




Here’s a low-priced computer that won’t run out 
of memory capacity or expandability halfway 
through your project. 

Typically, computer usage tends to grow, requir›
ing more capability, more memory, more storage. 
Without a lot of capability and expandability, your 
computer can be obsolete from the start. 

The new System One is a real building-block 
machine. ft has capability and expandability by the 
carload. 

Look at these featu res: 

� � Z80-A processor 

� � 64K of RAM 

� � 780K of disk storage 

� � CRT and printer interfaces 

� � Eight S-100 card slots, allowing expansion 
with 

- color graphics 
additional memory 

-� additional interfaces for telecommunica• 
lions, data acquisition, etc. 

� � Small size 

GENEROUS DISK STORAGE 
The 780K of disk storage in the System One 

Model CS-1 is much greater than what is typically 
available in small computers. But here, too, you 
have a choice since a second version, Model 
CS-1 H, has a 5" Winchester drive that gives you 
5 megabytes of disk storage. 

MULTI-USER, MULTI-TASKING �
CAPABILITY �

Believe it or not, this new computer even offers 
multi-user capability when used with our advanced 
CROM1x� operating system option . Not only does this 
outstanding O/S support multiple users on th is com›
puter but does so with powerful features like multi-

pie di rectories, file protection and record level lock. 
CROMIX lets you run multiple jobs as well. 

In addition to our highly-acclaimed CROMIX, there 
is our coos• . This is an enhanced CP/M1 type system 
designed for single-user applications. CP/M and a 
wealth of CP/M-compatible software are also 
available for the new System One through third›
party vendors. 

COLOR GRAPHICS/WORD PROCESSING 
Th is small computer even gives you the option of 

outstanding high-resolution color graphics with our 
Model SOI interface and two-port RAM cards. 

Then there’s our tremendously wide range of 
Cromemco software including packages for word 
processing, business, and much more, all usable 
with the new System One. 

ANTI-OBSOLESCENCE/LOW-PRICED 
As you can see, the new One offers you a lot of 

performance. It’s obviously designed with anti›
obsolescence in mind. 

What’s more, it’ s priced at on ly $3,995. That’s 
considerably less than many machines with much 
less capability. And it’s not that much more than 
many machines that have little or nothing in the 
way of expandabi lity. 

Physically, the One is small - 7" high. And it’ s all›
metal in construction. It’ s only 141/s" wide, ideal for 
desk top use. A rack mount•option is also available. 

CONTACT YOUR REP NOW 
Get all the details on this important building-block 

computer. Get in touch with your Cromemco rep 
now. He’ ll show you how the new System One can 
grow with your task. 

�CRO MlX and COCJS are lrademark< o/ Cromemco Inc. �

tCPIM b a 1"""’""rlc of Digi1al Reoean;;h �

[3 CromemeoTM 
In co r po ra ted 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 � (415) 964-7400 

Tomorrow’s computers today 
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.•• stands well above 

other S-100 graphics dis­ '' ... better monochromatic
plays in its price and per­ . display .... " 
formance range." El.ECTRON1C DESIGN. 

BYTE, Product Review 1981 Technology forecast 

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

RS-170 com­
posi te or direct 
drive output 

Local or external 
sync generation 

4 Mhz zao 
microprocessor 

60 hertz real­
time clock 

8 level interrupt 
tie-in 

IEEE SIOO bus 
compatible 

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

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

Light pen 
interface 

Time multi­
plexed refrekh 

4K resident 
Screenware1M 

Pak I operating 
system 

i 

32K RAM 
i.solated from 
host address 

space 

High speed 
communica lions 

over pa.ralleJ 
bus po.rts 

And now ...COLOR!! I 

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

Ask about our multibus and RS-232 versions. 

SCION 
Circ le 370 on Inquiry card. 
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Edltorlal -----------­

presently in existence uses some form of the English­
based ASCH character set.) And the Japanese (like the 
Chinese, who face a similar problem) must become as 
computer-literate as the rest of the world to survive in the 
coming computer age. Their preoccupation with over­
coming the computer-language barrier wilJ necessarily 
temper their aggressive ways for a while. Nonetheless, I 
have a great deal of respect for their abi lity to get up to 
speed quickly. 

I welcome the Japanese into the "international com­
puter sweepstakes." Only when we begin to think on a 
more global than national scale will we see that the so-­
called "Japanese threat" is really more of an "interna­
tional promise." 

* * * 

A Note About Our Hardware Reviewers 
This month we review six Japanese computers in "Six 

Personal Computers from Japan" (page 60) cowritten by 
Michael Keith and Christopher Kocher. Both men work 
i.n advanced computer science research in the southern 
New Jersey area and wrote the NEC PC-8001 review that 
appeared in the January 1981 BYTE (page 72). Producing 
these six comprehensive reviews was a major undertak­
ing, and we thought BYTE readers would enjoy learning 
a little bit about their backgrounds. 

Michael Keith Chris Kocher 

Michael Keith is 26 years old and has a BS degree in 
electrical engineering from the New Jersey Institute of 
Technology and an MS in electrical engineering from 
Stanford University. He owns an Apple 11 computer. 
Among other things, he uses it in his spare time to 
manage the finances of his church. His other pursuits in­
clude playing the piano, reading, and juggling. 

Thirty-four-year-old Chris Kocher has a BA in 
chemistry and an MS in systems engineering, both from 
the University of Pennsylvania. He is, in his own words, 
"slowly making my way toward a PhD in systems 
engineering." His hobbies include collecting books (over 
2000 so far) and cross-country skiing. • 
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Computr1ew �

New! 
CPIM•B6For
IBM PERSONAL COMPUTER 

The first available implementation of CP/M-86 for 
the IBM Personal Computer has the features needed to run 
the full range of CP/M-86 application programs. Included 
are serial and parallel printer support, a 'smart' screen 
driver which can emulate most popular CRT tenninals, 
and double density 193K/drive disk capacity. The Tecmar, 
Inc. Winchester hard disk & other peripherals are also 
supported. 

Innovative features include built in horizontal 
scrolling and screen line editing which lets the user 
extensively edit or re-enter any line on the screen for 
CP/M and application programs. Besides editing the line 
being typed in , the cursor may be moved to any line on 
the screen, and the line edited by overtyping or inserting 
and deleting characters. Typing the Return' key will then 
send the line, as it appears on the screen, to CP/M. While 
common on mainframe systems, this screen line editing is 
new to CP/M and greatly reduces the amount of retyping 
necessaiy due to mistyped or repeated commands. 

CompuView CP/M-86 for IBM Personal Computer... $'325 
VEDIT-86 with above purchase. . . . . . . . . . . . . . $100 

8086 Software 
' VEDIT full screen editor for CP/ M-86, SCP 86-DOS, 
IBM Personal Computer and IBM Displaywriter. Disk and 
Manual .... .. .... . . ... .. . . .. .. . .. .. $195 

• CP/M-86 BIOS for popular S-100 disk controllers and 
SCP 8086 computer. Source Code ... . ........ $90 

V-COM Disassembler 
Finally a Z-80 disassembler for CP/M which produces 

easy to read code, a cros.5 reference table and handles 
INTELand ZILOG mnemonics. V-COM is exceptionally fast 
and produces an .ASM file directly from a .COM file. 
V-COM can accept two user created information files. One 
contains assignments of labels to 8 and 16 bit values; the 
second specifies the location of tables and ASCII strings. 
The resulting .ASM file will then contain labels and proper 
storage allocation for tables and strings. Each information 
file may contain nested 'INCLUDE' to other files. Each 
package includes a 30 page manual, sample program files 
and variations of V-COM compatible with the TDL, MAC 
and two types of ZILOG assemblers. . . . . . . . . . ... $80 
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Letters �

IBM’s Personal Computer 

I am in lovel After spending con­
siderable time at the local IBM Product 
Center and reading many highly favor­
able articles on the IBM Personal Com­
puter, [ have concluded that it is the best 
personal computer on the market today. 

I especially enjoyed Gregg Williams's 
"A Closer Look at the IBM Personal Com­
puter" Uanuary 1982 BYTE, page 36). 
This was the most complete and detailed 
article I have seen on the Personal Com­
puter. However, I am confused about one 
point: does the BIOS (basic input/output 
system) reside in ROM (read-only 
memory) or in the DOS7 From other 
sources, I have heard that it occupies 6K 
bytes of ROM, along with BASIC and the 
power-on self-test software; Mr. Williams 
contends that it is in the DOS. Who's 
right7 

Thank you for a terrific article in a ter­
rific magazine! 

Arthur A. Glecker 
2726 Saint Paul St. 
Baltimore, MD 21218 

In a long article, pieces of information 
do not always get grouped i11 the best 
possible way. Althougli the section on tl:e 
IBM BIOS does not say that the BIOS is in 
ROM, tl1e last line of table 6 (page 54) 
does give tliis information. Tlianks for 
your interest in my article . ... G. W. 

I enjoyed "A Closer look at the IBM 
Personal Computer." It was the first 
review I've read that contained nontrivial , 
information. I learned things I didn't 
know even though I've read most of the 
manuals and have played with the com­
puter to some extent. 

