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BYTE’5 NEW LOOK 

The redesign of a magazine always re­
quires some adjustment by the reader. 
and so we pondered the matter before 
proceeding to change BYTE's ap­
pearance. In the end. we went ahead for 
several reasons. We want to make BYTE 
easier to read without making it less 
technical. We want to include more in­
put and feedback from readers. to make 
reviews easy to distinguish from feature 
articles. to make review findings clearer 
by using graphics. and to give some of 
BYTE's most popular articles the best 
possible setting. 

Note that we have made no changes 
for change·s sake. There is much con­
tinu ity. Robert Tinney. whom time only 
improves. remains our cover artist. Our 
new typeface. Novarese. has a classic 
feeling. like that of our old Palacio. but 
is more chiseled. Steve Ciarcia and Jerry 
Pournelle still appear prominently in 
major sections. The redesign. devel­
oped by McGraw-Hill 's Joe Davis and 
refined and implemented by Rosslyn 
Frick. our new art director. keeps BYTE 
clean and simple. We think the judicious 
use of art and white space makes BYTE 
more pleasing to the eye and not garish 
or splashy. 

The front of the magazine now in­
cludes an "Update" section where we 
can bring important matters to your at­
tention . "Update" will contain. among 
other things. corrections of errors in 
previously published articles. Another 
addition to the front is a few pages of 
the most important items from "What's 
New:· You will also find up front "Ask 
BYTE:' "Book Reviews:· "Clubs and 

ewsletters:· and "Event Queue:· 
We have included more reader input 

and feedback by setting letters to the 
editor in smaller type. by introducing 
"Review Feedback" at the end of the 
Review section. by introducing "Up­
date:· by expanding the space for 
responses to Jerry Pournell's popular 
column (more on this below). and by 
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enlarging Steve Ciarcia's "Ask BYTE." 
The four main sections of BYTE are 

the Feature section. the Theme section. 
the Review section. and the Kernel. The 
distinguished artist Ivan Chermayeff has 
done graphics to introduce the first 
three of these sections. The Feature sec­
tion now comes first. This section pro­
vides a variety of previews and descrip­
tions of major new products and in­
depth articles on topics of interest to 
sophisticated personal computer users. 
This month we provide a close look at 
the HP 110 portable. the second half of 
Steve Ciarcia's blockbuster article on 
building a Z8000 board for the IBM PC. 
part I of an Ada primer. and other ar­
ticles including a preview of the in­
novative Macintosh Pascal and a clever 
way of making FORTH work faster. We 
have moved "Ciarcia's Circuit Cellar" to 
the Feature section because Steve really 
writes a major feature article each 
month rather than a traditional column. 

Next comes the Theme section. which 
explores in depth a different subject 
each month. This month's theme articles 
discuss computers in education. with an 
emphasis on their use at the university 
level. Thanks to DEC. IBM. Apple. 
Zenith . and other companies. personal 
computers are now reaching campuses 
in volume. Associate Editor Donna 
Osgood's introduction to the Theme 
section shows the variety of uses for 
personal computers in universities. 
schools. and outside the formal educa­
tional system. 

The Review section follows the Theme 
section . Reviews carry a slug on each 
page identifying them as reviews. The 
graphics in reviews of the Chameleon 
Plus. lnfoscope. and C compilers give an 
indication of what to expect in BYTE's 
future reviews. Note how the graphs in 
the Chameleon review compare that 
machine's features and performance 
with two de facto standards-the IBM 
PC and the Apple Ile. From now on. you 
will see similar graphs for every system 

(text continued on page 8) 
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I/ext co11ti11ued from page 91 

Fourteen Firms Back Network Standard 
Fourteen computer makers. communications firms. and manufacturers announced their sup›
port of a network based on the IEEE 802 .4 broadband token bus standard. General Motors 
and Boeing Computer Services signed an agreement pledging support of the standard and 
promising to demonstrate a working network at the National Computer Conference next 
month. Also participating in the demonstration will be IBM. Hewlett-Packard. Digital Equip›
ment Corp .. Honeywell. NCR. Charles River Data Systems, Intel, Motorola, and others. While 
the demonstration will be of a factory-floor network, 802 .4 could also be used to network 
personal computers. General Motors showed the network earlier this year at its technical 
center in Warren. Michigan. 

Epson and Commodore Show New Computers 
Epson showed the PX-8. a new notebook computer. at the recent Hannover Fair in West 
Germany. The computer includes 64K bytes of RAM. an 8-line by 80-column LCD, a micro›
cassette tape drive. a Z80-compatible processor. and the CP/M 2.2 operating system in 
ROM. MicroPro announced that ROM-based versions of its application software programs. 
including Portable WordStar. Portable Cale. and Portable Scheduler. are bundled with the 
PX-8 , which is not yet available in the U.S. 

Although Commodore showed prototypes of several computers. it didn’t announce details. 
pricing. or availability dates for any of the products. The most talked-about machine was an 
8088-based MS-DOS computer. reportedly based on Bytec’s Hyperion. Commodore also 
displayed a Z8000-based computer with dual floppy-disk drives. 256K bytes of RAM. and 
the UNIX-like Coherent operating system. Commodore also showed the Commodore 16, a 
scaled-down version of its 64. 

Microrim Offers Conversational Query language 
•+I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I It I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Microrim Inc. has introduced a conversational query language for its R:base series of 
database-management programs. The language. called CLOUT. allows a user to get database 
information by using commands that resemble English-language questions. CL.OUT requires 
an IBM PC with at least 2 56K bytes of RAM and two double-density double-sided disk 
drives; a hard disk is recommended . The $195 program works with PC-DOS. MS-DOS. BIDS. 
and UNIX. using R:base. which costs $495 . 

Microrim also announced two new versions of R:base-the Model 6000 for multiuser sys›
tems and the Model 2000 for the IBM PCjr and other small systems. 

NANOBYTES 
IBM has developed an experimental I-megabit dynamic random-access memory (DRAM) 
chip using existing manufacturing facilities. The chip uses a silicon and aluminum metal 
oxide semiconductor (SAMOS) technology .... Phoenix Software, Norwood. MA. is offering 
its custom-written IBM-compatible ROM BIOS for MS-DOS to computer makers. Phoenix 
says the code was written without any knowledge of IBM’s BIOS and thus companies using 
it should be free from lawsuits .. . . Holmes Engineering, Murray. UT. is offering the Portable 
Micro Drive. a wafer tape drive for the Radio Shack TRS-80 Model 100 notebook computer. 
The $3 70 unit can store up to 64 K bytes on a tape cartridge and includes a rechargeable 
battery . . .. Fujitsu America. San Jose. CA. announced a 671-megabyte 14-inch Winchester 
disk drive with a price of $7045 in quantities of 100.... Digital Equipment Corp. is now 
offering an eight-user Micro/PDP-I I for about $20,000. including two terminals and a 
printer.... Seequa Computer Corp., Odenton. MD. will use Tubor's 3V4 -inch disk drive in its 
Seequa 32 5. an enhanced version of its Chameleon. Seequa is the first computer maker to 
use the drive. 
From Nlkkei BYTE, Tokyo: Epson appears ready to unveil two hand-held computers. the 
HC-80 and HC-88. with built-in Japanese-language processing functions. The high-resolution 
LCD will show either 90 kanji (Chinese) or 640 English characters at a time . . . . Mitsubishi 
and 8-Con Systems are selling a kanji version of Microrim’s R:base 4000 database software 
for Japanese MS-DOS computers. 
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TI makes the best software 
perform even better. 
When choosing a computer, there are 
two important things to look for. Who 
runs the best software-and who runs 
the software best! That's why we're staging 
a dramatic country,wide side,by,side 
comparison against IBMTM called "Dare 
to Compare." 

