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Powerful.

DPU card with error-correcting
memory and controller cards

68000-Powered for tomorrow

Once again you get a big stride forward with Cromemco.

This time it’s our new DPU Dual Processor Unit. It gives
enormous power to Cromemco computer systems such as
our System One shown here.

Compares with mainframes
With the new DPU you get the almost unbelievably
powerful 68000 processor and its 32-bit data-handling
capabilities combined with its 16 Megabyte address space.
In other words with the System One/DPU combination
you get a small machine that’s the equal of superminis and
mainframes in some areas.

8-Bit and 68000 software

The dual part of the DPU refers to its on-board Z-80A
processor. With this you have access to existing CP/M*
software.

But besides being compatible with this wealth of existing
8-bit software, the System One/DPU has available a whole
family of new 68000 system software. This includes a wide
range of high-level software such as our 68000 Assembler,
FORTRAN 77, Pascal, BASIC, COBOL, and C.

Beyond all this there’s a version for the 68000 of our
widely admired CROMIX?t Operating System. It's like
UNIX 1 but has even more features and gives multi-tasking
and multi-user capability. In fact, one or more users can run
on the Z-80A processor while others are running on the
68000. Switching between the Z-80A and 68000 is auto-
matically controlled.

The System One itself is a bus-oriented machine that has
options for color graphics, for 390K or 780K of floppy
storage, a 5 MB hard disk option, communications capabil-
ity, and multi-processor capability using our I/O processor
card.
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Powerful new micro.
Powerful software.

System One CS-1H

Highly expandable

With the System One/DPU combination, you get
tremendous expandability. Right now you can have up to 2
MB of RAM storage. You get this with our new Memory
Storage cards and our Memory Controller. The Controller
fully supports the 16 MB storage space of the 68000, allow-
ing you vast future expansion capability.

Further, the memory has built-in error detection and
correction, a feature normally found only in much more
costly systems.

Present customers can field-upgrade their Cromemco
systems to use the DPU and still be able to run their present
software using the Z-80A on the DPU. It's one more

Crome

3102 Terminal

instance of Cromemco’s policy of providing obsolescence
insurance for Cromemco users.

Low priced
With all this performance you might not be ready for the
low price we're talking about. With 256K of RAM and 780K
of floppy storage, the price of the System One/DPU is only
$5495. That's hard to beat.
So contact your rep now. He'll fill you in on the many
more features that this outstanding and powerful machine

. offers.

r

*CP/M s 8 trademark of Digital Research
tCROMIX is a trademark of Cromemco, Inc.
$UNIX is a trademark of Bell Telephone Laboratories

mco"
t ¢ d

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 ¢ (415) 964-7400

Tomorrow’s computers today
Circie 114 on inquiry card.
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\ ADD QUALITY GRAPHICS /

For

and tcxt MIcroAngdo ature

by 480 pixel graphics and 40 line by

85 character text displays.

Save development time and overhead with
SCREENWARE™, SCION's high level display firmware
language. SCREENWARE provides point, vector, region,
circle, flood, crosshair, light pen interface, tracking
cross, screen load and dump, split screen, macro, and
full terminal emulation commands. Use MicroAngelo
both as your main console and as your application
software’s display screen.

MicroAngelo’s on-board processor frees your host pro-
cessor and bus to perform other tasks, while on-board
memory and firmware reduce the size of your applica-
tion programs. With our direct, easy interface to any
high level language, you are no more than a simple sub-

» choice bee

) pow eﬂ'ul i seff: contained graphics display

e 'Mrthat is easy to add to your host. A graphics

display computer that is proven reliable in over 1000

field installations. A graphics display computer that is so

affordable you don't have to design your own.

Think SCION for your graphics display needs.
Think MicroAngelo. Call us at (703) 476-6100.

*OEM quantity 25 price for Multibus or $-100 board.

WL ILCIN

if the mage is unportam.
12310 Pinecrest Rd./Reston, VA 22091
(703) 476-6100 TWX: 710-833-0684

Circle 343 on inquiry card.
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Circle 134 on inquiry card.
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foot-note, n. 1. a note or
comment at the end of a
page, referring to a specific
part of the text on the page.
2. an essential program for
the serlous WordStar user.

FOOTNOTE™ brings full foot-
noting capabilities to WordStar™,

FOOTNOTE automatically num-
bers both footnote calls and foot-
notes, and formats the text,
placing footnotes on the bottom
of the correct page. At the user’s
option, the footnotes can also be
removed from the text file to a
separate note file.

Footnotes can be entered singly
or in groups, in the middle or at
the end of paragraphs, or in a
completely separate note file. After
running FOOTNOTE the user can
re-edit the text, add or delete
notes, and run FOOTNOTE again
to re-number and re-format the
WordStar file.

The price is $125., and includes
PAIR, acompanion program that
checks that printer commands
to underline or setin BOLDFACE
are properly terminated. FOOT-
NOTE and PAIR require 48K
RAM and CP/M 2.x, CP/M-86 or
IBM PC DOS, and WordStar.
Formats: 8" SS/SD, 5%"” North-
Star DD, Micropolis Mod 1I/Vec-
tor/MZ, Superbrain 3.0, Apple I
with CP/M, 5%” and 8" Xerox
820, HP-125, HP-87, Televideo,
IBM PC (specify DOS or CP/M-
86), IBM DisplayWriter with
CP/M-86.

SOFTUARE
SOFTVARE
DIGITAL MARKETING
DIGITAL MARKETING™

DIGITAL MARKETING CORPORATION

2670 CHERRY LANE » WALNUT CREEN » CALFORMA # 94896
{415) 938:2080 @ Totex 17.1852 (DIGMKTG WNCK)

FOOTNOTE and PAIR trademarks of PRO/TEM Software. Inc
WordStar trademark of Micropro Inf'l
CP/M and CP/M-86 trademarks of Digital Research

Products of

~
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Some Answers to
Frequently Asked
Questions

by Chris Morgan, Editor in Chief

One thing an editor gets is questions. It’s part of the game. Readers and peo-
ple I meet always have questions about microcomputers and various aspects of
the microcomputer industry. Some of the questions are easy to answer, others
are not so easy. This month ['ve taken some of the more frequently asked ques-
tions and tried to answer them —or sidestep them gingerly, as the case may be.

What's the Best Computer to Buy?

Actually, most people who ask this question don't really expect me to name
a specific brand, and I don't give one. Usually they're looking for general
guidelines or a friendly push in the right direction. Often they want to know
what my own favorite computer is. (See below for that answer.)

Buying a microcomputer is a highly personal process, similar to being fitted
for clothes. You have to find the right style, the right retailer, and (if neces-
sary) the right tailor to make alterations. Before I could recommend a com-
puter to you, I'd first have to get to know your likes and dislikes, your needs,
and your budget. Only then would I risk making a timorous recommendation.

So you see, the selection process is really up to you. To begin, think about
what tasks you want the computer to perform. If you have some familiarity
with microcomputers, you should consider your likes and dislikes. And, of
course, you must be mindful of your budget. After you've gathered all this in-
formation, do some reading and make a list of candidate models. Do some
more reading. Read reviews and articles that discuss the computers on your
list. Talk to people who own these machines. If you don’t know any owners,
find out if a computer club in your area has users groups devoted to those
computers. And if you're not sure whether there is a computer club in your
area, check our monthly feature Clubs and Newsletters as well as our most re-
cent Clubs and Newsletters directory, last published in the April 1981 BYTE
(page 158). Attend some of the meetings and get to know the members. You'll
find it's a wise investment of your time.

Another important step is to visit some computer stores without your check-
book. Don’t buy a computer on impulse. It's like marrying someone the day
you've met. Anyway, sales personnel in a reputable computer store won't try
to foist a computer on you as soon as you come through the door. Instead,
they’ll probably repeat the litany of items I listed above. They know only too
well what happens when a human/computer match is not made in heaven.

Spend time in the showroom with the computers you're thinking about buy-
ing. If you're an experienced programmer, you'll quickly discover the little
idiosyncrasies that can add up to headaches later. Even if you're relatively new
to computers, you'll learn a lot from deciphering the owners manuals. Today's
manuals are vastly better than the hastily written and typed photocopies of a
few years ago. But beware—documentation still has a long way to go.

www.americanradiohistorv.com
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PERGCO

You GET MoRE OUT OF

PeErcom Disk SYSTEMS.

Field-proven designs, 100% testing
and solid dealer support — these are
the reasons you can expect to get
more out of Percom disk storage
systems.

FLOPPY MINI-DISK STORAGE SYSTEMS

Percom floppy disk
drives are compat-
ible with selected
models of Atari,
Commodore, IBM,
Radio Shack and
Tl personal com-
A puters.

Percom drives are
doubie-density rated.
Formatted on-line
storage capacity is
typically 160,000 to
MLz} over 180,000 bytes for
single-headed drives, twice
that amount for dual-headed
drives.

Primary disk storage systems
(available for Atari, 1BM and
TRS-80" Model lil personal
computiers) include Percom
double-density disk control-
lers, software, power supplies and cabling.

Add-on units include a drive (or drives) and power
supply, and are available in 1-, 2- or 3-drive enclo-
sures.

Prices start at $299 for economy add-on drives,
$599 for primary drive systems.

To see why you can expect more out of quality Percom disk stor-
age systems, mail the coupon today. Or, calt Percom toll-free for
the name of your nearest Percom Retailer.

PERCOM

THE DRIVE PEOPLE

11220 Pagemill Road - Dallas TX « 75243 « (214) 340-7081

r—_———-—

Tl

WINCHESTER DISK STORAGE SYSTEMS

Featuring enormous storage capacities and fast access times,
Percom 5% Winchester disk storage systems are available
in 5-, 10-, 15- and 30-megabyte units.

Since the Percom smart, hard-disk controller handles from
one to four drives, you can have from 5 million to 120 million
bytes of formatted, on-line storage capacity.

And of course add-on units cost
less because they neither need
\ nor include a controller.

/

\  Percom Winchester disk stor-
age systems are now available
for Apple, IBM PC and Radio
Shack computers. Watch for
announcements of versions for
other computers, including
selected minicomputers.

Prices start at under $2500.

—-!——n.—_———_ﬂ

YES...l'd like to know more about Percom disk
systems Please rush me information.

Send to: PERCOM DATA COMPANY, INC. Dept BD2
11220 Pagemlil Road, Dallas TX 75243

name
street
city

state 2ip

phone number

I'm interested in Winchester disk storage for my
Apple (mdl) IBM PC Radio Shack (mdl)

I'm interested in floppy disk storage for my.
Atari (mdl) Commodore (mdl) |IBM PC
Radio Shack (mdl) [C]Texas Instruments 99/4 |

PRICES AND SPECIFICATIONS SUBJECY YO CHANGE WITHOUY NOTICE.
*TRS-80 is 3 trademark of Tandy Radio Shack Corporation which has 5o
relationshio ‘to Percom Data Company, Ik
® 1981 Percom Data Company. Ing,
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The
company

known for its
state-of-the-art
hardware,
now has

software
to match.

novice computer-users can create, edit and s

- with a minimum of keystrokes. interEdit features an -
automatic paragraph indent, making it extremely
useful for intensive typing programs.

InterProof™ spelling checker and corrector is an
all-in-one utility. InterProof checks the words in any
text file against its 14,000 literal word dictionary, and
automatically corrects the word spelling.

InterComp™ source compare utility eliminates
time wasted reading and re-reading revisions. It’s
ideal for word processing and programming
applications.

All Ithaca InterSystems software runs on any
Ithaca computer system and on any Z-80 based
machine running CP/M-MP/M. You'll find that Ithaca’s
service after the sale is just as advanced as hard-
ware and software products. We believe in what we
sell and support our products ... after the sale.

For more information on these new software
products, just call 800-847-2088,
or in New York State 607-257-0190.

Get the facts about Pascal
before you buy. Don't buy a Pascal
compiler until you've read “The Facts
About Pascal”. Call us for a free copy.

Jthaca
looterSyysfemns™

We think as fast as you do.

Ithaca InterSystems, Inc.
1650 Hanshaw Rd, P.O. Box 91, ithaca, N.Y. 14850
TWX 510-255-4346

= Pascal/BZ, Pascal/Z, InterComp, InterProof and interEdit are trademarks of
ithaca InterSystems, inc.

* 2-80 is a registered trademark of Zilog, Inc.
® CP/M-MP/M is a registered trademark of Digital Research, Inc.

Circle 207 on Inquiry card.

Editorial

Established companies such as Apple, IBM, and Radio
Shack have good documentation for the most part. We
make a lot of noise about bad documentation here at
BYTE, and you’'d be wise to consult our product reviews.

Should I Buy a Computer Now or Wait for the
Next Generation?

I'll risk a generalization and say, “Buy now.” Yes,
there's always the chance that your brand-new machine
will be supplanted by a newer model the day after you
buy it, but that’s a fact of life in this industry. (Anyway,
by the time the new model is actually available—which is
often six to twelve months or longer in this industry —an
even newer model is announced, ad infinitum.) Better to
learn as much as possible on a present model than sit
around waiting for the elusive new one. If the same at-
titude prevailed among car shoppers, no one would own
any cars. Much of what you learn on any existing
machine will probably be useful in working with any new
machine you might buy —the technology isn't changing
that fast. And manufacturers are more careful these days
about making their machines as upward-compatible as
possible. So your old software can in many cases run on
the new models. Switching from one brand of computer
to another complicates matters, however. You may be
out of luck in some cases and have to buy new software.

Which Operating System Will Be the Standard?

Probably no one operating system will overpower the
rest, just as no one high-level language has eclipsed the
rest of the field. I predict that in a few years the typical
microcomputer will have any operating system you want
on-board in firmware, whether it be UCSD Pascal, MS-
DOS, CP/M-86, Onyx, Unix, or what you will. It will
simply become an economic necessity because the ulti-
mate driving force in this market is software, not hard-
ware. Hardware is the means to the software end. Good
software ultimately creates a hardware base to take ad-
vantage of it, but the reverse is not always the case.

If I had to make a prediction, I'd say that MS-DOS and
CP/M will be the dominant operating systems in a few
years, even though CP/M is an 8-bit operating system.
Eight-bit machines are not going to go away for a long
time. The economic arguments for their longevity are ir-
refutable. One such argument points to the installed user
base of CP/M machines. MS-DOS will probably
dominate by virtue of the sheer number of licenses being
granted lately to U.S. and Japanese manufacturers.

Which Processor Will Be the Leader in Five Years?

The Intel 8086 is the likely choice based on current
sales (the 8086 dominates the 16-bit market at present)
although the Motorola 68000 will have a significant share
of the market. The 68000 has appeared in several new
designs and will continue to grow in popularity based on
its architecture and instruction set, both of which have

Circle 403 on inquliry card. s=p
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897 N.W. Grant. Ave. * Corvallis, Oregon 97330 = 503/758-0521

Never having to type the word

- “CATALOG." or trying to remember
how to get from one part

of a program to another!

If you could do these functions, and many
mare like them, at the STROKE of a SINGLE
KEY. would you? We thought you would! So,
we invented the Enhancer ][ and the Function
Strip. More than just another lower case
adapter, the Enhancer ][ is an inteligent
keyboard processor. Now characters, strings
of data, commands and statements can all be
stored in your Enhancer ][ for immediate recall
by pressing JUST ONE KEY!

Features that you would expect only on larger
systems now can be yours. EASILY! For
instance, wouldn't you like auto-repeat, and hi
speed repeat? How about a type-ahead buffer?
Even user-definable function keys are available
for greater input flexibiity

The Videx Enhancer ][ and Function Strip; it
really is the Dawn of a New Era for Apple ]{'™.
Suggested Prices

ENHANCER ][ 149.00

FUNCTIDN STRIP  79.00

Package Deal 215.00

.l‘ " 'V"' 'V‘T '»T h “' »&nnnv ‘ m

[T]"'D‘D'CJDD'D DECjDOD 00
@ FUNCTION STRIP- ; = '

Appie ]{ is a registered trademark of Apple Computer, Inc.
Enhancer ][ and Function Strip are trademarks of Videx, Inc
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Editorial

been praised by programmers. It's still too early to call
the 32-bit market.

