I'm waiting for your responsel’

(CONS( (1 love the way you quickly changed the sub-
ject—away from letters and numbers. But, OK, here's my
response : | will add to my argument of input and output
while describing my “subroutines,” which 1 call Pro-
cedures. | don't need explicit input and output statements

Circle 384 O inQuiry card —»



General 1/0 Processor

Use
-Module

‘How to tell if itsa White‘ Computet

(Users 2 through 16 — multiuser expansion
with high performance through distributed
processing.)

Look for a single user CP/M® system that ex-

pands to multiuser configurations economically.
) Look for independent 6 MHz Z80B-based User
Modules with 64K of RAM memory, each module
with a port to the user terminal capable of handling
baud rates of up to 38K under program selection.

Look for high-speed block data transfers from user

modules to the Global Processor for disk storage,
That way, CP/M programs run mdependently for
each user. Fast. And each users’s station acts just
like the fastest standalone system — no delays, no
waiting for other users.

Look for a Z80-based Global Processor for disk
and tape 1/0 that transfers data from disk to user
modules at the data transfer rate of the peripheral
device. And a controllerthat handles as many as 8

SMD disk drives for up to 528 megabytes of hard
disk storage, plus up to four 8" floppies, plus op-

_ tional streaming tape backup.

.And look for aZ80-based General I/0 Processor
that supports up to eight printers — with 64K bytes
of independent buffer memory.

That's part of how you tell if it's a White Cqm-
puter. There's a lot more. Here’s'a number and
address for more information. '

© CP/M Isa registered trademark of Dlgltal Reseach.
280, Z80A, Z80B are registered trademarks of Zilog Corporation.

CWHIE

C OMPUTE R S

White Computer Company A 1876 Industrial Way
Redwood City, Ca__lifornia'9406_3 A 415 364 7570

R




CALIF): (800)423-5387
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SOFTWARE
~SALE

SANDS OF MARS

by Crystalware

Adventure at it's best.
Hi-res graphics, animation and sound effects.
Reg. Price: $39.95

Cat No. Description SALE
3029 ATARI 800, 48K, Disk $34.95
3030 Apple 11, Applesoft, 48K, Disk $34.95

3031 TRS-80 Mod 1, L2, 48K, Disk $34.95

GALACTIC QUEST

by Crystalware

Barter your way to riches and battle pirates
in space. Hi-res graphics, sound and real-time
action. Reg. Price: $29.95

Cat No.
3026
3027
3028

Description SALE
ATARI 800, 32K, Disk $24.95
Apple 11, Applesoft, 48K, Disk $24.95

TRS-80 Mod |, L2, 32K, Disk $24.95

WARRlOR

by Automated Simulations

Be an interstellar avenger. Hi-res graphics and
tough opponents. Reg. Price: $39.95

Cat No.
3057

Description SALE
Apple, Applesoft ROM,48K
& TRS-80, 32K Cass $34.95
Apple, Applesoft ROM, 48K

& TRS-80, 32K Disk

3058
$34.95

UPS Shipping & Handling Included with purchase.

HWELECTRONICS

(Formerly Hobbyworld Electronics)

Write or phone us for your FREE HW Catalogue.
19511 Business Center Drive, Dept. B6
Northridge, California 91324

TOLL-FREE (OUTSIDE CALIF & OUTSIDE
USA:(213)886-9200
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Technical Forum

because “data” is provided in the form of arguments in
procedure calls and because the value produced by a pro-
cedure called at the top level is automatically output by
my interpreter.

I have taken a good look at your basic structure—Blahl
At my top level, your main program, I have no need for
variable declaration, assignments, loops, tests, etc. This
is so because usually the first environment where such
things are meaningful is the environment established by a
procedure called from my top level.

To show you how I “call” a procedure, [ must first say
that nearly all of my commands are procedure-related.
And all of my procedures return a value—thus, they are
function procedures.

First I define a procedure, then I call it—just the op-
posite of your goofy subroutines. To define a procedure,
[ merely say:

LISP PROCEDURE Name(parameter list)
Body
where the body is much like the body of your subrou-
tines. It is simply instructions to perform the task of the
procedure. Some of the instructions can even be Pro-
cedures themselves.

As far as calling goes, [ don't even have to say Call. All
[ have to do is write the name of the procedure along with
its parameter list, for in essence my procedures are func-
tions.

Name(parameter list)

This is all that is needed. The parameters are usually
values. But I can pass arguments in the unevaluated
form—Name Parameters. And my procedures can call
themselves: this is called recursion, the all-important
function that you can't even handle. You're nothing but
an old man that’s constantly being updated. They'll soon
phase you out. No recursion—ha hal)))

PRINT*,’OK, so I am old, but you ain’t no spring
chicken yourself. I have been doing a bit of research
while you were babbling. We were both invented in the
late '50s. So don't talk to me about old.

Oh, and there’s one little thing you left out—how
about Global Variables? You don't even have such a
thing. Why, when I call a subroutine, I can have a COM-
MON statement in both the calling and the called
routines, in which there are variables which are global to
the called routine. They can be changed if need be by the
called routine, or they can just be used in evaluations.
These changes, if any, affect the values in the calling
routine. Why, I can even name my common statements,
like this:

COMMON /Name / variables
This way, different subroutines can have different globals
with their calling routines. Can you top that777?’

(CONS(‘(I sure can . . .)))

Suddenly the lights came on. The humans were back. Oh
well, their talk would have to wait. Maybe this place
wouldn't be so bad after all.m



Introducing the COLOR CONNECTION"

Plug A TRS-80* Color
Computer into the World of
System-50" Computing.

Now you can expand Tandy’s exciting new TRS-
80* Color Computer using proven System-50
products. Expansion possibilities are limitless.
And expansion is easy. Plug one end of the
COLOR CONNECTION into the Program
Pak* connector of the Color Computer.
Plug the other end into a System-50 bus
motherboard. Now add the functions you
want, selecting from an inventory of
standard modules manufactured by
competent, long-established firms
— from the inventory of solid per-
formers, like Percom Data

Company.

System Requirements

The COLOR CONNEC-
TION interfaces a TRS-80*
Color Computer 'to a System-

50 bus motherboard Power for
the COLOR CONNECTION is
obtained from the computer. Power

for the extended bus cards must be pro-

. vided by an external source, such as Percom'’s System-50
Power Supply. The COLOR CONNECTION provides for
disabling the computer internal memory at 8-Kbyte
boundaries to prevent contention with external memory.