On the negative side, I think your 
benchmarks were not quite fair to the IBM 
Personal Computer BASIC. Unlike most 
other BASICs, lBM's BASIC allows the 
use of integer variables in FOR sta te­
ments. Since most FOR loops are over in­
tegers anyway, it certainly makes sense to 
use an integer variable index if it is 
available. ln the benchmarks this could be 
accomplished by changing the Is to l%s or 
by using DEFINT I to declare I as an in­
teger variable. 1f you try it, I think you'll 
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find that it knocks 2+ seconds off each of 
the IBM PC times. 

Jim Mehl 
POB632 
Los Gatos, CA 95030 

Thank you for your kind words about 
my article on the IBM Personal Com­
puter. However, I must reiterate a point 
that seems to be forgotten by many BYTE 
readers: that a benchmark gains its validi­
ty by executing, as nmcl1 as is possible, 
the same program on different machines. 
Integer variables are nothing new: several 
other Microsoft BAS/Cs have integer vari­
ables (e.g. , Apple II Applesoft and Radio 
Sl1ack's TRS-80 Model III BASIC). When 
the same program coded with integer 
variables is run , the relative rankings of 
the machines should be almost exactly tl1e 
same-but then, that's another bench­
mark, isn't itl And since we can't run 
every possible program on a computer, 
we run a set of benchmark programs tf1at 
we have carefully chosen to be represen­
tative. We did not use a full set of bench­
marks in the IBM article due to time con­
straints: l1owever, a full set of BASIC 
benchmarks was used to test the six 
Japanese computers reviewed in this issue 
(see page 60) . .. . G. W. 

Gregg WiUiarns's "A Closer Look at the 
IBM Personal Computer" was highly in­
formative. It is a worthy successor to Phil 
Lemmons's article, "The IBM Personal 
Computer: First Impressions" (October 
1981 BYT'E, page 26). The comparison be­
tween IBM medium resolution (320 pixels 
per row) and IBM high resolution (640 
pixels per row), which is discussed on 
page 39 and pictured in photo 6, may be 
unfair. The performance in high­
resolution mode is probably limited by 
the resolution of the red-green-blue (RGB) 
monitor that was used. The RGB color 
monitor shown in photo 1 appears to be 
an Amdek Color II, which is advertised to 
resolve up to 560 pixels per row-80 less 
than the high-resolution mode of the IBM 
Color/Graphics Monitor Adapter. 

Incidentally, Amdek is now accepting 
orders for a $10 adapter that enables its 
RGB monitor to use the intensity bit car­

ried on pin 6 of the IBM Color/Graphics 
Monitor Adapter, and thereby to generate 
16 colors. 

Gary G. Price, Assi.stant Professor 
Department of Curriculum and Instruction 
University of Wisconsin- Madison 
Teacher Education Building 
225 North Mills St. 
Madison, WI 53706 

Tl1ough the monitor we used was not 
supplied by Amdek, it is function ally 
identical. Both are produced by Hitachi 
and are RGB high-resolution monitors. 
When ordering the intensity bit adapter 
from Arndek, ask for tl1e 16-Color 
Modification. Future models of tl1e 
Amdek Color I/ will include built-in 
16-color capability. Amdek is located at 
2420 E. Oakton St., Suite E, Arlington 
Heights, IL 60005 (312) 364-1180. 
. .. M.H. 

Too Much Praise for IBM7 

BITE has defined a new era in personal 
computing-in terms of IBM. No cus­
tomer experience taken into account, no 
long-term usage needed to evaluate-the 
IBM Personal Computer is arriving, 
therefore nothing else need be said. Let us 
all dispose of our several hundred thou­
sand IBM imitations, which just coin­
cidentally predate the Personal Computer 
by some years. 

What has IBM learned from its own and 
others' experience? First and foremost (to 
quote Chris Morgan's editorial, "Of IBM, 
Operating Systems, and Rosetta Stones," 
January 1982 BYTE), "the keyboard alone 
is one of the best I've seen, though I wish 
the shift keys were more conventionally 
placed. (Oh, well.)" Is "Oh, well" the only 
comment appropriate to the "best 
keyboard" designed by a company that 
has produced what may purport to be the 
standard of office typewriter excellence7 
BYTE simply passes off a conscious cor­
porate stupidity with an "oh well." Justify 
it to the typist who uses a typewriter alter­
nately with the new "oh well" standard 
and hits the wrong keys consistently on 
both. 

How many other facets of this machine 
have been glossed over in the same man­
ner but without accompanying comment? 
Are we seeing the new BYTE objectivity? 
A 16-bit chip operating in 8-bit mode is 









Letters---------------------------------------------------------------­
aggressive Customer Relations depart›
ments concerned with the care of cus›
tomers, there would be no need of Public 
Relations departments in their organiza›
tions. Undoubtedly, they would experi›
ence an increase in sales plus improved 
relations with their dealers. 

U the Federal Trade Commission ever 
took the time to examine this failure to ex›
tend warranty coverage to the ultimate 
consumer, I suspect a "cease and desist" 
order would be forthcoming. 

I suggest that lntertec dean up its act 
and provide a reasonable level of protec›
tion to the guy at the end of the pipeline. 
He deserves nothing less. 

R. C. Redpath 
250 Ramblewood Parkway 
Mount laurel, NJ 08054 

The letter to the editor, in the January 
1982 BYTE, from James Ford of Paoluccio 
Willis Nau Associates regarding the pur›
chase of several Superbrains and a subse›
quent misunderstanding between Mr. 
Ford and the dealer he purchased the 
equipment from points out an industry›
wide problem. 

Certainly, one should attempt to pur›
chase equipment at the best possible price; 
however, it’s important to remember that 
the sale is only the beginning of the rela›
tionship between the dealer and the cus›
tomer. From time to time, equipment does 
malfunction and must be repaired; advice 
about commun.ications, protocol. and 
software is sometimes called for. 

Here at Compudial/ Tristar, we give a 
guarantee from the date of purchase on 
Superbrains and other lntertec equipment 
and stand behind the product with 
knowledge of its capabilities and limita ›

tions. This is not meant to be a self›
congratulatory statement; rather, it is to 
point out to our dealers and potential cus›
tomers that, just as not all Superbrains are 
perfect when they come off the produc›
tion line, neither are all dealers. 

Simply stated, when one is purchasing 
any data-processing equipment, one 
should look for an established, 
knowledgeable, and reputable source that 
is capable of servicing the equipment. 

Daniel F. Brown, President �
CompudiaJ lnc. �
2 Keystone Ave. �
Cherry Hill, NJ 08003 �

More on lntertec from the 
Federal Trade Commission 

I read with interest the correspondence 
relating to the warranty on lntertec’s 
Superbrain computer. Mr. Ford, the com›
puter purchaser, assumed that even if the 
product was "inoperable when the cartons 
were first opened {he) would have had to 
pay repair charges." lntertec does not 
deny this interpretation of its warranty . 
Rather, it cla.ims that the "warranty offers 
(its] customers excellent coverage . . . . " 
Fortunately for purchasers, Mr. Ford’s 
idea of who has to pay may be as incor›
rect as lntertec’s reply is disingenuous. 

The law does not require that mercha.n›
dise be sold with a written warranty, 
However, whether or not the manufac›
turer or dealer includes a written warran›
ty, the law of 49 states (under the Uniform 
Commercial Code) usually implies certain 
wa.rranties. For example, there is usually 
an implied warranty of merchantability: 

the goods must be fit for the general pur›
poses appropriate to that type of goods. 
This implied warranty applies at the time 
of sale regardless of whether the manufac›
turer’s or dealer’s warranty has expired . 
Further, delivery of a defective item may 
be a tota l failure of consideration, or 
breach of contract, by the seller. I suggest 
that a purchaser of a defective product 
consult a private attorney if the seller 
refuses to repair or replace it. Note that 
this doesn’t apply to products sold "as is.’’ 

Incidentally, the Federal Trade Com›
mission enforces a law called the 
Magnuson-Moss Warranty Act. This law 
sets standards for disclosing the terms of 
written warranties on consumer (per›
sonal) products. Had Mr. Ford purchased 
a liome microcomputer, the company’s 
warranty would have had to state: "This 
warranty gives you specific legal rights, 
and you may also have other rights which 
vary from state to state ." 

Ra.ndall H . Brook 
Assistant Regional Director 
Federal Trade Commission 
Seattle RegionaJ Office 
2840 Federal Buildjng 
915 Second Ave. 
Seattle, WA 98174 

More on Warranties 

Isn’t it time that our industry grew up7 I 
just resisted purchasing an expensive piece 
of computer software for which the war›
ranty reads in part: 

All . .. computer programs are 
distributed on an "as is" basis wi th›
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out warranty of any kind. The entire 
risk as to the quality and perfor­
mance of such programs is with the 
purchaser. Should the programs 
prove defective .. . the purchaser 
and not the manufacturer ... 
assumes the entire cost of all 
necessary servicing or repair. (The 
company) shall have no liability or 
responsibility to a purchaser . ... 

