


Powerful. �
0 

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 

eJ1ormous 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 

proceswr. 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 CROM!Xt Operating System. It's like 
UNIXt 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 ,Jf floppy 
storage , a 5 MB hard disk option, communications capabil­
ity, and multi-processor capability using our 1/0 processor 
card . 











OEM'• batchoice for graphics 
Is MlaoAngel ; .. the single board 
graphics display computer from 
SCION. Install MlcroAngelo In your 
Multibus or S-100 host and let this 
intelligent display processor bring 
your screen to life with full graphics 
and text. MlcroAngelo features 51 
by 480 pixel graphics and 40 line by 
85 character text displays. 
Save development time and overhead with 
SCREENWAREn•, SCION's high level d isplay 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 ma in 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-

J 
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Aneelo for monoc:hrome graphics 
displays. And combine two or more 
MicroAngelos to create high resolu­
tion color graphics. 

MicroAngelo is the OEM's choice because 
it is a powerful self- contained graphics display 

computer that 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 MlcroAngelo. Call us at (703) 476-6100. 
·oeM quantity 25 pnce for Multibus or S-100 board. 

SC/ON�
if the image is important. 

12310 Pinecrest Rd./Reston, VA 22091 
(703) 476-6100 TWX: 710-833-0684 
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Circle 134 on Inquiry card. 

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 serious WordStar user. 

FOOTNOTE� brings full foot›
noting capabilities to WordStar�. 

FOOTNOTE automatically num›
bers both footnotecallsand 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, a companion program that 
checks that printer commands 
to underline or set in 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 II/Vec›
tor/Ml, Superbrain 3.0, Apple II 
with CP/M, 5V." and 8" Xerox 
820, HP-125, HP-87, Televideo, 
IBM PC (specify DOS or CP/M›
86), IBM DisplayWriter with 
CP/M-86. 

SOF Tl!1#1RE 
SOFTl!1#1RE 
DIGITALMARKETING 
DIGITAL MARKETING’M 

dB�
DIGITAL MARKETING CORPOQATION 
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Bditorial 

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 I'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. 
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INCLUDING RS232C CABLE 

THE MICROHOUSE ORDER CENTER IS OPEN 9,QO AM­
B,00 PM EASTERN TIME MONDAY THROUGH FRIDAY. 

CALL TOLL-FREE FOR ORDERS, PRICE QUOTES, AND 
AVAILAB ILITY, 

1·800·523·9511 
IN PENNSYLVANIA, AND FOR TECHNICAL SUPPORT , 

1·215·868·8219 

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 INFORMA !ION ON OVER I 000 
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 OPERA TES AT 300 BAUD. B BITS, NO 
PARITY, I STOP BI T. 

SH ING. 
ADD 2% TO ALL ORDERS. DIFFERENCE Will BE 
CREDITED. OUTSIDE CONTINENTAL UNITED STATES 
ADD AN ADDITIONAL IS .OD . 

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

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

MICROLINE PAYMENTS BY PERSONAL CHECK. MONEY 
ORDER. C.O .D . . MASTERCARD OR VISA ONLY. 

PENNSYLVANIA RESIDENTS ADO 6% SALES TAX. 

MICROHOUSE 
1444 LINDEN STREET 
P 0 BOX 498 

BETHLEHEM. PA l BO 16 

PRICES ANO SPECIFICA !IONS SUB JECT T 0 CHANGE 
WITHOUT NOTICE . 

ALL IT EMS SUBJECT TO AVAILABILITY. 

Buy the Franklin 
ACE Computer for 

and get a 
•monitor. 
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. Letters .. . . ....... 

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. I found it 
especially interesting to read about the 
thinking behind some of standard's 
features. 

I 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 
conforms 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
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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 X3J2 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 

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 I 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?" 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 1s 
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 Ill; 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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Moral Issues: �
Everybody’s Business �

was interested and slightly disap­
pointed by Martin J. 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
li tera te society. 

Brett Wuth 
Box 971 
Pincher Creek, Alberta 
TOK 1WO Canada 

More on IBM 

I am writing in reply to Louis Kovacs' 
letter in the June 1982 BYTE (page 28) . I 
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 develop­
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 

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 I am drawing a graph l 
can't put axis labels anywhere I choose; I 
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 











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 

Ranasslale o f lhe arl lecl inology lead the market. W1'th three 
screw and melal band pos1l1oners give 

vaslly improved speed and accuracy. to four times faster 

access, track to track. With far greater pre­
cision than Apple's, to give you virtually 
100% data integrity 

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 almost comparable 
to hard disk performance, al l because of 
our high density single and double sided 
disks and heads. 

- Elile Three 652K+356% 

- Disk II 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. 

Apple Disk fl Elite One Elile Two Elite Three 

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 Soutt1 Leapwood Avenue. Carson, CA 90746 213-538-2353. For dealer informahon call 
loll free : 1-800-421-2207. In Californoa only ca ll: 1-800-262-1221. Source Number: TCT-654 

Available at alt participating Computertand stores and other fine computer dealers. 
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Call SYNCOM. We’ve got a 
friendly way of solving things. 

Talk with a person who will help 
you analyze the problem. Environ ›
ment. Equ ipment. Handling. Or the 
diskette itself . 

Your Syncom distributors or local 
dealers are already using our 

SYNC8M. 
Manufacturer of a full line of flexible media 

Circle 377 on inquiry card. 

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 
Or write: Syncom, Box 130 
Mitchell, SD 57301 

Letters................_ �

Short but Sweet 

have one comment regarding R. S. 
Peterson's le tter 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 �

I find it disturbing to read, in such a fine 
publication as BYTE, technically in­
competent (if not deliberately misleading) 
advertising. I refer to the advertisement 
by Microstuf Inc. on page 121 of the June 
1982 BYTE. I 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 o r 
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 Easywrlters 

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.• 

We figure you don’t need 
any more stress. You’ve got 
enough just getting your 
word or data processing 
work done. 

So, whenever a floppy 
diskette - anybody’s floppy 
diskette - fails to initialize 
or read/write properly, ca ll 
Syncom. 