What's Your Favorite Computer?

I honestly have a hard time with this question. I've
probably worked with the Apple II longer than with any
other machine, and it's a favorite of mine. But you can
play Star Raiders only on the Atari 400 and 800 com-
puters, and I dearly love Star Raiders and Atari graphics
in general. I could continue in this vein for several more
paragraphs, but my real sentimental favorite is the old
IBM 1130 I used while a student at Rensselaer Polytechnic
Institute. I had it largely to myself one summer, and in
many ways it was an early personal computer. It had a
fast FORTRAN compiler and some nifty mathematical
subroutines to come to the aid of a poor graduate student
reeling under a semester’s worth of partial differential
equations. I'm still recovering from that course.

What Computer Do You Have at Home?
I don't. I have to rest sometime.
* * *

This Thing Called Videotex

Videotex has been getting a lot of press lately and that
has prompted a number of questions. The main question
is “What is it?” Currently its definition and even its spell-

ing are in a state of flux, but a basic meaning has evolved.
Videotex is a system of encoding graphic or textual infor-
mation on a host computer, transmitting this information
over telephone lines, displaying this information on a
home television equipped with a special decoder, and
relaying information back to the host computer. In effect,
videotex transforms home TV sets into color-graphics
terminals. It is differentiated from teletext in that teletext
provides information transfer in one direction only,
usually via the television broadcast signal in the vertical
blanking interval. (An example of teletext in use is the
closed-caption system for the hearing-impaired used by
PBS, CBS, and NBC.) It’s easy to see why videotex has
received so much coverage and generated so much in-
terest. Its potential market is huge. After all, it's limited
only by the number of phones and TVs in use.

A controversy has developed over which method
should be used to encode videotex information. AT&T is
supporting a system called North American Presentation
Level Protocol (NAPLP), which is a refinement of the
Telidon system used in Canada. IBM is supporting the
Prestel system, which is used in the United Kingdom.
Currently the NAPLP system seems to be winning out: it
has just been adopted as a standard by both the American
National Standards Institute (ANSI X3L2.1) and the
Canadian Standards Authority (CSA-T500).

The Context MBA is available now at:

Caitiornia

Computer City/Brea 714/996-0800
Computer City/Santa Ana 714/549-7749
ComputerLand/Almaden 408/267-2182
ComputerLand/Belmont 415/595-4232
ComputerLand/Burlingame 415/348-7731
ComputerLand/Fremont 415/734-9311
ComputerLand/Hayward 415/538-8080
ComputerLand/Newport Beach 714/975-0953
ComputerLand /Pasadena 213/443-3205
ComputerLand/Sacramento 916/920-8981
ComputerLand/San Diego 714/560-9912
ComputerLand/San Diego North 714/434-7001
ComputerLand/San Fernando Valiey 213/716-7714
ComputerLand/San Francisco-Financial 415/546- 1582
ComputerLand/San Francisco-Market Street
415/864-8080
ComputerLand/San Francisco-Van Ness 415/673-6640
ComputerLand/Sonoma 707/528-1775
ComputerLand/South Bay 213/371-7144
ComputerLand/Stockton 209/473-1241
ComputerLand/Thousand Daks 805/495-3554
Computerland /Ventura 805/656-7711
Computerland/West Covina 213/960-6351
ComputerLand/West Los Angetes 213/559-3353
Computer Plaza/Santa Barbara 805/687-3391
Gateway Computer Center/Cerritos 213/865-4444
Gateway Computer Center/Huntington Beach
714/895-3931

Connscticut

ComputerLand/Oanbury 203/748-2300
ComputerLand /Falrtield 203/255-9252
ComputerLand/Harttord 203/561- 1446
Computerland/New Haven 203/288-5162
ComputerLand/Stamford 203/964-1224

Delaware o
CompulevLamFNe-w Castie County 302/738-9656
Goorgia

ComputerLand/Atlanta
ComputerLand/Smyrna 404/577.2449

Iilinols

ComputerLand/Arlington Heighls 312/870-7500
ComputerLand/Champaign 217/359-0859
ComputerLand/Oowners Grove 312/964-7762
ComputerLand/Joliet 815/741-3303
ComputerLand/Lake County 312/949-1300
ComputerLand/Naperville 312/368-3511
ComputerLand/Niles 312/967-1714
Computerl and /Northbrook 312/272-4703
ComputerLand/Oak Lawn 312/422-8080
ComputerLand/Peoria 309/688-6252

ComputerLand/Schaumburg 312/843-7740
Main Street Computer Co./Decater 217/429-5505

ComputerLand/Merrillville 219/769-8020

The Computer Room/South Bend 219/277-1600
General Microcomputer/South Bend 219/277-4972
Kansas

ComputerLand/Leawood 913/341-5335
ComputerLand/Lawrence 413/841-8611
ComputerLand/Dverland Park 913/492-8882
ComputerLand/ Topeka 913/267-6530

Maine
ComputerLand/Portland 207 /774-1309
Massachusetts

Business Data Systems/Hanover 617/878- 7888
ComputerLand/Boston 617/482-6033

Michigan

ComputerLand/Ann Arbor 313/973-7075
ComputerLand/Grosse Pointe 313/772-6540
ComputerLand/Southtield 313/356-8111
Computer Mart/Ann Arbor 313/665-4453
Computer Mart/Flint 313/234-0161

Computer Mart/Kalamazoo 616/329-1000
Computer Mart/Lansing 517/351-1777
Computer Mart/Livonia 313/540-3928
Computer Mart/Tri-Cities §17/790-1360
Computer Mart/Troy 313/649-0910

The Computer Room/Grand Rapids 616/949-2802
The Computer Room/Kalamazoo 616/343-4634

Minnesota

ComputerLand/Bloomington 612/884-1474
ComputerLand /Hopkins 612/933-8822
ComputerLand/Minneapolis 612/333-3151

Missourt

ComputerLand /Gladstone 816/436-3737
ComputerLand/Independence 816/461-6502
ComputerLand/St. Joseph 816/364-4498
New Hampshire

Computerland /Nashua 603/889-5238

New Jersey

CompulerLandlMoui-slown 201/539-4077
ComputerLand/Princeton 609/882-1400

NIW York

ASO Office Systems/Poughkeepsie 914/473-9400
ComputerLand/Nassau County 516/742-2262
ComputerLand/New York City 212/840-3223
ComputerLand/Suttolk County 516/499-4484
ComputerLand/White Plains 914/328-0144

Datel Systems/New York City 212/921-0110
Future Data 212/964-6666

Morris Decision Systems/New York 212/742-9590
North Carofina

ComputerLand/Durham 919/493-5402

Ohio -

Micro Electronics/Columbus 614/481-8041
Oregon

ComputerLand/Muitnomah County 503/295-1928
ComputerLand/Salem 503/371-7070
ComputerLand/Portland 503/620-6170
Pannsylvania

ComputerLand/Dresher 215/542-8835
ComputerLand/Harrisburg 717/763-1116
ComputerLand/Lehigh Valtey-Allentown 215/776-0202
ComputerLand/Paoli 215/296-0210
ComputerLand/Philadelphia

Texas

ComputerLand/Dallas 214/363-2223
CompulerLand/Fort Worth 817/292-7114
Computerland/Houston Bay Area 713/488-8153
Computerland /North Dallas 214/235-1285
ComputerLand/Southwest Houston 713/977-0309
ComputerLand/Tyler 214/581-7000
ComputerLand/Houston Westwood 713/270-1200

Utah

Personal Business Computers/Cedar City 801/586-2648

Personal Business Computers/Sait Lake City
801/486-4839

Virginla B

ComputerLand/Chartottesville 804/973-5701

ComputerLand/Richmond 804 /741-3502

ComputerLand/Tyson's Corner 703/833-0424

ComputerLand/Woodbridge 703/491-4151

Washington =

ComputerLand /Believue 206/746-2070

ComputerLand/Federal Way 206/838-9363

ComputerLand/Lynnwood 206/774-6993

ComputerLand/Renton 206/271-8585

ComputerLand/Seattie 206/223-1075

Computerland/Tacoma 206/383-4951

ComputerLand /Vancouver 206/695-1540

Washington, OC

ComputerLand /Washington. DC 202/835-2200

Wisconsin

ComputerLand/Madison 608/273-2020

5Lt SRS

Computer Mart/Windsor 519/966-5757
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The Context MBA is a remarkable new software
package that transforms the IBM Personal Computer
into a powerful management tool. C-MBA combines
spreadsheet, graphics, word processing, database and
communications functions in one totally integrated
program.

C-MBA was developed specifically for managers,
not computer experts. Because it’s easy to learn and
use, you can produce results in hours that used to
take days or even weeks.

Helps Managers Review, Analyze and Report

Review Information: Tie into your company’s
computer, a financial information service, electronic
mail network or virtually any other computer system.
C-MBA saves information and lets you retrieve, exam-
ine, edit or print it with a few keystrokes.

Analyze Alternatives: Use the electronic spread-
sheet to create realistic business models simply and
easily. With the drudgery removed you can work the
problem to the best solution instead of to the point of
exhaustion.

Report Results: Compose, edit and print reports,
letters and business graphs. Make revisions yourself,
faster than you can explain them to your secretary.
Because C-MBA is an integrated system, it's easy to
incorporate data from your spreadsheets into your text.

IBM-is a trade mark of IBM?* Version 1 of the C-MBA will not
include communications. Version 1 owners will receive a free
upgrade to version 2 which will include communications. The
MBA is currently available for the IBM Personal Computer and
requires two disk drives and 256k of memory. Versions for other
second generation personal computers are under development.
©COPYRIGHT 1982 CMS. INC.

Circle 106 on inguiry card.

The Context MBA turns the
IBM Personal Computer into a powerful
management tool.

C-MBA Integrates Five Powerful Functions

Modeling: Create a giant spreadsheet of figures
and text. Change one number and every effected fig-
ure is recalculated. Search or sort models to quickly
find the information you want.

Business Graphs: Build pie, high/low, bar, line,
area and scatter graphs of data in your spreadsheet
using simple graphing commands. Thanks to C-MBA’s
unique design, graphs change automatically as you
update the spreadsheet.

Word Processing: C-MBA's executive word proc-
essor makes concisely edited reports easy to prepare.
A few keystrokes let you automatically insert tables of
numbers or graphs from your spreadsheet anywhere
in your report.

Database: A vast electronic library makes storing
and finding information easy and natural.

Communications: C-MBA includes a data com-
munications and conversion function which allows
information from mainframe computers to be used in
your models or databases. You can even use C-MBA
for electronic mail*

The C-MBA is sold only by selected computer
retailers who have completed special training courses
to help managers get the most from-the program. And
C-MBA features exceptionally clear, highly detailed
documentation.

Context Management Systems
Management Software for Personal Computers
23864 Hawthorne Boulevard

Torrance, CA 90505

(213) 378-8277

Telex: 181149 WEST LSA

SOURCE ID TCA 442
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ORDERING:

THE MICROHOUSE ORDER CENTER IS OPEN 9:00 AM-
8:00 PM EASTERN TIME MONDAY THROUGH FRIDAY.

CALL TOLL-FREE FOR ORDERS, PRICE QUOTES, AND
AVAILABILITY:

1-800-523-9511

IN PENNSYLVANIA, AND FOR TECHNICAL SUPPORT:

1-215-868-8219
MICROLINE

MICROHOUSE OFFERS 24 HOUR COMPUTER SHOPPING
WITH MICROLINE. MICROLINE IS A COMPUTERIZED
ORDER-ENTRY SYSTEM, SIMILAR TO ACCESSING TIME
SHARING SYSTEMS. MICROLINE ENABLES YOU TO
ACCESS SPECIFIC INFORMATION ON OVER 1000
MICROCOMPUTING HARDWARE AND SOFTWARE PRO-
DUCTS, IN ADDITION TO NUMEROUS SUPPLIES AND
ACCESSORIES.

MICROLINE GIVES YOU THE OPTION OF ORDERING
AS MUCH AS YOU WANT, AS OFTEN AS YOU WANT.
MICROHOUSE WILL PROCESS YOUR ORDER WITHIN
24 HOURS.

1-215-868-1230

MICROLINE OPERATES AT 300 BAUD. B BITS, NO
PARITY, 1 STOP BIT.

SHIPPING:

ADD 2% TO ALL ORDERS. DIFFERENCE WiLL BE
CREDITED. OUTSIDE CONTINENTAL UNITEQ STATES
ADD AN ADDITIONAL §5.00.

ALL ITEMS SHIPPED UPS GROUND. OTHER SHIPPING
METHODS AVAILABLE UPON REQUEST.

PAYMENT:

ACCEPTED PAYMENT BY PERSONAL CHECK. MONEY
ORDER, C.0.D.. MASTERCARD OR VISA. PURCHASE
ORDERS REQUIRE PRIOR APPROVAL.

MICROLINE PAYMENTS BY PERSONAL CHECK, MONEY
ORDER, C.0.D., MASTERCARO OR VISA ONLY.

PENNSYLVANIA RESIDENTS ADD 6% SALES TAX.

MICROHOUSE

1444 LINDEN STREET
P.D. BOX 498
BETHLEHEM, PA 1B016

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE
WITHOUT NOTICE.

ALL ITEMS SUBJECT TO AVAILABILITY,

SMARTMODEM
1200
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AMERICA'S
NUMBER ONE
MICROPRO
SOFTWARE
DEALER:

THE MICRO

COMPUTER PEOPLE

Mmm"‘

Circle 429 on inquiry card.
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Editorial

Another major question is “What does this controver-
sy mean for personal computer users?” Fortunately, no
matter which videotex standard is adopted, personal
computer users should be able to decode either one with
only minor modifications to their machines. In fact, per-
sonal computers will be able to generate videotex pages
as well as receive them: Apple Computer Inc. is about to
release its teletext board.

Look for articles on videotex in future issues of BYTE.
We plan to review a newly released book on videotex
present a series of articles describing the NAPLP system
in detail, and devote a section of an issue to videotex.

In the meantime, it should be mentioned that for the
price of a videotex decoder, a person could probably buy
a home computer that could do all the decoder does plus
much more.

Correction

In my August BYTE editorial, “Keeping Our Techno-
logical Edge,” I incorrectly stated that Professor Raj
Reddy had left Carnegie-Mellon University’s Robotics In-
stitute to work at the World Computer Center in Paris.
David Lewin, Carnegie-Mellon’s Director of Science and
Technical Information, sent me a polite letter stating that
“for the past year Professor Reddy has been on sab-
batical, but he remains most definitely at Carnegie-
Mellon as director of our Robotics Institute. As a director
of the World Center, he has been shuttling to Paris fre-
quently, but Pittsburgh remains his home base. Professor
Reddy would appreciate it if you would inform your
readers that, paraphrasing Mark Twain, the reports of
his departure are greatly exaggerated.” We regret the
error and hope it has not caused any confusion.®

WHICH OF THESE DEVICES CONNECTS
TO YOUR APPLE II® WITH A

DUAL-COMM PLUS ?

{a) Any Serial Interface Printer

{b) Any Modem

(c) A Speech Synthesizer

(d) A Spooling Printer Adapter
(e} Another APPLE Il

{f) A Display Terminal

(g) Any of the Above

(h) Any Two of the Above \

‘UOITBLLLIOJUI 210W 10y € | |g 1081UOD SO JaGLUNU 3DIAISS
Japeas 3yl 81941 'H S| JAMSUR 3084100 3y | YIMSNY

The DUAL-COMM PLUS adds two fully independent serial 1/0 interfaces to your APPLE |I. Each serial

interface can be set to respond to its own APPLE slot number or both interfaces can be operated from the same
slot location. Slot locations are selected by two thumbwheel switches on the card, one for each serial port.
Because each serial port has its own crystal-controlled baud rate generator, each port can be individually selected
from 50 to 19200 baud. Either serial port can be used as an input port, an output port, or both. The on-board
firmware provides special support for printers and modems but the card can also be used with general purpose
serial devices such as a voice synthesis unit, video disks, or any number of other RS232 peripherals.