Come to a participating dealer and 
take the "Dare to Compare" challenge. 
You'll see first, hand how .. . 

TI makes software 
faster to use. 
Take a closer look. See how we give you 
more information on,screen than the 
IBM PC? That way you'll spend less time 
looking for data, and more time using it. 
We also give you 12 function keys, while 
they give you 10. Unlike IBM, we give 
you a separate numeric keypad and cur, 
sor controls. And that saves you both 
keystrokes and time. We also isolated 
the edit/delete keys to reduce the 
chance of making mistakes. 

TI makes software 
easier to use. 
TI gives you up to 8 colors 
on,screen simultaneously, 
which makes separating 
the data a lot easier. IBM 
displays only 4. Our graphics 
are also sharper. And easier 
on the eyes. 

BM 
I 

I 

1:1 

IBM Personal Computer �
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CONTROLLER CORRECTION 

I recently ran into a problem with my Apple II 
disk drive. I couldn't find a comroller card that 
wouldn't stop every two seconds while reading 
in a text file longer than two sectors. This pause 
was annoying because the disk drive sounded 
like it was dying and it took me twice as long 
to read the file. 

I don't know how many companies and how 
many o f their controller cards have this prob­
lem. bu t I have experienced it twice. I asked 
some pc pie at the Hughes Apple Byter's Club. 
with which I'm affiliated. about this problem. 
but nobody rea lly knew what caused it. It has 
been suggested to me that there may be a 
POKE command that keeps the motor running. 
but I have yet to find out if this is true. 

My roommate noticed that while using an 
Apple contro ller. the drive continued to run ap­
proximately I Y, seconds after contro l had 
returned to the user. I solved this problem by 
increasing the size of the tantalum capacitor on 
the threshold of the timer ch ip by about 10 
microfarads. The capacitor controls the amount 
of time the output line stays enabled on the 
motor control. This allows the drive motor to 
stay on a few milliseconds longer than before. 
so DOS has a chance to fini sh transferring the 
contents of the file buffers and return for more 
data befo re the motor stops spinning. Other­
wise it would have to restart the d ri ve motor 
before it could resume reading. This is what 
added the extra time it took to read in the fi\c(s) . 

I hope this information will save your readers 
some unnecessary frustration. 

CHRIS A. NIELSEN 

Nielsen Engineering 
2910 Seventh St. 

Sanca Monica. CA 90405 

AM ERICA N AS APPLE PIE 

The introduction of the Apple Macintosh com· 
puter has been eagerly awaited by many home 
and business computeri sts. The complete 
description in the February BYTE !'The Apple 
Macintosh Computer" by Gregg Wi ll iams. Feb­
ruary. page 30) is certainly impressive and I can 
see m<iny applications fo r the Macintosh. I 
would consider the Macintosh fo r those ap­
pl ication were it not for one negative factor. 
The Apple computer has been. since its intro­
duction. one o f the most popular com puters. 
regarded as American as apple pie. Now comes 
the Mac intosh computer and. Jo and behold. 
it uses a Sony storage medium. It seems to me 
that if the United States is going to lead the 
world in computer technology. it has to be in­
novat ive and responsible enough to develop 
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those leading technological products that make 
it the world leader. 

When I go look at television sets. video­
cassette recorders. cameras. etc.. I find an 
almost total predominance from the Japanese 
manufacturers. This is appall ing. What has hap­
pened to U.S. technology in these fields? IL has 
appeared that our technical excellence has 
returned in the areas of computers and certain ly 
the world has looked to the U.S. for computers 
in rhe past several years. If the American-as· 
apple-pie computer suddenly incorporates 
Japanese-supplied hardware. what is the next 
step? 

I. fo r one. have given up considering the Mac· 
intosh computer fo r any application I have. I 
will not contribute in any way to the furthering 
of Japanese technology into the American com­
puter industry. and I think Apple Computer Inc. 
deserves a fai ling grade for contributing to an 
already substantial balance of payments defici t 
with its Macintosh design. I hope the rest o f the 
computer-buying public wil l recognize this un­
Arnerican approach and express their reaction 
at the computer store purchase counter. 

DAVID A. NIBBELIN. P.E. 

President. Variable Acoustics Corp. 
2 22 2 West Vickery Blvd. 

Fort Worth. TX 76102 

IN THE RAINBOW CORNER 

I would like to comment on recent crit icisms 
of the DEC Rainbow that appeared in two 
March articles J"The User Goes to COMDEX. 
1983... by Jerry Pournelle. page 352 . and 
"Reviewer's Notebook:· by Rich Ma lloy. page 
213) and in a letter to the editor by Carter 
Scholz (page 20\ in the same issue. It was just 
last month !February 1984) that the (then) edi tor 
in chief o f BYTE. Lawrence I. Curran. editor· 
ialized on the drive to be compatible with IBM 
equipment. Mr. Curran's point was that the com­
patibili ty craze might be stifling innovation that 
usually arises from smaller companies. Now in 
March. Messrs. Pournelle and Malloy criti cize 
the DEC Rainbow for not running IBM software 
and for not having the IBM disk format. and 
because it is not being cloned . Possibly they 
should read the March editorial. because they 
too seem to be caught up in the compatib ility 
craze. 

Mr. Pournel\e's article correctly grasps the ob­
vious. that the DEC Ra inbow was never in· 
tended to mimic the IBM. therefo re it will not 
run IBM software. Many initial purchasers of the 
Rainbow· Jand I ca n assure Mr. Pournelle that 
there are many Rainbow owners! were in· 
dividuals who were already fam iliar with DEC 
minicomputers. These people wanted a home 

computer compatible with other DEC equip­
ment that also ran the popular commercial soft­
ware packages (the Rainbow emulates the 
VTIOO terminal. an industry standard that is 
often cloned). In providing for the needs of the 
initial market. DEC created a product superior 
to the IBM. The screen resolution is better. there 
are buil t-in com munications and printer ports. 
and space is provided for a second set of ha lf­
height floppy-disk drives or a hard-disk drive. 
I disagree with Mr. Pournel\e about the key· 
board. and I feel that it is superior to that of 
the IBM and may be the best in microcom· 
puters today. 

Mr. Malloy makes some remarks about the 
DEC that I feel are incorrect. He implies that 
the Rainbow 100 Plus is required to format MS· 
DOS disks. Rather. it is the version of MS-DOS 
that determines whether the Rainbow will for· 
mat MS-DOS disks. My regular Rainbow using 
version 2.05 of MS-DOS fo rmats disks perfect­
ly. The version 2.05 MS-DOS was a no-cost op­
tion wi th my computer. and it is supplied by 
default with the 100 Plus computer. Mr. Malloy 
also slighted the Rainbow because the Rainbow 
100 Plus looks like the 100 except for a plastic 
sticker. This is a cheap shot: DEC's Plus option 
to the Rainbow is merely an addition of the 
hard-disk drive. hardly requiring a change in the 
processor enclosure. I reca ll Mr. Pournelle 
discovering that he had the IBM PC XT mother­
board only after he had removed the cover and 
inserted his own memory chips (" 'Chaos Manor 
Gets Its Long·Awaited IBM PC February. page 
113). 