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›





Z-80ATM CPU, �
Floppy Disk Controller, �

64K of Memory, Serial & Parallel �
1/0 Ports ... all on a SINGLE S-100 BOARD! �
Don't Buy Another One of Those 3 Board Sets Till You See What One Can Do! 

Advanced Micro Digital has been 
producing the SUPER QUAD for 
some time now and it’s truly one of 
a kind. Just plug this board Into 
any S-100 mother board and 
hook-up your disk drives to it. It 
flies. Runs with CP/M. MP/M. and 
turbo-DOS. Vou can also plug In 
additional boards. 1/0. hard disk 
controllers. etc. SUPER QUAD Is a 
BUS master. The cost of this board 
Is one third to one half of what 
you have been paying for the 
thiee board set. Just take a look 
at these features: 

Now It’s time to replace or 
throw away the old S-100 

beads and plug the SUPER QUAD 
In. Save space. money and power. 

Retail price Is 5875. 

� �IEBE s-qoo Stendmd 
� Z-80A CPU 
� �64K of Bank Select Memory as 

well as extended addressing 
� Double density floppy disk 

controller. Both 8 or SW' Disk 
Drives 

� 2 serial & 2 parallel 1/0 ports 
(RS-232 and Intelligent hard 
disk Interface). 

� 2K or 4K of monitor EPROM 
� �Runs with CP/Mfi, MP/Mfiand 

turbo-DOS’" 
� One year warranty. 
� �Free copy of superbios disk 

Also Introducing SUPER/SLAVE to 
run multi-processing operating 
systems such as turbo-DOS�. With 
128/64K of memory. serial & 
parallel 1/0. you can plug 
multiple of the slaves with the 
master and each user will have its 
own CPU and memory local. 

For more Information write or call: Sales Dept. 

12700 B Knott St.� Garden Grove CA 92641 � (714) 891-4004 TELEX: 678401 tab irin 
fi Registered Trademarl< of Digital Research Corp. Circle 8 on Inquiry card. e Copyright 198 1 Advanced Micro Dig ita l Corp 
n Registered Trademark of Sottwae 2000 Inc. 



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 Osbonie!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 Egliam, England, were handling the 
distribution, but they are actively seeking 
another firm to take over distribution in the 
US .. R.M. 

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 variance , 
research-and-development projects, 
and so on. 

That’s quite a list, but all three 
packages achieve the goal of pro›

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. 
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At a Glance 
Name 
Desktop Plan II 

Type 
Financial Planning-Plus 

Manufacturer 
Visicorp (Personal Software) �
2895 Zanker Rd. �
San Jose. CA 95 I 34 �
1408) 946-9000 �

Language 
BASIC 

Price 
S250 

I system disk 
I backup disk 

Documentation 
I 99-page manual 

Equipment required 
Apple JI or II Plus 
32K bytes (or more) 
I 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›

Hillj 

Language 
Pascal 

Price 
S495 

4 system disks 
Software protection chip 

Documentation 
I 39-page manual 

Equipment required 
Apple II Plus 
48K bytes (or more) 
2 disks (or more) 
80• I 32 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 1990 1 �
1302) 674-5500 �

Language 
CP/M 

Price 
S295 �

I system disk �

Documentation 
I 39-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 equivalent 

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 S; instead, I 
found page S 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 

addition. use many computer 
systems and languages, each with its 
own syntax and mechanisms, and 
such pocket cards are invaluable 
references. 

On a positive note, I 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 II 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 



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 I 
saved the time I usually spend clean­
ing up the Visicalc reports, the added 
structure of Desktop Plan II 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 II manual, 
Plan80's 81/2 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 II 

10 270 
18 140 
20 N.A. 
30 N.A. 

Maximum Number of Lines 

Micro· 
Plan80 finesse 

304 250 
200 250 
183 250 
130 166 

Table 1: A summary of maximum model sizes (lines) versus the number of periods 
(columns). PlanBO and Microfinesse offer an advantage in that you can run larger 
problems. Note: N.A. = not available. 

for Desktop 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 I 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; I 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 

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 SO 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 

October 1982 © BYTE Publications Inc 31 



Desktop Plan II PlanBO Microfinesse 

Define rows and Insert titles of Insert ti tles of 
columns rows and columns rows and colu mns 

Enter values Enter values Enter values 
Choose calcula­ Define calculation Define calculation 

tion rules rules rules and struc ture 
Choose items for 

report 

Table 2: The basic structure of the m odelin g packages. Th e di ffe rent structures of 
each package d on't seem to offer any clear adv antages. 

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 Il's size constraint and inflex­
ibility make it the most 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, I 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 



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, I 
looked forward to the graphics all 
three packages promised. I expected 
to be able to do the following: 

•select line, bar, scatter, or pie charts 
•mix line and bar charts 
•set the scale for both horizontal and 
vertical axes 
•set titles anywhere on the page 
•select up to five curves per graph 
•plot 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 

Photo 2: An example o f Desktop Plan !I 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 we!­

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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Desktop 
Plan II Plan80 

Micro­
finesse 

Arithmetic and 
trigonometric 

add, sum 
subtract 
multiply 
divide 

add, sum 
subtract 
multiply 
divide 

add, sum 
subtract 
multiply 
divide 

percent 

absolute 
natural and 

common logs 
exponential 
sin, COS, 

tan , etc. 
square root 
integer 

percent 
maximum 
minimum 
lookup 
absolute 
natural and 

common logs 
exponential 
sin, cos, 

tan, etc . 
square root 
integer 
frac tion 

percent 

absolute 
natural and 

common logs 
exponential 
sin, cos, 

tan, etc. 
square root 
integer 

Depreciation straight-line 
decl. balance 
sum of year 's 

digits 
decl. bal.­

str. line 

straight-line 
decl. balance 

Time phasing time shift lag lag 

Investment analysis net present 
value 

IRR 

net present 
value 

IRR 

Forecast generation interpolation: 
arithmetic 

growth: 
simple 

geometric 
growth: 

simple 
compound 

allocation: 
equal 
pro-rat a 

Table 3: A summary of built-in functions . 