ADDITIONAL FEATURES: BQOn-board firmware provides extensive printer and U/L case terminal/modem support. Great with an
80 x 24 card (especially the Full-View 80) and a Novation CAT or Ha‘es Smartmodem. B Can be programmed for async., sync.,
or even SDLC operation. Supports interrupts. Uses Z80 SIO chip. Works with the APPLE I PLUS, APPLE PASCAL, 280

SOFTCARD, and 80 column cards (especially the BIT 3 FULL-VIEW 80) B Each port has a 4 character FIFO receive data buffer.
B jumper plug permits user to “‘customize’’ the RS232 connections. BTwo 10 inch cables with RS232 connectors are included.

RIBT JlIINNE

COMPUTER CORPORATION

Appie i1 is & reginiered Wedemark of ‘Apple Computer, inc.; Z80 Soficard 1 & reistered trademark 0! Microsott Consumer Products; Smartmodem is 8 tragemark of D.C. Haves, Amocistes, Inc.. Novaon CAT s 2 regisiered trademark of Novauon, inc.

Other quality productsby |

FULL-VIEW 80: 80 x 24 display card
for APPLE It or ATARI 800

MEMORY PLUS: 16K RAM card for
APPLE I or 32K RAM card for the
ATARI 400/800

8120 Penn Avenue South, Suite 548
Minneapolis, Minnesota 55431
(612) 881-6955

Circle 47 on inquiry card.
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MALIE.

136 COLUMNS OF WONDERFUL,

“It’'s wonderful!” You'll hear thQSe words
a lot when your PrintMate 150 first
arrives. Seems everyone has a favorite
reason for loving it. The way Itistream-
lines bllling. Prepares easy-to-read
financial reports. Effortlessly produces
correspondence—~when you need it.

In fact, PrintMate is ideally suited to just
about any business applicatlon—even
the ones you dream up yourself.

Personal. Change type styles for em-
phasis. Add bold headlines. Stretch out
words for | M P A C T, PrintMate makes
it easy to personalize your printing. And
MPIis Inexpensive application packages
(called AP-PAKs) let you choose at least
15 different type styles. Mix them on the
same jine, or tailor a new type style ta
suit your business image. All with a print
quality that's great for correspondence,
Flexible. PrintMate lets you select virtual-
ly any type size, so you can print up to
226 crisp characters on a single line.
PrintMate accepts any width paper—

ffrom 3 to 15 inches. So it's wide enohjw
for P&.L statements. Narrow enough for
‘maliling labels. And perfect for eplery-
ithing in between. »
Versatile. With PrintMate’s extemsive
graphics capabillities, you'll enhance
sales reports with charts and graphs.
Create characters for bulletin board an-
nouncements, or clarify technical lhfor-
mation with illustrations, Mix graphics
with words in any combination. No other
printer can match PrintMate’s| graphic
capabllitles. The applications are as
unlimited as your imagination.

Fast. If you're concerned about printing
speed, PrintMate 150 won'f keep you
walting. With thruput of up to 366 lines
per minute, it's one| of the fastest small
business printers anywhere.

inexpensive, Cbn"pared to other printers,
IMPI's suggested retail price of $1245 for
ithe PrintMate '50 is unbeatable. And It|
offers more features at this low pnce‘
too.

No matter which small business system
you use, PrintMate is the ideal compan-
ion. You might say it’s ingenious. You
couyld say it's innovative. But after ex-
periencing the 136-column PrintMate
150, you'll probably say, “It's
wonderful'” And you’ll say it for years to
Qome.i

To learn more about MPI's line of
Am’eri:can—made PrintMates, contact your
local microcomputer dealer or return the
coupon below. Or call 1801)‘263-3081.

Micro Peripherals, Inc,

Circle 264 on Inquiry card.

0 Please send literature on MPI's
' PrintMates.
' 0O Call me regarding a dealership.
| Name
Company
Maltiing address
| City, state, zip
Area code, phone no.
Return to: Micro Peripherals, Inc,
4426 South Century Dr.
Sait Lake City, UT 84107
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FER ALLOWS YOU
TO PRINT AND PROCESS
SIMULTANEOUSLY.

. You just dump your printing data
directly to Microbuffer, whoosh!,
and continue processing.

Microbuffer accepts data as
fast as your computer can send
it It first stores the data in its

i

~ Microbuffers are available in

Centronics-compatible parallel
, serial versions.

handshaking

software hand

rates up to 19,200. ‘inter-
faces are compatible with Epson
commands including Graftrax-80
and Graftrax-80+. Both are user-
expandable to 32K.

ALL OTHER COMPUTER/PRINTER
COMBINATIONS are served by the
in-line, stand-alone Microbuffers.
(Pictured here, twice actual size.)
Both serial and parallel ver- '

sions are expandable up to 256K.

~ MICROBUFFER FROM
PRACTICAL PERIPHERALS.

When you think of how much
time Microbuffer will save,
can you afford to not have one?

PRACTICAL PERIPHERALS, INC.™
31245 LA BAYA DRIVE
WESTLAKE VILLAGE, CA 91362
(213) 991-8200

Circie 307 on inquiry card.

L 'Vegas Convenw@mEenter
eqga QA f
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On the Way to a Standard

I was very pleased to see and read
Thomas Kurtz's “On the Way to Standard
BASIC” (June 1982 BYTE, page 182).
Many BASIC users are not even aware of
the current standard for BASIC, much
less the proposed standard. 1 found it
especially interesting to read about the
thinking behind some of standard’s
features.

1 hope BYTE will serve as an open
forum on the proposed standard during its
ratification period, and I hope this period
is fairly short because this sound proposal
will benefit all BASIC users. Still, I would
like to see several parts of the standard
changed or improved.

I think that, for the beginning program-
mer, one of the nicest features of most
BASICs is that BASIC is an interactive in-
terpreter as well as a good interactive
language. By an interactive language I
mean one in which it is easy to program a
dialogue between a program and a user at
a terminal. An interactive interpreter is
one that interacts with the programmer
while he is writing and debugging his pro-
gram. With an interactive BASIC inter-
preter a programmer can insert a STOP
statement anywhere in his program; ex-
amine and change variables; list, edit,
delete, or add statement lines; and then
resume execution anywhere in the pro-
gram with the CONTINUE or RUN line
number command.

Let’s look at a sample program that
¢onforms to the proposed standard to see
how the standard precludes an interactive
interpreter.

10 REM SAMPLE PROGRAM
20 GOTO 40

30 DIM A(25,25)

40 LET A(21,15)=13.5

50 PRINT A(21,15)

60 END

The array will be dimensioned to 25 by
25, even though the logical program flow
does not pass through line 30, because ac-
cording to the standard an array will be
dimensioned in a lower-numbered line
than any line referencing the array. How
does the interpreter know about line 307
The interpreter must do a pre-scan of your
program after you type RUN but before it
actually starts executing your program.
This pre-scan prevents a BASIC inter-

18  October 1982 © BYTE Publications Inc

preter’s being truly interactive. (To com-
ply with this phrase. of the standard and
be interactive, the interpreter will have to
be large or slow or both.) This problem
could be easily fixed by changing the stan-
dard to read that an array will be dimen-
sioned in a lower-numbered line than any
line referencing the array, and the logical
program flow will pass through the line
that dimensions the array.

The TI-99/4 BASIC does a pre-scan,
and I find it inconvenient to debug pro-
grams on the TI after having used a
Microsoft BASIC and one of Data
General's BASICs, which do not use a pre-
scan. The TI-99/4 interpreter does not
allow you to edit a program statement
and then use the CONTINUE command.

It's very important that developers and
users of BASIC interpreters for microcom-
puters and small minicomputers read and
comment on the standard.

Howard G. Drake, Product Specialist
BASIC Languages

Data General Corp.

239 West Main St..

Westboro, MA 01581

The public-comment period is now in
progress for the BASIC standard being
developed by the X3]2 technical commit-
tee of the American National Standards
Institute (ANSI).

Copies of the Draft Standard can be ob-
tained from Dr. Kurtz at Dartmouth Col-
lege, Hanover, NH 03755. Interested
readers may send comments on the Draft
Standard directly to Ronald E. Anderson,
BASIC Standards Liaison, University of
Minnesota, 2122 Riverside Ave., Min-
neapolis, MN 55454. . . R. S. S.

Praise for RSCOBOL

Two letters to the editor appeared in the
July 1982 BYTE (“Turn the Tables,” page
22) commenting on my review “COBOL
for the TRS-80 Models I and III"” (March
1982 BYTE, page 384). Both readers
seemed to feel that I was less than en-
thusiastic about the product, so I would
like to clear the air immediately. As I
stated in the review, I believe that
RSCOBOL is “professionally done and
well suited to the TRS-80.” Mr. Erickson
notes that I failed to mention what he con-
siders the most outstanding quality of the

wwWww americanradiohistorv com

system—the fact that it works as adver-
tised. However, he bases his statement on
the use of Ryan-McFarland COBOL on
CP/M, not the TRS-80 version [ re-
viewed. Although the TRS-80 version is
of very high quality, I found several bugs;
some of these have since been fixed, some
have not.

Mr. Pokorny claims I did a grave in-
justice to RSCOBOL. (He immediately
weakens his argument by making a couple
of needless and groundless ad hominem
remarks.) Almost every feature Mr.
Pokorny mentions in his letter received
significant attention in my review. The
editor’s FIND and CHANGE commands
are completely explained. The compiler’s
output options are thoroughly described.
Mr. Pokorny asks rhetorically, “What are
the true trade-offs to ISAM (indexed-
sequential access method) files?7” A full
discussion appears on pages 408 through
411 of my review. On the topic of pro-
gram segmentation, I stated that
RSCOBOL provides “the most dynamic
memory-management system that I have
seen in any TRS-80 language’ (page 404);
on run-time speed, “my overall impres-
sion- of run-time performance is
favorable” (page 406).

Mr. Pokorny seems particularly upset
with my statement that RSCOBOL's
ISAM file method, although powerful, is
limited by disk space to very small ap-
plications. He uses a TRS-80 Model III; if
his machine is standard, it has double-
density, 40-track drives. The Model I, on
which I reviewed the system, uses single-
density, 35-track drives—less than half
the space of the Model III. “Very small” is
clearly a subjective concept; that is why I
intentionally provided the formula given
by Radio Shack to calculate file size based
on record size, number of keys, etc. Pro-
grammers should be able to determine,
based on the information given in my
review, whether RSCOBOL’s ISAM files
can meet their requirements.

If my review left doubts in anyone’s
mind, let me stress again that RSCOBOL
is a fine product. I wish I could afford a
TRS-80 Model 16 with 512K bytes of
memory and a hard disk to test my suspi-
cions that it is a superior product in that
environment.

Rowland Archer Jr.
Flint Ridge Apartment 59
Hillsborough, NC 27278
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A WY SIRPEORRE With the reputation of the fastest 8 bit microcom-

SRS RE iy puter on any race course, IBC has designed its 16 bit
computer entry for world class compstition. The all new
ENSIGN™ multi-slave processor architecture has
performance that rivals the largest and most expensive
16 bit mini-computers and small 32 bit mainframes at a
fraction of their cost. The ENSIGN supports up to 32 users
using the OASIS-16™ or UNIX™ operating systems. Eight
bit IBC Cadet owners can easily upgrade their system to
an ENSIGN configuration as both systems share a
common cabinet, disk drives

OEM's, system integrators and dealers! Join us in

the winners circle with our high performance equipment el Rowsy, supply, IAC" | Oneix| ALDOY
and the best discount schedule and dealer plan in the industry.  [Microprocessor Type 68000 | 28000 8086
Call or write: Dealers inquiries circle 187. All other inquiries circle 188. [Microprocessor Speed 8MHz 4MHz S5MHz
OUTSIDE THE USA WITHIN THE USA iy i ooy , :
UNiX Operating System (Max Users} 32 8
IBC/ DISTRIBUTION | i eervees TN .
21592 Marilla Street 4485 Harrison Bivd., Suite 301 j8ek (Milll Sec) X =
Chatsworth, CA 91311 Ogden, UTAH 84403 Main Memory (Max) LR T T
(213) 882-9007 TELEX NO. 215349 (801) 621-2294 Disk Storage (Max)* 4,000MB |~ 160MB 80MB
UNIX is a trademark of Bell Laboratories, ONYX is a trademark of ONYX Systems Inc,; OASIS is *Using Standard Supplied Disk Controller
a trademark of Phase One Systems: ALTOS Is a trademark of ALTOS Computer Systems. **2 MB Avalicble Now 8 MB Avallable 4st Quarter 1982

** *Not Supported
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Moral issues:
Everybody’s Business

I was interested and slightly disap-
pointed by Martin ]. Weitzman’s letter
(see the June 1982 BYTE, page 36), which
berated your magazine for publishing a
letter from Steven Pacenka (February
1982 BYTE, page 30) concerning nuclear
issues. Weitzman further suggested that
BYTE should not publish any letters deal-
ing with moral or social issues. I must beg
to differ.

We should remember that while our
common tie is a technical one, we are
nevertheless a subsection of society.
Discussion of the moral and social con-
cerns of our field cannot be left to anyone
else. The computer revolution will most
likely have a profound effect on our soci-
ety. Therefore, because we are the ones
who can most clearly see the future, we
are the ones who must provide leadership
and foresight.

For that reason I support open discus-
sion of how computers affect our world.
We should encourage BYTE and other
computer magazines to become forums
for consideration of these moral and
social issues, and we should each take
time to help make ours a computer-
literate society.

Brett Wuth
Box 971

Pincher Creek, Alberta
TOK 1W0 Canada

More on IBM

I am writing in reply to Louis Kovacs’
letter in the June 1982 BYTE (page 28). |
will not attempt to defend customer
“gouging” by IBM because I believe no
such thing has taken place.

Mr. Kovacs seems to have the miscon-
ception that personal computer manufac-
turers are solely out to do hobbyists a
favor and not to make a reasonable profit.
I am sure that if Mr. Kovacs decided to go
into business he wouldn’t stay there long.

IBM, by all accounts that I have read,
spent many intensive man-years dévelop-
ing the Personal Computer, not to men-
tion the overhead of tooling up for pro-
duction, management costs, labor to build
the machines, and so forth. I can't con-
ceive of anyone expecting a manufacturer
to sell its product at the cost of the com-
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ponents alone. IBM’s reselling of Epson
printers or Tandon drives as part of a
complete package should allow the firm to
recover its overhead plus a profit; other-
wise, why be in business?

If Mr. Kovacs feels that IBM is charging
too much for its product, the best way to
inform IBM is by not purchasing the Per-
sonal Computer. If enough people
boycott the computer, they will probably
force IBM to either drop the price or drop
the product completely. I doubt either of
these will happen, though, because a lot
of paying customers feel that the Personal
Computer is worth the price.

As for employee discounts on the Per-
sonal Computer, of course IBM is not be-
ing “altruistic.” This practice encourages
employees to use the Personal Computer
on their own time to develop new IBM
software in return for royalties. No doubt
hundreds of professionals at IBM will
devote countless hours to this task, hop-
ing to create at least one excellent pro-
gram, and IBM is wise to tap this re-
source.

Finally, it’s unreasonable to expect any
company to service products that users
have modified (e.g., by installing their
own Tandon drives) because the company
cannot know if the modifications were in-
stalled correctly, if the added parts meet
the specifications of the design, and so
forth. Also, while many different drives
have the same interface requirements,
power-supply requirements, and mount-
ing holes and can be substituted safely,
the company does not carry documenta-
tion on the other drives and could not
easily service such modified products.