The COLOR CONNECTION

Quality Percom products are available at Percom dealers nation-
wide. Call toll-free, 1-800-527-1592, for the address of your
nearest dealer, or to order direct from Percom.

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.
PRICES DO NOT INCLUDE SHIPPING AND HANDLING.
™ trademark of Percom Data Company. Inc.

* trademark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company.

Mini-disk storage — today!
Available off-the-shelf for your ex- )
] tended system is Percom’s field- u
proven LFD mini-disk system. The
first choice of knowledgeable 680X
computerists since 1977, Percom
LFD mini-disk systems come com-
plete, ready to plug in and run. File
storage capacities range from 102
Kbytes for a one-drive LFD-400™
system to almost 0.6
Mbyte for a three-drive
LED- 800™ system.

A

~1=

Get serious!

For serious computing like
word processing add the Per-
com ELECTRIC WINDOW™.
This memory-mapped video
display card features instant
display updating, software-
defined full display formatting
— up to 80 characters by 24
i lines, an extendable character
| generator that generates fully-
formed upper and lower case
characters, and more. The
ELECTRIC WINDOW pro-
vides either composite or sepa-
rate sync-video output, and
interfaces a standard black-&-
white video display monitor.

Beyond 16K

Another option is incremental
memory expansion. Add 8-, 16- or
24-Kbytes of static RAM with our
M24SS card; 16-, 32- or 48-Kbytes of
dynamic RAM with our M48DSS card.
The COLOR CONNECTION prevents
contention between internal computer mem-
ory and external memory.

The right motherboard

Fast mini-disk storage, full-format alphanumerics and
memory add-on are obvious expansion possibilities. The
optional Percom System-50 Motherboard allows you to
consider the less obvious. This seven-slot motherboard
not only can be self-extended, but also can be extended
with our 30-pin VO motherboard. The richness of readily
available peripheral interface cards provides an uncom-
mon degree of expansion flexibility.

The System-50 (SS-50) bus community. With a TRS-80*

Color Computer and the COLOR CONNECTION. it’s
your world. Enjoy!

PERCOM

PERCOM DATA COMPANY. INC.
211 N. KIRBY GARLAND. TEXAS 75042

(214) 272-3421
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Logo for Personal Computers

Harold Nelson, Technical Editor

The imminent release of not one
but two versions of the Logo
language for personal computers may
be one of the most exciting software
developments of the year.

The Logo programming language
was developed at the Artificial In-
telligence Laboratory at MIT (Mass-
achusetts Institute of Technology).
According to the Logo Project's
originator and driving force, MIT
Professor Seymour Papert, “Logo is
the name of a philosophy of educa-
tion in a growing family of computer
languages...."”

In the same passage, Professor
Papert is quick to point out that Logo
is not merely a children's language,
although since its development over
twelve years ago it has always been
intended to facilitate discovery learn-
ing by young children. In fact, it
represents a kind of “Copernican
revolution.” Rather than the child be-
ing programmed by the computer (as
with computer-aided instruction), the
child learns by teaching the com-
puter—and has a good deal of fun in
the process. In the past, this has been
the overriding purpose of the Logo
Project. However, Professor Papert
states: “An example of a powerful use
of list structure is the representation
of Logo procedures themselves as lists
of lists so that Logo procedures can
construct, modify, and run other
Logo procedures.” (Mindstorms:
Children, Computers and Powerful
Ideas. New York: Basic Books Inc,
1980, page 217.)

Apple Logo and TI Logo are the
first versions of this language that are
intended for use with personal com-
puters. TI Logo was developed for the
Texas Instruments 99/4 computer,
while Apple Logo runs on the Apple
II or Apple II Plus computer. Eachis a
descendant of earlier implementa-
tions written in LISP and Pascal for
larger computers, and this heritage is
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evident in both wversions of the

language.

TI Logo

The first “draft” of Logo for the TI
99/4 was prepared by the Logo Pro-
ject at MIT. Texas Instruments
modified this draft according to its
priorities and has done some im-
pressive code compression in order to
increase available memory for the
production version of TI Logo.

Hardware for TI Logo

In addition to the T1 99/4 computer
and a color monitor, memory expan-
sion (from 16 K bytes up to 48 K
bytes) and the language in EPROM
(erasable programmable read-only
memory) are the only requirements
for running the prototype of TI Logo.
In the prototype, both memory ex-
pansion and the language are con-
tained in an actual black box (see
photo 1, inset).

TI Logo has two production ver-
sions. The currently available version

requires a disk controller, a 5-inch
floppy-disk drive, a 32 K-byte

memory expansion unit, and a TI
Logo command module or ROM
(read-only memory) cartridge. The
second version, scheduled for release
later this year, will require only the
memory expansion unit and the com-
mand module (see photo 1).

Features

TI Logo can perform arithmetic
operations on integers from — 32,768
thru 32,767, and can generate ran-
dom integers from 0 thru 9, perform
basic logical operations, and evaluate

Photo 1: The TI Logo prototype (inset),
including memory expansion, is contained
in the black box under the monitor and
behind the TI 99/4 computer. The final
production version of Tl Logo, which
should be available later this year, will
consist of a 32 K-byte memory expansion
unit and a solid-state command module.
(Photo courtesy of Texas Instruments.)

logical relationships. It can also
assign numerical values to words
(values to variables), assign names to
numbers (so that something can be
called by name instead of number),
and it has functions for structuring
and modifying lists. In addition, there
is a fine program editor for writing
and modifying procedures (Logo pro-
grams).

Other Logo features in Texas In-

|
|
|



struments’ version include powerful
yet easy-to-use graphics capabilities
that employ a turtle for drawing and
thirty sprites for creating dynamic
displays.

The Turtle

One of the best-known features of
Logo is turtle graphics, or the line-
drawing turtle—a small triangle on
the video display (see photos 2 and
3). A variety of simple instructions
move the turtle, tell it to face a certain
direction, move it a given distance,
and instruct it to draw, not draw, or
erase a line.

Early MIT versions of Logo actual-
ly controlled a floor robot that
resembled a turtle. This floor turtle

had a pen that could be raised or
lowered for tracing the path that the
turtle was instructed to follow.
Originally, the state of the art made
use of a mechanical robot easier than
computer graphics When young
children were involved, the floor tur-
tle also seemed to facilitate the tran-
sition to using the screen turtle. (The
significance of turtle graphics has
been recognized outside MIT for
some time. For examplz, a subset of
Logo, called Turtletalk, has been in-
cluded in the Smalltalk language
designed by Alan Kay for Xerox.
Turtlegraphics is also a program in
the library of the Apple version of
Pascal.)