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 presen­
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 

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 even7" 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 4: A Microfinesse equation list: straightforward, but without the cosmetic care 
that went into the graphics. 

<********* START OF MODEL *********> 

<* -DIGIT LTD.- *l 

<* THIS MODEL PRODUCES �
THE FOLLOWING REPORTS: �

- CONTRIBUTION SUMMARIES 
-PROFIT AND LOSS ACCOUNTS 
-•BALANCE SHEET!3 
-CASH FLOW STATEMENTS 

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

PROCEDURE CALCULATE; 

BEGIN �
WITH FINESSE••.. DO �

BEGIN �

<* CALCULATERS *) 

CSALVAL:=CSALVOL*CUPRICE1 �
CDCOST:=CSALVOL*CUCOST; �
CCONT:=CSALVAL-CDCOST; �
CCPROPS:=CCONT/CSALVAL*lOO; �

<* DIGITAL WATCHES *l 

DSALVAL:=DSALVOL*DUPRICE; �
DDCOST:=DSALVOL*DUCOST; �
DCONT:=DSALVAL-DDCOST; �
DCPROPS:=DCONT/DSALVAL*100; �

<* CONTRIBUTION SUMMARY *> 

SALES:=CSALVAL+DSALVAL; �
DCOSTS,=CDCOST+DDCOST; �
CONT:�SALES-DCOSTS; �
CPROPS:=CONT/SALES*100; �

Desktop Micro­
Plan II Plan80 finesse 

Getting started •* 
Model size 
Structure 
Making changes 
Graphics 
Built-in functions 
Examples and reports ... ... ... 
Sensitivity Analyses 
Consolidation 
Errors 

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 £\eas or 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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Ciarcia’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-OlA-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 ' I 982 by Steven A. Ciarcia. 
All rights reserved. 
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Steve Garcia 
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. 

The Votrax SC-01A 
chip allows the 

construction of English 
words and phrases 

from phonemes. 

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 

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-OlA 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›



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-OlA-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 

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 

1 . � Phoneme-based speech synthesis 
2. � 6502 control microprocessor 
3. � 64 crystal-controlled inflection 

levels 
4. � 700•character buffer (optionally ex• 

pandable to 2.7k characters) 
5. � 6K-byte plain -text•to•phoneme 

algorithm 
6. � Full ASCII printable-character-set 

recognition and echo, plus four 
control codes 

7. � Adjustable data ra tes (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 lntex-Talker). 

October 1982 ' BYTE Publications Inc 41 



Hexadecimal Phoneme 
Phoneme Symbol 

Code 

00 EH3 
01 EH2 
02 EH1 
03 PAO 
04 OT 
05 A2 
06 A1 
07 ZH 
08 AH2 
09 13 
OA 12 
OB 11 
oc M 
OD N 
OE B 
OF v 
10 CH 
11 SH 
12 z 
13 AW1 
14 NG 
15 AH1 
16 001 
17 00 
18 L 
19 K 
1A J 
18 H 
1C G 
10 F 
1E D 
1F s 
20 A 

. 21 AY 
22 Y1 
23 UH3 
24 AH 
25 p 
26 0 
27 I 
28 u 
29 y 
2A T 
28 R 
2C E 
20 w 
2E AE 
2F AE1 
30 AW2 
31 UH2 
32 UH1 
33 UH 
34 02 
35 01 
36 IU 
37 U1 
38 THV 
39 TH 
3A ER 
38 EH 
3C E1 
30 AW 
3E PA1 
3F STOP 

Note: T must precede CH to produce "CH" sound. 
D must precede J to produce "J" sound. 

Duration 
(ms) 

59 
71 

121 
47 
47 
71 

103 
90 
71 
55 
80 

121 
103 
80 
71 
71 
71 

121 
71 

146 
121 
146 
103 
185 
103 
80 
47 
71 
71 

103 
55 
90 

185 
65 
80 
47 

250 
103 
185 
185 
185 
103 

71 
90 

185 
80 

185 
103 
90 
71 

103 
185 
80 

121 
59 
90 
80 
71 

146 
185 
121 
250 
185 

47 

Example Word 

jacket 
enlist 
heavy 
no sound 
butter 
make 
pail 
pleasure 
honest 
inhibit 
inhibit 
inhibit 
mat 
sun 
bag 
van 
chip 
shop 
zoo 
lawful 
thing 
father 
looking 
book 
/and 
trick 
fudge 
hello 
get 
last 
paid 
pass 
tame 
jade 
yard 
mission 
mop 
past 
cold 
pin 
move 
any 
lap 
red 
meet 
win 
dad 
after 
salty 
about 
uncle 
cup 
bold 
aboard 
you 
June 
the 
thin 
bird 
ready 
be 
call 
no sound 
no sound 

Table 2: The 64 Votrax SC-OlA phonemes defined for the English language. Most of 
these correspond to speech sounds, but two produce silence and one causes speech 
synthesis to stop. 

morph approach fails, MIT ALK-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 
BK 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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Expanding disk storage on your Apple III • '" 
can bean expensive proposition. 

But Micro-Sci has a belier proposition far you, 
because our disk drives far the Apple III give you 
greater capacity and performance for every 
dollar spent. 

And no compatibility problems.The A3 is adirect 
replacement far Disk I I I drives, and the 70-trock 
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 rotes far all of 
the programs that run under that operating system 

All three ore the same 511"'' size as your built-in 
drive and use the same diskettes. 

They also use your Apple Il l's controller and 

µ-SCI �

power, saving an expansion slot and no AC power 
card . And they can be mixed in any combination 
on the daisy-chain. At 572 KBytes, theA143 makes 
a truly viable backup device for the Pro File Hard Disk. 

At 286 KBytes, the A 73 gives you a lot more 
capacity than a Disk I I I drive. 

The A3 offers identical capacity- and is an 
excellent choice for second drive compatibility in 
the Apple I I emulation mode. 

So see your Micro-Sci dealer today. 
He'll show you how to up your Apple IIJ 's 

performance the affordable way. 