I believe Mr. Kovacs should reassess his
position; it is unrealistic to think that any
company is in business just for the fun of it.

Raymond A. James
1373 Taft St.
Lemon Grove, CA 92045

I would like to add this letter to the
many you have received concerning IBM's
Personal Computer. I bought a Personal
Computer a few months ago, and while I
have been generally pleased with it, I
think you have neglected to mention some
of its more important weaknesses. I also
think that you haven’t looked very care-
fully into the kind of service-after-the-sale
offered by this rather large and imper-
sonal multinational corporation. (See
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Gregg Williams's “A Closer Look at the
IBM Personal Computer,” January 1982
BYTE, page 36.)

In BYTE's first-ever article on the Per-
sonal Computer (“The IBM Personal
Computer: First Impressions,” October
1981 BYTE, page 26), Phil Lemmons
lavished praise on the IBM design staff for
putting so many interesting graphics
features on one machine. Unfortunately,
many of these features are of little use to
me in serious applications. Instead of
commands that will allow me to set win-
dows, viewports, scaling factors, and
rotation factors and do three-dimensional
graphics, I get simple line-drawing com-
mands, circle generators, a PAINT com-
mand whose usefulness I cannot fathom,
and a graphics definition language that is
also of little use to someone who wants to
make plots and graphs instead of Space
Invaders games.

Microsoft and IBM have been curiously
inconsistent with the way in which they
have modified BASIC to get IBM Personal
Computer BASIC. The PRINT USING
command in this version is less flexible
than the same command in other versions,
such as HP-85 and Tektronix. For exam-
ple, with IBM’s BASIC I cannot conve-
niently imbed spaces within a line, I can-
not define a format once and then use it
again, and it is extremely inconvenient to
print a group of numbers with different
formats on the same line.

Personal Computer BASIC does not
allow multiple-line define function (DEF
FN) statements, nor does it have the abili-
ty to pass arguments to a subroutine
called with GOSUB. This makes writing
even moderately efficient code very dif-
ficult. Try writing a factorial function in
IBM's BASIC; it will make you cry for
North Star’s multiple-line DEF FN syntax.

Another problem with the Personal
Computer graphics is the inability to put
characters at a given x,y coordinate. This
means that when | am drawing a graph |
can’t put axis labels anywhere I choose; 1
am forced to put them in the 25-line by
80-column matrix. Furthermore, there is
no axis-drawing ability in Personal Com-
puter BASIC; this must be done by the
user, which takes considerable machine
and programmer time.

I had hoped that these were weaknesses
that IBM would want to know about and
fix expediently. I conveyed my sugges-
tions directly to IBM and had to wait be-
tween two and five months for answers to
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THE FIRST

AND LAST WORD
IN LETTER-QUALITY
OUTPUT:
SPINWRITER.

There's only one word for a com-
prehensive printing system in the
letter-quality office printer/terminal
market: Spinwriter. NEC's Spinwriter
3500 Series includes ten models—
all of which bring new dimensions
to letter-quality printing.

With each Spinwriter 3500,
you get the benefits of a superiqr,
medium speed 35 CPS print
mechanism plus more.

Ten Totally NEC-built Forms
Handlers. Of all printer companies,
only NEC designs and manufactures
its own comprehensive family of
forms handlers. All of them are user-
changeable, to handle all your forms
quickly and easily. There's a single-
sheet feeder that's user-upgradeable
to add a second bin or envelope
feed. There's also a cut-sheet guide,
a bi-directional tractor, demand
document tractor with tear bar and
copy separator, manual inserter and
bottom feed.

Remarkable Uptime Standards.
Standards which have made the
Spinwriter a legend. A 3,000-hour
MTBF—more than two years be-
tween failures! And no preventive
maintenance or routine lubrication.
Ever. And, with only 3 easy access
major spares, MTTR is reduced to
only 15 minutes!
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Word Processing Assist.

To simplify use, the terminal can
perform WP tasks like automatic
bi-directional printing, automatic
proportional space printing, auto-
justification, line centering, automatic
bold and automatic shadow printing.
In all of Spinwriter's many type styles,
in thimble print elements of up to

128 characters.

Immediate Interfacing With
Your System. Choose from ten
printer or terminal models with
Qume, Diablo, Centronics, IBM PC,
RS-232C interfaces. Spinwriter 3500s
are also functionally compatible with
Spinwriter 7700 and 5500 Series.

The Spinwriter 3500 Series.
Reliable, quiet, compact, flexible,
and easy to use. From NEC. The
first—and last—word for better
letter-quality output.

NEC

NEC Information Systems, Inc.
[T A S i R = e |

| NEC Information Systems, Inc. BE1082
5 Militia Drive, Lexington, MA 02173
[ Have a representative call me.

O Send me more information on the
Spinwriter 3500.

Title e = i'élephone

Company

:

| Address

—— —— —— — — — — — — —

Spinwriter is a rademark of Nippon Electric Co., Ltd

Circle 274 on inquiry card.
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my letters. IBM's responses were noncom-
mittal, general, rehashed from its
manuals, and hence thoroughly useless. It
looks like IBM is going to wait for the
market to decide what will sell and let
someone else write the software.

L. Ravi Narasimhan
1700 Argonne Dr.
Concord, CA 94518

Maintenance Aiternatives

It's about time you informed your
readers of the alternatives to maintenance
and service problems that a personal com-
puter buyer faces (see ‘“Maintenance
Alternatives for Personal Computers” by
Lewis A. Whitaker, June 1982 BYTE, page
452). | own a Radio Shack TRS-80 Model
I and am very disappointed with Radio
Shack's repair service. I was once charged
in excess of $300 for service although the
unit was never fixed. (I have since read
that my problems were caused by bad in-
terface connectors).

Because of these problems, I purchased
a Hewlett-Packard HP-85 computer. Un-
fortunately, one month after the 90-day
warranty expired, the system quit. I sent
the unit to an HP service center, and after
spending another $300 I had my system
back.

I blame the computer dealer for not in-
forming me that a service contract (which
I now have on my system) was available
for $15 per month. I recently purchased a
disk drive, and its service contract costs
$9 per month. (These contracts are for
“bench,” or off-site service.)

The HP service has been excellent, and
after over a year of use I've had no other
problems.

I would advise owners incapable of
repairing their personal computers to buy
some kind of service contract. (I find the
HP service contracts to be more reason-
able than others.)

William R. Spencer Jr.
5421 Grandin Rd. Extension
Salem, VA 24153

P-LISP for the Apple

In the June 1982 BYTE, Jeff Bonar and
Steve Levitan reviewed App-L-ISP from
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Datasoft Inc. (page 220). Our company
also markets a version of LISP for the
Apple II that we feel is far superior to the
Datasoft product.

Our version, P-LISP, not only supports
all the standard LISP functions, but also
includes high-resolution graphics,
floating-point math, random-access files,
support for assembly-language program-
ming with PEEK, POKE, and CALL
statements, and a memory-management
scheme that lets you allocate or protect
any page in memory. You can even use
the extra 16K bytes of memory on a
language card, if you have one. All Apple
DOS functions are supported, as is
ONERR for very powerful error process-
ing capabilities. We also support use of
the TRACE command for functions and
string atoms.

For documentation, instead of supply-
ing Winston and Horn’s LISP book and
then trying to make the software follow
the book, we have available The P-LISP
Tutorial. This book was written for us
specifically to work with P-LISP.

We welcome inquiries from BYTE
readers about our products.

Stewart M. Schiffman, President

Gnosis
4005 Chestnut St.

Philadelphia, PA 19104

Flying ANT

In Richard Campbell’s fine article on air
navigation, “Omni Aviation Navigation
System” (June 1982 BYTE, page 468), he
introduced a program that, utilizing
trigonometric techniques, could simulate
the VOR (very-high-frequency omni-
range) readings of an airplane in flight. He
then observed (in the “Modifications” sec-
tion) that this program would lend itself
well to high-resolution graphics displays
of simulation space, the To/From flag, the
CDI (course deviation indicator), and so
on.

Such a program does indeed exist and
has many additional features. Air Naviga-
tion Trainer (ANT) is available for the
Apple II computer from Space-Time As-
sociates (20-39 Country Club Dr., Man-
chester, NH 03102, (603) 625-1094) for
$40. ANT is a real-time simulation involv-
ing a world of six VORs, two NDBs (non-
directional beacons), and other land-
marks. In this program you must actually
navigate by making heading, airspeed,
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and OBS changes, adjusting for the effects
of the wind (selectable), viewing the
ground track (selectable and scale-
adjustable), etc. All maps and cockpit in-
strumentation are in graphics. Sound ef-
fects, including Morse station IDs, add to
the realism. Four different simulations and
a VOR demonstration for beginners are
included.

Ken Winograd

Space-Time Associates
20-39 Country Club Dr.
Manchester, NH 03102
(603) 625-1094

Double Density
for the Osborne 1

As a long-time user of the Osborne 1, |
was greatly interested by Mark Dahmke’s
well-written analysis of this superior com-
puter (“The Osborne 1,” June 1982 BYTE,
page 348). Permit me, however, to make a
few remarks and additions to his findings.

First, the command FMT is now FOR-
MAT with the new ROM.

Second, concerning the numeric key-
pad (and the numeral keys on the regular
keyboard), you neednt choose either
numerals or preprogrammed functions.
Without the control key the numerals
work as usual; with the control key the
alternate function is used.

In answer to the justified complaint that
the disks hold only 92K bytes of data (for-
matted), help is on the way. The double-
density option mentioned in the article
has been announced and should be avail-
able by the time this letter is published.
According to Adam Osborne, who wrote
me two weeks ago, both single- and
double-density options will be supported
by the installed hardware and the accom-
panying software.

Again, thank you for a lucid review of a
great machine.

Felix Schnur
18 Murray Hill Rd.
Scarsdale, NY 10583

The double-density option for the
Osborne 1 has been delayed due to design
problems related to the data-separator
chip being used. Osborne designers have
gone back to the drawing board and now
expect the option to become available this
fall. . . M. H.

Circle 401 on inquiry card. eemp
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Verbatim Datalife™ flexible
disks now come in a bold,
new storage box. But more
important, they now come to

you with a five year warranty.

We can give you a war-
ranty this long because we're
confident the way we make
Datalife disks will make
them perform better, last
even longer.

All ozour Datalife disks
feature seven data-shielding
advances for greater disk
durability, longer data life.
To protect your data from
head-to-disk abrasion. To
shield your data against loss
due to environmental condi-
tions. To insure a longer
lifetime of trouble-free data

recording, storage and
retrieval.

Every Datalife disk is
extensively tested under the
most extreme conditions.
Critically-certified to be 100%
error-free. Assuring you an
added margin of perfor-
mance, no matter what the
operating conditions.

And we back it up with
a five year warranty. Five
times longer than the in-
dustry standard. Because
Verbatim is the standard
of excellence.

For flexible disks you
can dei)end on-a lot longer

call (800) 538-1793.
In California, or outside
the U.S. call (408) 7377771

collect for the name of your
Verbatim dealer.

If you want longer data
life, keep all your data on
Verbatim Datalife. Our name
is the promise. Our warranty
is the prootl.

Datalife
Patalife

OMnicsks

Verbatim.

Here's the mostexciting part of

Verbatim's new packaging.

1. 1982 Vertaum Corp. (nalife sa trademark of Vertanm Corp
*See Verbatim's warranty policy or details
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When you say your

disk drive has more juice
than Apple’s, be prepared
to cut one open.

The problem with Apple’s disk drive
stems from the core.

There are a lot of good reasons why
dealers all over America aren't recommend-
ing Apple’s disk drive. And one of the main
reasons is Rana Systems’ new Elite Series
of Apple Il compatible disk drives.

It's easy to see why Apple’has been
having some major slipped disk problems.
Just look at their antiquated head positioner.

Apple Is a registered trademark of Apple Computer Inc.
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It's plastic. Just like a toy. That's why it can
take multiple passes to get the information
needed. And why the
information on your disk
can appear obscured and
unreadable. If Apple’s
positioner doesn't accu-
rately center the head
over your data tracks, it's
no bargain at any price.

Apple's primitive plastic positioner
A workable, but sloppy, way to cap-
ture data
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Rana knows the head positioner is the
heart of the machine, so we didn't cut any
corners. To most accu-
rately place the head
over the data area we
use finely machined
lead screws and metal
band positioners. They
provide you with the
fastest and clearest
data recognition on
the market. With three
to four times faster
access, track to track. With far greater pre-
cision than Apple’s, to give you virtually
100% data integrity.

Rana’s state of the art technology tead
screw and metal band positioners give
vastly improved speed and accuracy.

More juice on Apple’s inferiority.

There’s another big problem Apple has
chosen to ignore. The irritating scratching
noise that occurs when it is searching for
information. Rana, on the other hand, has
built the Elite Series to be virtually noiseless.

And more importantly, Rana has an
advanced write protect feature which
makes it impossible to lose your information.
A simple touch on the front panel’s mem-
brane switch gives you failsafe control.
Apple of course only has a notch or tab,
which gives you only minimal protection.

With the superior Elite controller card,
you can control up to four floppy disks using
only one slot. With Apple’s you can only use
two. Of course, you can still plug into
Apple’s controller card, but down the line
you'll want to switch to Rana’'s and save
yourself a slot.

Elite also gives you more
byte per buck.

Even our most economical model, the
Elite One, gives you 14% more storage than
Apple’'s. 163K versus Apple’'s 143K. With
our Elite Two offering 326K and our top-of-
the-line Elite Three offering a 356% storage
increase at 652K. That's aimost comparable
to hard disk performance, all because of
our high density single and double sided
disks and heads.

Circle 332 on inquiry card.

Elite Three 652K+356%

— Elite Two 326K+128%

Elite One 163K+14%
~— Disk I 143K

And the cost? Just look at the chart.
272 Bytes per dollar for Apple, versus
between 363 to 767 Bytes per dollar for
ours. They're not even close.

e e st

The real beauty of it isn’t
the beauty of it.

There is no comparison to the lean,
clean design of the Elite Series to Apple’s
5 year old model (which by the way has
never been updated). It's our superior
technology, operating economy, increased
storage and faster step that makes us the
best performing and hottest selling disk
drive in America.

So give us a call or write for more infor-
mation. It doesn't take a lot of courage to cut
into an Apple when you outshine them as
brilliantly as we do.

RanaSystems

20620 South Leapwood Avenue, Carson, CA 90746  213-538-2353. For dealer information call
toll free: 1-800-421-2207. In Caftfornia only call: 1-800-262-1221. Source Number: TCT-654

Available at ail participating Computeriand stores and other fine computer deaiers.
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' What if you feel like
the suspect inevery
error code mystery?

o

Call SYNCOM. We've got a
friendly way of solving"things.

trouble-shooting

staff as part of their

service.

we’ll talk you through

step-by-step and help
pinpoint what the
problem is.

But, for the times
when you'd prefer
to get quietly to the
bottom of the matter your-

self, why not jot these numbers
in the margin of the Error Codes
page of your operator’s manual.

800-843-9862; 605-996-8200

Your Syncom distributors or local Or write: Syncom, Box 130
dealers are already using our Mitchell, SD 57301

SYNCOM

Manufacturer of a full line of flexible media
Circle 377 on inquiry card.

We figure you don’t need -
any more stress. You've got £l'

enough just getting your
word or data processing
work done. L

So, whenever a floppy o
diskette — anybody's floppy
diskette — fails to initialize
or read/write properly, call
Syncom.

Talk with a person who will help
you analyze the problem. Environ-
ment. Equipment. Handling. Or the
diskette itself.