The Digital Classified Software (DCS) needs 
some clarification. The DCS program ensures 
that the software is adapted to the Rainbow 
hardware and special-function keys. The DCS 
program <ilso requires DEC to provide software 
support. I can't imagine ca lling IBM in San Jose 
to ask about Lotus 1-2-3. yet this is the service 
DEC provides. DEC is providing hardware and 
software support from one source. a trend I find 
comforting. Also. third-party software is now 
available: in fact. I saw a DEC booklet lat the 
local computer store) listing hundreds of in­
dependent 1nonauthorized) vendors providing 
programs on Rainbow-compatible disks. Even­
tually software will provide translation links be­
tween disk formats that all manufacturers (IBM. 
DEC. Thndy. etc.) fail to provide. 

Finally, I wo uld like to state that the Rainbow 
is a capable home and business computer that 
has sufficient and improving software. (Don·t be 
fooled. all the biggies provide software for the 
Rainbow.) The Rainbow was never intended to 
be a hacker's machine and Mr. Scholz should 
never have purchased one. The Rainbow has 
sufficient slots fo r extra memory. a superb 

ltext conti11ued on page 16) 









LETTERS �

(text continued from page 16) �
by a touch-typist Obviously. Mr. Pournelle didn’t �
look closely enough to notice the dip in the F �
and I keys- a more subtle and successful ’"horn• �
ing’" device than some other keyboards that �
distinguish the home row. �

Carter Scholz•s letter in the same issue raised 
more serious points. First of all. ’" wretched.. is 
an irresponsible description of the documen›
tation. hardly earned by a missing bottle of 
screen cleaner (which u.ns supplied with the first 
monitors). I frankly don•t find the errors he 
seems to have run across. 

Second. my prejudice may be that I can•t take 
BASIC seriously. but we have formatted the 
screen very easily in dBASE II. Turbo Pascal. and 
assembly language. 

Third. he fails to distinguish between disk for›
mats and software. The machine can read sev›
eral disk formats (Robin. VTl80. Rainbow. IBM 
8 and 9 sectorJ and hundreds of programs off 
the shelf (not counting RCP/M software). and 
with addit ional software can read many more 
disk formats. 

Mr. Scholz intimates a use for the machine 
quite different from that for which it was de›
signed. And his representation of DECs 
software-classification program (which we think 
of as insurance against uninstallable or im›
mature products) and disk format 1400K is an 
enhancement over 320K in my book. not "per›
verse’") is libelous. 

Let me explain what this ’"collage of impres›
sive features with li mited utility" did for my 
company in the last year: 

� It typeset 4 5 magazine pages of insur›
ance-company statistics using Multiplan and 
transmitted them to our typesetter using 
nothing more than the communications 
parameters in ROM and the operating›
system commands. 
� It stepped in to typeset our stories when 
our typesetter went down. 
� It schedu led and billed our advertising. 
then it took over the scheduling. billing. and 
circulation maintenance of our directory. 
� It estimated and bi lled all our commer›
cial pri nting. 
� This year it replaced our ledger. no mean 
achievement for an " immature product• • 
with little uti lity. 

DEC understa nds us. We want an appliance 
that gets specific jobs done and doesn•t break 
down. If we have a question (even about pro›
gramming function keys). we want a number to 
call with a prompt and courteous answer at the 
other end. DEC delivers that at a very low cost. 

In fact. any intelligent cost analysis of their 
formatted quad-density disk offering proves it 
is competitively priced. Again and again we find 
(with rare exception) DEC on our side. 

Finally. Mr. Scholz appears as naive about the 
stock market as he is about the business world. 
As all Rainbow users have come to know. the 
wheels of justice grind slowly. but they grind 
exceeding small. 

Well . I’m sti ll looking forward to your review 
(text continued on page 22) 
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AZTEC C86 �
Opt imized "C" compiler for PC DOS, MS DOS & GP I M-86 �

PC DOS. UNIX 1/ 0 , math, screen, graphics libraries �
8086 assembler. linker & librarian, overlays �

/ PRO - library source, debug , ROM, MASM & RMAC , 8087, large model �

AZTEC C II NEW C COMPILERS �
AZTEC C68K for MACINTOSH � Optimized "C" compiler for GP I M, TRSDOS & LOOS 

assembler, linker & librarian, overlays, utilitiesVAX cross compilers 
UNIX 110 , math & compact libraries 

I PRO - library source. ROM , M80 & RMAC 

C TOOLS & AIDS 
Z editor (like Vi) , C TUTOR compiler, PHACT database. 
C GRAFX, UNI-TOOLS I, QUICK C, BABY BLUE for PC AZTEC C65 

to GP / M cross. QUADLINK for PC to APPLE cross "C" compiler for APPLE DOS 3.3 , ProDOS or COMMODORE 64 
VED editor, SHELL. UNIX & math libraries 

I PRO - library source, ROM. overlays 

CROSS COMPILERS �
Compile & link on HOST -test on TARGET machine �

HOSTS: UNIX. PC DOS. CPI M-86. CP / M-80, VENIX, PCIX. APPLE �
TARGETS: PC DOS. CP/ M-86. CP / M-80. APPLE. RADIO SHACK. �

COMMODORE 64, other hosts and targets available �

PRICES 

AZTEC C86 C COMPILER AZTEC C II C COMPILER AZTEC C CROSS COMPILERS 
PC DOS MSDOS 249 CP / M 199 PDP-11 HOST 2000 
CP/ M-86 249 / PRO EXTENSIONS 150 PC DOS HOST 750 
BOTH 399 TRS 80 MODEL 3 149 CPI M-86 HOST 750 
/ PRO EXTENSIONS 249 TRS 80 MODEL 4 199 CPI M-80 HOST 750 
Z (VI EDITOR) 125 TRS 80 PRO (3 & 4) 299 APPLE HOST 750 
C TUTOR COMPILER 99 
PHACT DATABASE 299 AZTEC C65 C COMPILER 
C GRAFX 99 APPLE DOS 3.3 199 
SUPERDRAW 299 Pro DOS 199 
UNI-TOOLS I 99 BOTH 299 
QUICK C 125 / PRO EXTENSIONS 99 

C TUTOR COMPILER 99 
E EDITOR 99 
QUICK C 125 

MANX SOFTWARE SYSTEMS �
Box55 �

Shrewsbury, NJ 07701 �
TELEX: 4995812 �

TO ORDER OR FOR INFORMATION: 

CALL: 800-221-0440 (outside NJ) 
201-780-4004 (NJ) 

Australia : Blue Sky lnduslries - 2A Blakesley SI. - Chalswood NSW 2067 - Auslralia 61-2419-5579 
England : TAMSYS LTD - Pilgrim House - 2-6 William SI. - Windsor. Berkshire SL4 1BA - England - Telephone Windsor 56747 �

Shipping : per compiler next day USA $20, 2 days USA S6. 2 days worldwide $75, Canada $10, airmail outside USA & Canada S20 �
UNIX is a trademark ol Bell Labs. CPI M. CP t M-eo and CP I M-66 are trademarks of ORI. PC DOS is a lrademark of IBM. MS DOS is a trademark of MICROSOFT. �

N.J. residents add 6% sales tax. 
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808M!088 8086/8088 MC-68000 
IBM MS DOS CPIM-68K 
PC DOS 

FORTRAN-77 j j j TBA 

C BASIC Compiler j j j j j 

PascaVMT+ j j j j j 

Level U COBOL j j / j TBA 

Pl/I / / / TBA 

c j / / / 
Assembler Plus 'lbols / j / / TBA 

Access Manager / / / / TBA 

Display Manager / / / / TBA 

micro/SPF / / / 
COBOL Animator / j / 
Personal BASIC / 
Dr. Logo / TBA 













LETTERS �

(text continued from page 33) 

and Gary Gilbreath. January 1983. page 283.J 
Eagerly comparing my .COD listing to the DRI 
and Intel listings. I saw a close correlation be­
tween Microsoft's and Intel's optimization 
strategies. 

My summary: Where Intel dedicates CX and 
AX to somewhat specific functions. Microsoft 
seems to use AX generally. This results in five 
instructions (that the Intel code did not require) 
to load AX with the desired values. In one case. 
Microsoft saves an instruction. adding directly 
to the count in memory whereas Intel adds to 
and then stores AX. The bottom line is that Intel 
produces a tighter. faster Sieve. but not by 
much. 

Because I use MS-DOS and do not have ac­
cess to iRMX/86. I was pleased to see how well 
Microsoft Pascal optimizes. Although some may 
be bothered by the fact that the Microsoft .COD 
file is just a memo listing and not an assembly­
language source that can be modified. this suits 
me just fine. Code that is not tinkered with is 
one less picket in the fence to come loose-or 
one less to be hammered up in the first place. 
The fact that the compiler does such a good 
job of optimizing is key to my happiness. 

As Christian points out. the use of COD lists 
is most helpful in analyzing alternative coding 
tactics. In one case. a piece of my Pascal source 

code looked redundant because a variable ex­
pression was explicitly stated in two consecutive 
lines. When I compiled this alongside an alter­
native that precomputed the expression. I dis­
covered that the compiler carried the results 
of the expression evaluation to the second line. 
doing automatically. and in Jess code. what I 
attempted to achieve in my alternative. 

As a final note. Christian·s discussion of ways 
to beat the FOR loop control was most instruc­
tive. Microsoft. by the way. exhibits the same 
weakness that Intel does. 

C HET FLOYD 

664 18th St. 
Manhattan Beach. CA 90266 

STILL MORE ON THE MODEL 16 
I have read with interest the correspondence 
regarding the performance of the TRS-80 Model 
16 under XENIX (Letters. October 1983. page 
20: December 1983. page 20: and February 
1984. page 2 4 ). In one sense Radio Shack is not 
to blame for the slow response under MBASIC 
or Multiplan because the use of floating-point 
arithmetic in both these products appears to 
substantially downgrade the potential. 

We have been using the Model 16 for almost 

a year with both MBASIC and Multiplan and 
have found it surprising that with these products 
the performance was not impressive but that 
the system commands (written in C) suggest that 
the machine had all the power we wanted. 

More recently we benchmarked the system 
in C. For a simple processing loop we found 
that even with floating-point arithmetic. C will 
perform the operation around 15 times faster 
than interpretive MBASIC. but if integer arith­
metic is used. the speedup becomes a factor 
of around 90 times. 

The message is clear. Floating-point arithmetic 
on the Model 16 is the main cause of poor 
performance. 

Given the speedup provided by software writ­
ten in C. there seems little doubt that. in terms 
of processing. the Model 16 is more than ade­
quate to deal with the number of users that 
Radio Shack says can be supported. I would be 
interested to learn from your readers whether 
there are any hardware solutions I could use 
to overcome the floating-point arithmetic 
problem. 

D.0. ROWE 
109 King Charles Rd. 

Surbiton. 
Surrey. 

England • 

*UNIX System Ill POWER and sophistication are yours. 
let THE SOLUTION tum your micro into all you

dreamed it could be, bringing the Ultimate 
programming environment as close as 

your modem. Just a local call 
from over 300 cities 

nationwide via Telenet. 







- -
·:. . . . . I I \ i\

•. ' , ' I \ 

Without software you'r nowh re. 
That's why the Corona PC runs virtuall y everything. Word Star.1 dBASE IP 

Lotus 1-2-33'.'' Thousands of package in all. But we didn't stop there. 
We give you 60% better graphics than IBM ® (640x325 pixels). So your pie 

charts look tastier. W doubled the memory: 128K memory expandable to 512K 
on the main board. For pow r that won't quit. And we bundle software. For instant 

productivity tight out of the box. All at a p1ice about 20% less than IBM's. 
The Corona PC. Once you can nm the world, nmning_your business looks easy In North 

America, call 1-800-621-6746 for the Authorized Corona Dealer near you. I corona I 
In Holland, call 020-03240-18111. There ar over 1600 dealers worldwide. data systems, inc. 

And their job is to help. Service by X rox. 

'IHF, CORONA PC �
IO Corooo Oata Systems 1984. 1. TM Micropto Wrp , 2. TM ihh" >0-Tatt' . 3. TM Lohli IR \·dupn'ltn t Corp. •HTS drfr er needed &>r graphics only. 
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DEVELOPMENTS ....................................... �
More on the Tandy 
TRS-80 Model 2000 
Jn our Product Description of the Thndy Model 
2000 (March. page 306) Rich Malloy mentioned 
that a numeric coprocessor chip may be offered 
as an option at some future date. The chip he 
suggested was the Intel 80187. We have since 
learned that the motherboard for the Thndy 
2000 does not have a socket for a numeric co­
processor chip and that such an option will 
most likely be offered as part of an add-on 
board for one of the expansion slots. 

We have also learned that Intel has decided 
not to market an 80187 coprocessor chip to 
work with the 80186 microprocessor. According 
to Rick Schue. a �R�e�~�i�o�n�a�l� Applications Special­
ist at Intel's Dayton. Ohio. sales office. Intel in­
stead wil l make available an integrated bus­
controller chip ca lled the 82 188. This chip will 
allow the 80186 processor to work with the 
8087 numeric coprocessor. which is readily 
available. The new bus controller wi ll also per­
mit the 8086 family of processors to work with 
two other coprocessors: the 82 586. a local-area­
network coprocessor. and the 82730. a text co­
processor that will simplify such things as pro­
portional spacing and superscripts. 

Sweet Talker II 
If you 're interested in buying the SSl263 speech­
synthesizer chip described in the March Circuit 
Cellar project. " Build a Third-Generat io n 
Phonetic Speech Synthesizer" (page 28). it's 
available from CCI. Box 428. Tolland. CT 06084. 
(203) 875-5795. for 565 plus 52 shipping (in­
cludes the Apple algorithm and data sheets). 