,..Reg1s\ered Trademark ofApple Computers. Cupertino. California 

Circle 249 on inquiry card. MICRO-SCI 
Micro·Sci is a Division of Standun Controls. Inc. 

2158 SOUTH HATHAWAY STREET • SANTAANA, CALIFORNIA 92705 • 714/662-2801 • TELEX 910-346-6739 
International Dealer Inquiries .. IMC International Markets Corp. Telephone: 7141730·0963 • Telex 277782·ROBY UR 









TEK 2200 MULTI-PURPOSE THE PERFORMANCE/ 
OSCILLOSCOPES PRICE STANDARD 

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

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 reliabili ty they 
offer at a surpr isingly affordable 
price. 

There's no compromise with 
Tektronix quality: The low cost is the 
res ul t of a new design concept that 
cut mechanical parts by 65%. Cut 
cabling by 90%. Vi rtually eliminated 
board electrica l connectors. And 
obviated the usual cooling fan. 

Yet performance is w ri tten all over 
the fron t panels. There's the band­
width for dig ital and analog c ircui ts. 
The sensitivity for low signal mea­
surements . The sweep speeds for 
fast logic fami lies And de layed 
sweep for fast, accurate tim ing 
measurements. 

The cost: $1100for the 2213*. 
$1400 for the dual time base 2215. 
You can order. or obtain more 
information, through the Tektronix 
National Marketi ng Center, where 
technical personnel can answer 
your q ues tions and exped ite 
delivery. Yo ur di rect order includes 

probes. operating manuals, 15­
day return poli cy and fu ll Tektronix 
warranty. 

For a demonstration stop by your 
local Tektronix Sales Offi ce. 

ORDER TOLL FREE 

1-800-426-2200 
Ask for Department J0338 
In the state of Washing ton, 
Call (206) 253-5353collect . 

'Price F.O 8 Beaverlon. OR 

Tektronix@ 
COMMITTED TO EXCEUENCE 

Copyright© 1982 Tektronix. Inc.At! righ ts reserved. 135 



(A)!= UH2; 
(AR)= AH1 ,R; 

( 
(1)$+:#= I; 
’(IN)= 11,N; { 

#(SEO)! =Z.D; 
(SH)=SH; 

A #:(AL)! = UH,L; (1)$ + =AH2,12; S (S)S=; 
{ (AL)$= AW1 ,UH3,L; (1)=11; .(S)=Z; 

(A)=AE1; (S)=S; 
J (J)= D,J; 

B (B)=B; 
K (K)=K; 

{ !(THE)! =THV,UH2; 
(TO)! =T,IU,U1 ; 

(CH)= T,CH; T (THAT)I = THV,AE,T; 
C (C)+ = S; 

( (C)=K; 
L \ (L)L= ; 

(L)= L; 
(TH)=TH; 
(Tl)O=SH; 
(T) =T; 

D (D)=D; M (M)=M; 
{ (U)$$! = UH1;u 

#:(E)! =; N {(NG)= NG; (U) = Y1 ,IU,U1; �
!:(E)! = E1; (N)=N; �
#:(E)D! =; v (V)=V; �

E (ER)= ER; ( (OF)!= UH2,V; �
#:(E)S! =; 0 (OR)=AW,R; w { !(WAS)! =W,AH1,Z; �
(EE)= E; l(ON) = UH2,N; (W)=W; �
(EA)=E; �
(E)=EH1 p (P)= P; x (X)=K,S; �

yF (F)=F; 
Q I(QU)= K,W; ( U(Y)! = 2E1 ; �

(Q)=K; (Y)=311 ; �
G (G)=G; �

R (R)=R; z (Z) =Z; �
H { (H)#= H; �

(H)=; ( )=PAO; �

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 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, 0, 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 attempts to match a voiced consonant 
(B , D, G, J, L, M, N, R, V, W, or Z). If match fails , reports fai lure. If match 
succeeds, moves rule pointer one character in rules and moves string 
pointer one character in English input string. 

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. 

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 
first 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"!") 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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1,.,ooe r-uncuon 

!A pronounce all punctuation 
!C pronounce by direct phoneme input 
!Ox set phrase-terminating delay, from x = 1 (0.1 second) to x = 8 (0.8 second) 
!09 set mode for phrase termination only by return character 
!E each-letter pronunciation 
!F set flat (monotone) intonation 
!Hbr set handshaking busy b and ready r characters 
!I set automatically inflected intonation 
!K/ synchronize speech using character I as signal 
!L line-by-line pronunciation 
!M pronounce most punctuation 
IN play musical notes (see table 5b) 
!O turns Microvox on-line 
!Px set intonation base pitch 
!O turns Microvox off-line 
!Rx set intonation clock rate; x = 1 is lowest rate, x = 16 highest 
!S pronounce some (unusual) punctuation 
!T pronounce by text-to-speech algorithm 
!W whole text pronunciation 
!XI changes command-code signal character to I 

Table Sa: A list of most of the control codes and sequences used by the Microvox, 
with their functions . 

(old signal character)X(new signal character) 

For example: 

IX$ 

which changes the control signal from 
an exclamation point to a dollar sign. 
From this state of affairs, the com›
mand 

$XI 

will change the control signal from 
the dollar sign back to the exclama›
tion point. Device-control codes can 
be embedded anywhere in the text 
transmission; they are not spoken. 

Device-Control: Handshaking 
If a standard parallel or an RS›

232C serial connection is used, the 

Code Function 

opv play a note of time value vat pitch p in octave o �
op+v play a sharped note, otherwise same �
op - v play a flatted note, otherwise same as first code �
Rv observe musical rest of duration equal to time value v �

(o is a digit from 1 to 7; p is a letter from A to G; v is a number from 1 to 256) 

Table Sb: Control codes used by the Microvox in music mode. 

tion consisting entirely of consonants 
and to pronounce abbreviations con›
taining vowels as words. This rule 
works well for the names of some 
computer companies, such as CDC 
and DEC. Unfortunately, it fails 
miserably for IBM. 