This is not mere legal jargon. It's the 
embodiment of a business philosophy 
which seriously harms all of us. It en­
courages sloppy work and inadequate 
testing, and it increases the potential for 
dishonesty. Is it any wonder that so many 
businessmen are turned off by computers1 

To software companies I say: Accept 
responsibility for your products. Get the 
bugs out before you sell them. Don't try 
to sell a program debugged by your cus­
tomers as a "revised" or improved pro­
duct at additional cost. 

To software consumers I say: If possi­
ble, avoid products for which there is no 
warranty. Don't buy on faith. Complain 
loudly to software companies which pro­
vide no warranty. 

Of BYfE I ask: Speak out on the impor­
tance of product and software warranties. 
Help your readers by reporting on the 
warranty provided in your product and 
software reviews, perhaps in your "At a 
Glance" boxes. Praise the responsible 
finns that produce quality products and 
help to expose the ones with a reputation 
for bugs. 

John Navas II 
490 Mariners Island Blvd., 1108 
San Mateo, CA 94404 

Note Pad for the Handicapped 

I think that Howard Batie's article 
"Handi-Writer, A Video Note Pad for the 
Physically Handicapped" (December 1981 
BYTE, page 474) described the most 
valuable and original application of a 
microcomputer that 1 have seen. 

I have worked extensively with the han­
dicapped, including many cerebral palsy 
victims, and I agree with Mr. Batie's 
estimate that these people are not general­
ly intellectually deficient. Many feel that 
they are emotionally unstable, but I have 
never seen any evidence of instability that 
was not explainable, to me, by their 
severe frustration. What a boon it would 
be for such an imprisoned mind to finally 
be able to communicate! 

I am sure it would not be difficult to 
add another button lo the control panel so 
that data could be output to a printer, or 
this could be done by intervention of a 
companion, when the user is satisfied with 
the text in the buffer. 

Imagine-correspondence and creative 
writing for those who previously had no 
means of expression. 

Ralph Nottingham 
1619 SE 3.rd Court 
Deerfield Beach, FL 33441 

Software Copyright Kit 

have received an overwhelming 
number of inquiries concerning the book­
let 'The Copyright Kit-How to Copy­
right Your Computer Software," which 
was mentioned in a letter published in the 
October 1981 BYTE (see "Legal Argu­

ments," page 10). You must have an in­
credible readership! Letters and telephone 
calls poured in from all over the country, 
as well as from England and Italy. 

Please inform your readers that the 
Copyright Kit is available for $12.95 (plus 
$2 postage and handling) from B. T . 
Enterprises, 171 Hawkins Rd ., Cen­
tereach, NY 11720, and from National At­
torneys' Publications Inc., POB 150, East 
Setauket, NY 11733. 

Noel D. Adler 
POB 150 
East Setauket, NY 11733 

Apathetic Advertisers 

As one of the millions whose relation­
ship with computers has been an adver­
sary one, my interest in them was zilch 
until I read The World Challenge by Jean­
Jacques Servan-Schreiber (Simon and 
Schuster 1981), a book in which the role 
of computers in the world of tomorrow is 
rather graphically delineated . The men­
tion of BYTE in the same book led to my 
subscribing to your publication. 

Although I find much of the material in 
BYTE less than comprehensible, I'm slow­
ly learning about computers and the many 
possibilities they offer. I've already de­
cided to buy a home computer; unfor­
tunately, many of your advertisers do 
little to facilitate the process of evaluating 
their products and services. 

For example, I wrote to Apple for 
brochures and specifications on its 
various models, accessories, software, 
etc. In return, the compa.ny sent a booklet 
outlining the development of its Apple 
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Letters---------------------------------------------------------------›
Ill-but none of the more useful materials 
I'd requested. I've written Atari twice and 
telephoned once; many weeks later, Atari 
has not yet deigned to reply. Of the half­
doz.en or so computer stores I've written 
for price l.ists and information, only one 
has bothered to reply. 

I gather, from the heft of your publica­
tion and its numerous advertisements, 
that there is a rather substantial industry 
centered around home computers and 
allied products and services. But I also get 
the impression nobody's particularly 
interested in showing any initiative to 
assist a would-be purchaser in obtaining 
information that would be helpful in mak­
ing a reasonably rational buying decision. 

H. B. Brandon 
1204 Park Lane 
Oarksdale, MS 38614 

More on a Structured 6809 �
Assembly Language �

Greg Walker's interesting article, 
'1"oward a Structured 6809 Assembly 

language" (November 1981 BYTE, page 
370), will be helpful to many people who, 
for one reason or another, are forced to 
write in assembly language. 

Use of higher-level language control 
structures in assembly language goes back 
a long way. In general, there have been 
two approaches. 

The first approach is to write a special 
assembler which includes high-level con­
trol structures as part of the language. The 
earliest descriptions of this approach with 
which I'm familiar appeared in Niklaus 
Wirth's "PL360, A Programmable lan­
guage for the 360 Computers" (Journal of 
th e A ss ociation f or Com p uting 
Machinery, 15:1 (1968), pp. 37-74) for a 
large machine, and Bell and Wichman's 
"An ALGOL-like Assembly Language for 
a Small Computer" (So ftware-Practice 
and Experience, 1 (1971), pp. 61-72). 

This approach can produce comprehen­
sive error messages and more efficient 
generated code because long/short bran­
ches, etc., can be optimized. 

The second approach is to implement 
the control structures via the manufac­
turer's standard macro-assembler, as in 

ARBA Register 

"on line 
with virtually 
any computer.'" 

-
-

FJNE BUSINESS COMPUTIN G -
890 E. ROOSEVELT -
LOMBA RD. IL 60 148 

Do real lime pain! of sale inventory control 
RS2 32C in terface at 300 baud 
Sttlnd;ird asynchronous ASCII code 
fone tested LSI circui try 
s1295 suggesled re1a1l- dea1er pric ing available . 

312-620· 8566 Coming soon! Point of sale software. 
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Walker's 6809 macros. The first descrip­
tion of this approach that I know of is M. 
M. Kessler's "CONCEPT" Report 14, Im­
plementation of Macros to Permit Struc­
tured Programming in 051360 (IBM Cor­
poration, Gaithersburg, MD 20760, 
1970). The macro approach has the ad­
vantage of being piggy-backed on the 
standard assembler, thus greatly reducing 
the amount of documentation and pro­
gramming needed to support it. Also, the 
macros can be examined easily and 
aJtered, if needed, by the user. 

When our laboratory implemented 
Pascal-like control structures for the 
PDP-11 Macro-11 Assembler several 
years ago, we discovered that assembler 
programs with high-level control struc­
tures (IF . .. IBEN. DO . . . WHTLE, 
REPEAT . . . UNTIL and CASE) were 
much easier to wri te, debug, and maintain 
than the FORTRAN programs we wrote 
for the PDP-11 (FORTRAN was the only 
'"high-level" language available to us on 
the PDP-11 at that time). 

Scott Herman-Giddens 
Department of Computer Science 
Duke University 
Durham, NC 27706 • 

Expertmental Circuit �
Package Described �

At a recent con.ference of the international 
Society for Hybird Electronics, a group of IBM 
engineers described an experimental circuit 
package that makes it possible to feed power and 
information to a complex bipola.r logic in te­
grated circuit. The package, with 200 pathways 
for electr-ical signals a11d 16 for power, links 
thousands of electronic circuits on the chip with 
the rest of the circuitry in the computer system. 
T he thin metal-film pathways run between 216 
connector pins a nd 354 pads connecting the chip 
to the package. Previous IBM circuit packages of 
this naturl' had a maximum of 96 signal paths 
and 132 pads. which means tha t the technique 
being worked on doubles the signal capacity a.nd 
nearly triples the number of connection pads. 

The chip is tht> result of an experiment to 
shrink the siie of the IB I System/370's cent ral 
processing un it to a single integra ted circuit 
measuring one-quarter inch on a side. The Sys· 
tern/ 370 contains nearly 45.000 transistors, 
resistors, capacitors, and diodes. • 
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Amdek's Video-300 green phosphor monitor 
is the easy-reading choice for almost any 
system - including IBM and Apple. 
Everything about our 12" Video-300 
monitor was designed to be easy. Easy 
to read. Easy to use. And easy to match 
up with practically any computer or 
word processing system, including the 
popular Apple and IBM personal com• 
puters. So it’s easy to see why you 
should choose Video-300 tor your text 
display needs. 

Amdek’s Video-300 monitor 
features: 
� Non-glare screen to eliminate dis›

tracting reflections 

� P-3 1 �green phosphor display for 
no-strain viewing 

� 80 x 24 character display 

� 18MHzbandwidth 900 lines (center) 
resolution 

� Built -in carrying handle for porta›
bility 

� Light-weight, industrial-grade cabine›
try (only 17 lbs.J 

� UL. FCC approved 
� Full one-year warranty covering 

parts and labor 
So ask your dealer about Video-300 

- part of Amdek’s complete line of 
colCJ’. green phosphor and black and 
white monitors. Then match Video›
300’s performance and price against 
any other display monitor. For quality 
and value, you’ll choose Amdek. 