You also can buy the assembled and tested 
Sweet Thlker JI speech-synthesizer board. This 
board comes with the SSl263 . demonstration 
sohware. a user's manual. and a text-to-speech 
algorithm on a DOS 3.3-formatted floppy disk. 
It costs 5100 plus shipping. from The Micromint 
Inc .. 561 Willow Ave .. Cedarhurst. NY 11516: to 
order toll-free. call (800) 645-3479. For infor­
mation only. call 1516) 374-6793 . 

If you decide to build the board yourself. be 
aware of an error in figure 2 (page 32). IC! pin 
22 should connect with the Apple Bus pin 38. 

Product News 
Santa Clara Systems recently announced that 
increased outlays for components have forced 
the company to raise the price of its PCterminal 
to SI 595. The PCterminal is an IBM PC-<:ompat­
ible computer with a built-in local-area network. 
It can function as an intelligent terminal in a 
PCNet network. The original price was 51295 . 
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• The Word Processor-Professional Version 
has undergone a number of changes according 
to its Fresno-based publisher. Mirage Concepts. 
Primarily. its price has dropped to S89.95 from 
S99.95. Also. a spelling checker has been 
added. and its print and loading capabilities 
have been streamlined. 
• 3Com Corporation has reduced the cost of 
its Etherlink interface and software to 5795. a 
16 percent reduction. In addition. EtherShare 
software now supports a single I BM PC as both 
a network server and workstation: previously. 
a dedicated server was required. A new chip. 
ca lled EtherStart. which allows the IBM PC to 
function on the network without local drives or 
controllers. was also announced by the Moun­
tain View. California. communications company. 
• From Solana Beach. California. we learn that 
Kaypro Corporation has dropped the price of 
the Kaypro 2 to 51295. The company hopes this 
move will encourage more people to try its 
popular computer. 
eNovation has announced across-the-board 
price reductions of its Apple-Cat II communica­
tions line. Cutbacks range from S40 off the 
Apple-Cat II 1200-bps modem upgrade (now 
5349) to a SI 30 price cut for the 30011200-bps 
212 modem. which now lists for S595. Nova­
tion. headqua1tered in Chatsworth. California. 
is also trying to induce consumers by offering 
a free CompuServe demonstration pack with 
their purchase. 
• Staff Tuchnology Corporation. Del Mar. Cali­
fornia. has lowered the price of the serial ver­
sion of The Key to 52 10 (I to 99 units). The Key 
is a hardware module that protects software 
from unauthorized use. 
• Lotus will no longer market a version of 1-2-3 
for the Victor 9000 computer. lim Manzi. vice­
president of sales and marketing for the Cam­
bridge. Massachusetts. software developer. 
cited Victor lechnologies· recent financial woes 
as reason for the decision. Lotus wil l continue 
to support all Victor users who have purchased 
1-2-3. 

Info Interchange Standards 
The American National Standards Institute 
(ANSI) has been working on a set of standards 
and formats to faci litate the electronic inter­
change of business information. When fully im­
plemented. the new procedures should elimi­
nate such paper exchanges as purchase orders 
and invoices for companies desiring the greater 
speed and efficiency of electronic communica­
tions. 

A free report discussing these standards is 
now available. Single copies can be obtained 
from Xl2 Secretariat. TDCC. 11 01 17th St. NW. 
Washington. DC 20036. (202) 293-5514. 

FEEDBACK 

Benchmarks and Age 
Mike Forman. employed with Hewlett-Packard's 
Systems Division in Fort Collins. Colorado. wrote 
us in defense of the HP 9845A computer. which 
he felt was slighted in leffrey Star's article 
"Favorite Benchmarks" (February. page 4 36). 
While running his CBASIC benchmarks. Mr. Star 
noticed that the S30.000 HP computer was "not 
suited for plain number-<:runching because of 
its BASIC-in-ROM interpreter' · and that it was 
"faster than the 55000 IMS5000's pseudo­
interpretive CBASIC (version 2) but slower when 
compared with compiler Microsoft 
FORTRAN-So:· 

Mr. Star attributed the slow response to the 
fact that CBASIC and CB-80 use double-preci­
sion real mathematics. Mr. Forman points out 
that the HP 984 5 employed quad-precision 
mathematics. 

'The crux of the matter:· says Forman. "is that 
comparing an older product against current 
competition will always give a false indication 
of the price/performance ratio. Newer products 
cost Jess for a given performance level:' 

He then ran Mr. Star's benchmark on an HP 
9000 Model 216. which costs approximately 
55000 with BASIC. The benchmark was run in 
interpretive. interactive BASIC. using quad­
precision (i.e.. 64-bit numbers): integers were not 
used for loop counters. Thble I on page 40 
shows the results. 

In summary. Mr. Forman reminds us that 
benchmarks can be misleading. "One must be 
aware of the intended application before selec­
ting a benchmark. Just because a language is 
interpreted doesn't mean that the machine is 
slow. Conversely. a compiled language doesn't 
assure speed ... 

Tuchnlcal Point Clarified 
Katherine Hammer. Texas Instruments' section 
manager/natural-language branch. dropped us 
a line to express her satisfaction with Mark 
Haas's article on Tl's NaturalLink to the Dow 
Jones News/Retrieval service (January. page 324) 
and to clarify a technical misunderstanding that 
cropped up in the article. 

The point in question was Mr. Haas·s sugges­
tion that NaturalLink·s "Build Questions" option 
is table-driven. "Such a deduction:· explains Ms. 
Hammer. " is understandable since the symac­
tic simplicity of the command language for Dow 
Jones News/Retrieval would lend itself to such 
an approach. Nevertheless. the actual software 
underlying INaturalLink'sl component . . . is a 
general-purpose parser/translator capable of 
handling a large portion of the structures that 

(text wntinued on page 40) 
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UPDATE �

(text continued from page 38) 

Thble I: Tfie results obtained by Mr. Forman after a 40-run loop of tfie benchmark 
program described in "Favorite Benchmarks:· All tfie results. except for tfiose listed for 
tfie HP 216. appeared in Jeffrey Star's February article. 

IMS 5000 
HP Model 216 HP9845 CBASIC FORTRAN·80 CB-80 

Time (seconds) 16 74 443 44 285 

occur in natural language. Consequently. this 
software can be used to provide a similar kind 
of interface to any ·number of underlying 
systems:· 

Our thanks to Ms. Hammer for clearing up this 
issue. 

MISCELLANEA 

Library Tumplates Sought 
Microcomputer Libraries would like to hear 
from librarians willing to share general-purpose 
software templates that they might have devel­
oped. Any librarians desiring to use the 
templates or contribute to the group's collec­
tion are encouraged to write Microcomputer 
Libraries. 145 Marcia Dr .. Freeport. IL 61032. 

Computer Science 
Programs to Share 
The ECN. an educational forum promoting the 
interchange of ideas and applications. has a 
number of computer-science programs to share 
with educators. In all. 15 programs can be ob­
tained for the price of the disk and postage. The 
programs are designed for the Apple II+ and 
lie and include BASIC. machine-language. and 
DOS tutoria ls. For information. send a self­
addressed stamped envelope to Educational 
Computing Network, POB 8236-CS. Riverside. 
CA92515. 