TI Logo has a screen turtle that can

be controlled by simple primitive in-
structions (see text box on turtle
primitives). These primitives can be
used for immediate turtle instruc-
tions or to create procedures (se-
quential lists of instructions) which
define new instructions.

An important feature of TI Logo is
that while all primitives can be
spelled out in full, many can be ab-
breviated to two-letter instructions
(eg: CS can be used anywhere in place
of CLEARSCREEN). Such abbrevia-
tions can make Logo more accessible
to such nontypists as the very young
or the handicapped.

Sprites
The inclusion of thirty sprites and

TV BD/A DK WBYTITE
MEMORY LR VERBION



Photo 2: The turtle, shown at the
top of the rightmost circle, has just
completed a series of slightly dis-
placed circles in order to produce
this coil, or slinky-type, figure.

dynamic sprite graphics is unique to
TI Logo. As shown in photos 4 and
Sa, sprites are TI Logo "beings” (soft-
ware constructs) that assume various
shapes and colors and move in a
number of directions at different
speeds. (See also listing 1.) Of
themselves, sprites possess none of
these '‘physical” characteristics—
these must be given to them, once
again, by use of simple primitives (see
text box on sprite primitives).

Sprites can assume (carry) any one
of twenty-eight possible shapes. The
first six shapes (turtle, truck, plane,
rocket, ball, and box) are predefined
in TI Logo (see photo 6). The remain-
ing twenty-two shapes must be user-
defined.

A new shape can be created, or an
existing one modified (you can
change the six predefined shapes), by
calling a 16 by 16 square MAKE-
SHAPE grid (see photo 5b) and black-
ing out the desired shape. Each square
of the grid represents one pixel (pic-
ture element) on the video display.
The shape is formed (blacked out) by
moving the cursor from square to
square within the grid. Once a shape
has been defined, any or all of the
sprites can carry that shape.

(Displaying sprites seems to be a
major capability of Texas In-
struments’ TMS9918A Video Display
Processor. TI has released the
TMS9918A, and the unit is beginning
to appear in products from indepen-
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Photo 3: This equilateral triangle is
produced by lifting the turtle’s pen,
moving the turtle seventy steps for-
ward (toward the top of the dis-
play), and then lowering the pen.
At this point the turtle stops and
waits for further instructions. It is
instructed to turn 150° to the right
and move forward seventy-five
steps—this produces the right leg of
the triangle. The turtle waits again.
It is told to repeat the following se-
quence twice: turn right 120° and
go forward seventy-five steps. This
causes the turtle to draw the base
and left leg of the triangle. The tur-
tle is then told to raise its pen,
return home (to the center of the
drawing pad), and put its pen
down. Since these instructions are ‘
not written in a procedure, it is
necessary to reenter the entire se- ;
quence each time the triangle is to
be reproduced.

dent manufacturers. See “Video
Display Processor Simulates Three
Dimensions,” by Karl Guttag and
John Hayn, Electronics, November
20, 1980, page 123.)

Characters

TI Logo also allows you to define
(or redefine) alphanumeric characters
and static designs by using any of the
256 8 by 8 square grids, called tiles.
Letters, numbers, and other keyboard
characters are predefined tiles, but
they can be changed. If the predefined
keyboard characters are modified (eg:
made lowercase), the modified char-
acter appears when the appropriate
key is typed.

New characters or designs can be
defined and placed anywhere on the
display screen (see photo 5¢). While
tiles can be located anywhere on the
screen, they cannot move about as

Photo 4: In this demonstration pro-
cedure provided by Texas In-
struments, all thirty sprites have
been told to carry the ball shape
and move away from the center
(home) position, each in a different
direction.

can shapes that are carried by sprites.

You can assign colors to tiles and
use them in either the turtle or sprite
modes to form titles, explanations, or
parts of “pictures.”

Procedures

Procedures can be considered as
either Logo programs or definitions
of words that, once defined, can be
used like primitives. Procedures are
lists of instructions made of prim-
itives and/or the names of previously
defined procedures (see photos 7a and
7b, and listings 1, 2, and 3). Resident
or defined shapes, colors, and
‘movements can be assigned to sprites
in procedures. The turtle can be in-
structed to draw figures by simply
entering the name of a procedure.

It is often easier to define pro-
cedures, whether they contain in-
structions for the turtle, the sprites,
or nongraphic operations, rather than
enter the individual instructions need-
ed to carry out such tasks. One
reason is that several sophisticated
programming techniques become
quite simple in Logo. It's possible to
nest level upon level of procedures by
having one procedure call another
which, in turn, can call another, and
so on. A nested procedure is called by
entering its name as an instruction in
the procedure being written. Iteration
is accomplished by merely having the
procedure repeat a list of instructions
a certain number of times. Recursion



Photo 5: The shapes and characters used in the FISHBOWL (photo 5a) were specifically defined (see listing 1 for the pro-
cedures), Shapes are defined by Blacking out the destred shape on a 16 by 16 square grid (photo 5b). Characters are similarly
defined on an 8 by B grid (photo 5c).

is a simple matter of using the name
of the procedure being defined as an
instruction in that procedure—the
procedure then calls itself from within
itself.

It is also possible to construct a
procedure so that it modifies itself.
This can be done by having the pro-
cedure change the values of local
variables and/or by having it define
new, or modify already-nested pro-
cedures. This type of recursion causes
the procedure to produce a different
effect at each recursive level—the
procedure performs its task, changes
itself, performs its modified task, etc.
Listing 2 demonstrates how these
powerful concepts and techniques
become virtual child’s play with
Logo.

In addition to the ease of writing
procedures and all that can be learned
in the process, there is another advan-
tage to working with procedures
rather than immediate instructions.
After entering all of the individual in-
structions for the turtle or sprites, it
would then be necessary to enter the
entire sequence each time that activi-
ty was to be performed. If the instruc-
tions are included in a procedure, it's
simply a matter of entering the pro-
cedure’'s name to have the activity
performed. In addition, procedures,
along with user-defined shapes and
characters, can be saved for future
recall. In the TI Logo prototype this is
done on cassette. In the production

versions it will be possible to do this
on disk—a preferable method with
regard to both speed and reliability.
The production versions of TI Logo
have hard-copy capability via a ther-
mal printer. In some settings this can
be extremely useful.