Amdek Corporation , 2420 E. Oakton St., Suite E, Arlington Heights, IL 60005. C312J 364-1180 �TL><: 25-4786 �

See our complete product line at the NCC Show, Booth #A-245, in Houston June 7-10. �
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You've heard how the persona l computer is going to 
revo lut ionize the way you work. 

So far, the rea lity hasn't measured up to the promises. 
But now there's a remarkable new software package 

that transforms the I BM Personal Computer into an 
incredibly powerful management tool (Apple and Xerox 
owners: read on). 

The first totally integrated management 
software. 

There are a lot of usefu l programs ava ilable for 
personal computers. 

Unfortunately, they all seem to use different 
commands and different ways of storing data. This creates 
rwo major problems: 

1. very time you wan I to add a new function, you 
have to learn a whole new command language. 

2. You may not be able to exchange data between 
different programs. 

But now there's a belier way. It's called the MBA, and 
it was created by a blue-ch ip management consultant, an 
MIT-trained systems designer, and some oft he country's 
most experienced business programmers. 

For the first time, MBA combines all the essentia l 
management functions in one easy-to-use package: 

Electronic Spreadsheet. The ultimate financial 
modeling 1001 that lets you create a giant spreadsheet of 
figures and text. Change one number, and every affected 
item is instant ly re-calculated. 

Word Process ing. Compose, edit, and print any kind 
of document. Make revisions yourself-faster than you 
can explain them to your secretary. Because MBA is an 
integrated system, it's easy to incorporate data from its 
other modu les into a report you 're writing. 

Data M anagement. A sophisticated electronic filing 
system that lets you store information-ANY informat ion 
- then retrieve it, analyze it, and generate reports to your 
specifications. 

Graphic Output. For those occasions when a picture 
tells your story better than words, you can easily generate 
clear, readable graphs. 

Communications. Tie into your company data center, 
a financia l information service, or virtually any other 
computer system. MBA automatically retrieves the 
information you want, and lets you ed it or rearrange it with 
a few keystrokes. 

Easy to learn. Easy to use. 
M BA's designers devoted great care to giving it a 

simple, consistent set of commands. So when you've 
learned one module, you' l l immediately be comfortable 
w ith the others. 

What, where, and how. 
MBA is offered through selected computer retailers 

who have qualified people to demonstrate and answer 
questions. 

It runs on the IBM 
Personal Computer, w ith 
Xerox and Apple 
versions avai lab le soon. 
But whichever mach ine 
you use, MBA will make 
a dramatic improvement 
in your persona l 
productivity. 

And that's a 
promise. 

Context Management Systems, Inc. 
Management software I or personal computers. 

23864 Hawthorne Blvd ., Suite 101 
Torrance. California 90505 
(213) 378-8277 
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Betamax decision could perform a 
similar function for software authors, 
unless Congress or the industry acts 
to produce some better method of 
protecting the copyrights involved. 

Another legal alternative might be 
to increase deterrence to software 
piracy by increasing the criminal 
sanctions available against copyright 
infringers. However, this leads into 
the wholly separate area of computer 
crime (which is beyond the scope of 
this article) and away from the copy­
right law's primary focus on civil , not 
penal, enforcement of the statutory 
right . While greatly increasing the 
minimum statutory money damages 
awardable against deliberate in­
fringers and including the copyright 
owner's legal fees in those damages 
might be effective deterrents, such 
measures, which would have to be 
enacted by Congress, do not appear 
to be under serious consideration. 

Of course, assorted hardware­
based technological solutions to the 
piracy problem, such as unduplicat­

able disks or ROM cartridges, exist . 
While often technologically effective, 
these methods are not always popular 
with users, limit the standardization 
and interchangeability of the various 
manufacturers' products, and don' t 
encourage independent software 
sources to write for the machine in­
volved. (A word of caution: those 
who provide information or equjp­
ment to defeat hardware or software 
antipiracy measures could be charge­
able with contributory copyright in­
fringement under the Betamax deci­
sion .) 

It is therefore easy to predict, 
without knowing exactly what will or 
should be done, that the outcome of 
the Betamax Case and any other legal 
developments involving computer 
software piracy could have an impor­
tant effect on the makeup of the 
small-computer industry. The courts 
have designed copyright law to pro­
mote human creativity. As the Ninth 
Circuit stated, "this purpose is to be 
achieved by reliance on the economic 

incentives granted to authors and in­
ventors by the copyright scheme." 
Such a purpose is not being served 
where the more widely distributed 
and lower-priced products of human 
creativity may have the least effective 
protection because of technological 
and social factors . Perhaps, then, 
some form of royalty system for soft­
ware copyright owners would help to 
remove the economic Catch-22 facing 
small-software authors as a result of 
the proliferation of small computers 
for which their programs are sold and 
on which their work may also be 
stolen. In any case, in the world of in­
expensive computer software, events 
may now be taking place that will 
determine just what economic 
threshold must be crossed before 
copyrights are really of any value.• 

Occasionally, BYTE invices rndusrry leaders to 
comment on 1opjcs related 10 the microcom›
puter lndusuy. The opinions expressed by these 
authors are 1heir own and do not necessarily 
express the opinions of BYTE or i1s publishers. 

DATAFAC ES I 

The Dataface GRQ-11 5 . Circuit board is installed 
inside typewriter back panel Interface expands your �

Olympia ES Series or Rem›
mington 200 Series electronic typewriters into a let›�
ter press quality printer for your personal or business �
computer. And, you still have a fully featured elec ›�
tronic typewriter - two machines in one. �

The GAO Series Interface features: 
1. Standard EIA RS-232-C Serial Interface and 
Parallel (Centronics compatible). 
2. Standard asynchronous ASCII code, 7 bit data; 1 
start bit; accommodates 1 or 2 stop bits automatical›
ly; accommodates odd, even or absence of parity bit. 
3. Fifty thru 9600 Baud data rate options. 
4. Two K buffer; supports X-on, X-off protocol as 
well as ATS signals. 
30 M�y 19l!2 ' BYTE Public•llofts lnc 

along side logic board. The 
connection between boards accomplished by 40 pin 
jumper cable using existing socket. No soldering 
required. Power is provided to the GRQ thru two pins 
of the 40 lead cable. Installation in 10 minutes. 

2372 A WALSH AVE., SANTA CLARA, CA 95050 
(408) 727-6704 
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How to keep cool �
when your system 

goes down. 





Ciarcia’s Circuit Cellar �

Everyone Can Know �
The Real Time �

Technological advances have made 
real-time clocks simple and inexpensive. 

It's almost three years now since I 
last discussed real-time clocks. Much 
has happened since I wrote "Anyone 
Know the Real Time?" (reference 1). 
Back then real-time clocks were 
usually put together either from exist­
ing digital watch or clock chips or 
from a series of TTL (transistor-tran­
sistor logic) counters. Microproces­
sor-bus-compatible real-time-clock 
chips were just emerging and were 
very expensive. I had to phrase my 
article title as a question. 

Steve Garcia 
POD 582 

Glastonbury, CT 06033 

Today, of course, real-time clocks 
are established, cost-effective pro­
ducts. The expense of adding a true 
millisecond-to-month time-of-day 
clock to a personal computer is barely 
more than the cost of the cheapest, 
most primitive dock of the kind in 
wide use just a few years ago. Today, 
with very little trouble, everyone 
who really wants to can know the 
real time. 

This month I'd like to update the 
story a little and describe how to con­

nect one of the latest products of real­
time-clock technology to a micropro­
cessor-based computer system, using 
a minimum-component circuit with 
battery backup, and I'll show how 
you can put together an intelligent 
clock that can function as a stand­
alone peripheral device which com­
municates time data over a serial 
communication link to a remote com­
puter upon command. But first, some 
background information. 

What Is Real Time? 

Photo 1: No longer must we assemble real-time clocks from digital-watcli parts or 
from small-scale-integrated circuits. National Semiconductor has introduced two 
components tltat do all the liard work: the MM58167A and the MM58174A. 

Why do we need a clock to keep 
"real" time? Does this mean there 
exists "unreal" time? 

Before we think too hard about 
what seems to be a philosophical con­
undrum, let's consider for a moment 
a typical application where a com­
puter monitors a number of physical 
parameters and triggers a series of se­
quentiaUy timed control outputs in 
response to certain changes in the 
parameters. 

Suppose you have a computer con­
trolling the lights in your home and 
that you want the control computer 

Copyrigh1 © 1982 S1even A. Ciarcia. 
All righ ts reserved. 