Operator Interaction 
The Microvox is a stand-alone in›

telligent peripheral device that con›
verts ASCII-character text into 
spoken English. The Microvox is at ›
tached to the source of ASCII text (a 
computer, terminal, or modem) 
through either a serial or parallel 
communication link. Operation of 
the Microvox is similar to that of a 
printer except that the output consists 
of sounds instead of black marks on 
paper. 

The Microvox has many selectable 
function options that make possible a 
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high level of intelligibility in many 
different applications. These options 
are activated by device-control codes 
transmitted to the Microvox along 
with the text. 

In general, Microvox control codes 
are in the following form: 

! (letter )(option)(option) 

For example: 

ID3 

Most of the control codes are listed in 
table 5. 

The exclamation point is a signal to 
the Microvox that a control code 
follows. If you wish, you can set it up 
to use any other character as the 
control-code signal. This is done by 
giving the following instruction: 

sending computer hardware can 
detect and examine the ACK (Ac›
knowledge) or RTS (Ready to Send) 
signal to determine whether the 
Microvox is ready to receive a 
character. However, many popular 
microcomputers lack the hardware to 
detect the RTS handshaking signal. 
Furthermore, the RTS signal cannot 
be used for this purpose if the com›
munication path includes a modem/ 
telephone link. In the Microvox, 
special software-handshaking signals, 
described below, are provided to con›
trol the flow of input text. (In general, 
hardware handshaking through RTS 
or ACK is preferable whenever 
possible, because it relieves the host 
computer’s processor of the hand›
shaking chore and allows use of 
higher data rates.) 

Software handshaking is activated 
by setting switch section 3 of DIP 
(dual-inline pin) switch SWI on the 
Microvox’s circuit board to the closed 
position. (The open position allows 
hardware handshaking.) The par›
ticular characters that the host com›
puter should recognize may be 
selected by the command 

IH(busy character)(ready character) 

For example: 

IH@# �



The Most Versatile Integrated System Available! ­
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spoken. For this reason, the Micro›
vox can wait to receive a complete 
phrase before translating from text to 
speech. If you don’t specify other›
wise, the Microvox will wait to 
translate a phrase until it has received 
one of the following phrase-terminat›
ing characters: 

1. �a period followed by two spaces or 
a return character 

2. � a comma, semicolon, colon, ex›
clamation point, or question mark 
followed by a space or return 

3. a return character 

For some types of output, such as 
computer programs or poems, you 
would want each line read as a 
separate phrase. For others, such as 
ordinary English narrative text, you 
may not want a return character to 
terminate a phrase. You have two op›
tions to deal with this situation. 

The command "IW" means "whole›
text pronunciation." If this option is 
selected, a return character will not 

ALF COPY SERVICE �
FAST� RELIABLE� LOW COST 

terminate a phrase unless one of the 
conditions of rule 1 or 2 above is 
fulfilled . 

The command "IL" means "line-by›
line pronunciation." If this option is 
selected, a return character will 
always be treated by the Microvox as 
terminating a phrase. When the Mi›
crovox is first turned on, it is in the 
line-by-line mode. 

Rather than always send a special 
signal to terminate a phrase, you may 
wish to have the Microvox treat a 
phrase as terminated if a certain delay 
occurs without any phrase terminator 
being received. Possible applications 
of this option include situations 
where the user does not fully control 
the output. For instance, suppose the 
Microvox is passively connected to a 
transmitting device that doesn’t send 
any of the terminating characters 
listed above (maybe it sends "STOP" 
instead). In such a case, there is no 
way to insert phrase-termination 
characters in the output stream. 
However, if the Microvox is set to 

ing custom printing 
complete details. 

BLANK 3M �
DISK $1.65 �

BOX OF 100 

ALF (303) 234-0871 
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COPIED 3M �
DISK $1.95 �
MULTIPLES OF 50 

1448 ESTES DENVER, CO 80215 �

treat a half-second delay without 
receipt of information as the end of a 
phrase, computer output will not be 
lost or ignored. 

The following option provides 
timed-delay phrase termination: 

!O(delay tim e) 

The delay parameter, which ranges 
from 1 to 8, varies the delay from 0.1 
second to 0.8 second. (If too short a 
delay is used, a phrase may be 
translated in pieces, resulting in odd 
intonation or pronunciation, because 
the Microvox uses the context of let›
ters and words to determine their pro›
nunciation.) 

The command !09 is a different 
case; it makes the Microvox wait for 
a phrase-terminating character even if 
it has to wait forever. (This is the 
default mode .) Generally speaking, 
109 should be used with slow data 
sources such as a keyboard. 

This selectable-delay feature is par›
ticularly useful for the visually dis›
abled. It can allow a blind program›
mer to use a standard unintelligent 
terminal by connecting the Microvox 
to receive the output from both the 
user and the computer. If the delay is 
set to 0 .1 second, keys pressed by the 
user will be echoed as spelled letters 
(because the slight delay between 
them will be treated as an end of 
phrase), but output generated by the 
computer will be spoken as complete 
lines because there generally will be 
no significant delay between charac›
ters. The delay can be varied to fit the 
particular application. 

Intonation 
The pitch at which individual 

phonemes are pronounced can be 
controlled automatically by the text›
to-speech algorithm, be kept fixed, or 
be altered by user command . Some of 
you will prefer automatic inflection, 
because of the variety it gives to the 
speech, even though the inflection is 
often not accurate. Others think a 
computer should sound like a com›
puter and will prefer flat speech . Still 
others may wish to experiment with 
controlling the pitch to optimize in›
telligibility. This control can extend 
to even make the Microvox sing. 

Circle 324 on inquiry card. --+ 
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and lowest level for the given base 
pitch, and x = 16 yields the fastest 
base rate. The text examples to follow 
will demonstrate this function. 

Punctuation Modes 
The Microvox has three modes for 

pronouncing punctuation. The user 
options are: 

IA (all mode-all punctuation pro­
nounced) 

IM (most mode-all punctuation 
pronounced except return, 
linefeed, and space) 

!S (some mode-only unusual punc­
tuation pronounced) 

When the Microvox is turned on, it is 
in "some" mode. 