The Editor

TI Logo has a full-screen, real-time
edit mode that is extremely helpful
for writing, modifying, and debug-
ging procedures. While in the edit
mode, the cursor can be moved
anywhere in the displayed text to

Listing 1: The FISHBOWL procedure tumns the video display into a simulated aquarium
(see photo 5a) with fish swimming in various directions and bubbles rising to the sur-
face. FISHBOWL first calls TITLE, which places the tiles (see photo 5c) containing the
specially designed letters of “Fish Bowl” at the center bottom of the display. The
FISHBOWL procedure then tells the background (BG) to set its color (5C) to dark blue
(4), and calls the procedures FISHRIGHT, FISHLEFT, BUBBLES, and SHARK. These
four procedures assign shapes, colors, and motion to various sprites. For example,
FISHLE‘FT tells three sprites (4, 5, and 6) to carry the shape (7) of a fish swimming to the
left (see photo 5b), and sets different colors, headings (SH), and speeds (55) for each
sprite. In BUBBLES, the SETX primitive is used to horizontally fix the two columns of
bubbles. The numbers input are the x coordinates of the desired columns.

TO FISHBOWL
TITLE

TELL BG SC 4
FISHRIGHT
FISHLEFT
BUBBLES
SHARK

END

TO TITLE

Cs

PUTTILE 12 20 100
PUTTILE 13 20 101
PUTTILE 14 20 102
PUTTILE 15 20 103
PUTTILE 16 20 104
PUTTILE 17 20 105
END

TO FISHRIGHT

TELL [1 2 3] CARRY 6

TELL 1 SC :RED SH 95 5SS 20
TELL2SCB8SH75S518

TELL 3 5C :YELLOW SH 105 SS 16
END

TO FISHLEFT

TELL [4 56]) CARRY 7

TELL 4 SC :ORANGE SH 27355 19
TELL 5 SC :GREEN SH 265 SS 21
TELL 6 SC :LEMON SH 279 S517
END

TO BUBBLES

TELL (7 8 9) CARRY 8

EACH (SC :WHITE SETX -50]
EACH [SH 0 55 3*YN]

TELL [10 11 12 13] CARRY 8
EACH [SC :WHITE SETX 70)
EACH [SH 0 55 2*YN]

END

TO SHARK

TELL 14 CARRY 10

SC :GRAY SH 271 SS 40
END
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Photo 6: In addition to these six
predefined shapes in TI Logo, the
user can define as many as twenty-
two additional shapes. Each of
these can be carried by any or all of
the sprites.

Photo 7: The pattern in photo 7a is produced by stopping the procedure, shown
in the edit mode in photo 7b.

Turtle Primitives

The basic turtle primitives are virtually identical in TI and Apple Logo. Dif-
ferences are noted in parentheses, as are acceptable abbreviations. All primitives can
be fully spelled out and most can be entered as two-letter abbreviations.

The turtle mode is entered by the instruction TELL TURTLE (DRAW in Apple
Logo). This places the triangular-shaped turtle at the center of the “drawing pad.” In
T! Logo this position is the origin of a coordinate system whose horizontal (x) axis
goes from —128 to 128, whose vertical (y) axis ranges from — 96 to 96.

There are four text lines under the pad for entering instructions and receiving
messages. The Apple version is almost the same in the split-screen turtle mode (ac-
tually the horizontal axis goes from — 140 to 138). This is normal turtle mode. Apple
Logo, however, also offers a full-screen turtle mode that allows the turtle to draw on
the entire pad but eliminates the text lines (see photos 9 and 10a).

Both versions employ the following instructions for moving the turtle:

FORWARD (FD) number }
BACK (BK) number

The number represents the number of
turtle steps that the turtle is to move.

The angle represents the angle, in

RIGHT (RT) angle
} degrees, that the turtle is to turn.

LEFT (LT) angle

It is possible to move the turtle anywhere on the drawing pad and trace virtually any
shape with these instructions.

More interesting figures can be obtained by having the turtle draw only part of the
time. The following commands, in both versions, control the turtle's pen:

PENDOWN (PD): Causes the pen to leave a trace of the turtle's path (the pen is
down when the turtle mode is entered).
PENUP (PU): Allows the turtle to move about without leaving a trace.
PENERASE: Causes the turtle to erase a line it has drawn if the original path is
retraced.
PENREVERSE: Instructs the turtle to draw lines where there are none and erase
lines where they are present.

HOME sends the turtle back to the center of the drawing pad. CLEARSCREEN
(CS) in TI Logo erases all drawing and text and returns the turtle to the home posi-
tion. DRAW does almost the same thing in Apple Logo but it does not erase text.

In order to exit the turtle mode, enter the instruction NOTURTLE (NODRAW in
Apple Logo). This will return you to the Logo monitor.
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change, delete, or insert characters,
words, or entire lines. It's also possi-
ble to move lines up or down and
merge them with other lines.

The editor in the production ver-
sion of TI Logo is automatically ac-
tivated for writing procedures. (The
prototype does not have this feature.)
Several features can be written in the
edit ‘mode and all of them entered into
memory by exiting the edit mode.
One advantage to writing procedures
in the edit mode is the ease with
which you can change and correct the
procedure as it is being written.

You can also use the editor’s
capabilities as a basic text editor. This
is an important feature, since learning
to write with a text editor relieves the
tedium of making pencil-and-paper
corrections and revisions.

Limiting Features

The video hardware of the TI 99/4
does not allow more than four sprites
carrying shapes to be displayed on a
horizontal row at one time (see
photos 8a and 8b). If a fifth sprite is
placed on the same row, the first one
disappears, and so on. The process is
reversible, so as soon as the new-
comers move on, the original res-
idents begin to reappear. Once you
are aware of this problem, you can
work around it.

An annoying occurrence in TI Logo
is that the turtle sometimes runs out



Photo 8: These photos illustrate a slight problem caused by the TI 99/4's video
hardware when running Logo. As long as there are no more than four shapes in a
horizontal row, there is no difficulty (photo 8a), but as soon as a fifth shape is
moved onto a row (the black square in photo 8b), the first shape in that row
disappears (the red square that was at the center in photo 8a is gone in photo 8b).
The first shape reappears when the fifth shape is moved to another row, so there
can never be more than four visible shapes in a row at one time.