A Divion of schwan's Seles Enterprivet inc
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Letters——_

Short but Sweet

I have one comment regarding R. S.
Peterson’s letter in the June 1982 BYTE
(“Cruel but Fair,” page 34): typical mili-
tary thinking.

R. D. Peterson
16 Manorshire Dr., Apt. 6
Fairport, NY 14450

It's a Small World,
After All

1 find it disturbing to read, in such a fine
publication as BYTE, -technically in-
competent (if not deliberately misleading)
advertising. [ refer to the advertisement
by Microstuf Inc. on page 121 of the June
1982 BYTE. [ have seen this advertisement
in earlier issues but assumed it would not
appear again.

In the first place, the headline reads
”.001 Second From Wall Street,” and the
first sentence seems to equate that to a
microsecond. If that weren't glaring
enough, the people at Microstuf have also
moved western Kansas to within 186 (or
.1867) miles of New York City, unless
they know of some other Wall Street or
have found a data-transmission medium
faster than light.

Steve Hendrix
Route 8 Box 81E
New Braunfels, TX 78130

BYTE's Bits

IBM to Exchange Easywriters

Current owners of IBM Easywriter 1.0
can exchange that version at authorized
IBM Personal Computer dealers for the
recently introduced Easywriter 1.1. Ac-
cording to IBM, the new version is faster,
easier to use, and features enhanced capa-
bilities such as the ability to store
documents as individual DOS files and to
convert and merge Visicalc print files into
Easywriter documents.

To exchange versions, provide your
dealer with the inside cover page of the
Easywriter 1.0 manual as proof of pur-
chase before December 31, 1982.m
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CompudStar

When we unveiled our CompuStar ™
multi-user terminal system just over a
year ago, we thought we had created the
most powerful, lowest-priced multi-user
computer we would ever manufacture.
We were wrong. Today, we've made
our best even better!

Our newly redesigned CompuStar™
boasts the same performance statistics
that made its predecessor such an over-
night success, plus a host of exciting new
features. CompuStar users now get the
added benefits of dual character set ca-
pability, an expanded library of visual
attributes including reverse video, un-
derlining and below-the-line descenders,
an enhanced disk operating system and
Microsoft BASIC — all at no extra cost!
And single-user systems now start at as
hittle as $2995.

There are four types of CompuStar™
workstations (called Video Processing
Units or VPU’s) that can be connected
into a variety of central disk systems
with 10 to 96 megabytes of multi-user
storage.

tMicrosoft is 4 trademark of Microsoft Corporation.

The Best Made Better

Up to 255 VPU’s can be tied together
to form a massive multi-user network.
Or, you can start with only a single VPU
and easily expand your system as your
processing needs become more sophis-
ticated. But whether you start with one
or one-hundred VPU’s, you'll probably
never outgrow your CompuStar. Un-
like other systems, you configure the
CompuStar the way you want
it . . . connecting any combination of
VPU’s in a “daisy chain” fashion into the
central disk system. And since each
VPU has its own twin Z80 processors,
its own CP/M* operating system and a
full 64K of internal memory, (not to
mention disk capacities of up to 1%z
million bytes), overall system response
time remains unbelievably fast! And that’s
a claim most of the other multi-user
vendors just can’t make.

Inside our new CompuStar you'll find
a level of design. sophistication that’s
destined to establish a new standard
for the industry. A series of easy-to-
service modular components has- been

*Regstered trademark of Digital Research.
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engineered to yield the most impressive
reliability figures we’ve ever seen. But
CompuStar users are not only thrilled
with our system'’s performance (and the
miserly few dollars they spent to get it),
they also have the peace of mind of
knowing that Intertec’s comprehensive
customer protection and field service
programs will insure their total after-the-
sale satisfaction.

For more information on what just
may be the last multi-user microcompu-
ter you'll ever ( have to) buy, ask
your dealer today about our all new
CompuStar™ system. Or, contact us at
the number and address below. We’'ll
gladly explain how we’ve made our
best . . . even better!

INTERTEC
DAIA
= C%s

2300 Broad River Rd. Columbia, SC 29210
(803) 798-9100 TWX: 810-666-2115

Circle 203 on inquiry card.
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Beyond the Peaks of Visicalc

Desktop Plan II, Microfinesse, and Plan80 let
financial planners handle large and complex models.

Planning, particularly financial
planning, has always been associated
with some level of mystique. In an-
cient times, planners studied the
stars, consulted with oracles, or ex-
amined the entrails of animals. Even
today, our modern statistical tech-
niques are considered by some to be
as mystical as the reading of tea
leaves. But mystical or not, the goal
of financial planning has always been

About the Author

Jack Bishop is a strategic planner and
economist who has degrees in both chemical
engineering (BS) and business (PhD). His first
association with computers dates back to the
days of vacuum tubes (IBM 709).

Visicalc is a trademark of Visicorp.

Editor’s note: Until very recently, Microfinesse
was distributed by Osbome/McGraw-Hill of
Berkeley, California, and it was there that all of
the author’s dealings took place. At press time,
the developers of the software, P-E Consulting
Group of Egham, England, were handling the
distribution, but they are actively seeking
another firm to take over distribution in the
us. .. .RM.

\

Jack Bishop
916 Maple Ave.
Evanston, IL 60202

the same: to manage available
resources in the most profitable way.
The goal of the three software
packages reviewed here is to do just
that.

One of the main advantages of
financial planning is that it provides a
rationale for making financial deci-
sions. Long-range plans can be used
to evaluate such issues as the merits
of borrowing how much, when, and
at what terms. Effective planning also
lets a manager anticipate cash needs
in time to avoid the expense of last-
minute borrowing.

These three software packages are
intended to help us reduce financial
and other types of plans to numbers.
The claims for the packages include
budgeting, planning, control,
finance, and cash management. The
marketers also suggest that their soft-
ware can analyze sales, capital, infla-
tion, interest rates, real estate, pro-
ductivity, cost and wvariance,
research-and-development projects,
and so on. '

That's quite a list, but all three
packages achieve the goal of pro-

WWwW americanradiohistorv com

viding powerful yet simple financial
modeling tools for a modest cost.
With a fair degree of training and ex-
perience in the accounting field, you
will find any of these packages a cost-
effective tool. For those without such
training, I hope this article may pro-
vide a bit of background.

Financial Modeling

Long-range planning, often called a
“modeling exercise,” can extend
beyond mere numbers to mirror the
organization of a business. Variables
such as labor, material, and capital
requirements can be charted by day,
week, month, or year. Such a model
ties concepts together and suggests
relationships between people, pro-
ducts, and money.

It is important to realize that,
without an understanding of the
“real” world, the best model is
useless. Hence the key to constructing
workable models is a strong sense of
how the world works and what is im-
portant. With these factors in mind,
the software can help you develop
financial insight.

October 1962 © BYTE Publications Inc 29


www.americanradiohistory.com

At a Glance

Name
Desktop Plan It

Type
Financial Planning-Plus

Manufacturer

Visicorp {Personal Software)
2895 Zanker Rd.

San Jose, CA 95134

{408) 946-9000

Language
BASIC

Price

$250
1 system disk
1 backup disk

Documentation
199-page manual

Equipment required
Appie Il or Il Plus

32K bytes (or more)

1 disk (or more)
Printer recommended

Audience

Financial professionals

Independent business professionals with
MBA or equivalent

Name
Microfinesse

Type
Financial Planning-Plus

Manufacturer

P-E Consulting Group Ltd.

Park House

Egham, Surrey

England TW20 OHW

{formerly distributed by Osborne/McGraw-
Hill) ’

Language
Pascal

Price
$495
4 system disks
Software protection chip

Documentation
139-page manual

Equipment required
Apple Il Plus

48K bytes (or more)

2 disks {or more)
80-132 column printer
Pascal language system

Audience
Financial professionals
Independent business professionals with

MBA or equivalent

Name
Plan80

Type
Financial Planning-Plus

Manufacturer

Business Planning Systems Inc.
Two North State St.

Dover, DE 19901

{302) 674-5500

Language
cPIM

Price
$295
1 system disk

Documentation
139-page manual

Equipment required
Apple and standard CP/M system
56K bytes {or more)
2 disks {or more)
Editor to create and modify text files
Terminal with:

cursor addressing

clear screen

Audience

Financial professionals

Independent business professionals with
MBA or equivaient

The Limits of Visicalc

Visicalc was the pioneer of finan-
cial planning programs for
microcomputers, and my first love.
Its greatest strength is its extreme flex-
ibility. With it I can quickly lay out
the basic structure of a model (the
number of years, the main elements
of income and expense, and so on).
But the development of a model is a
“cut and paste” process; it is never
right the first time. Lines have to be
changed. And lines have to be added.

As time went on and I added more
line items, more years, more
businesses, and so on, this “more is
better” syndrome led me out of
memory so many times that I decided
to look for additional software. I
needed something that would handle
more information but provide the
flexibility and ease of use Visicalc
gave me. This review is the story of
that search.
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Getting Started

Desktop Plan II, from the wonder-
ful folks who brought us Visicalc, is
the simplest package to use. And it
even lets you transfer Visicalc files to
the format required for Desktop Plan
II. But the documentation in the
package I bought left something to be
desired: after I read page 4 in section
1, I expected to find page 5; instead, I
found page 5 of the table of contents.
I still wonder if I missed something
important. Such mistakes are usually
the exception, but even minor exclu-
sions can throw you off.

In addition, a few helpful features
were missing. Color highlights in the
manual would let some of us flip
through quickly and others savor
each word. Tabs for' each section
would be helpful in each of these
packages. A pocket card summariz-
ing the key points on the operation of
the system would also be a welcome
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addition. I use many computer
systems and languages, each with its
own syntax and mechanisms, and
such pocket cards are invaluable
references,

On a positive note, [ appreciate the
heavy paper stock of the Desktop
Plan II manual. Manuals tend to
receive quite a bit of abuse. Desktop
Plan II sets a decent standard for
others in its use of heavy paper.

Developing a model on Desktop
Plan Il is fairly simple. As with any
system, modeling begins by writing
out the line items on a sheet of paper
(sales, cost of goods, and so on). The
next step is defining the mathematical
relationships between line items. This
can be as simple as “gross margin
equals sales minus cost of goods
sold.” Having written the model
down (after 15 years of developing
models of one sort or another, I con-
fess to doing much of this in my
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head), I simply type the data into the
machine. With Desktop Plan II, the
data entry moves easily, followed by
calculation rules selected from the
menu or programmed in BASIC on
the side. (More about these calcula-
tion rules later.)

As far as time is concerned, with
Visicalc I could develop a simple in-
come statement and balance sheet,
with some ratios, in a couple of
hours. That includes some simple
projections for the future values and
some time for “prettying up” the
reports, but no forecasting routines.
The same sort of model took a little
longer with Desktop Plan II, but no
longer than half a day. Although it
gave me some extra power and 1
saved the time I usually spend clean-
ing up the Visicalc reports, the added
structure of Desktop Plan Il involved
a little more time.

Plan80 doesn’t really start the same
way. Copying the single disk is sim-
ple, and running through the routines
to customize the system to my
Anadex CM13L was reasonably
straightforward, even though this ter-
minal was not among those listed in
the manual. Forty-five minutes later,
after only a few problems, I was able
to boot the copy disk, type “Plan80,”
and enter the name of one of the
seven examples. Working through the
examples on the Plan80 disk is
painless, but watch out for a long;,
slow-breaking pitch on page C-7 of
the manual:

To create a new Plan80 applica-
tion you use a program, called
an editor. . . . If you have a
favorite program for composing
letters and reports, then use it to
create text files containing
Plan80 statements.

Sounds great, but moving back and
forth between my editor and the
Plan80 code wears my patience thin
very quickly. And if you don’t have a
favorite editor, or any editor, you're
in trouble.

Unlike the Desktop Plan Il manual,
Plan80’s 8v2 by 11 format is difficult
to balance on your lap along with the
data, notes of the model structure,
and whatever. And while the manual

Desktop
Periods Plan I
10 270
18 140
20 N.A.
30 N.A.

problems. Note: N.A.= not available.

Maximum Number of Lines

Table 1: A summary of maximum model sizes (lines) versus the number of periods
(columns). Plan80 and Microfinesse offer an advantage in that you can run larger

Micro-

Plan80 fipesse
304 250
200 250
183 250
130 166

for Desktdp Plan II includes pictures
of the screen, Plan80’s instructions
are vague because the authors don't
know what editor I am using. The
first time I could really see Plan80
itself was when I ran the program
after 1 set up the model using the
prescribed structure and conventions.
I read the first 60 pages of the manual
without really tumbling onto this
fact.

My two-hour Visicalc model and
four-hour Desktop Plan II model
took more than eight hours with
Plan80. I gained some more power
along the way but sacrificed some
ease; | was still left with a report that
had formatting problems.

Microfinesse—with four disks to
copy and Pascal routines to patch in-
to the copies, not to mention the
“software protection chip” to replace
my game paddles in the paddle
port—intimidated me at first. Finally,
I was able to figure out which disks
should be inserted into which drives,
and when. But the manual could be
more explicit. Again, the rows and
columns are the first things to set up,
but they are very hard to change.
After having to rewrite a model from
scratch, you'll be sure to plan the next
one very carefully. The manual pro-
vides a convenient overview of the
process, but the instructions on the
screen don’t quite seem to match the
manual. A rewrite of the manual with
screen displays (a la Destop Plan II)
and walk-through answers would be
a vast improvement. So would distin-
guishing a “one” from an “el.”

Microfinesse, the most powerful of
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the three packages, can be a bit over-
whelming at the start. The first model
I did took all day, and that’s just an
estimate.

Model Size Limits

One of the major advantages these
packages have over Visicalc is their
ability to handle fairly large and com-
plex models. Early Visicalc models
had about 150 rows and 20 columns
(for months, quarters, or years), but
for many applications that was not
enough. An industrial or retail plan
for a given period of time in the
future should also include an equal
number of months or years of his-
tory. This means that you would need
30 to 50 columns for a monthly plan
and 15 to 30 columns for an annual
plan. With fewer than about 20 col-
umns, you must force the analysis to
fit the model, an undesirable state of
affairs. By this standard, both Plan80
and Microfinesse improve on
Desktop Plan II (see table 1). Not that
Desktop Plan II won't work well for
most models, especially those that re-
quire fewer data points—it will. But
take the number of columns into ac-
count before buying.

Another drawback to Desktop
Plan II is its inflexibility in terms of
size. A key phrase in the Desktop
Plan II manual explains:

The entries defining the size of
the model cannot be changed
for this model any time after the
“Y" response.

This means you should spend some
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Desktop Plan !l  Plan80. Microfinesse

Define rows and Insert titles of Insert titles of
columns rows and columns rows and columns

Enter values Enter values Enter values

Choose calcula- Define calculation Define calculation
tion rules rules rules and structure

Choose items for
report

Table 2: The basic structure of the modeling packages. The different structures of
each package don’t seem to offer any clear advantages.

GOV'T Wi
| INST ACTSz28
CONSUMER 21

PROJ. CASHFLOW 1883

1201
S0!.
601.
30
o
30 3 &
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Photo 1: Microfinesse’s graphics options include pie charts and bar charts.
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time carefully planning the model
before you start to lay it out, or face
the risk of having to go back and redo
everything. All packages require
some commitment to size at the start,
but Plan80 offers the greatest degree
of flexibility of the three. Desktop
Plan II's size constraint and inflex-
ibility make it the miost limited in this
regard.

Structure

The structure of a program largely
determines its capabilities and flex-
ibility. A program that creates a
separate file of calculated values or
reports, for example, is easier to leave
to someone else for printing or fur-
ther analysis.

Microfinesse is designed to accom-
modate as many as 15 different
reports. The other two packages let
you format reports after developing
the model, and of these Desktop Plan
II offers the simplest but least power-
ful report structure. The report struc-
ture provided by Microfinesse is its
most powerful selling feature.