Major-Mode Options 
The Microvox can operate in four 

different major modes: text-to­
speech, text-to-spelled-speech (pro­
nouncing each letter), phoneme-code, 
and music. When the Microvox is 
turned on, it begins in text-to-speech 
mode. 

Text-to-Speech Mode 
In the text-to-speech mode, selected 

by the IT command, the Microvox 
uses the algorithm previously de­
scribed to attempt correct pronuncia­
tion of all phrases sent to it. 
However, no program of reasonable 
size can possibly contain all the rules 
and exceptions for the pronunciation 
of English. Moreover, since the 
Microvox lacks understanding of the 
text, it cannot tell which of two 
homographs is intended. For in­
stance, when the text contains the 
word "read", the Microvox cannot 
know if the present or the past tense is 
meant. 

When you must have the expected 
pronunciation, you can modify the 
spelling. By typing "red" or "reed" in­
stead of "read", you can be sure to get 
the pronunciation you want. If "hic­
cough" is pronounced strangely, try 
"hiccup". Often, it helps to break a 
word into syllables. Compare the 
pronunciation of "typewriter" and 
"type write er". Getting recognizable 
renditions of foreign words will re­
quire considerable ingenuity, because 

the Microvox works on the principles 
of English pronunciation. Compare 
"parlez vous" and "parlay voo". 

Spelled Speech 
The spelled-speech mode, activated 

by the IS command, is useful for ab­
breviations and words that a user 
might have difficulty in understand­
ing. When this option is selected, 
every letter is pronounced separately. 
It is often useful to use the IA punc­
tuation mode in conjunction with the 
spelled-speech mode, so that all punc­
tuation is also pronounced. 

Phoneme-Code Mode 
The Microvox can also accept in­

put in ·the form of Votrax phoneme 
codes (see table 2). A space must be 
left between the phoneme mnemon­
ics. For example, the input string 

IC AE ND PAO THV UH2 PAO 
SE PAO I Z PAO B 01AY13 
l I NG PAO H AH T PAl 

will cause the Microvox to say "and 
the sea is boiling hot." 

Either the flat- or automatic­
intonation mode can be used with 
phoneme-code input. If the automatic 
intonation is off, the output pitch will 
correspond to the base rate. If it is on, 
intonation will be like that for the 
equivalent text. If there are erroneous 
phoneme codes, the erroneous mne­
monics will be spoken as if they were 
text. Pitch and rate codes can be 
mixed with phoneme codes to pro­
duce singing. 

Music Mode 
Since last month's article was writ­

ten, a few changes for increased 
overall capability have been made to 
the Microvox's controlling software. 
As a result, the music mode now 
works in the following manner. 

The music mode is turned on by the 
command IN. The notation shown in 
table Sb is used. The seven playable 
octaves centered about middle C are 
indicated by numbers from 1 to 7. 
Each octave contains notes identified 
as A, B, C, D, E, F, or G. Sharps are 
indicated by the suffix character "+ ", 
flats by " - ". Time values are selected 
by numeric arguments used as multi­



• • • And Now, A 100 MHz �
Scope Built for YOU! �

Leading a new generation of oscilloscopes. B & K 
Precision ranked third In the number of oscilloscopes 
supplied lo Industry with our 30 years of experienceIn the 
design, engineering and production of lest equipment has 
put their considerable expertise into the 1500 QUAD• 
CHANNEL. EIGHT TRACE. 1 DOM Hz oscilloscope bringing a 
new ullra•hlgh performance/price standard that no other 
scope manufacturer can touch al our Incredible price. 

Unlll now, II you wanted a IDOM Hz oscilloscope of 
uncompromising quality, you paid dearly. 

The 1500 offers all the capabilities you might demand from 
a lab grade oscilloscope. Capabil ities such as the increas· 
ingly popular feature of trigger view is not only provided on 
the A channel but the B channel as well. Other fealures 
include selectable 1Mn or 50u inputs which prevent high 
frequency impedance mismalches that can cause serious 
measurement errors. When working with low frequencies . 
the 20 MHz bandwidth filter, a real must on any high speed 
scope, eliminates high frequency noise. 

What truely separates the 1500 from the rest of the pack is 
it's unique abili ty to display four digital signals not related 
in frequency simultaneously. If desired adelayed portion of 
each waveform can be displayed providing eight traces. 

Function switching on the 1500 is performed by touch 
sensitive lighled pushbuttons with electronic switching 
log ic with non volatile RAM. This unique design increases 
user convenience and reliab ility by eliminating asignificant 
amount of mechanical switching and cabling. 

Circle 309 on inquiry card. 

The 1500 employs a high elficency switching power supply 
to deliver cool regulated power for long trouble-free 
performance.at the lowest weight only 16.5 lbs. for the en­
tire scope. 

Other ref inements include a6" diag. 8 x 10 cm illuminated 
gradicule high-brightness domed mesh 1 6 KV retangular 
CRT, beam finder button, LED UNCAL indicators, single 
sweep operation. variable holdoff as well as alternate or 
chop operation with two selectable chop frequencies. Probe 
calibrator for both current and voltage probes. CH 1 and 
CH2 gating pulses are provided for interfacing with 
external equipment. Also provided is a CH 1 50ffoutput for 
driving an external counter preventing the need for an 
external "T" adapter and the associated impedance miss· 
matched problems it causes. The output may also be cas· 
caded into CH2 providing 500 uV sensitivity at 100 MHz. 

Two x10 100MHz Probes are included with the 1500. 
Opt ional accessor ies that you may wish to purchase are: 
BJ BK PLC 100 Snap-on front panel cover $26.00 
BJBKPLC150 Vinyl earring case for $32.00 

probes and cables 

B& K Precision backs the 1500 with a one year warranty 
and has nation wide service available. 