Photo 9: Apple Logo's turtle
graphics can produce interesting
figures from simple procedures.
Straight lines can be drawn by set-
ting the x and y coordinates. The
turtle will draw a straight line from
its present point to the point you
have set. This photo and photo 10a
show the full-screen graphics
feature of Apple Logo.

of lines. At this point, the turtle stops
in its tracks, the procedure halts, and
the following message is printed:

NO MORE LINES

Apparently, workspace allocations
have to accommodate both sprite and
turtle graphics modes. Some tradeoff
was necessary, and this message ap-
pears to inform you that the
workspace (memory) allocated for
graphics in the turtle mode has been
used up.

Apple Logo

At present, the 5-inch disk version
of Logo for the Apple Il and Apple Il
Plus computers is still under develop-
ment at MIT. (For convenience, we
refer to this version as “Apple
Logo,”as does the Logo Project staff.
To our knowledge there is no connec-
tion with Apple Computer Inc.)
Representatives of MIT and the Na-
tional Science Foundation, which
funded portions of the Logo Project,
are involved in discussions concern-
ing distribution rights for Apple
Logo. This issue should be resolved
soon, and Apple Logo will, it is
hoped, be available this summer.

This review is based on a pre-
production prototype, and in fact, an
updated prototype that will include
color is being completed. This feature
will allow you to choose the color of

the display background and the lines
drawn by the turtle.

Apple Logo has three modes: a
nongraphics mode, a graphics (turtle)
mode, and an edit mode—but no
sprites. However, the Apple version
does have much more power in the
other modes than TI Logo.

one disk drive, and an Apple
Language Card are all that is needed
to run the Apple version of Logo.

Nongraphic Features

Apple Logo can handle floating-
point as well as integer arithmetic. It
also accepts and outputs numbers
(when large or small enough), in ex-

ponential notation. For example,
2.7E3 can be used in place of
2.7X10°=2700, and —4.3N4 can

Hardware for Apple Logo
An Apple II or Apple Il Plus com-
puter with 48 K bytes of memory,

Sprite Primitives
Some of the primitives used to instruct the sprites (available only in TI Logo) are
as follows:

TELL sprite number(s): Gets the attention of the sprite(s) that you wish to address.
You can address one or any combination of sprites from 0
thru 29. To talk to all thirty sprites, the phrase :ALL (read
“dots ALL” in Logo jargon) is used in place of a number.

CARRY shape: Tells the sprite(s) which shape to assume. Shapes can be identified
either by name or number.

SETCOLOR (SC)color: Identifies, either by name or number, the color of the shape

being carried.

SETHEADING (SH) number: Gives the sprite(s) the direction to travel. The number
entered corresponds to a compass heading.

SETSPEED (S5) number: Tells the sprite(s) how fast to move.

The displays produced with these five instructions can be amazing, especially when
multiple instructions are combined in procedures.

A few other primitives can also be used in interesting ways. HOME causes all ac-
tive sprites to go to the center of the display screen but, if they have headings and
speed, only momentarily. FREEZE stops all active sprites and holds them in place.
They will not resume movement until THAW'is entered.

Sprites will also respond to the FORWARD (FD), BACK (BK), RIGHT (RT), and
LEFT (LT) primitives as used in the turtle mode.
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replace —4.3X10™*= —.00043.

Apple Logo can also return the sine
and cosine of an input in degrees.
This means, in effect, that it has full
trigonometric capability. The other
trigonometric functions can be easily
defined in terms of the sine and
cosine. Apple Logo can return a ran-
dom integer in the range of O ton—1,
where n is an integer input by the
user. There is, in addition, a ran-
domizing feature to ensure that each
sequence of random numbers will be
unique.

Apple Logo has features for
evaluating logical relationships,
assigning values to variables, words
to numbers, and working with list
structures. The Apple version of Logo
also has provisions for going from
Logo to the Apple monitor, calling
machine-language subroutines, and
determining the current amount of
free workspace in Logo. (Texas In-
struments omitted similar features in
order to save memory space.) And it's
worth pointing out that the primitives
that instruct the turtle are similar in
both the Apple and the TI versions of
Logo.

Turtle Procedures

The draft of the Apple Logo
manual, by MIT Professor Harold
Abelson, contains over twenty-five
pages of turtle geometry projects of
rapidly increasing complexity (see
photos 9, 10a, and 10b). This manual
alsO contains some interesting discus-
sions of recursion—in fact, the author
suggests a level of recursion that can
be used to have the turtle draw a
"binary tree” (see listing 3).

The additional mathematical
capabilities of Apple Logo, as com-
pared with the TI version, can be
used to increase the power of turtle
procedures, even though these
mathematical features are not
graphics features per se. That is, the
floating-point, trigonometric, and
randomizing features can be em-
ployed to give straightforward in-
structions to the turtle that will result
in figures otherwise difficult, if not
impossible, to produce.

The Editor
The Apple Logo editor functions in
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Photo 10: The SPINSLINK figure (photo 10a) is the result of the simple five-line |
SPINSLINK procedure {shown in the edil mode in photo 10B) that calls the three-
livte RCIRCLE procedure which, in turn, calls the RCP procedure. Each procedure
is nested in the one listed below it. Note the use of floating-point arithmetic in
RCP, the use of iteration in RCIRCLE, and the use of recursion in SPINSLINK (it
calls itself). (The procedures are taken from the draft of the Apple Logo manual

prepared by Harold Abelson.)
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essentially the same manner as the
production-version TI Logo editor.
As soon as you begin to write a pro-
cedure, you're automatically in the
edit mode. Therefore, all of the
editor's features are available
whenever procedures are being writ-
ten. It is also possible, as with TI
Logo, to employ these features as a

text editor.
There is, however, one confusing

sidelight. The command to abort a
procedure (rub out what has just been
written and exit the edit mode) in
Apple Logo is very nearly the same
command used in TI Logo to enter the
procedure into memory and exit the
editor. This could cause considerable
confusion if you work with both ver-
sions side by side.

An Annoying Feature

If the turtle tries to draw beyond
the drawing pad in the turtle mode of
Apple Logo, everything stops and
you are told that the turtle just went
OUT OF BOUNDS. If you are in the
process of modifying a procedure to
fit onto the pad, this is quite a
nuisance. In the TI version, if the tur-
tle leaves his pad he simply wraps
around the display, and the pro-
cedure continues to execute. This ap-
proach seems preferable, because you
can visualize the finished product. (In
the large-machine versions of Logo
you can choose between wrapping
and not wrapping—an ideal arrange-
ment.)

Conclusions

Both personal computer versions of
Logo are exciting, valuable products.
Seymour Papert has said on more
than one occasion that Logo provides
easy access to very powerful ideas,
but the question remained—would
this be true of Logo designed for small
personal computers? The answer,
relative to both versions, is clearly af-
firmative, whether the user is a young
child, a physically handicapped in-
dividual, or an adult who discovers
computing for the first time.