All three programs provide a
separate model-definition structure,
which is an easy form to use. Desktop
Plan II walks you through the con-
struction of the model, one step (row
or column) at a time, not necessarily
in sequential order. Plan80 and
Microfinesse ask you to develop
calculation rules but do provide
powerful functions for quick and ac-
curate model development (more
about these later). Microfinesse,
however, seems to have manufactur-
ing problems, bad luck, or both,
because the model development op-
tion on my copy had unexplained er-
ror codes.

While some structural differences
in the programs exist (see table 2), no
one method is clearly superior to the
others. For my purposes, | prefer to
put in the data that is readily
available, develop some rules (rela-
tionships), test them out, get some
more data, and so on. None of these
packages is as suited to that kind of
eclectic development as Visicalc.
However, Microfinesse, which sets
up a names structure right away, lets
me work with abbreviations, a
helpful addition. And Plan80 offers
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the option of names or row numbers,
a handier method in practice than
you'd think.

Making Changes

Somewhere, other than in text-
books, is a model that is actually built
right the first time and does not re-
quire changing. Until I find it, I look
for software that lets me learn and
expand so that I can improve my
models and then contract, simplify,
and improve them even more. Only
one package of the three, Plan80,
seems to address this need directly.

Microfinesse lets you make changes
by saving single rows—a
nuisance—but you can save the rows
of a small model, grouping them into
a larger structure to develop a new,
improved version later. That’s a lot of
trouble, and I have a feeling that re-
entering the data would be easier.

Desktop Plan II suggests that I
leave blank lines for subsequent
changes. This point is well taken and
would be enhanced if the program let
me renumber lines and move blocks
of code around in the structure of the
model.

Plan80 models, built by your own
editor outside of Plan80, have a great
deal of flexibility. Why the marketers
haven’t pushed this is beyond me.
The ability to move the whole struc-
ture of the model around is probably
Plan80’s best feature.

Graphics

As a fan of the ability of graphics
to present the results of modeling, 1
looked forward to the graphics all
three packages promised. I expected
to be able to do the following:

eselect line, bar, scatter, or pie charts
e mix line and bar charts

o set the scale for both horizontal and
vertical axes

®set titles anywhere on the page

e select up to five curves per graph
eplot changes in earnings versus
changes in sales or assets—a marginal
income analysis

Alas and alack, three promises, one
delivery—and even that is not with-
out severe limitations.

The first Microfinesse graphics disk
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Photo 2: An example of Desktop Plan Il graphics.

I received had a bad sector, so I had
to wait for a replacement. Fortunate-
ly, it was worth the wait. The litera-
ture promised line or bar charts, pie
charts, and a color slide show.
Microfinesse’s performance proved to
be spectacular (see photo 1). Its op-
tions include title slides, choice of col-
ors, and center- or left-margin posi-
tioning. In addition, the user controls
the order in which the slides are
presented (in forward or reverse
order). The user sets the timing. All
of these features are built into
Microfinesse. Still, the x axis is
limited to 24 values, too few for
many of my needs, but possibly plen-
ty for yours. Of course, being limited
to one line on a chart at a time
precludes many analyses and much
power. But keyboard entry of graphic
data provides such additional cap-
abilities as adding an economic con-
text to a sales projection.

Desktop Plan II offers the second-
best graphics of the three (see photo
2). I can get line or bar charts but not
the mixture of the two that I find very
useful. I can also save the picture to
print with my Epson later—a vast im-
provement over a pile of computer
pages (you can print the graph direct-
ly if you have a Silentype). A feature
that would let the user set an initial
configuration to print with his par-
ticular equipment would be a wel-
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come addition. Autoscaling the axes
is a real nuisance, and I hope that
subsequent versions remove this
restriction. My attempt to plot small
values messed up the screen and hung
up the system.

Plan80’s graphics capabilities leave
a lot to be desired (see photo 3). The
scaling on the x. (horizontal) and y
(vertical) axes is crude and only
nominally under my control. I found
the commands difficult to use because
the options are paged “underneath”
the class of the option (the type of
graph—bar, two bars, scatter,
cumulative—is visible for only an ins-
tant and then disappears behind the
word “TYPE” again). The simplistic
structure of the graph renders it
useless to me. However, highlighting
the data points on the screen is a nice
touch. The literature asserts that the
ability to get a hard copy of the graph
is in the works, and such a feature
would be welcome—if I thought the
basic graphics routines were worth
printing. The graphics routines need
improvement; revamped parameter
handling and more observations and
curves would make the package
useful. If I were the author of these
routines, I'd scrap them.

While the graphics capabilities of
the Microfinesse package approached
my expectations, the others were a
source of great disappointment to me.
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Photo 3: An example of Plan80 graphics.

Certainly microcomputers have
greater graphics potential than these
packages indicate.

Built-in Functions

The functions that are built into the
software enable someone who doesn’t
know what a net present value is, for
example, to calculate one to more
decimal places than common sense
dictates. I have mixed emotions about
features such as this. If I don’t under-
stand the power (and assumptions) of
a function, I hope that I have the
good sense to read about the assump-
tions and limitations associated with
it. It'’s always a good idea to avoid us-
ing tools you don’t understand.

Desktop Plan II, to my mind, has
the most limited and inconvenient
functions of the three packages (table
3), but its authors do let you write a
number of custom rules. It didn’t take
me long to discover that the custom-
rule feature was by far the best for
most of my models, while I ignored
most of the built-in rules. The stan-
dard row-and-column manipulations
seemed very clumsy to use.

The data-generation functions
Desktop Plan Il provides for forecast-
ing are adequate for simple purposes,
but not very powerful. Plan80 and
Microfinesse solve the problem by
making the user write the whole
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model off-line, but. provide a
number of special functions keyed to
financial modeling.

The depreciation options, most ful-
ly laid out in Plan80 and more
modestly in Microfinesse, are a
worthwhile addition. I am, however,
disappointed not to find routines for
funding debt or to enable a multi-
variate regression analysis of
historical data for use in establishing
a basis for the projection of the future
of an ongoing business.

Because all three packages tout
their ability to deal with monthly and
quarterly data, I expected to see some
statistical routines for dealing with
such data. No such luck. Moving
averages, more advanced seasonal
adjustment, exponential smoothing,
and so on are possible but may be dif-
ficult for the authors to include. The
absence of such routines is a real loss.
I wasn't really surprised to find
multivariate regression routines miss-
ing, but I do believe statistical
routines have a place in any modeling
package.

The ability to move smoothly from
historical data through data genera-
tion is somewhat cumbersome in all
three packages. Examples that com-
bine historical and projected sections,
such as those that show calculated
historical growth rates and sales pro-
jections derived from assumed

growth rates, would display a better
understanding of the user’s needs
The presentation of an example along
these lines might result in the
development of more powerful
second-generation offerings.

The allocation rules Microfinesse
provides are more powerful than they
seem and offer the potential to take a
top-down approach, allocating the
shortfall in a profit plan to individual
products and salespeople, for in-
stance. Wow!

In general, however, a model’s
basic structure is the simplest part;
count on doing that yourself. The
functions provided by Plan80 and
Microfinesse will help you around a
few of the curves, but you must do
anything fancy off-line, with the
results plugged back into these struc-
tures..

Examples and Reports

Examples of how a software
package works let us see the cap-
abilities of the program and learn
some tricks as well. These examples
are particularly helpful because they
may give us insight into the structure
of @ model that the authors intended
and for which they developed their
programs. A sample of each of the
reports hints at the reporting flexibili-
ty more than any “tricks” the authors
might share with us.

Sophisticated reports are distin-
guished by a number of little touches,
including centered titles and
headings, footnotes, the time and
date stamped on each page, good
pagination, true-column underlines
(rather than a bunch of dashes that
use up a line), commas to indicate
thousands, a leading "“$” at the head
of a column, and a variety of ways to
express “zero” (0, blank, — ) and
negatives (—, brackets ) and so on. In
the modeling business, two features
are absolutely required: the stamp. of
the date and time on each page, and
the ability to dump the equations
(similarly date- and time-stamped)
easily. Modeling involves many dif-
ferent alternatives (“What if . . . "),
and without the time and date
stamped, you might forget which set
of reports came from which set of
assumptions or calculation rules.
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Arithmetic and
trigonometric

~

Depreciation

Time phasing

Investment analysis

Forecast generation

Table 3: A summary of built-in functions.

Desktop Micro-
Plan Il Plan80 finesse
add, sum add, sum add, sum
subtract subtract subtract
multiply multiply multiply
divide divide divide
percent percent percent
maximum
minimum
lookup
absolute absolute absolute
natural and natural and natural and
common logs common logs common logs
exponential exponential exponential
sin, cos, sin, cos, sin, cos,
tan, etc. tan, etc. tan, etc.
square root square root square root
integer integer integer
fraction
straight-line straight-line
decl. balance decl. balance
sum of year's
digits
decl. bal.-
str. line
time shift lag lag
net present net present
value value
IRR IRR
interpolation:
arithmetic
geometric
growth: growth:
simple simple
compound
allocation:
equal
pro-rata

Desktop Plan II provides a single,
but straightforward, example of a
program (listing 1). The reports are
date-stamped but not time-stamped.
The overall look of the report is state-
of-the-art for a mainframe about 10
years ago. The equation list (listing 2)
will take some getting used to. As for
custom rules, you're on your own;
the list gives the calculation rules
only, which I find very cumbersome.

The single example provided with
Microfinesse offers little clue to the
power of the program(s). I could have
used about five more examples show-
ing how to take advantage of the ef-
fort expended in the development of
this product. The quality of the
reports, too, leaves a great deal to be
desired (listing 3). The report is date-
stamped, but the rest of it looks as if
it were designed by engineers for

engineers (as an engineer as well as a
manager, I admit to being oversensi-
tive to the cosmetics of a good preseri-
tation). Looks like scissors and rub-
ber cement are the solution to pagina-
tion. Equation lists are similarly
straightforward (listing 4), without
the cosmetic care that went into the
graphics. I hope the authors will con-
sider adding to the reporting section
the little things that can mean so
much to help communicate the results
of the analysis, such as commas to in-
dicate thousands.

Plan80, which offers. seven pro-
gram examples, has moved in this
direction, but the examples are on
one side of a page while the rules are
on the back side (thank goodness for
photocopiers). Plan80 reports are
simple and utilitarian (listing 5). For
equation lists, I am left to the quality
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of the editor I was forced to bring to
the party. Some tricks in putting data
and row headings into the report ob-
viously exist. But several hours with
the manual have yet to reveal some
important ones.

Sensitivity Analyses

After you develop the first few sim-
ple models, you may wonder, “What
will happen to profits (and borrow-
ing) if the sales growth is reduced?”
Or “How much can sales fall and the
business still break even?” The way
you develop the model is one major
key to the ability to do such analyses.
An original model design that in-
cludes many ties between variables
provides this capability. Only Micro-
finesse, however, offers a specific
function to aid in this kind of work. If
you are skilled in modeling, you
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Listing 1: A report produced by Desktop Plan II. The look is reminiscent of that available on mainframes about 10 years ago. The
time stamp (7:41 p.m.) had to be done by hand.

TOPNOTCH MANUFACTURING COMPANY
FINANCIAL PROJECTIONS

FISCAL 19—~
TOPNOTCH JUNE 8 1982 - 7:41PM JAN FEER MAR . APR
ASSUMPT IONS
PRIOR YEARS MONTHLY SALES $=2} 213000 218000 213000 217000
MONTHLY GROWTH RATE (%) (&) - - = =
RETURNS & ALLOWANCES (% SALES) (7) 2.0 = = -
VARIABLE SALES COST (% SALES) (8) 7.0 = = =
MATERIAL COST (% SALES) (9) 47.5 = = =
HOURLY LABOR RATE - (10) 7.25 = = =
NUMBER OF DIRECT LAB. PERSONS (11) 20 = - =
FACTORY BURDEN RATE (%) (12) 30.5 = = o
INCOME .
FORECASTED GROSS SALES (227 213000 =3 - =
RETURNS & ALLOWANCES (23) = o0 = =
NET SALES (26) == 2 = =
COST OF GOODS SOLD
MATERIAL COST (32) : = = = =
LABOR COST (3X) = = = =3
FACTORY OVERHEAD-FIXED (34) 3100 - = -
FACTORY OVERHEAD-VARIABLE 35 = = - =
TOTAL COST OF GOODS SOLD (3 = = C = =
GROSS MARGIN (41) - - =~ =
OPERATING EXPENSES

SELLING (52) 4300 - - -
MARKET ING (S3) 7900 - - -
GENERAL % ADMINISTRATIVE (54) 123500 - = -
ENGINEERING & DEVELOPMENT (S5 8900 - - -
RENT (S56) 3100 - - -
TELEPHONE & UTILITIES (S57) 1700 =3 - -
TOTAL OPERATING EXPENSES (S = - - -

NET PROFIT BEFORE TAXES (65) - <= : -

Listing 2: A Desktop Plan Il equation list.

CALCULATION RULES NAMED BASIC.R

NUMBER DESCRIPTION ROW 1 ROW 2 ROW 3 COL 1 COL 2 COL 3

e e S 14 e St A A 188 i AR SRS S S AR o e A 7o S S s i S P S T PO Tt o S i e imm n s o o s o ot 1 o e e S o o o o o T G o o e o0 D o et o

COMMENT: COGS=GM-SALES
1 10-SUBTRACT A ROW FROM ANOTHER ) 1 4 1 17 0

COMMENT: EBCIT=GM-OP.EXP.
2 10-SUBTRACT A ROW FROM ANOTHER 10 ) 11 1 17 0

COMMENT: COC+CONSOLIDATIONS
3 9-ADD TWO ROWS 14 15 S1 1 17 0
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Listing 3: A report produced by Microfinesse. (Top) A profit and loss statement. (Bottom) Net present value and part of the sensitivi-
ty report. Note that in this part of the report it is difficult to tell which columns the data refer to.

REPORY 2 : PROFIT AND LOSS ACCOUNTS
30.1.1985 SCENARIO A

@R 1 QR 2 G1R 3 QTR 4 1982 QR 1 Q1R 2 QR 3 QTR 4 1983

92 SALES 73641 17156 733N 96635 320802 18174 84343 91980 104588 349085

94 GROSS CONTRIBUTION 20987 30403 28943 37987 126299 . 30730 33165 32244 41088 137224
95 LESS OVERHEADS:-

96D STAFF 9000 9000 9000 9000 35000 9900 9900 9900 9900 39600
970  TRANSPORT 6000 6000 6000 5000 24000 5500 6600 6600 6600 26400
980 OTHER 4300 4300 4300 A300 17200 AT30 AT30 A730 ATI0 18920
99  DEPRECIATION 5750 5606 6041 5890 23287 5743 "M 995 6820 26732
100 -----= - + mmmmemma= meseamee emeeens meeeeies mesmesees mesesmeme ememmee cosoesoe-
101 TOTAL OVERHEADS 25050 24906 25341 25190 100487 26973 28404 28225 28050 111652
102

103 OPERATING INCOME 3937 5497 302 12176 25812 37157 A781 019 13035 25572
104 .

105 INTEREST 3201 2852 3021 306 12179 2681 3608 4593 222 15103
106 -- --

107 PROFIT BEFORE TAX 736 2645 580 %7 13633 1074 1153 (S73)  8B13 10449
108
109
110
1
12
13
14
115 RATIOS

16 ===

117 % CONTRIBUTION/SALES  39.36  39.40  39.45  39.29  39.38  39.31 39,32 39.33 39.28  39.31
118 1 PRE-TAX PROF/SALES  5.35 7.12 A9 1322 7.65 A.81 5.84 90 12,8 6,95
119 % PIPRF/TOTAL ASSETS  1.46 2.07 1.28 142 2.31 1.38 1.44 1.24 3.95 2.00

120 DEBT/EQUITY 0.58 0.52 0.62 0.31 0.56 0.45 0.79 0.75 0.64 0.66
121
122 BREAKEVEN SALES 43638 43207 54240 64116 48817 72235 71761 71406

AT 18.00 DISCOUNT RATE CUMULATIVE PRESENT VALUE OF PROFIT BEFORE TAX
736.34  2977.99 3394.78  9280.80 9835.84 10339.75 10127,39 12894.04

RESULTS OF SENSITIVITY RUNS

20.00 PERCENT CHANGE IN SALES
73640.60 77156.20 73370.55 96435.00 78174.25 84342,50 81980.25 104588.0
RESULTS IN PROFIT BEFORE TAX
736,34 2645.14 580,33 9670.93 1076.10 1152.81  (573.28) 8813.10

October 1962 © BYTE Publications Inc 37
www.americanradiohistorv.com


www.americanradiohistory.com

Listing 4: A Microfinesse equation list: straightforward, but without the cosmetic care
that went into the graphics.