ZB is a trademark of Zilog Inc. Diagrams and 
tables pertaining to the MM58167A and the 
MM581 7'lA are reprinted courtesy of National 
Semiconductor Corporat ion. 
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GP-óIOOAI US$389

COMMAND PERFORMANCE.
you all the best featuresðincluding economy and super-clear graphics.
graphó ' ó ' :IC Primers. Selkosha s new Other valuable features

Graphic Printer puts full dot óGraphics, regular and double width character
at your command. The GP-IOOA modes can be intermixed on the same line.

a cblufnn of data as many times as Á/\utomatic pflhtlþg. WHED lhý IEXF. EXCú8dS
comma,-|d_ Software contm| enables the maximum line length, there is no loss

output, and the positioning is Áf data due tÁ Á"ÁôþÁó"-
dot addressable. Designed for simple :gó;Är::iÃ;i?u';9 i;;f;??$:$a:Ä:t"ôÁ'

the mÁ5t cosbefýcient graphic ~ Paper width argustableup to 16 inches.
Performance techó =Optional lnterface:RS232C,|EEE488,apple|.l;úKCÄ

for you now, but takes you /r * -' _j
Graphic Printer -253$ BIFIIQ *

1014 Griswold Avenue San Femaþdo, Calif. 91360 Phone (213) 355-9521 TWX 1910) 495-1715 '
EQUIPMENT DIV. 4-1-1 Talrnl Sumloa-Ru Tollyo Japan. Phone: 03-6238111 Telex: 262-2520ó





















LIJ \w/ lg Hard Disk
PHD, the ýrst Personal _
with full capacity built in backup
Advance ta a new degree of computer power and data
security with l0 Megabytes: live MB at last disk storage
and 5MB lor backup. The savings in operator time will pay
tor the PHD. Available for o wide range at popular
personal computers:

' Apple it I all three operating systems on ONE disk.
Ties into available low cost networks tor education and
oltice automation.

' IBM Personal Computer - turns the IBM-PC into the
fastest personal computer on the market.

' Xerox 620 ~ add your vertical market software
packages for a complete business solution.

I Heath-Zenith and other systems

he compact PHD can also be used as o single IOMB drive.expand to o I0 X 10 or 20 MB
the luture you can

-nliguration.

lull dealer program with þooring, service kits and demoilable now. Suggested List Price: $3,595.
rkage is ova

_ð-|__--

--,_ó-
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S100 Hard Disk Subsystem at unae..._,
General Purpose (GP) controllers - 8 bit interface
with easy interface to microprocessor-based systems
SG/R GP controller for SAIOOO interlace
SM/R GP controller tor Storage Module Drivesfor ANS! interface disk and tapebove, for
AN/R GP controllerS SM/S and AN/S some as oST/S. SG/
the SIOO bus

PHD- type subsystems are also available to OEMs.

ð-- Coil or vvrne tOdOy ñ-- U l00 DOther Micro

Rtiu

if

XCOMP. Inc.
d 5"?ñ UDealer Into Sc st SIOO Subsystem Dom Sub7566 Tra e

San Diego. CA 92121 U
Tel. m-211-3130 LÁ"" Á
Tlx t827B6 DMOil Inla UPleose call me

Name,ô____,,__-Z__,._____/,",_/,//Phone I,ô

7"-4

,1}

tle

0I""P0"Y//

Address

-- ---

óAppll ll \ o I adurr-art: olAp;è1a l:DI"{\ut01$. \r\Ã
iBM Personal Computer it a tradrmurh ol \.h.Iè'i Corp
lave: -t D lnvdrntþultl .-ti Kori): [nip ó B
riqulh hm-lb q a lradumþvh ol lamth Data Systems
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A0C4C903CBA00504C9CCC90409A0A4BSB0A0 
AO AO 
02 C4Disk Utility
C5 C9 
03 for Apple DOS 3.3 03 
04 CB 
CF AQ 
02 LOST PROGRAM (4 
cs (9 
AO 03 
C4 DORECOVERY�cs cc 
cc Cl 
cs If you haven't 09 
04 AG 
cs written over that A6 
C4 program accidental- AO 
AO DQ 
C6 ly deleted, this Cl 
C9 04 software can re-cc C3 
C5 cover it for you. cs 
03 ArJ 
A'J 05 
A(! 04 
AQ (9
AQ cc 

DO Dl D2 D3 D4 DS D6 D7 Counter or RAM Reset 

1 0 0 0 0 0 0 0 Ten thousandths of seconds 

0 0 0 0 0 0 0 Hundredths and tenths of seconds 

0 0 1 0 0 0 0 0 Seconds 

0 0 0 1 0 0 0 0 Minutes 

0 0 0 0 1 0 0 0 Hours 

0 0 0 0 0 1 0 0 Days of the week 

0 0 0 0 0 0 1 0 Days of the month 

0 0 0 0 0 0 0 Months 

Table 2: Bit specifications for the time-counter and comparison latch (RAM) reset 
format of the MM58167 A 

mal register 11 in hexadecimal. The Reset (hexadecimal 12) or RAM Reset 
ZS-BASIC Microcomputer statement (hexadecimal 13) registers. 
IS 

Clock Reading and interrupts 
C5 C9 The rocessor can find out 
08 •• 04 







What Are You Paying . .. �
For Room And Board? �

TRULY ONE OF A KIND! 
THE FIRST AND STILL THE BEST SINGLE-BOARD ZSO COMPUTER. ONLY 
$895.00 BUYS YOU THE FOLLOWING FEATUR ES: 

e ZBOA CPU 

e 4 TIMERS IZCTCI 

� 64K RAM 

e 2 SERIAL PORTS !ZSIOI 

e 2 PARALLEL PORTS (ZPIOI 

e NEC FLOPPY DISK CONTROLLER 

PLUS MORE ... 

Fresno, Californ ia 

Ma rke t ing Div ision 
llARllltlUlE 21162 Lorain Avenue , SIERRA DATii SCIENCES Fairv iew Park, Ohio 441 26 

(2 16) 331-8500 
TELEX 980131 WO MR 

NETWORKING NECESSITY! 

LIGHTNING BUSS TRANSFERS ARE TH E HEART OF THIS S-100 SLAVE 
COMPUTER. COMBINED WITH THESE OTHER GREAT FEATURES YOU HAVE 
MAINFRAME POWER IN YOUR GRASP. 

e ZBOA CPU 

e 4 TIMERS 

e 64K RAM 

e 2 SERIAL POR T S (ZSIO) 

e 4 PARALLEL PORTS (ZPIO) 

e ON-BOARD EPROM BURNER 

PLUS MORE ... 

NEED HIGH SPEED SERIAL 110 PORTS? MPM? 

THIS 4 POAT SERIAL 1/0 CARD PROVIDES EXPANSION FOR YOUR SYSTEM �
NEEDS. ALSO AVAILABLE WITH SYNCHRONOUS COMMUNICATIONS �
CAPABILITIES. �

e 4 SERIAL PORTS (ZSIO) �

e 4 TIMERS (ZCTC) �

e 0 -880K BITS/ SECOND �

e BAUD RATES PROGRAMMABLE 75 TO 19.2K �

OUR BOARDS CAN BE CONFIGURED TO OPERATE WITH THE 
FOLLOWING SOFTWARE PRODUCTS: 

"CP/ M 0 MP/ M �cP/ NET 
’"TURBOOOS SIN GLE USER OR N ETWORK ING 
SPECIA l N elWO RKING SOFTWA RE 
KONA N HARO DISK SUB SYSTEMS 

"REGIS TERED TRADE MARK OF OIGllAl RESEARCH CORPORATIO . 
..REGISTERE D TRADE M ARK OF SO’TW ARE 2000. 
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Listing 1: A BASIC/Debug program written for the ZB-BASIC Microcomputer cmd the MM58167A to allow them t o func tion as an 
intelligent serial time-of-day clock. 

100 REM Serial Controlled Real Time Clock �
110 Rem �
130 a=%b807:b=%b806:c=%b805:d=%b804:e=%b803:f=%b802 �
140 1=@240 �
142 if 1=161 then 148 �

148 1=@240 �

200 Rem Reset Interrupt �
205 m=@%b810 �

300 Rem Set interrupt control register �
310 input n :@%b8ll=n �

500 Rem Read Interrupt Status Register �
510 print hex (@%b810) �

600 Rem Check Interrupt Line �
605 p=@%C000 �

143 gosub 600 �
144 goto 140 �

150 if 1=137 then 300 �
152 if 1=146 then 200 �
154 if 1=147 then 1000 �
156 if 1=148 then 1300 �
158 if 1=149 then 500 �
170 goto 148 �

210 goto 140 �

330 goto 140 �

520 goto 140 �

610 if AND(p,%80)=0 then 140 �
11 ! 11620 print �

630 goto 200 �
1000 Rem Time Set Subroutine �
1005 "Enter date. Preceed entries with %" �
1010 "Month (1-12) ";:input g �
1020 "Day of the month (1-31) ";:input h �
1030 "Day of the week (1-7) ";:input i �
1040 11 Hour (1-24) ";:input j 
1050 "Minute (0-59) ";:input k �
1060 "Press SPACE to start clock" �
1070 if @240=160 then 1090 �
1080 goto 1070 �
1090 @a=g:@b=h:@c=i:@d=j:@e=k 
1100 goto 1200 �
1200 REM print full time parameters 
1210 goto 1220+@c 
1221 "Sunday ";:goto 1250 �
1222 "Monday ";:goto 1250 �
1223 "Tuesday ";:goto 1250 �
1224 "Wednesday ";:goto 1250 �
1225 "Thursday ";:goto 1250 �
1226 "F riday ";:goto 1250 �
1227 "Saturday ";:goto 1250 �
1250 if @a>9 then goto 1259+@a-6 
1255 goto 1259+@a 
1259 goto 1260 �
1260 " January ";:goto 1280 
1261 " February ";:goto 1280 
1262 " March ";: goto 1280 � Listing 1 continued on page 56 
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AndThe 
Winnerls••• IBC 
B - FourVsers! 