It's difficult to find anything to
criticize in either product. Given their
common background of over ten
years of development and testing in
the Logo Project at MIT, such a situa-
tion is not hard to understand. Still, a
few items in each version might have
been handled differently.

One such example occurs when
you attempt to use the Apple and TI
Logo nongraphics instructions in the
immediate mode. These functions do
not simply return a value. For exam-
ple, in TI Logo:

3+4
returns:
TELL ME WHAT TO DO WITH 7

It will not return just the value 7.
Similarly, in Apple Logo:
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Introducing MuDOS. The rest
of the works for networks.

A CP/M** compatible replacement for CP/NET** grams. Modular design allows us to tailor the
MuDOS multiplies your micro capabilities with system to your configuration.

higher throughput, increased reliability and extra
professional features for both single and multi-
user environments. MuDOS works with any
Z80-based micro, in place of CP/NET,
MP/M** or CP/M — and, of course,
with MuSYS NET/80* and EXP/80*
network slaves.

MuDOS works faster — MuDOS
makes the most of the Z80's extra
registers and instructions. Program
loading is up to six times faster; file
processing functions average three to
five times faster than CP/M.

MuDOS works smarter — A sophisticated buffer
manager, a totally re-entrant file manager, mulitiple

print queuing, disk file support to 67MB, drive
support to 2000MB and read-after-write verifica- g 5
tion of disk updates helps you make the most of CoRP

your multi-user data and word processing pro- Specialists in Multi-user Microsystems

Build your network with MuSYS — MuDOS is
ideal for use with our NET/80 board (64K RAM,
single level interrupt, console port and parallel
port for bus communication) and our
EXP/80 expansion board (another serial
port, Centronics port, priority interrupt
control, real time clock, etc.)

for S-100 based systems.

This is the year of the network —
Make sure you have the works.
Call or write MuSYS Corporation,

1451 E. Irvine Blvd., Suite 11,
Tustin, CA 92680 (714)730-5692.
TWX: 910-595-1967. CABLE: MUSYSTSTN.

*MuDOS, NET/80, and EXP/80 are trademarks of MuSYS Corp.  **CP/M, MP/M and CP/NET are trademarks of Digital Research.
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returns:

YOU DON'T SAY WHAT TO DO
WITH.5

The reason for this, apparently, is
that these functions are intended for
use in instructions in procedures
where the value returned will be used
for a variable. It would be useful,
however, if these functions could be
used immediately, ' and if they re-
turned only the appropriate values:
they could then be used more easily
for mathematical or logical evalua-
tions, either in planning procedures
or for other purposes.

If you type PRINT in front of the
statement to be evaluated, only the
value is returned. For example:

PRINT 3+4

will return only the value 7. Still, it
would be useful to obtain this kind of
return without typing PRINT,
especially when you are not “talking”
to sprites or the turtle.

Another inconvenience occurs in
TI Logo when you have active sprites
on the screen and want to go to the
turtle mode. There is no easy way to
get the active sprites off the video

display. While you can go from the
turtle mode to the sprite mode and
remove the turtle with everything it
has drawn (by entering NOTURTLE),
the reverse is not possible. You can
leave the sprites there and work with
the turtle, but the moving sprites can
be distracting. You can also enter the
necessary instructions to remove the
colors, shapes, speeds, and headings
of the sprites, but this can be time
consuming. A third alternative is to
leave Logo and then restart it. This is
often the quickest solution. In any
case, it would be helpful to have a
single command that would remove
all active sprites from the video
screen.

There may be features in the pro-
duction versions of Logo that are not
present in the prototypes—in addi-
tion to the possibility of color in
Apple Logo, there is discussion of in-
cluding music capability in both per-
sonal computer versions of Logo.
Texas Instruments has mentioned this
possibility, while the Apple Logo
documentation already contains
some explanation of how to use the
music features, even though they are
not present in the prototype.

The prototypes of Apple and TI
Logo are currently being used in pre-

Listing 2: The COILGROW procedure has CIRCLEMOVE and CIRCLE nested within
it. CIRCLE, in turn, is nested in CIRCLEMOVE. Both COILGROW and CIRCLE
employ iteration by repeating the instructions in the brackets. COILGROW is a recur-
sive procedure—it calls itself. COILGROW produces a coil consisting of connected
circles of increasing diameter. The procedure is run by entering its name and values for
the variables NUMBER, DISTANCE, and ANGLE. (The 360/(:ANGLE) in CIRCLE
causes an interesting "bending” of the coil, since it returns an integer that may be slight-
ly more or less than the number of iterations required to produce an exact circle.
HIDETURTLE, in the CIRCLE procedure, speeds up drawing since the turtle itself need
not be redrawn at each "step.” SHOWTURTLE causes the turtle to reappear.)

TO COILGROW :NUMBER :DISTANCE :ANGLE
REPEAT :NUMBER [CIRCLEMOVE :DISTANCE :ANGLE)

CIRCLE :DISTANCE :ANGLE
MAKE “"ANGLE :ANGLE-3

COILGROW :NUMBER :DISTANCE :ANGLE

END

TO CIRCLEMOVE :DISTANCE :ANGLE
CIRCLE :DISTANCE :ANGLE
FORWARD :DISTANCE

END

TO CIRCLE :DISTANCE :ANGLE
HIDETURTLE

REPEAT 360/(: ANGLE) [FORWARD :DISTANCE RIGHT :ANGLE])

SHOWTURTLE
END
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school through high school
classrooms (see onComputing, Sum-
mer 1981, for details) on a “pilot pro-
ject” basis, and evidence of its value
to students is growing rapidly. This
evidence deals not only with amount
of material learned, but also with a
heightened self-awareness and self-
esteem derived from the student con-
trolling a powerful machine and thus
his or her own learning. It seems in-
evitable that Logo will become a
forceful learning tool, both in the
school and in the home.

Having acquired at least a passing
familiarity with these two Logo im-
plementations, I see them as com-
plementary, rather than competitive.
Anyone who is seriously interested in
education and learning on any level
should examine both versions. TI
Logo easily attracts user interest (the
sprites are a definite attention-getter)
and it encourages fundamental ex-
ploration of a variety of significant
concepts. Apple Logo provides a
somewhat deeper exploration of the
same concepts. The development of
Logo for other popular personal com-
puters such as the Radio Shack
TRS-80 and Atari will probably not
be far behind.®

For More Information

To add your name to the Apple Logo
mailing list, write: Apple Logo, The Logo
Project, 545 Technology Square, Cam-
bridge MA 02139. For $1 they will also
send a bibliography of papers produced in
conjunction with the project.