Address Update 
LOH Computing, publisher of the Tutor-PC/ 
Graphics program. which was recently men­

tioned in BYTE. has moved. The new address 
is 1496 North Morningside Dr. NE. Atlanta. GA 
30306. (404) 885-973 5; Source account: 
TCD2 57 : CompuServe account: 70270. 140. 

Music for Your Ears 
PC Musician. a free musical-composition pro­
gram for the IBM PC. lets you create and edit 
music on screen as well as store. retrieve. and 
play back your creations. PC Musician requi res 
64K bytes of memory. a single d isk drive. PC­
DOS. and a monochrome or color-graphics 
adapter. A donation is requested if you find the 
program useful or enjoyable. Send a formatted 
disk and a postage-paid mailer to Christopher 
Wiley. POB 111. VAMC. Prescott. AZ 86313. 

$10,000 Scholarship to be 
Awarded for Best Program 
Software City has announced that it will award 
a $10.000 college scholarship to the student 
who produces the most marketable computer 
program. In addition. four runner-ups will 
receive SIOOO scholarships. Eligible programs 
must be formatted to run on Adam. Apple Hiiie. 
Atari. Commodore 64 . or IBM Personal Com­
puters. Other formats may be announced. and 

(text continued on page 44) 

BLANK DISKS ALF COPY SERVICE ALF buys large quantities of disks 
1315F Nelson Street Denver, CO 80215 (303) 234-0871 for our disk copying service - and we 

can pass our savings on to you. If 
you 're buying hundreds of disks, ALFFAST • RELIABLE • LOW COST 
is your ideal source for top quality 
disks at a reasonable price. We buy

If you produce software, ALF's disk copyi ng service Is the quick, our disks in bulk packages, avoiding 
convenient answer to your duplication needs. Most orders are shipped in the expense of fancy printing and
less than a week. Every disk we copy is verified bit by bit and guaranteed labeling. 
100% flawless. The disks listed below are 5 1 /4",

We can copy virtually a soft-sectored mini format. Standard soft sector, double density, unlabeled, 
formats: Apple II (including r b e- opy roef, ouble-boot, and fast load), with hub reinforcement ring. Other 
Apple Ill, Atari , IBM PC, Kay r , NEC PC8 p sborne, TRS-80 I and Il l, disks are available, call for details. 
Zenith Z-90 and Z-1 00, a Cl ore. Copy protect on Is available for most 

SINGLE SIDEDformats. · 
Our "no frills" pricing eans you don't ave to uy extras you don't MEMOREX $160 per 100 

need-set-up charges start at 10, and copy:· g att_arg s are 30¢ to 40¢ per NASHUA $160 per 100 
side. (See blank disk prices at r.' ght. Mi imum! 50 copies.) Quantity dis­ VERBATIM $160 per 100counts available for large orClers. 

Of course, we have the �f�r�l�l�l �~ �o �:� label �~ �p�p�l�i�c�a�t �l �o�n �,� 3-hole vinyl pages, DOUBLE SIDED 
printing of labels and sleeves, shrin packaging, heat sealing, and much MEMOREX $185 per 100 more. We can put your product in a-eustomlzed package-vinyl folder or VERBA TIM $195 per 100IBM-style binder/slip case- for a ow pr ce in small or large quantities. 

ALF is one of the oldest and most t usted names in the duplication OTHER BRANDS AVAILABLE. 
business. ALF designs and man factures copying machines that other Without sleeves: add $2.50 
copying services and software publisherls around the world rely on every shipping per 100. 
day. Our complete understanding of duP.lication technology assures· you 

With tyvek sleeves: add $7 plusof the finest reproduction availatjJe. 
$2.50 shipping per 100.We're eager to solve your dupl ication and packaging problems-

whether you want one service or total package. Give us a call Packed in boxes of 10 with tyvek 
today! sleeves: add $15 plus $3.00 

shipping per 100. 
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We've noticed that some words cause 
PC owners extreme anxiety. Words like 
"The disk drive blew... " "The data won't 
come up on the screen ... " and "The 
printer won't print:' 

Well, the 
next time 

words like 
that are 
echoing in 
your ears, 
just ask 

for Americare service from Xerox. 
Unlike a lot of manufacturers and deal-

XEROX® and Ameri<>rt'" arc 1rad<m3rli5 ol XEROX COR!'ORATION. 
IBM PC-and the IBM logi.:>2uc �~�t�c�t�t�d 1radcmatk$ or International Businl.':$ �M�a�c�h �i�n�~� �C�o�r�p�o�r�n�1 �~ �1� �.� 
()i..iadraim• i5 t' regi5tcn:d l™"=m:trk of {}uadram Q.rporaLion. 
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ers, we don't restrict our repair service to 
one select brand. Instead, we ser­

vice 22 of them, including 82 
different models. From IBM

1---'>'I• 

PCs to Quadram boards. 
And from Amdek monitors 

R1m11ir;· i11 t Qk"d ta · t41f/1011r.\'Or/e.,,,, 0 1 a pnn ers. 
Our technicians undergo intensive 

training on the equipment we service. 
In fact, they probably know as much 
about servicing it as the people who 
made it. 

And they work fast, so in most cases 
they can have your PC up and running 



XEROX �

again in 48 hours or less. 
Of course, you can't get it back fast if 

the parts aren't available. Which is why 
we're downright obsessive about keeping 
our parts department well stocked. 

Americare has Xerox Service Centers 
that provide you with a nationwide support 

system. And to 
make service even 

easter, you can 
reach us 
through our 

Well stocked t k f
partsdepartments. ne wor 0 

over 3,000 authorized computer dealers. 

Circle 362 on inquiry carcl. 

TM 

In addition, 
we offer a 
choice of on­

site, depot or pick-up and delivery service. 
Year-long service contracts or time and 
materials service agreements are available. 

So call 800-238-2300 for the Americare 
dealer nearest you. 

AMERICARE™ �
PC repair beyond compare from Xerox 

It's the first thing to do when you're 
looking for the last word in service. 
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UPDATE �

�~� �~� � SANYO SUPER SYSTEMSD 
�~ �~ ....�~�n�; �S�A�:�:�-�~�~�i�~�.�o� $1195 �S�A�=�E�:�a�~ �-�~ •• $1525

�l �~�t�.�! \ •SANYO GREEN MONITOR •SANYO GREEN MONITOR 
�~� • GEMINI 10 x . sonwARE. • GEMINI lOX • sonwARE.�~ t..J Sanyo MBC-550 Single Drive Computer • Sanyo Sanyo MBC-555 Dual Drive Computer • Sanyo 

�D�C�:�S�P�R�.�:�.�.�I�N�~�T�E�R�S� CRT-36 Monitor • Star Micronics Gemini lOX • CRT-36 Monitor• Star Micronics Gemini lOX • 
.., � Coblong • Word Stor • ColcStor • Eosywroter • Cabling • WordStor • ColcStor • SpellStor • tnloSto r 