The cost? Remarkably reasonable especially when you 
compare it to the other leading 60M Hz or 100 MHz Dual 
trace oscilloscopes. This price breakthrough is made 
possible by PRIORITY ONE ELECTRONICS unequalled 
buying power. As the largest distributor of high per­

formance oscilloscopes, we were able to place the largest 
order for scopes in B & K's history. We were able to obtain 
special pricing that allows us to pass on to you a 

$755.00 savings whlle the supply lasts. 

$1495.00 �
BJBKP1500 

ORDER TOLL FREE 
1-(800)-423-5922 

(CA, AK, HI CALL:) 
(213) 709-5464 

PRIORnY il ELECTRONICS c 
9bl Deering Ave •. Chatsworth CA 91311 

CREDIT CARD ORDERS MAY BE PAID BY VISA OR 
MASTER CHARGE OR, IF YOU PREFER, YOU MAY SEND 
YOUR CHECK OR MONEY ORDER ALONG WITH $15.00 
SH IPPING & HANDLING FOR EACH SCOPE. California 
residents add 61/2% Sales Tax. Prices good througr1 
October. Limited to stock on hand. U.S PREPAID ORDERS 
ONLY. 



pliers to an internal time constant; the 
arguments' values may range from 1 
to 2S6. Rests are indicated by "R". 
When in the music mode, sending Mi­
crovox the character string "3F +4" 
causes it to play a four-period-long 
note at a pitch of F sharp in the third 
octave. "Rl6" causes a 16-period-long 
rest. The separate tempo command 
had to be omitted. 

Default Options 
When the Microvox is turned on, 

certain default conditions are in 
force. They are equivalent to entering 
the following commands: 

!Pl lowest pitch 
!RS clock base rate S 
IF flat intonation 
IT text-to-speech mode 
!S some punctuation 
IL line-by-line pronunciation 
109 wait for return 
!O Microvox on-line 
!H@# handshake with @ and # 

Any of these options can be 
changed simply by sending the proper 

control code to the Microvox, either 
transmitted separately or embedded 
in text. For example, if the Microvox 
is · connected to a terminal, typing 
'This is a test." and hitting Return 
will result in that phrase being spoken 
with no intonation. To add automatic 
intonation, you can type 

II This is a test.Return 

From this point on, all spoken text 
will have automatic inflection unless 
you resume flat intonation by typing 
"IF". 

As previously mentioned, intona­
tion can be added selectively or by 
the automatic algorithm. Let's look at 
four ways of commanding the Micro­
vox to pronounce the same sentence: 

1. �(text-to-speech mode, no added 
inflection) 
ITIF 
Please enter your access number. 

2. �(automatic inflection in text-to­
speech mode) 

ITII 
Please enter your access number. 

3. �(selected inflection in text-to­
speech mode) 
ITIFIPllRS �
Please IR8enlRSter IR7yor IRSac­�
cess number. �

4. �(phoneme-input mode with select­
ed intonation) 
IFICIPllRS 
PL El Y Z PAI PAI PAI PAI 
IR9 EHl EH3 N IRS T ER PAI 
Y IR8 02 02 02 IRS R PAI 
IR7 AEl IRS KS EHl EH3 S PAI 
N UHl MB ER 

These examples demonstrate various 
ways in which you can increase the 
intelligibility of the synthesized 
speech by programming the Micro­
vox. You can use the text-to-speech 
mode with either selective or 
automatic intonation, or you can op­
timize pronunciation by choosing ex­
actly the pitches and phonemes you 
wish. 

An exaggerated example of com­
bined pitch and phoneme control can 

Unlimited Vocabulary 
64 Programmable levels of inflection 
Built-in 61< text-to-speech algorithm 

INTEX.TALKER brings a new dimension to interactive 
computer communications with a new high level of speech 
intelligibility and voice quality. Available as a stand alone 
peripheral or at the board level. Custom versions for 
OEM accounts. 

At Only $295.00 INTEX-TALKER 
Offers These Features: 
• Phoneme based speech synthesizer chip 
• 64 crystal controlled inflection levels ­

digitally programmable 
• 6K text-to-phoneme algorithm 
• 750 character buffer (3,000 character optional) 
• Complete ASCII character set recognition and echo 
• Adjustable Baud Rate (75-9600) 
• RS232C and Parallel connectors 
• X-on/X-off handshaking 
• Phoneme access modes 
• User expandable memory 
• Music �and sound effects capability 

(programming language for notes included) 
• Onboard amplifier and power supply ±12V; +5V 
• Spelling output mode 

Order Now 
Call the number below to order or request additional 

information. Master Charge or Visa accepted. Charge to 
your credit card or send a check for $295.00 plus $4.00 
delivery. Add 4% sales tax in Michigan. 

Dealer inquiries invited 

lntex Micro Systems Corporation
�l�l�l�T�~ �T �u� � 755 West Big Beaver Road - Suite 1717 

Troy, Michigan 48084 
Telephone: 313/362-4280 
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Sophisticated program development editing 
with useful word processing features and 
powerful TECO commands and macros. 

Performance 
Fastand easy 'Whatyou see is whatyou get' editing of files up to one disk in length. Completely replaces ED and reduces your 
editing time by90%. Includes search and replace, textmoveandcopy, complete file handling and printing. Insert a specified line 
range ofanother file anywhere in the text, and change disks while editing. Unique automatic indenting for usewith Pascal, PL/I, 
'C'and others. Special features for assembly language and Cobol. Even if you already have a good word processor, VEDIT's 
program development features, powerful command structure, and exceptional speed will greatly increase your productivity. 

User Oriented 
Fully adapts to your system with a menu driven customization for keyboard layout, CRT selection and more. Includes a status 
line with cursor's line and column positions, an 'Undo' key and recovery from full disk conditions (you can delete files or change 
disks). VEDIT is significantly enhanced twice a year and you can opt for ourpopularand inexpensive update option. Andwe offer 
direct technical support you can count on, including custom patches for new CRT terminals. 

Text Buffers, Macros 
Ten buffers can hold text, macro commands or complete files. These may be edited, loaded and saved on disk. Macros perform 
repeated or complex editing operations. (Perform 40 search/replace on 20 files automatically, for example.) Buffers allow 
extensive 'cut and paste', including portions from multiple files. 