For information on TI Logo, write: TI
Logo, Texas Instruments Inc, Corporate
Engineering Ctr, 12860 Hillcrest Wing E
M/5§ 376, Dallas TX 75230.

Listing 3: MYSTERY requires that an in-
teger be input for the variable NUMBER.
It then prints the integers 1 thru
NUMBER in an unexpected order: the
STOP in the recursive procedure produces
the MYSTERY effect; when the technique
is used in a V-drawing procedure, the tur-
tle can draw a "binary tree.”

TO MYSTERY :NUMBER
IF :NUMBER =0 STOP
MYSTERY : NUMBER-1
PRINT :NUMBER

END
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Ciarcia’s Circuit Cellar

Build a Low-Cost
Speech-Synthesizer Interface

Recently | was at a local electronics
store looking at DVMs (digital volt-
ohmmeters). I didnt want to buy
one, but, like looking at new cars, |
wanted to reestablish the cost-effec-
tiveness of what I already owned.

Most of the meters in the showcase
were 3V:2-digit units with five or more
ranges and many ancillary functions.
The sales pitch for every one sounded
alike.

While not trying to be cute, I
stopped the clerk in midsentence and
asked if he had any DVMs that
“talked.” He completely ignored the
question. [ had to interrupt him twice

Steve Ciarcia
POB 582
Glastonbury CT 06033

Copyright © 1981 by Steven A Ciarcia.
All rights reserved.
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Photo 1: Assembled Micromouth speech-processor board. The 40-pin integrated circuit

to get his attention, and even then, he
thought I was being difficult.

Eventually, he said that he had no
talking DVMs and never expected to
see any. Even though I anticipated his
answer, | was testing his response to
the idea. Considering that we now
have talking toys, talking hand-held
DVMs shouldn't sound that strange.
In fact, such use would be a relatively
minor application of synthesized
speech. Someday they will be very
common.

While 1 wouldn't consider this
salesman a total loss, there are some

is the MM54104 speech processor, and the two 24-pin packages are 64 K-bit ROMs,

which contain 144 digitized expressions. The 40-pin edge connector on the right is plug-

compatible with the Radio Shack TRS-80 Model I, and the 50-pin edge connector on the
bottom is plug-compatible with the Apple Il. The heat sinks shown in the photo are not
generally required but were included on this particular unit for testing.

46  June 1981 © BYTE Publications Inc

people who have to go to Missouri to
believe the state exists. I trust, how-
ever, that you have an open mind to
new technology.

Cost-Effective Speech Synthesis

Advances in the production of
high-density LSI (large-scale in-
tegrated) circuits and new techniques
to synthesize speech have reduced the
cost of voice-output systems
dramatically. Attaching a speech syn-
thesizer to your computer is now as
reasonable financially as adding any
other peripheral device.

The cost of a synthesizer is a func-
tion of the number of words the syn-
thesizer can speak. Limited-vocab-
ulary synthesizers, such as the
TMS0280 unit in the Texas Instru-
ments Speak & Spell toy or any
others that have their vocabulary
stored totally in ROM (read-only
memory), are generally less expen-
sive. Speech interfaces using pho-
neme synthesis, such as the Votrax
SC-01, usually require the help of a
computer program running on an ex-
ternal processor to generate extensive
voice output. The added complexity
makes this type of synthesizer more
expensive. Of course, a phoneme syn-
thesizer can have an unlimited vocab-
ulary by using a text-to-speech pro-
gram running on the external proces-
sor.

This article describes the construc-
tion of a cost-effective limited-vocab-
ulary voice-synthesis speech-proces-
sor board called the Micromouth. It
uses the new Digitalker DT1050 inte-
grated circuit set from National Semi-
conductor, which has a stored vocab-

Digitalker is a registered trademark of National
Semiconductor Corparation.




ulary of 144 expressions. For about
$120, you can build this board and
add voice output to monitoring func-
tions, computer games, and calcula-
tions. It can say “The time is 6:40 pm”
and “"Number 4 is set at 6.35 volts”

just as easily as “"Control error...” or
“Danger...a star is on the left at 8.2
million meters.” While a limited-vo-
cabulary synthesizer may never have
appealed to you before, [ am sure the
low price and simple system integra-

Photo 2: Micromouth speech-processor board shown inserted in peripheral slot 1 of an
Apple 1l computer. Execution of a simple BASIC statement can cause any of the stored
vocabulary to be uttered. For example, to make it say "This is Digitalker,” a POKE
—16001,0 statement would be executed. While the rest of the vocabulary has a male
voice, this particular expression has a distinctly female voice.
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Photo 3: National Semiconductor's DT1000 Speech-Synthesis Evaluation Board.
Available from National Semiconductor distributors for $495, the DT1000 contains a
microprocessor equipped with a program that allows a user to hear any single expres-
sion or a combination of expressions by entering the appropriate decimal code on the
keyboard. While all the I70O lines are available on the Evaluation Board connector and
it could be used as a general-purpose speech interface, it is more suitable as a sales tool

and demonstration device.

tion of this speech interface will spark
your interest.

The Micromouth speech-processor
board I am presenting is plug-com-
patible with the Apple II and Radio
Shack TRS-80 Model I computers. (It
can be used with the TRS-80 Model
III with an adapter cable.) It is signal-
compatible with other microcomput-
ers, such as the Digital Group prod-
uct line or the Heath H-8, and can be
connected to any computer with an
8-bit parallel [/O (input/output)
port, such as a printer port. It re-
quires no external controlling soft-
ware except a simple BASIC state-
ment to say any expression in its vo-
cabulary. For example, executing
OUT 127,120 on the TRS-80 (or POKE
—16001,120 on the Apple II) will
cause the board to say "Please.”

The design and features of the
Micromouth speech-processor board
are discussed in detail here. But, first,
a little background on speech-
synthesis techniques, in general, and
then details of National Semiconduc-
tor's Digitalker system, in particular.

Speech-Synthesis Techniques

Three techniques are presently used
to synthesize the human voice: for-
mant synthesis, linear-predictive
coding, and waveform digitization,
They differ primarily in the number
of bits per second of data required to
construct a word.