MS·DOS • Sanyo Bosoc • • Moil Merge • Eosywriter • MS-DOS • Sanyo Basic • 

OKIDATA TERMINALS MODEMS ��~� All modci1 $AVE TELEVIDEO � HAYES 
C. ITOH PANASONIC 910 + $555 1200 � $490 

�~� A10·20 ... SS05 1090 SAVE 914 . $540 12008 $435 
,,,,_. Prowrilor 8510 $335 1091 $AVE 924 $6700 � 300 . . $205

f.V 85IOSP .. '460 1092 $AVE 925 . $705 Micromodcm lie . $2400 ....�,�~� 
f>0 

8510SCP U30 QUME 950 $905 DISK DRIVES 
' � 8510 BPI $420 11/40 w/lnlorfocc $1370 970 $980 �

f · 10 Serial or Parotlol $940 11/55 w/lnterfoce $1570 Personal Tormonol $AVE � RANA 
Elite 1 $215Letter Pro 20P $609 ZENITH 

Lotter Pro 205 .... $609 z.
COMREX Elite 2 � $345 

Cr-2 � '450 29 $649 Elite 3 � $410 
Keyboard 5150 �~�!�~�~�!�i �R� REED SAVE COMPUTERS 1000 w/DOS (for Atori) . $305 �
DIAILO � EXP500P $390 NEC � MONITORS 
620RO H60 EXP500S $425 PC.8201A . $590 TAXAN630RO � . $1715 EXP550P $485 PC·8201A CPU $589 12" Amber $125630 ECS/ lllM � $2090 EXP550S $500 PC·8206A 32K Rom $289 
S-11 $560 � ZENITHSTAR MICRONICS PC·828 1A Recorder $89 
p.11 ............ . SS60 � 12" Green . $95 �i�l�.�~�o�Gemini lOX & lSX SAVE PC·8201A·90 Sottery Pack $15 
EPSON � 12"Amber ..$120 �~�"�'�-�~� Oelto 10 $AVE SANYO 
All models $AVE � PriceJ reflect 3% to 5% co1h ducount. �~� �~�-�.�.�;�;�;�;�-TALLY MBC·550 Sy.1em $1195 �
INFOltUNNER MT l60l w/lroclors $AVE MBC·555 Sy\lem $1525 � p,ocJuct 1hipped in factory ca rtons �~ .. �~� �~�'�)�,� 
R: ilemon $250 MT 180L w/troctors SAVE wi th manufacturer's warranty �~� �~�-�.� .t.....'l' 

TELEVIDEO ffeeshippingis onUPSground a-:-, �~� CQ.ISpiril � $299JUKI � 803 $1799 only. Pricos & availa bility '7 _{'1 �~� t'llliti..(\Spiril 80 SAVE 
ZENITH subject to change with· �~� �A�~�~� A"6100 � $00 

TOSHIBANEC � Z· 100 low Profil8 . $2635 out �n �o �~�"�' �·� Send co•h· �o�~ �W�'�~ A.Q �~� 1340 � $AVE
2010 n8o � Z- 100 All-In-One $2815 iM'schtiekMmoney #' .:j. .n'V ._q' 1350 Serial or F\lrol\-Ot � $1450
2050 . $905 � o•der... oll other �~�"�1�#� �~� �~�T� qu1351 Serial or A::irollel � $15503510 ..... S1370 

TRANSTAR
3550 � $1 715 �~�~�~�~�k�s�·�h�7�~�"� q rf>n; �~�~�'� 0'V130P � $6758023A � 5385 pingrwo �-�~� 'd �
8025 $675 � 120P � $450 

woeh. �~� 
T315 � $450 

(text continued from page 40) �
applications for other computers will be con­�
sidered on a case-by-case basis. Applications �
will be judged in one of five categories: busi ­�
ness. home. recreation. and system software. �
Applicants must have graduated high school �
aher lanuary 1. 1984 . �

All entries must be received by December 31. 
1984. For complete information and scholarship 
application. contact Software City Corporate 
Headquarters. 1415 Queen Anne Rd.. leaneck. 
NJ 07666. Attn: Scholarship Director. Software 
City. which specializes in software and acces­
sories. had more than 60 franchises in opera­
tion at the end of 1983. 

Free Upd•te for 
Macintosh Multlplan 
Microsoft Corp. was to begin shipping free up­
dates of Macintosh Multiplan version 1.00 in 
mid-April. Registered owners should receive the 
update. Multiplan version 1.01. automatically. 
The 70 percent of owners who have not 
registered their purchase should send the war­
ranty card to receive the update. If the warran­
ty card is lost. a sales receipt as proof of pur­
chase can be sent to Microsoft Corp .. Customer 
Service. 10700 Northup Way. Box 97200. 
Bellevue. WA 98009. 

Art Curricula 
Available from Museum 
The Capital Children's Museum has made avail­
able two courses for classroom teachers: .. leach­
ing Art Through Computers" and .. leaching Com­
puters Through Art:· Both curricu la come with 
complete lesson plans and suggestions for sup­
plementary materials. Designed for students ages 
11 to 15. they are based on the use of the Atari 
800 and a graphics program cal led Paint. Com­
puter use is a part of each lesson. 

Either curriculum can be obtained for the 
price of copying and shipping by teachers who 
will test the programs and provide the museum 
with suggestions for improvements. The cost is 
$5. Additional information is available from 
Computer Curricula. Capital Children's Museum. 
800 Third St. NE. Washington. DC 20002. 

Educational 
Conference Proceedings 
Arizona State University has announced the 
availability of the I 983 Microcomputers in Educa­
tion Conference Proceedings. The proceedings cost 
$20. The 1982 conference proceedings are still 
available for S 1 5. Purchase-order transactions 
cost 55 more. Contact Arizona State University, 
College of Education. Payne Hall B203. lempe. 
AZ 85287. Attention: Tina Hite. 

BYTE'S BUGS 

Confusion's Cause: 
Omitted Symbols 
The greater-than and less-than symbols were in­
advertently omitted from Richard Willis's IBM 
PCjr benchmark programs. which accompanied 
G. Michael Vose and Richard S. Shuford's arti­
cle "A Closer Look at the IBM PCjr" (March. 
page 320). Make the following corrections to 
listing I: 

820 IF A(I)< = A(I+ I) THEN 870 
1220 IF ASC(C$(1)) < 65 THEN 1250 
1230 IF ASC(CS(l)l > 90 THEN 1250 

Gremlins in Utili t y Program 
Gremlins bit into listing I in James Folts's "A 
Cross-Reference Utility for IBM PC BASIC Pro­
grams:· (August 1983. page 378). In line 610. 
the conditional statement checks for REM or 
data codes. If true. the remainder of the li ne 
is skipped. The 2-byte code for the FRE func­
tion is 255 143. and the code for SGN is 255 
132. Byte 143 will be interpreted as a REM and 
byte 132 as a data code. which causes the rest 
of the line to be discarded. 

To correct this. make the following changes: 
(text continued on page 46) 
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(text co111i11ued from page 44) 
610 IF (C - 143 OR C- 132) AND COLD 

< > 255 THEN WHILE C 
<>0 . . .. 

7050 C.OLD=C : C=ASC(CS(PTR)) 

The variable COLD contains the value of the 
previous byte. Line 610 will now check the new 
byte as well as the previous one. 

Many thanks to I. A. Griffioen for this correc­
tion. 