Word Processing 
Includes word wrap, adjustable margins, reformatting of paragraphs, word and paragraph functions, and printing with 
imbedded printer control characters. May be used stand-alone or in conjunction with most text output processors. 

Hardware Support 
CRT version supports over 40 terminals including the VT-100. Utilizes 'smart' terminal capabilities for fast screen updating. 
Your keyboard layout can use any functic;m and cursor keys. Memory mappedversion offers high speed, flexibility and supports 
bank select (SSM VB3). Startup command file can initialize programmable function keys, VEDIT parameters and more. 

Ordering 
Please specify your microcomputer, video board or the 
CRT terminal version, 8080, Z80 or 8086 code and disk Xerox 820 • Apple II Softcard • TRS-80 II and I 
formal SuperBrain • Zenith Z89 • DEC VT180 • Televideo 

Northstar • Cromemco • Altos • Vector • Micropolis
VEDIT - Disk and Manual MP/M e CP/M-86 e MP/M-86 e MSDOS 
For8080orZ80 .. .. .. . ... . ...............$150 
ForCP/M-86orMSDOS .. . .... . ... .. ......$195 IBM Personal Computer and IBM Displaywriter 

Manual only . . . . . . ... . ....... . .. . ... .. . . . . .. $18 

CP/M and �M�P �/ �M�a�r�r�~ lr.ldmwb of Digi\al Foearch. Inc. "Wit II ts 2 �~�~�o�f �~�l�e� 
Computer. Inc. Softc.Md is a. �~�m�a�r�k� of Mkros.otl. TR.5-8) is a �~ of Tatdf Cotpormon IBM Pmonal 
Computer Is a �~ of lntcmatforW 8uslnm Machino. Inc. 

VCOM -Z80 C P/M disassembler produces labels, ASCil 
strings and cross reference. Exceptional speed. . . . $80 

CP/M-86 for IBM Personal Computer offers horizontal 
1955 Pauline Blvd., Suite 200 scrolling, screen line editing, CRT emulation, file 

Ann Arbor, Michigan 48103transferwith MS DOS and hard disk support. . ... . $285 
(313) 996-1299 

NEW Terminal and file transfer communication 
program for IBM PC, IBM Displaywriter and other 
C P / M-86 and MS DOS systems. . . . .. . ..... . ....$70 Comp_uView

PRODUCTS, INC. 
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actually allow Microvox to sing, as 
demonstrated by a bar of "Happy 
Birthday": 

IC � IP3 !R3 
H H HA El AEl AEl AEl AEl AEl 

P P !P2 !RS Y Y Y 
!P3!RS B ER ER ER ER R 

TH TH TH TH !Rl 
D Al Al Al Al 13 

!R9 T IU IU IU IU 
Ul Ul Ul Ul Ul 
!R7 Yl IU IU IU 

Ul Ul Ul Ul Ul Ul 

and a scale of D through E: 

IC 
!Pl !Rl DD El El Y Y Y 
!Pl !RS El El El Y Y Y 
!Pl !R11 EHl EHl EHl EH2 FF F 
!P2 !RS DJ J El El Y.Y Y 
!P2 !R11 Al Al Al Al Al Y 
IP2 !Rl4 B B El El Y Y Y 
!P3 !R11 S S El El Y Y Y 
!P3 !RlS D D El E Y Y Y 
!P4 !R11 El El El Y Y Y 

Since there are only 64 pitch levels, 
which were set up for speaking rather 
than singing, the range of octaves is 
somewhat limited. Singing is prob­
ably the most dramatic example of 
programmable pitch control, but 
Pavarotti doesn't have to worry 
about his job. 

In Conclusion 
Speech synthesizers raise the level 

of communication between man and 
machine. Today, they are regularly 
used in telephone-answering systems, 
elevators, fire-alarm systems, annun­
ciators, and nonvisual-communica­
tion aids. The price/performance 
ratio of voice synthesizers no longer 
limits their uses. 

The Microvox is a second-genera­
tion voice synthesizer with many pro­
fessional features. Nothing is sealed 
from inspection, and the schematic 
diagram isn't kept in a vault some­
place. Circuit Cellar projects are 
meant to be built and enjoyed. 

If you had asked me four years ago 
why anyone would spend money on a 
speech synthesizer, I wouldn't have 
had an easy answer. Today, how­
ever, after designing four speech syn­

thesizers and reading hundreds of 
readers' letters each month, I've come 
to regard speech synthesis as a new 
technology that's only begun to be 
used to its full potential. 

Next Month: 
Build the Circuit Cellar MPX-16 

computer system, which is based on 
the Intel 8088 and is bus-compatible 
with the IBM Personal Computer.• 
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Circuit Cellar pro1ect kits available from the 
Mlcrom1nt. circle I 00 on the reader service 
inquiry card at the back of the magazine 

The following are available from: 

lntex Micro Systems Corporation 
Suite 1717 
755 West Big Beaver Rd. 
Troy, MI 48084 
(313) 362-4280 

1. Intex-Talker, the assembled, tested, 
and FCC-approved version of the 
Microvox text-to-speech synthesizer. 
With power supply and documenta­
tion ... $295. 

OEM availability and pricing will be 
discussed on request. Please add $4 for 
shipping on all Intex-Talker orders 
within the United States; please add 
$20 for shipping on overseas orders. 
Residents of Michigan please include 4 
percent sales tax. 

* * * �
The Micromint Inc. 
917 Midway 
Woodmere, NY 11598 
(516) 374-6793 

(for technical information) 
(800) 645-3479 

(for orders only) 

1. Complete kit for building the 
Microvox text-to-speech voice syn­
thesizer, including the SC-OlA and all 
other components, enclosure, power 
supply, and documentation. ..$215. 
2. Votrax SC-OlA voice-synthesizer in­
tegrated circuit .. . $50 each. OEM quan­
tities are available. 

Please add $4 for shipping on all 
Microvox orders in the United States; 
please add $20 shipping on overseas 
orders. Residents of New York please 
include 7 percent sales tax. 
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