When you are racing toward that finish line, 
beating the competition is everything. IBC is 
the choice of OEM's, system integrators and 
dealers throughout the world, because in 
benchmark after benchmark our smal l 
business computer systems f inish first. 

We finish first because we are faster, offer 
higher quality peripherals and can expand 
our sys1em signlf icantly beyond our nearest 
competitors . In fact. looking at the chart 
below. you can quickly see why knowledge­
able rese llers are choosing IBC. 

Oasis Operating System 
(Mox. Users} 

CPU Speed (MHZ) 

me 
9 

6 

Disk Speed 110 (MB/Sec.) .81 65 .:: 

Seek (Mill i Sec.) 35 50 I I 

Cache Disk Memory Yes 0 

Join us in the winners circle with high 
performance equ ipment and the best dealer 
plan in the industry. Cal l or write : 

OUTSIDE THE USA 

Jfl(/inlegralerl Business Compulers 

WITHIN THE USA 

JIK/ DISTR IBUTION 
2159.2 Moriflo 'Street 
Chatsworth, CA 91311 
(213) 882-9007 TELEX NO. 215349 

4185 11c:mlsGn Blvd ., Swile 301 
Ogden, UTAH 84403 
(801) 621-2294 









Six Personal �
Computers from Japan �

A comparative review of the BMC ifBDO, the Canon CX-1, the �
Hitachi MB-6890, the NEC PC-8001A, the Fujitsu FM-8, and the �

Systems Formulate Corporation BubcomBO �
Do you want a Japanese computer? 

Before you answer too hastily, think 
back a few years. 

The trend setters who bought 
Toyota automobiles when they first 
appeared in the United States in the 
late 1960s got a great deal of bemused 
attention from their neighbors. The 
neighbors maundered about spare 
parts, Detroit styling, and horse­
power, but the Toyota owners just 
smiled. They knew they were getting 
a low-cost car that was reliable and 
met their needs at a time when the 
domestic companies did not care to 
address that particular set of needs. 

Today, of course, American 
motorists rush to buy Japanese cars 
while Detroit automakers, scratching 
their heads and wondering what went 
wrong, scramble to imitate the vir­
tues of the Japanese imports. And in 
other industries in which Americans 
have heretofore led the world, pun­
dits and xenophobes alike are 
stridently warning, "The Japanese'll 
getcha if ya don't watch out!" Many 
steel companies and electronics firms 
are beginning to feel the uncomfor­
table heat of Japanese competition. 

Christopher P. Kocher �
4233 BaJtimore Ave. �

Philadelphia, PA 19104 �

Michael Keith �
D-46 Abbington Dr. �

Hightstown, NJ 08520 �

What about personal computers? A 
few Japanese firms have started sell­
ing "Americanized" versions of their 
computers, and a few others plan to 
start. Will the Japanese take over 
again? 

Our crystal ball is no better than 
anyone else's, but we would like to 
help you decide for yourself. In this 
article, we evaluate and compare six 
Japanese personal computers: the 
BMC if800, the Canon CX-1, the 
Fujitsu FM-8, the Hitachi MB-6890, 
the NEC PC-8001A, and the Systems 
Formulate Corporation Bubcom80. 
Some of them are already being sold 
here; some are in the process of being 
adapted for the American market; 
and some may never be sold here. 

Of course, there is no one best 
computer, just as there is no single 

typical computer user. Each com­
puter represents a design team's at­
tempt to assemble a set of features 
that will appeal to a variety of users. 
How you rank a computer depends 
very much on what you plan to do 
with it. We will try to give as com­
plete a picture of each machine as we 
can; you must supply the ranking. 

Since the computers examined here 
are in various stages of adaptation, it 
would not be fair to rate the docu­
mentation of all the machines on the 
same scale. While some machines 
came with complete instruction man­
uals in English, others came with in­
structions written only in Japanese or 
with what were obviously first drafts 
of translations. 

Moreover, since we had a limited 
time in which to examine a large 
number of very complicated ma­
chines, we had to concentrate on 
what is most salient: features that are 
conspicuously excelJent, egregiously 
awful, or strikingly unique. We un­
doubtedly missed many subtleties of 
each machine. If this gives a mislead­
ing picture of any computer, we 
apologize. 
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�J�a�p�a�n�~�~� Computer>---------------­

Photo 1: The BMC ifBOO computer. Shown here is the basic 
machine consisting of a keyboard/processor module, two 
floppy-disk drives, a color video monitor, and a unique built-in 
printer. Notice tile 10 "super-function" keys along the bottom of 
the display screen. These are fully programmable function keys 
tl1at can be used for menu selection or other forms of interaction Pho\ographs accompanying lhis <1rticle. except photo 6. were laken by Paul 

Avis. phOtographer. and Pauline Elkin, stylis t in programs. 

Photo 2: lmide the keyboard unit of the ifBOO. The built-in 
printer med1anism is clearly visible. Tire printer can operate as 
either friction-feed or tractor-feed, and produces a high-quality 
dot-matrix output. 

The prize for the most computer in 
the smallest package goes to the if 800 
Model 20 computer, manufactured 
by the Oki Electric Company of 
Japan. But since it is marketed in this 
country by BMC Computer Corpora­
tion (which has its office in Carson, 
California-the abbreviation stands for 
Business Machines Corporation), we 
refer to it as a BMC product to avoid 
confusion. Although it is billed as a 
personal computer, it will receive 
much consideration as a small-busi­
ness computer because it has high­
resolution color graphics, support for 
Digital Research's CP/M operating 
system, a built-in printer and floppy­
disk drives, and a very high-level 
BASIC language all as standard 
equipment. 

BMC if800 �
Hardware Overview 

The basic if 800, shown in photo 1, 
consists of two pieces, one mounted 
above the other. One module con­
tains the processor circuitry, the key­
board, and the printer; the other 
module contains the video-display 
screen and two Sl/4-inch floppy-disk 
drives. The two modules are con­
nected by two cables, one for the 
monitor and one for the disk drives. 
The combined system is sufficiently 
compact to fit well on even the most 
crowded table. 

Keyboard 
The 98-key keyboard is very solid 

and has a nice typing feel. In addition 
to tactile feedback, you receive audio 
feedback with every key depression 

in the form of a faint click from the 
speaker under the keyboard. If a key 
is held down for more than a second, 
it automatically repeats the typing of 
its character, along with audio feed­
back. 

The 98 keys are separated into 
several groups: a typewriter-key­
board section, 10 program-assignable 
function keys, 8 editing keys, a 
numeric keypad, and several special 
keys. The special keys include keys 
for setting tabs, a CAN (cancel) key 
(which erases the line currently being 
typed), and three keys for controlling 
the printer. The typewriter section 
also has a GRAPH key (for accessing 
a set of special graphics characters, 
such as card symbols and line­
drawing characters) and a COMO 
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At a Glance 
Name 
BMC if800 jModel 201 

Distributor 
BMC Comput er Corporauon 
860 Ease W alnut St. 
Carson. CA 90 746 
!213) 323·2600 
Dimensions flnchesJ 
19'l. by 20 by 26% 

Microprocessor 
ZBO. 8·brt 

Size of User Memory 
64K by tes 

Number of Keys 
98 

Number of Function Keys 
20 

Bullt-ln Hardware 
Dm-mamx prin ter: 1w o 5 v.. -inch floppy· 
ask drives; color video moni!Of 

Standard Interfaces 
RS·232C j08· 25J; �~ �g �h �t� pen; monochrome 
video monitor; RGB color moni!Or; audio· 
cassene tape 

Optlonal Interfaces 
8-1nch floppy -disk drrves; parallel 110 pon ; 
IEEE-488 bus; AID. DIA converters 

Expansion Sockets 
3 

Character Sets 
Roman. katakana. graphics 

Graphics/Color Resolutlon 
640 by 200 

Number of Colors 
8 

Other Features 
Time-of-day crock w ith banery. speaker 
w ith musrc sublanguage 

Price 
s7950 jw ho le system) 

PRI T key, type LIST, and hit 
RETURN, and you have instant hard 
copy. A separate HARD COPY key 
can be used to dump the current 
screen image {text and/or graphics) to 
the printer. 

It also has a KANA key, which the 
manual says allows access to Japanese 
katakana characters. However, in the 
American unit, the key has been dis­
abled with a metal spacer. {See the 
text box "Japanese Character Sets.") 

Built-in Printer 
The if 800's self-contained printer is 

conveniently placed behind the key­
board so that the paper comes out in 
the same direction as it does in an or­
dinary typewriter. The dot-matrix 
printer uses a wire-impact mechanism 
and a regular typewriter ribbon, and 
has both friction- and tractor-feed 
mechanisms. Its printing speed is 80 
cps (characters per second), and the 
print quality is excellent (almost good 
enough to conceal the dot-matrix 
printing method). The only short­
coming we noticed is that in dumping 
a screen image (as opposed to regular 
character-by-character text printing) 
the scan lines are spread quite far 
apart in the printed image, making 
text or detailed graphics difficult to 
read. We hope this is only a software 
limitation. 