Ckkkxxxxkx START OF MODEL ¥xxikkkxx)
(X -DIGIT LTD.- X)

(¥ THIS MODEL PRODUCES
THE FOLLOWING REPORTS:

—CONTRIBUTION SUMMARIES
-PROFIT AND LOSS ACCOUNTS
—-BALANCE SHEETS

~CASH FLOW STATEMENTS

DIGIT LTD. PRODUCES TWO PRODUCTS,
CALCULATORS AND DIGITAL WATCHES.
THE TIME HORIZON IS TWO YEARS AND
THE PERIODS ARE QUARTERS. x)

PROCEDURE CALCULATES;

BEGIN
WITH FINESSE”~ DO
BEGIN

(x CALCULATERS x)

CSALVAL : =CSALVOL *CUPRICE})
CDCOS8T: =CSALVOL xCUCOST;
CCONT: =CSAL VAL ~-CDCOST;
CCPROPS:s =CCONT/CSALVALX1003

(x DIGITAL WATCHES x)

DSAL VAL s =DSAL VOL xDUPRICE
DDCOST: =DSALVOL xDUCOST ;
DCONT : =DSAL VAL ~-DDCOST ;
DCPROPS: =DCONT /DSAL VAL %1003

(x CONTRIBUTION SUMMARY X)

SALES: =CSALVAL +DSAL VAL ;
DCOSTS: =CDCOST+DDCOST;
CONT: =SALES-DCOSTS;
CPROPS;: =CONT/SALESX* 1003

Desktop Micro-
Plan Il Plan80 finesse
Getting started see . .e
Model size . e seae
Structure . PP cee
Making changes . see seae
Graphics : 0o _ cne
Built-in functions . cee sae
Examples and reports see see .e
Sensitivity Analyses a . e
Consolidation . .o .e
Errors eee san .
*  fair
** good
«** excellent
Table 4: A summary of the relative strengths of the three software packages in terms
of several key characteristics.
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could do such analyses with the other
two packages, but Microfinesse
makes this degree of sophistication a
bit more automated and easy to
use—a valuable plus for even the
most skilled analyst.

Consolidation

The ability to consolidate the
results of a number of small
businesses is one of the main reasons
for using one of these packages. With
this consolidation capability, you are
to a large extent freed of the limita-
tions of handling everything within,
for example, 48K bytes of memory.
You can bring in one business at a
time without overloading the
memory, consolidating as you go.
You can also build models for one
product at a time, consolidating
several to develop the structure of a
product line. At this point you could
add the common costs of the product
line, avoiding the distortions of the
allocation of common costs. Similar-
ly, you can consolidate the product
lines into small businesses, divisions,
and large corporations. A mainframe
can handle this easily, but the
microcomputer is constrained by its
core size and the size of the disk it
uses for storage (fortunately, these
limitations are rapidly vanishing).
Caution: consolidations with each of
these packages can take some time,
substantially more than you may be
used to with a large computer.

Errors

If you make an error in the midst of
model development or execution, the
clarity of the error messages is very
important. Having suffered through
IBM manuals (“probable program-
mer error”) at 2 in the morning, I look
for error sections that are easy to
find, complete, and useful in fixing
the error. I instinctively bristle at
unhelpful error—code lists.

Microfinesse lists three types of er-
rors (including “nondetected,” prob-
ably the worst) and refers me to the
Apple Pascal Language Reference
Manual. May the fleas of a thousand
camels infest those who take that cop-
out. Obviously the authors did it
because going into Pascal language
errors is beyond their concerns in
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Listing 5: Plan&0 reports are simple and utilitarian.

PLANBO EXAMPLE #4

. Reinvestment of. Earnings Model
Opening
Balance 1981 1982 1983 1984 1985
Income Statement
Investment Income <= 270 271 295 353 429
Interest Expense = -81 -81 -90 -107 -129
Admin Expense = -175 —-20 -22 -23 -25
Depreciation = -14 -26 -21 -17 -127
Profit Before Tax - - 144 162 206 263
Taxes = = —43 ~-49 -82 -105
Net Income/Loss - - 104 113 123 158
Balance Sheet - Assets
Cash 1000 104 179 293 353 414
Investments = 900 04 983 1176 1429
Physical Assets = 30 100 100 100 100
Accum Depreciation - -14 -40 -b62 -79 -90
Total Assets 1000 1040 1143 1314 c15%8 1852
- L1 - ¢ nmsmm
1
Balance Sheet - Liabilities
Debt S00 540 542 600 714 857
Equity S00 S00 600 714 837 995
Total Liabilities 1000 1040 1143 1314 1551’ 1852
= ==.ﬁ-= - 3¢ =
Assumptions
New Physical Assets = So SO - = =
Yeild on Investment = 0,300 0.300 0. 300 0.300 Q. 300
Cost for Debt = 0.150 0,150 0.150 0.150 0.150
Tax Bracket #1 - e = = =3 e
Tax Bracket #2 = 9 99 9 9 99
Tax Bracket #3 = 199 199 199 199 199
Tax Rate #1 = 0.200 0. 200 Q. 200 0.200 Q. 200
Tax Rate #2 e 0.300 Q.300 0. 300 0.300 0.300
Tax Rate #3 = Q. 400 Q. 400 0.400 Q.400 0,400

model building. Consequently, you
must be aware that when you run
Microfinesse you have to carry that
extra baggage. And in the case of my
favorite, “System 1/0 Error,” I must
say I no longer care what a “S#0 P#57
1#158" is.

Plan80 has 36 error codes along
with some common-sense advice that
includes instructions on how to read
and react to the error-handling
routines—not bad! i

Desktop Plan II includes a section
on errors, but no index. Errors in the
custom rules (for calculations) refer
you to the Apple manuals, which are
preferable to the old IBM manuals I
use as a standard. This is no big prob-
lem, but be prepared to balance your
worksheets, the program manual,

and the Apple manuals on your lap at
once.

Conclusion

If you don’t have any financial
training, these packages are a waste
of money because they don't provide
you with enough crutches to help. If
you can find a corner computer store
that stocks and can explain these,
you'll be lucky. Generally, you have
to buy this sort of package on faith.

However, if you have a. fair
amount of financial training, you
can’t go far wrong with any of these
packages. For a professional, the
payback on your investment can be
measured in a few weeks based on my
experience. It will take you a day to
build the first model, and in a week or

WwWwWwW . americanradiohistorv.com

so you should be fairly comfortable
with any of the packages. Although
no one package is clearly superior to
the others, each has something for
someone (see table 4). All are cost-
effective tools.

The power of the microcomputer,
with packages such as these, is
challenging those who supply time-
sharing modeling for business use.
But don't' expect such niceties as
leading dollar signs, commas between
the thousands, true underlining, and
so on. Do expect a decent, profes-
sional product, more akin to a Model
A than either a Model T (build-your-
own Visicalc) or a Rolls-Royce (a la
IFPS, SIMPLAN, XSIM, et al.). And
remember: a model is only as good as
the skill of the modeler.®
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arcia’s Circuit Cellar

Build the Microvox
Text-to-Speech Synthesizer

Part 2: Software

Rules for conversion of English plain text to phonemes govern the
~ operation of this SC-01A-based device.

This is the second of two articles on
the design and construction of an ad-
vanced text-to-speech voice syn-
thesizer that can be used as a
peripheral device in most small com-
puter systems. Its features (listed in
table 1) include phoneme-based
speech synthesis, 64 inflection levels,
software handshaking, and the ability
to produce music and sound effects.
In addition, the synthesizer recog-
nizes and echoes the entire printable
ASCII (American Standard Code for
Information Interchange) character

set, plus the control characters
Return, Linefeed, Escape, and
Backspace.

The voice synthesizer is sold under
two trade names: Microvox (from
The Micromint Inc.) and Intex-Talker
(from Intex Micro Systems Corpora-
tion). I'll call it the Microvox in this
article.

Special thanks to Dianna Visek for her work on
the text-to-speech algorithm.
Votrax is a trademark of Federal Screw Works.

Copyright © 1982 by Steven A. Ciarcia.
All rights reserved.

40  October 1962 © BYTE Publications Inc

Steve Ciarcia
POB 582
Glastonbury, CT 06033

The hardware of the Microvox,
described in detail last month and
shown in photo 1, consists of a
general-purpose 6502-based micro-
computer with a voice-synthesizer
output section. This month, I will
concentrate on how text-to-speech
algorithms work in general and on
how the Microvox’s program

operates.
e =S ————————— ———

The Votrax SC-O1A
chip allows the
construction of English
words and phrases

from phonemes.
e e |

Text-to-Speech Conversion
By the end of the first or second
grade, most people have the ability to
convert written text in their native
language into speech. This conver-
sion has three basic steps:
1. the visual recognition of the
characters in the printed text
2. the mental conversion of these
characters into the appropriate

wWWW americanradiohistorv com

commands to the mouth, tongue,
larynx, and lungs

3. movement of the body parts to
make the sounds

We shall now look at how a computer
can simulate the second and third of
these tasks.

The specific commands necessary
to produce synthetic speech vary ac-
cording to which speech synthesizer is
being used. The Votrax SC-01A chip
used in the Microvox is designed to
allow the construction of English
words and phrases from the pho-
nemes (basic speech sounds) of the
English language. (The phonemes
used in the Votrax system are listed in
table 2 on page 42.) Simulation of
step 2 consists of converting a se-
quence of known characters into
commands to voice-synthesis cir-
cuitry, which simulates the vocal
cords and mouth.
~ The basic task of the control pro-
gram in the Microvox is to convert a
string of characters making up an
English-language phrase into the cor-
responding string of phonemes. In ad-
dition, as will be discussed, the com-
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Photo 1: An assembled Microvox speech synthesizer, which can pronounce texts consisting of English words from their representa-
tion as ASCII characters according to fixed pronunciation rules. The Microvox contains a general-purpose 6502-based microcom-
puter programmed to control the Votrax-SC-01A-based speech-synthesis circuitry.

puter should try to produce the ap-

propriate intonation for each
phoneme.
Phrases can be converted to

phonemes in three ways:

1. translating whole words to
phonemes by looking the words up
in a table, with one table entry for
each word

2. breaking words into syntactically
significant groups of letters (called
morphs) and looking up the
phonemes corresponding to each
group of letters

3. applying a set of rules to letter pat-
terns and individual letters in
words

Let’s examine these in order.

Whole-Word Lookup

Possessing the appropriate copy-
right license, you could store a stan-
dard pronouncing dictionary, such as
A Pronouncing Dictionary of Ameri-
can English by Kenyon and Knott
(reference 6), in computer memory.
The input text could then be broken
into its constituent words. After this,

each word could be looked up in the
dictionary and replaced with its cor-
responding pronunciation. This sim-
ple lookup program would contain
no more than 1000 bytes.

There are, however, two disadvan-
tages with this method. First, because
a lot of high-speed, randomly accessi-
ble storage would be needed to store a
sufficiently large vocabulary, search-
ing the list for each word might take
too much run time. Second, whole-
word lookup fails completely when
given a word not in the dictionary; an
unusual word, a newly coined term,
or a proper name could cause failure.
For the next few years. anyway,
whole-word lookup seems unpromis-
ing for most applications.

Morph Analysis and Lookup
Professor Jonathan Allen of the
Massachusetts Institute of Technolo-
gy has developed a pronouncing
system, MITALK-79, that is based
upon analysis of morphs, the letter
representations of constituent parts of
words. In a recent article (see
reference 1), he points out that a dic-
tionary of 8000 morphs is sufficient to

www.americanradiohistorv.com

deal with more than 95 percent of the
words in typical texts. Also, because
new morphs are seldom formed, the
morph dictionary rarely needs up-
dating. In the few cases where the

e

1. Phoneme-based speech synthesis
2. 6502 control microprocessor
3. 64 crystal-controlled inflection
levels
4. 700-character butffer (optionally ex-
pandable to 2.7k characters)
5. 6K-byte plain-text-to-phoneme
algorithm
6. Full ASCH printable-character-set
recognition and echo, plus four
control codes
7. Adjustabie data rates (150 to 9600
bits per second)
8. RS-232C and parallel input inter-
faces
9. Phoneme access modes
10. Serial X-on/X-off software hand-
shaking
11. User-expandable memory
12. 1-watt audio amplifier with volume
control
13. On-board power supply
14. Music and sound effects

Table 1: Major characteristics of the
Microvox text-to-speech synthesizer
(and of its alter ego, the Intex-Talker).
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Hexadecimal Phoneme Duration Example Word
Phoneme Symbol (ms)
Code

00 EH3 59 jacket
o1 EH2 71 enlist
02 EH1 121 heavy
03 PAO 47 no sound
04 DT 47 butter
05 A2 71 make
06 Al 103 pail
07 ZH 90 pleasure
08 AH2 i honest
09 13 55 inhib/t
0A 12 80 inhibit
0B I 121 inhibit
oC M 103 mat
0D N 80 sun
OE B8 71 bag
OF \% 71 van
10 CH 71 chip
1 SH 121 shop
12 Z 71 z00
13 AW1 146 lawful
14 NG 121 thing
15 AH1 146 father
16 001 103 looking
17 00 185 book
18 L 103 land
19 K 80 trick
1A J 47 judge
1B H 71 hello
1C G 71 get
1D F 103 fast
1E D 55 paid
1F S 90 pass
20 A 185 tame
21 AY 65 jade
22 Y1 80 yard
23 UH3 47 mission
24 AH 250 mop
25 P 103 past
26 (0] 185 cold
27 | 185 pin
28 U 185 move
29 Y 103 any
2A T 71 tap
2B R 90 red
2C E 185 meet
2D w 80 win
2E AE 185 dad
2F AE1 103 after
30 AW2 90 salty
31 UH2 71 about
32 UH1 103 uncle
33 UH 185 cup
34 02 80 bold
35 o1 121 aboard
36 V) 59 you
37 U1 90 June
38 THV 80 the
39 TH 71 thin
3A ER 146 bird
38 EH 185 ready
3C E1 121 be
3D AW 250 call
3E PA1 185 no sound
3F STOP 47 no sound

Note: T must precede CH to produce "“CH" sound.
D must precede J to produce *'J"" sound.

Table 2: The 64 Votrax SC-01A phonemes defined for the English language. Most of
these correspond to speech sounds, but two produce silence and one causes speech
synthesis to stop.
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morph approach fails, MITALK-79
uses the letter-to-phoneme approach
described later.

Dr. Allen’s system offers the best-
quality output of any currently avail-
able text-to-speech system. Its pro-
cessing and memory demands, how-
ever, stretch the limits of the present
generation of microcomputers. If you
allow 5 bytes for each morph and 5
bytes for its pronunciation, the
morph dictionary will occupy 80,000
bytes. The algorithm for finding
morphs considers all possible ways in
which each word can be decomposed.
Thus, it requires too much processing
power to achieve real-time perfor-
mance with a typical 8-bit micropro-
cessor. Using a 16-bit computer
would, of course, increase through-
put, but the total cost of the system
would be significantly higher.