Formant synthesis is essentially a
modeling of the natural resonances of
the human vocal tract. The bands of
resonant frequencies defined are
called formants. In an electronic syn-
thesizer, these frequencies are gener-
ated by excitation sources and are
then passed through wvariable-
parameter filters.

One form of the formant technique
is called phoneme synthesis. In this,
the spectral parameters are derived
from basic sound units that make up
words. A phoneme generator, in
turn, reproduces these sounds. In
such a circuit, each phoneme has been
assigned a code, and the synthesizer
module (or chip) utters the corre-
sponding phoneme sound for each
code it receives. Creation of con-
tinuous speech, therefore, is simply a
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System Log

Price:

Requires: 32K CP/M
CP/M Formats:

SuperSoft

AGNOSTICS I

Diagnostlcs Il is SuperSoft’s expanded Diagnostic package.

Diagnostic Il builds upon the highly acclaimed Diagnostics I. It will test
each of the five areas of your system:

Memory Terminal Printer CPU Disk

Every test is expanded.

Every test is "submit”-able. A “submit” file is included in the package which
"chains™
acceptance test. All output can be directed to a log file for unattended operation,
for example over night testing. Terminal test is now generalized for most crt
terminals. A quick-test has been added for quick verification of the working
of the system.

together the programs in Diagnostics ll, achieving an effective

The memory test is the best one we have encountered. It has new features,
including:

e default to the size of the CP/M Transient Program Area (TPA)
* printout of a graphic memory map e burn in test
* bank selection option s memory speed test

Diagnostics-ll still includes the only CPU test for 8080/8085/Z80.

A Spinwriter/Diablo/Qume test has been added, which tests for the positioning
and control features of the Spinwriter/Diablo/Qume as well as its ASCII
printing features. (Serial Interface only)

And, as with all SuperSoft products, a complete online HELP
system and user manual is included.

$100.00 (manual only): $15.00

8" soft sectored, 5" Northstar, 5" Micropolis
Mod 1l, Vector MZ, Superbrain DD/QD

All Orders and General Information:

SUPERSOFT ASSOCIATES

P.O. BOX 1628

CHAMPAIGN, IL 61820

(217) 359-2112

Technical Hot Line: (217) 359-2691

(answered only when technician is available)
CP/M REGISTERED TRADEMARK DIGTAL RESEARCH
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matter of stringing the phonemes
together.

In most cases, the electronic voice
generated is quite intelligible, but it
may have a mechanical quality about
it. Continuous speech using phoneme
synthesis can generally be generated
with a data rate of less than 400 bps
(bits per second). This technique is
used by the Votrax Division of
Federal Screw Works in the SC-01
Speech Synthesizer Chip and other
products.

Linear-predictive coding is similar
to formant synthesis. Both techniques
are based in the frequency domain
and use similar hardware to model

The Digitalker speech
processor uses a
comprehensive data-
compression algorithm.

the vocal tract. Rather than using a
simple phoneme code, however,
linear-predictive coding stores
parameters for filter coefficients,
gain, and excitation frequencies. The
term “linear-predictive coding” refers
to the programmed activities of the
multistage lattice filters that produce
the desired formants. Adequate-
quality speech can generally be
achieved with data rates of 1200 to
2400 bps. This synthesis technique is
used by Texas Instruments in several
products, including the Speak & Spell
and the TI 99/4 Text to Speech
Translator. It is also used by General
Instrument Corporation in its Orator
VSM2032 Voice-Synthesis Module.

The third method is waveform
digitization. This very old technique
produces speech by generating a
waveform with the time-domain
characteristics of voice, in contrast to
the previously considered parameter-
encoding methods, which represent
speech in terms of frequency. The
simplest form is uncompressed digital
data recording, called PCM, for
pulse-code modulation. (In the June
1978 BYTE, my article entitled "Talk
to Me: Add a Voice to Your Com-
puter for $35,” page 142, discussed
how to build a simple digitized speech
interface.)



Circle 377 on inquiry card.

“And in conclusion,
I'll only use
my exceptional powers
for the good of mankind?’

“That's a vow all we Vector 3005s make. And it's not one
we make lightly.

“After all, being the only product on the market with
aVector 3 terminal, a 54" floppy, and a 5%" Winchester
rigid disk drive that provides 5 megabytes of storage
is quite a responsibility. It used to take 20 floppies to give
you that kind of capacity.

“Our powers don’t stop there, however. Each 3005 also
comes with a 32-bit error-correcting code — the first time
sophisticated IBM-style technology has been available
on a small business system.This lets us detect and correct
errors, and almost completely eliminates data loss on
disks due to dirt, wear, or damage.

“All this makes us pretty awesome, all right. But there’s
more. When coupled with Vector's MEMORITE 111 and
EXECUPLAN software packages, we give you a 30,000
word dictionary, the ability to create your own phrase
library, a teaching manual right on the screen, pass word
security, plus a host of other word processing capabili-
ties as well as financial planning, forecasting and
basic accounting.

“And we're reliable. Our powers won't diminish, our abili-
ties won't fade, and dedication to mankind won't weaken.

“For more information and your nearest dealer, call
Vector at 800-423-5857. In California, call 800-382-3367.
Or write to them at 31364 Via Colinas, Westlake Village,
CA 91362.

“Thank you all for coming today. And | hope we'll have
the chance to do business together in the future”

VeCTOR

VECTOR GRAPHIC INC.
COMPUTERS FOR THE ADVANCEMENT OF SOCIETY.



In simple PCM recording, the
analog speech waveform is sampled
at a rate twice that of the frequency of
the highest voice component and con-
verted to digital format through an
A/D (analog-to-digital) converter.
Once stored, the digital signal can be
played back through a D/ A (digital-
to-analog) converter and a low-pass
filter. One major advantage of
digitally encoded speech is its human-
like quality. Since it is in essence a
recorded voice, the reproduced
speech retains the inflections and ac-

SPEECH
START ROM
ADDRESS DATA
8 8

cents of the original voice. Thus, in
addition to male and female voices, it
is possible to have a speech syn-
thesizer that reproduces regional or
foreign accents. The clarity of the
reproduction depends on the speech-
compression method used.
Unfortunately, one problem in
using PCM alone is that it requires
very high data rates. Rates above
100 k bps are not unusual with this
method. To reduce the data rate, it is
necessary to compress the speech data
to remove redundant information.
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Figure 1a: Block diagram of the National Semiconductor Digitalker MM54104 speech-
processor chip. This figure and figure 2 were provided through the courtesy of National

Semiconductor Corporation.
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