What's Inside? 
Photo 2 gives an inside view of the 

keyboard/processor module, where 
various components of the computer 
are visible. The cover lifts off easily 
for access to the insides. The key­
board sits on top of the main printed­
circuit board, which contains the 
microprocessor (a ZBOA running at 4 

key that allows single-keystroke ac­
cess to various BASIC keywords. 

When the PR! T key is depressed, 
everything that appears on the 
display screen is printed by the built­
in printer. A small LED (light­
emitting diode) on the keytop in­
dicates whether the computer is in 
print mode. For example, to get a 
program listing, merely hit the 

megahertz [MHz )), memory, and 
support circuitry, as well as a small 
speaker for aud io output. The key­
board assembly is all metal, provid­
ing a degree of electromagnetic 
shielding For the main circuit board. 

Also inside the case is a real-time­
clock chip that can be read by soft­
ware. We were surprised at one f ea­
ture of the time-of-day clock: the first 
time we plugged in the if800 and ran 

Japanese 
Character 
Sets 

/apcmese, unlike most languages. 
lias four separate writing systems. 
and it 1'.s not unusual to see all of them 
on one page. 

Kanji characters are pictographs 
taken from Chinese. One character 
represents one word or concept. Kan­
ji characters are used to represent 
roots of nouns or verbs. 

Tlte hiragana and katakana 
systems are syllabaries in wltich one 
character represents one consonant­
vowe/ pair. Hiragana cliaracters, f u/I 
of grace{ ul but tiny curlicues, are 
considered easier to read and are used 
in most text to indicate inflectional 
endings and to spell out words tlrat 
are uniquely Japanese. Katakana 
characters represent exactly the same 
syllables as the ltiragana but are more 
angular. They are used for cliildren's 
books, official documents. and trans­
literating foreign words, especially 
foreign technical terms. 

Tlie Roman alphabet is used for 
s11ch things as computer commands, 
in large part due to the ubiquity of 
Western computer-language systems. 

Most of the Japanese personal 
computers reviewed lrere offer a 
Roman-alphabet keyboard with 
some sort of locking shift key that 
allows the same keys to be used for 
katakana as well. Generally, a few 
very common kanji characters are 
thrown in as graphics keys (the pic­
tograplis for "'date" and '" time," for 
example), but the hiragana characters 
require resolution beyond the 
capability of most noninterlaced 
video displays. 

If you think about it , the Japanese 
character sets miglrt explain much of 
the feverish teclmological develop· 
ment in certain segments of the 
Japanese electronics industry- like 
the work on very dense read-only 
memories. Tlie /apanese require great 
amounts of memory just in character 
generators to form the comp/ei kanji 
characters. 
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Photo 3: A sample display from tlie if800, iJlustrating some of tl1e graphics 
primitive operators. Most of the picture was produced �i�~ �s �i�n�g� LINE commands to 
draw polygonal outlines followed by PAINT commands to fill tile polygons. 

Photo 4: An example of "dithering" on the i f800. Even though only eight colors are 
available, by juxtaposing dots of different colors in different combinations, many 
different, apparently solid, colors can be displayed. This technique can also be 
used on the Fujitsu and Bubcom computers. 
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one of the demonstration programs, 
the system showed the correct time! 
A little hunting inside the unit re­
vealed a nickel-cadmium battery that 
keeps the clock chip going when the 
computer is unplugged or turned off. 

Connecting to the Wor]d 
Nea.r the rear of the keyboard/pro­

cessor module are five slots for 
peripheral-device-controller circuit 
cards. Two of these slots are occupied 
by controller cards for the color video 
display and the two floppy-disk 
drives. Many other optional inter­
faces are available, including a con­
troller for 8-inch floppy-disk drives. a 
Centronics-compatible parallel 
printer port, an IEEE-488 interface 
(an Institute of Electrical and Elec­
tronics Engineers standard connec­
tion scheme), AID (analog-to-digital) 
and DI A (digital-to-analog) con­
verters, and additional RS-232C 
serial 110 (input/output) ports. 

The keyboard/processor module 
has other switchE:s and connection 
points. Built into its right side are a 
DB-2SS connector for RS-232C serial 
communication and DI (Deutsche 
Industrie Norm) connectors for a 
light pen, a black-and-white 
composite-video monitor, and an 
audio-cassette recorder. On the left 
side are two push-button switches 
that reset the system. The first but­
ton, labeled IPL (Initial Program 
Loader), is a "hard" reset that restarts 
the system in its power-up state, 
whereas the second button.. NMI 
(Non-Maskable Interrupt), is a "soft" 
reset that returns you to the BASIC or 
CP/M command level (if possible). 
The NM I button is useful for aborting 
execution of a program in an infinite 
loop or some other "hung" state 
(when Control-C may not work). 

Display Modu]e 
The top module of the if800 houses 

the standard color video monitor, 
which provides a high-resolution (640 
dots horizontally by 200 dots ver­
tically) eight-color display. Charac­
ters can be displayed in two sizes and 
in various screen formats (80 or 40 
characters by 20 or 25 rows) . 



A unique feature of the if800 is the 
group of 10 "super-function" keys 
that are located on the video-monitor 
module, just below the display 
screen. These 10 keys duplicate the 
functions of the 10 function keys on 
the keyboard. Thus, they can be used 
under program control to produce 
any desired response. Their location 
makes it easy for an inexperienced 
user to select an item from a menu 
simply by pressing the function key 
just below the item shown on the 
screen. This would be especially use­
ful in combination with a light pen 
because a program could be written 
that never required you to type on the 
main keyboard. You would just have 
to use the super-function keys. 

Just to the right of the display 
screen are the two 51/,-inch two-sided 
double-density floppy-disk drives. 
Each floppy disk can store 280k 
(280,000) bytes. 

Overview of Software 
The two major software packages 

that came with our if 800 computer 
were Oki BASIC, a Microsoft prod­
uct, and a version of the CP/M 
operating system. In addition, several 
demonstration programs that run 
under each were provided. 

Oki BASIC is a very high-level im­
plementation of the BASIC language 
that fully exploits the hardware of the 
if800. For example, many of the 
special functions on the keyboard 
(such as TAB, DEL (deletej, CAN, 
and the function keys) are supported, 
as well as the COMO key, which 
allows single-keystroke typing of 
commonly used BASIC commands. 
Most of the peripheral devices can be 
directly controlled from BASIC, in­
cluding both disk drives, the printer, 
the onboard speaker, the light pen, 
the dock and calendar, and RS-232C 
ports. 

Each peripheral device is supported 
by a whole array of BASIC key­
words. An example of a device­
control keyword is ON COM 
GOSUB, which allows a program to 
be interrupted by data arriving at the 
RS-232( port. A subroutine call is 
performed when a signal is detected 

on the port. This in effect allows for 
interrupt processing-usually re­
served for assembly-language pro­
grammers- entirely within BASIC. 

Displaying Graphics 
Because the if800 contains a high­

resolution color display, you might 
expect good graphics support from 
BASIC. We were not disappointed; 
many high-level keywords are avail­
able for manipulating the graphics 
screen. Primitive operators for draw­
ing are available for creating images, 
including CIRCLE. LINE (which in­
cludes the capability of drawing rect­
angles), and POINT. In addition, a 
graphics macroinstruction facility 
called GML (Graphics Macro Lan-

Each computer 
represents a design 
team's attempt to 
assemble a set of 
features that will 

appeal to a variety of 
users. 

guage) is built into Oki BASIC. This 
is used by defining a BASIC character 
string consisting of GML commands, 
which appear mostly as a single letter 
followed by a single numeral. Typical 
GML commands are: 

Un-Move cursor up n pixels 
(there are corresponding 
commands for other 
directions) 

Cn-Set color ton 
Sn- Set scale factor to n 
Xstring- Execute a previously de­

fined GML string 

To execute a GML command, the 
statement DRAW string or string­
va.ria.ble is issued. One GML string 
can call another GML string, thus 
providing a nested-macro facility. 
Consequently, small detailed objects 
(such as game pieces or special sym­
bols) can be compactly described and 
drawn with a single command. 

Another facility for describing de­
tailed graphics images is the DEF 
CHR$ statement in BASIC, which re­
defines any of the characters in the 
character set. Note, however, that 
characters can be only two colors 
(fo reground and background), 
whereas GML commands can draw 
images with multiple colors. 

Another interesting BASIC key­
word is PAINT. A PAINT statement 
fills in the area starting at specified 
Cartesian coordinates and bounded 
by a specified border color with a 
specified fill color. The area bound­
ary can be any complex shape bound­
ed by any color (which need not be 
the same as the drawing color). If the · 
boundary is very large and complex, 
an OUT OF MEMORY error may 
result , since a recursive algorithm 
utilizing a stack is used to process a 
PAINT command. This command, 
combined with the geometric com­
mands, can be used to easily create 
graphics displays using filled 
polygons. A sample picture drawn by 
one of the authors is shown in photo 
3. This was drawn entirely by a small 
BASIC program (containing a lot of 
DATA statements!). 