Letter-to-Phoneme Rules

Letter-to-phoneme rules are a
necessary supplement to word or
morph lookup because there will in-
evitably be words or morphs not
found in the system's dictionary. By
eliminating or at least greatly reduc-
ing the size of word and morph dic-
tionaries, and relying mainly on
letter-to-phoneme rules, it is possible
to construct a text-to-speech program
that will easily run in real time on an
8-bit microprocessor and will provide
satisfactory performance with 4K to
8K bytes of memory.

Probably the best of the published
rule-based text-to-speech algorithms
is that developed by a team at the
Naval Research Laboratory (referred
to as NRL; see reference 5). The text-
to-speech algorithm embodied in the
software of the Microvox is derived
from the NRL algorithm, which com-
bines word, morph, and letter rules in
a single table of about 400 rules. This
table contains subtables for each let-
ter of the alphabet.

A minimum set of rules for English
text-to-speech conversion is shown in
table 3 on page 48. With these rules, it
should be possible to achieve intelligi-
ble, albeit less than perfect, speech.

Each rule in table 3 supplies a pro-
nunciation for the character string
enclosed in parentheses; each paren-
thetic string may also have a right
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Disk St

AL
LOCK

s

Expanding disk sk
can be an expensive praposition.

But Micra-Sci has a better prapositian for you,
because our disk drives for the Apple 111 give you
greater capacity and performance for every
doliar spent.

And no compatibility problems. The A3 is a direct
replacement for Disk I1I drives, and the 70-frack
A73 and 140-track A143 are supplied with a driver
that is easily added to the SOS driver module,
affording extra storage and fast seek rates for ali of
the programs that run under that operating system.

“Registered Trademark of Apple Computers, Cuperiino. California

Circle 249 on inquiry card.

International Dealer Inquirles. ..

T Camior adaitofar sottware prices. SUPERSORT
MAILMERGE.
OATASTAR.

APPLE SOFTWARE

SPELLSTAR.

Needn’t Double

hree are the same 5%” size as our built-in
drive and use the same diskettes.
They also use your Apple I1I°s controlier and

~ power, saving an expansian slat and na AC power

U-SCI

MICRO-SCI

Micro-Sci is a Division of Standun Confrols, Inc.
2158 SOUTH HATHAWAY STREET - SANTA ANA, CALIFORNIA 92705 « 714/662-2801 - TELEX: 910-346-6739

cord. And they can be mixed in any combinatian
on the daisy-chain. At 572 KBytes, the A143 makes
a truly viable backup device for the ProFile Hard Disk.

At 286 KBytes, the A73 gives yau a lot more
capacity than a Disk I1I drive.

The A3 affers identical capacity — and is an
excellent chalce for second drive compatibllity In
the Appie I1 emulation mode.

So see your Micro-Sci dealer foday.

He'lt show you haw to up your Apple I11's
performance the affordable way.

IMC International Markets Corp. Telephone: 714/730-0963 « Telex: 277782-ROBY UR

160.00

95.00
220.00
150.00

— e — — - ————

To order or for information call
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“SED" - LETTERS TO BE MATCHED

IN INPUT STRING “s+” ~RIGHT CONTEXT
T / TERMINATOR
"¢" - LEFT CONTEXT SEPARATOR\ / /—"." -~ PHONEME CODE SEPARATOR
— ///////

#(SED) !+ 2, D;

|
LEFT CONTEXT
“#“- RESULTS IN CALL TO -
SUBROUTINE TO MATCH ONE DSRUCES L ERMINATOR
OR MORE VOWELS
"2","D"~ PHONEME CODES
“)* _RIGHT CONTEXT SEPARATOR RIGHT CONTEXT

"1" -~ RESULTS IN CALL TO
SUBROUTINE TO MATCH A
NONALPHABETIC CHARACTER

Figure 1: Interpretation of the format of the text-to-phoneme rules of table 3, on the

next page.

FIND FIRST CHARACTER
IN ENGLISH STRING

FIND FIRST RULE
FOR THiIS CHARACTER

FIND NEXT
RULE

[y A e ot T gt SR
| DO ALL CHARACTERS WITHIN

PARENTHESES MATCH CORRESPONDING

CHARACTERS IN ENGLISH

l STRING?

PR e

I_noss RULE FOR LEFT -ﬂ, J
CONTEXT MATCH CORRESPONDING F

| CHARACTERS IN ENGLISH %
STRING? |

e R | BB R

T T o |
DOES RULE FOR RIGHT i

| CONTEXT MATCH CORRESPONDING F
CHARAC;I’ERS IN ENGLISH i
STRING?

| i, RSy PR e

APPEND PHONEME CODES l
FROM RINNF TO PHONEME BUFFER
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TEK 2200 Gscitioscores

THE PERFORMANCE/
PRICE STANDARD

Now! A 60 MHz Tektronix scope
built for your bench.

Wide-range verti-
cal sensitivity:
Scale factors from
100 V/div (10X rom10 V ¢
diy mV div. extended

sensitivity of 2

mV div at

MHz

In 30 years of Tektronix oscil-
loscope leadership, no other
scopes have recorded the
immediate popular appeal of
the Tek 2200 Series. The Tek 2213
and 2215 are unapproached for the
performance and reliability they
offer at a surprisingly affordable
price.

There's no compromise with
Tektronix quality: The low cost is the
result of a new design concept that
cut mechanical parts by 65%. Cut
cabling by 90%. Virtually eliminated
board electrical connectors. And
obviated the usual cooling fan.

Two high-sensitivity
channels: dc to 6(

Delayed sweep
0) measurements:
s div with X10 Accurate to =G

Sweep speeds:

5sto50n

fication witl gle ti
13 t

1.5% with dua

=

Complete trigge!
system. inciudes
TV field. norma

Probes included.

positive attachment

up

Yet performance is written all over
the front panels. There's the band-
width for digital and analog circuits.
The sensitivity for low signal mea-
surements. The sweep speeds for
fast logic families. And delayed
sweep for fast, accurate timing
measurements.

The cost: $1100 for the 2213".

$1400 for the dual time base 2215.

You can order, or obtain more
information, through the Tektronix
National Marketing Center, where
technical personnel can answer
your questions and expedite
delivery. Your direct order includes

probes, operating manuals, 15-
day return policy and full Tektronix
warranty.

For a demonstration stop by your
local Tektronix Sales Office.

ORDER TOLL FREE

1-800-426-2200

Ask for Department J0338
In the state of Washington,
Call (206) 253-5353 collect.

*Price FO.B. Beaverton, OR

Copyright © 1982 Tektronix, inc. All rights reserved. 135
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(A)! = UH2; HIN)=11N; (SH)=SH;
(AR)= AH1,R; I ) (08 +:#=1; #(SED)! = 2.D;
A { #(AD! = UH,L; (0% + = AH2,12; S ¢ (S)S=;
(AL)$ = AW1,UH3,L; (=11, S)=2;
(A) = AE1; \ (B)=8§;
J  (W)=DJ;
B (B)=6; I(THE)! = THV,UH2;
K (K=K; (TO)! =T,IU,U1;
(CH)=T,CH; , ¥ J (THAT)! = THV,AE,T;
C{+=S L j(L=; (TH)=TH;
©)=K; { (L=L; (THO =SH;
M=T,
D (D)=D; M (M)=M;
U | (U)$$! = UHT,
#:(E)! =; N | (NG)=NG; (U)=Y1,1U,U1;
I{E)! =E1; (N)=N;
#(E)D! =; vV V)=V,
E } (ER=ER; (OF)! = UH2,V;
{ #(E)S! = 0{ (OR)=AW,R; W | I(WAS)! = W,AH1,Z;
(EE)=E; I(ON) = UH2,N; W)=w,
(EA)=E;
(E)= EH1 (P)=P; X (X)=KS;
F (F)=F, Q| QU =KW, Y | #:$(Y)! =2E1;
Q=K; M=31;
G (G)=G;
R (R)=R; Z =2
H | (H#=H.
H)=; ( )=PAQ;

_

Table 3: A minimum set of text-to-phoneme rules for the English language, as used
by the Microvox text-to-speech synthesizer. These rules are derived from an
algorithm developed at the Naval Research Laboratory. The rule format is inter-
preted in figure 1 on page 46, and special symbols used in the rules are listed in table

4.

Symbol

Table 4: Special symbols used by the text-to-phoneme rules. When the program en-
counters one of these symbols in a rule, a special subroutine is called to match pat-
terns of characters in context.

Function in Rule String

Causes call to subroutine that attempts to match any nonalphabetic
character in English input string. If match fails, reports failure. If match
succeeds, moves rule-string pointer forward by one character in rule and
moves input-string pointer forward by one character in English string.

Causes call to subroutine that attempts to match one or more vowels
(A, E, I, O, U, or Y). If match fails, reports failure. If match succeeds,
moves rule pointer forward by one character in rules and moves string
pointer forward by number of vowels matched in English input string.

Causes call to subroutine that attempts to match zero or more consonants.
Match always succeeds. Moves rule pointer by one character in rules and
moves string pointer by number of consonants matched in English input
string.

Causes call to subroutine that attempts to match a front vowel (E, I, or Y).
If match fails, reports failure. If match succeeds, moves rule pointer by
one character in rules and moves string pointer by one character in
English input string.

Causes call to subroutine that attempts to match one consonant. If match
fails, reports failure. If match succeeds, moves rule pointer one character
in rules and moves string pointer one character in English input string.

Causes call to subroutine that attéempts to match a voiced consonant
(B,D,G, J, L, M, N, R, V, W, or Z). if match fails, reports failure. If match
succeeds, moves rule pointer one character in rules and moves string
pointer one character in English input string.

48  October 1982 © BYTE Publications Inc

www.americanradiohistorv.com

context and a left context, as shown
in figure 1 on page 46. The algorithm
for interpreting the rule expressions is
as follows.

The processor recognizes the first
character of the input plain-English
text string; it skips down the list to
the first applicable rule (one that con-
tains the character in question as the
tirst character in the parenthetic
string) and attempts to match the
rule’s parenthetic string to the input
text. If there is no match, the process
is repeated with the next rule ap-
plicable for the letter. If there is a
match on the parenthetic string, an
attempt is made to match first the left
and then the right context. If either
context match fails, the processor
proceeds to the next rule. The final
rule for each letter contains a paren-
thetic string of just the letter with no
left or right context, thus guarantee-
ing an eventual match for any letter
in the input text. Once a match has
been achieved, the phoneme codes in-
voked by the rule (shown to the right
of the equal sign in the rule expres-
sion) are transferred to a phoneme
buffer. Note that some rules invoke
no phonemes.

During the attempt to match a
character string, the processor may
encounter a special symbol (such as
“#”,":", or “1”) in the rule expression.
In such a case, the symbol is looked
up in a table in memory, and the cor-
responding subroutine, one of several
listed in table 4, is called. For in-
stance, the symbol “$” calls a subrou-
tine that tries to match any single
consonant. After a successful match
of one consonant, the rule pointer
moves to the next character in the
rule, and the input-string pointer
moves to the next character in the in-
put string. If the rule pointer en-
counters a “#”, a similar matching
subroutine for vowels is invoked.
When a matching attempt of this type
fails, the subroutine reports failure,
and the processor skips to the next
rule.

How to Use the Algorithm

The operation of the text-to-speech
algorithm can best be illustrated by
following the translation of a specific
phrase into the Votrax phonemes
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listed in table 2. Our example will be
the phrase “ the national debt ”.

Following the algorithm and its
rules, matching uppercase and lower-
case letters identically, we begin to
find the pronunciation of this phrase
by translating the initial blank to the
short silent phoneme represented by
the mnemonic PAO. Then the “t” of
“the” leads us to the rules for the let-
ter T. The first T rule’s parenthetic
string exactly matches “the”, and the
exclamation point (“I”) symbols for
right and left context match the
spaces on each side of “the” in the
English input text; therefore, we add
the phoneme codes THV and UH2 to
the list of phonemes to be spoken,
which are stored in the phoneme buf-
fer. The space after “the” in the
English text becomes PAO.

We then come to the “n” of “na-
tional”, which sends us to the rules
for the letter N. Although matching
fails for the “NG" rule, it succeeds for
“N"”. We then add the phoneme N to
the output buffer. Next, we proceed
to the letter-A rules. The first A rule

o

is not matched because the “a” in “na-
tional” is not followed by a nonalpha-
betic character, as demanded by the
exclamation point. The next three
rules also fail to match because “a” is
not followed by “r” or “1”. The final
rule does match, and we add AE1 to
the phoneme buffer.

We now return to the T rules,
matching “ti” with “0” as the right
context and adding the phoneme SH
to the buffer. We consult the O rules,
matching “on” with “i" as the left con-
text; we place the phonemes UH2 and
N in the phoneme buffer.

Now we are up to the second “a” in
“national”’. We return to the rules for
the letter A. The first rule fails
because the letter we are trying to
match is not followed by a nonalpha-
betic character. The second rule fails
because the second “a” in “national”
is not followed by an “r”

However, the third rule succeeds.
The “al” in “national” matches the
“AL” in the rule. Checking the left
context, moving from right to left, we
first encounter a colon (“:”), which

CBYTEWRITER
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means we must match zero or more
consonants to the left of the “al”. We
match “n” and then proceed leftward
toa number sign (“#”), which means
we must match one or more vowels.
This we do with “io”. When we check
the right context, we find that “al” is
indeed followed by a nonalphabetic
character, satisfying the rule’s ex-
clamation point. The rule thus suc-
ceeds and we transfer UH and L to the
phoneme buffer. Last, we translate
” debt ", each character matching on
its last rule.

We end up with the following
phonemes in the buffer: PAO, THV,
UH2, PAO, N, AE1, SH, UH2, N,
UH, L, PAO, D, EH1, B, T, and PAO.
Except for the inclusion of the B
phoneme for the normally silent “b”
in “debt”, this is a good translation.
Only a much larger set of rules would
contain a rule to handle the silent “b".
If you have control over the input
English text, you could change the
spelling of “debt” to “det” and avoid
the offending phoneme.

Intonation

Providing realistic intonation is
much more difficult than choosing
the correct phonemes. Most intona-
tion patterns are not represented in
English spelling. Achieving the prop-
er intonation may require gram-
matical parsing of a sentence or even
knowing the writer’s state of mind.
Probably the best that can be done
short of very detailed analysis is to
use the algorithm developed by Bruce
Sherwood (see reference 9), which in-
volves raising the pitch on stressed
syllables, raising it at the start of
sentences and before commas, and
lowering the pitch before the period
at the end of a sentence. Before a
question mark, the pitch is raised,
unless the sentence begins with a
question word (who, what, when,
where, etc.), in which case it is
lowered.

Punctuation and Abbreviations
Punctuation and abbreviations can
also be converted into words and pro-
nounced by the text-to-speech algo-
rithm. A simple rule that works for
many abbreviations is to pronounce
the individual letters in an abbrevia-
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WHAT PRICE POWER?
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of dollars less than computers of comparable power.

Lest you think that the Commodore 64 is
some stripped-down loss leader, a look at its
available peripherals and interfaces will quickly
convince you otherwise.

SOFTWARE THAT WORKS HARD.

The supply of software for the Commodore
64 will be extensive. And with the optional plug-in
Z80 microprocessor, the Commodore 64 can
accommodate the enormous amount of software
available in CP/M®
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BASIC and you'll find that there are virtually no
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wish. It has sound quality you'll find only on
separate, music-only synthesizers. And graphics
and storage ability you won't find on any separate

synthesizer.
DON'T WAIT.

The predictable effect of advanced technol-
ogy is that it produces less expensive, more capable
products the longer you wait.

If you've been waiting for this to happen to
personal computers, your wait is over.

See the Commodore 64 soon at your local
Commodore Computer dealer and compare it with
the best the competition has to offer.
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