The high horizontal resolution (640 
dots across) allows use of a standard 
trick in computer graphics that can 
effectively provide many more than 
eight colors. This technique is called 
dithering and depends on the follow­
ing effect: if we draw a horizontal line 
consisting of alternating blue and red 
pixels, our eyes will area-average the 
pixels and perceive the line as a solid 
line of a color somewhere between 
blue and red. By using different com­
binations and mixtures of the eight 
available colors, a whole array of dif­
ferent, apparently solid, colors can be 
displayed. Photo 4 shows a display 
created using this technique. Unfortu­
nately, the BASIC P AlNT keyword 
does not support filling with dither 
patterns, but someone will eventually 
write such a routine for the ifBOO. 
Even more impressive graphics will 
then be possible. 

The eight-color display can be 
thought of as three overlaid planes of 
red, green, and blue pixels. It is possi-

Moy 1982 © BYTE Publicatlgn• Int 65 



Japane5'? Computer5---------------­
ble in software to choose whether one 
or several of these planes are to be 
displayed at any time. This could be 
used, for example, to allow superim­
posing a grid over an image in an ar­
chitectural application program. The 
grid could be instantly displayed or 
removed at the touch of a key. 

Musical Possibilities 
A set of commands is also available 

for making single-voice musical melo­
dies through the onboard speaker. 
Another sublanguage called MML 
(Music Macro Language) is used. A 
BASIC string is defined containing 
MML commands, which include 
commands for specifying pitches, oc­
taves, timbres, and rests. To play the 
melody, the statement PLAY string is 
executed. 

Minor Gripes 
We noted only a few minor prob­

lems with the if800. When program­
ming in BASIC. the keyboard pro­
duces uppercase letters in the normal 
mode. To get lowercase letters, the 
SHIFT key must be used. There is no 
shift-lock or lowercase-lock key, and 
there does not seem to be any way to 
reverse this behavior to the behavior 
most people expect (no shift = lower­
case, shift=uppercase). This is fine 
for most programming, but if you 
have to type a lot of text (for exam­
ple, in entering program instructions 
into the source file). it becomes an­
noying. The lowercase characters 
that have descenders are somewhat 
inelegant, as well; this is because of 
the. small character matrix (8 by 8 
dots). 

Other Observations 
In addition to Oki BASIC. we 

tested a 64K-byte version of CP/M. 
Since CP/M is widely known, we 
shall mention only a few unique fea­
tures of the BMC version. First, a 
library of graphics routines that can 
be called from Microsoft's MBASIC is 
available. This allows utilizing most 
of the Oki BASIC graphics primitives 
(LlNE, CIRCLE, PAINT, etc., but not 
GML commands) from MBASIC. In 

Photo 5: Th.e Canon CX-1 computer. All the parts of the basic macliine (keyboard, 
processor, two disk drives, and green video-display screen) are contained within a 
single molded plastic case. 

Canon CX-1 �

fact, the CP/M graphics library 
seems to execute these commands 
slightly faster than Oki BASIC. 

A version of Wordstar, the popular 
word processor from Micropro Inter­
national, was also supplied. Overall 
it works quite well, with most of the 
special features (such as boldface, un­
derlining, and text justification) sup-

The CX-1 computer is being 
presented in the marketplace mainly 
as a business computer, partly 
because of its one-piece construction 
and its monochrome green display 
screen, which make it quite at home 
in an office setting. The documenta­
tion is well suited for use by inex­
perienced off ice workers. I t is being 
marketed in this country by Canon 
U.S.A. Inc., which has its main office 
in Lake Success, New York. 

ported by the if800's built-in printer. 
Features not supported include multi­
ple text sizes and proportional spac­
ing, since the if BOO printer cannot per­
form these functions. Also of interest 
is the fact that Micropro is said to be 
working on a color version for the 
if 800, which will utilize the color 
capability of the video display. 

Hardware Overview 
The basic parts of the CX-1 com­

puter-the keyboard, processor, 
memory, video display, and two 
floppy-disk drives-are housed in a 
single cabinet measuring 53 by 64 by 
33 cm (21 by 25 by 13 inches), shown 
in photo 5. This single-piece design 
has both advantages and disadvan­
tages. An advantage is that there are 
no connecting cables to break or wear 
out. A disadvantage is that the unit 
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takes up a lot of desk space and is 
quite heavy; it weighs 2S kg {SS 
pounds). 

Keyboard Characteristics 
The CX-l's keyboard has 84 keys. 

In addition to the normal typewriter 
keys, it includes a numeric keypad, 
several command keys {SHIFT 
LOCK, UC, CTRL [Control), CAN, 
and ESC [Escape)), several editing 
keys (four cursor-control arrows, 
HOME, INS [insert). and DEL), two 
mode-select keys (PROG and OPE), 
and a HLT (halt) key. 

Among the command keys are 
both a SHIFT LOCK key (which acts 
like a typewriter shift lock in that 
both alphabetic and numeric/symbol 
keys are locked in the shifted posi­
tion) and a UC key (for "uppercase," 
which shift-locks only the alphabetic 
keys). The unfamiliar mode-select 
keys are used when programming in 
BASIC to switch between program­
ming and operating modes (this will 
be explained later). 

The HLT key is used to put the 
computer into a "pause" state. The 
computer will suspend whatever it is 
doing and display a special prompt 
character to show that it is in the 
pause state. You can then either con­
tinue or abort the current process. If 
this is done during execution of a 
BASIC program, variables can be ex­
amined in the pause state. This is very 
useful for debugging programs. 

Another unfamiliar key is the large 
one labeled ST ART on the right side 
of the keyboard. This key usually 
seems to work just like the RETURN 
key. It is labeled ST ART because of 
the feature of Canon's BASIC inter­
preter that allows you to run a pro­
gram by just hitting ST ART in the 
"OPE" mode (rather than having to 
type "RUN'' and then hit the 
RETURN key). 

One notable omission from the 
keyboard is a REPEAT key (or a pro­
vision for automatic repetition of 
characters from all the keys). This is 
especially annoying when you are 
using the cursor-movement keys, as 
in editing; you have to keep jabbing 

away at the keyboard to keep the cur­
sor moving. A REPEAT key would 
eliminate much of this tedium. 

Other Hardware Features 
The 12-inch green monochrome 

video-display screen sits over the key­
board. The display format is 24 rows 

Photo 6: The CX-1 display, show­
ing the dual-i ntensity (or 
"boldface") capability. Characters 
can be displayed in two different in­
tensities on the CRT (cathode-ray 
rube). Also, notice the clock display 
in the lipper right-liand corner. This 
display (which can be either real 
time or elapsed time from some 
event) is a1,itomatically refreshed 
every second by the operating 
system. Photo by tlie authors. 

of 80 characters, and the overall 
display quality is excellent. One rare 
feature of the CX-1 is its ability to 
display characters on the screen in 
two different levels of brightness (sort 
of an electronic boldface). Photo 6 
shows an example of this dual­
intensity display, along with the com­
plete character set. The CX-1 is an en­
tirely character-oriented machine; 
these characters are all that can be 
displayed on the screen. There are no 
user-definable characters or any 
mechanism for displaying bit-mapped 
graphics. 

A unique feature of the CX-1 is a 
constant display of the time from the 
internal time-of-day clock; this 
always appears in the upper right­
hand comer of the video screen. 

To the right of the screen are two 
S1/4-inch floppy-disk drives. Each one 
has a capacity of 320k bytes per disk. 
The operating system has a software 
door-lock function that prevents an 
absentminded user from opening the 
drive doors when the read/write head 
is engaged. 

In the rear of the case are jacks for 
two optional additional disk drives, 
an optional light pen, three RS-232C 
serial ports, and three Centronics­
compatible parallel ports. 

Software: Operating System 
The Canon computer is built 

around an 8-bit 6809 microprocessor 
and runs an operating system called 
MCX ("Monitor program for CX-1"), 
which is both powerful and uncon­
ventional. It is a very "mode­
oriented" system; that is, you 
perceive the system as operating in 
various modes, each identified by a 
different prompt character. Operat­
ing modes, and their prompt charac­
ters, include: 

0> MCX command mode 
$ BASIC operating mode 
% BASIC programming mode 
@ Pause mode 

Editor 

You can switch modes by various 
commands or keystrokes. Commands 
are not always obvious or consistent, 
however. For example, to switch 
from BASIC programming mode to 
operating mode, you must press the 
OPE key (whereupon a small LED on 
the OPE key lights up). To switch 
back, however, you must press 
PROG and then hit the RETURN key. 

Another unconventional charac­
teristic of the MCX operating system 
is that all user typing appears on the 
bottom two lines of the screen. There­
fore it has no screen editing, and even 
the method of entering and editing a 
BASIC program takes some getting 
used to. When a BASIC statement is 
entered, it first appears on the 
twenty-third line of the screen, near 
the bottom. When the RETURN key 
is typed, the statement jumps to the 
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