'I)'po Mars Listing 
Sharp-eyed Ken Dawson of Louisville. Kentucky. 
found a typo in Kaare Christian·s article '" Inside 
a Compiler: Notes on Optimization and Code 
Generation"" (February. page 349). Under the 
Pascal-86 code in listing 3 on page 358. change 
the second line in P7 to read 

INC AX 

Our thanks to Ken Dawson. 

Bugs Blemish Character EdJtor 
P. E. Burcher of Alexandria. Virginia. has re­
ported a number of minor errors in Raymond 
A..Diedrichs·s ""A Character Editor for the IBM 
PC (November 1983. page 467). For listing I. 
Burcher recommends that you change 

FFREPEAT in line 1320 to FREPEAT and that 
you delete the word REM in line 3140. lb avoid 
an unwanted scroll when the last line of the ex­
periment page is displayed. change line 3160 
to read 

3160 IF l<EXPROW THEN PRINT 

Also. correct the number 1024 to read 1023 in 
line 8065. This allows the BASIC interpreter and 
the Font Editor to read user-defined symbols 
correctly. 

Like most programmers. Burcher couldn't re­
sist the urge to tamper with a program. Listing 
I (presented here) is Burcher's prescribed patch 
for a more graceful exit to the BASIC command 
mode. 

Raymond Diedrichs wrote us with an update 
of the Font Editor's initialization of the inter­
rupt vector for newer PCs. (It"s correct for older 
versions.) Change line 8070 to 

8070 DEF SEG - 0: POKE 124.0: 
POKE 125. (TABLEADDR/256) 

and add line 8071 

8071 POKE 126.0: POKE 127.0 

An improved copy of the Font Editor program 
is available to any interested readers who send 
Mr. Diedrichs a formatted disk and return post­
age. 

Listing I: P. E. Burcher prescribes 
this patch for a more graceful exit to 
the BASIC wmmand mode from 
Raymond Diedrichs's character-editor 
program for the IBM PC. 

1055 CLOSE: GOTO 9100 'STOP 

9100 "RESTORE SOFTKEYS AND END 
GRACEFULLY 

9105 KEY I. ""LIST"": KEY 2. 
" RUN "" +CHR$( I 3): KEY 3. ""LOAD' 
KEY 4, "SAVE"" +CHR$(34):KEY 5. 
" CONT""+ CHRSl 13) 

9110 KEY 6. "'."" +CHR$134)+ "" LP'TI :"+ 
CHR$4(341+ CHR$fl3): KEY 7. 
" TRON""+ CHRS( 13): KEY 8. 
" TROFF"" + CHR$(13} : KEY 9. 
"'KEY": KEY 10. ""SCREEN 0. 0. O. 
" +CHRS(l3) 

9115 KEY ON: SCREEN O. 0. O: CLS 

9120 ENO 

Compa1ible w / all Rs 232 serial interface port• Auto 
s'lect baud rate • With or "''ithoul hands haking • 
Bidirectional Xon / Xoff and CTS I DTR supported • 
Read pin compatible ROMS • No personalitv 
io.odules • lnrel. Mororola . MCS86. Hex formals l 
Splil facility for 16 bit data paths• Read, program , 
formatted list commands • lnttrrupt driven . 
program and verify real time while 
sending data • Program single byte. 
block. or whole EPROM • lnrelligenl 
diagnostics discern bad and erasable 
EPROM • Verify erasure and compare 
commands • Busy light • Complclc 
w/Tcxtool zero insertion force socket 

�t�'�t�c �1�t�~�l�f�:�~�l�v�a�t�1�;�i�l�c�~ AC power 1240 

�~�:�n �U�t�~�\�~�t� Pa7clt2°!.
0 �a�i�~�'�i�s�~� �c�~�'�:�,�'�.�;�"�u�~�~�s�6� 

programmers from the CP/ M com · 
mand line . Source Code is provided . 

�r�h�~�:�g �. �0�~�~�~�t�~�.�r�.�·�.�~�~�~ �8�.�~�1�:�! �1 �~�'�:�~� �,�·�~�~�p�~�~�t�t�;� 
a range of addresses to send to the �
programmer. Verify . set the Eprom �

type. --------­

MODEL 7316 PAL PROGRAMMER �
Programs all series 20 PALS. Software �
included for compiling PAL source �
codes. �
Software Available for CPM �~�!�S�I�S�~� 

Avocet Cross Assemblers arc�T�R�S�O�O�S�~�M�S�D�O�S �.�4� 

available lo handle 8748, 8751. 

Model 7128-LI .l2.L2A . $239 .00 
Model 7128-24 .... .. . . S329 .00 
DRS or DRS ...... .. .. S J0.00 
DR8PGX or DRSPGX . . S 75.00 
Cross Assemblers .... . S200.00 
XASM (for MSDOSJ .. . S250.00 
U/ V Eraser DE·4 ..... . S 78.00 
RS2J2 Cables ....... . . S J0.00 �
8751 adapter .. . .... . . 5174.00 
8755 adapter .. ...... . SlJ5.00 
48 Family adapter .... S 98.00 

$549 
MODEL 

7ll8 

MODEL 7128 EPROM PROGRAMMER 
Pro1ram• and Read: 

I. TM of Digital Research Corp. 
2. TM of In rel Corp . 
3. TM of Tandy Corp. 
-4 . TM of Microsoft. 

Z8. 6502, 680X. CIC. 
Available for CP/ M and 
MSDOS computers. Order by 
processor type and specify 
kind of computer. 

MODEL 
7324 

NMOS 
2508 
2516 
2532 
2564 

NMOS 
2758 
2716 
2732 
2732A 

CMOS 
27Cl6 
27C32 
C6716 
27C54 

EEPROM 
5213 
521JH 
X2816 
48016 

MPU'S 
8748 
8748H 
8749H 
8741 

Poot Office Bo 1 289 
Wa.elaad, Mlnlnlppl 39576 

Model DE-4 U/ V Products 
hold 8. 28 pin parts. High 
quality professional construe· 

MODEL 7324 PAL PROGRAMMER 
Programs all series 20 & 24 PALS. 
Operates stand alone or via RS232. 

68766 
1>8764 
8755 

2764 
27128 
27256 

12816A 8742H 
8741H 
8751 

16011-467-8048 t10n. 5133 
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BASF QUALIMETRICTIIFLEXYDISKS® �
BUILT FOR ETERNITY-WARRANTED FOR A LIFETIME. �
BASF Qualimetric FlexyDisksf!J offer 
yo_u more... an extraordinary new 
lifetime warranty.* The BASF Quali­
metric standard is a dramatic new 
international standard of quality in 
magnetic media .. . insurance that 
your most vital information will be 
secure for tomorrow when you enter 
it on BASF FlexyDisks today. 

We can offer this warranty with 
complete confidence because the 
Qualimetric standard reflects a con­
tinuing BASF commitment to perfec­
tion... a process which begins with 
materials selection and inspection, 
and continues through coating, pol­
ishing, lubricating, testing, and 
100% error-free certification. Built 
into our FlexyDisk jacket is a unique 
two-piece liner. This BASF feature 
traps damaging debris away from 
the media surface, and creates extra 
space in the head access area, insur­
ing optimum media-to-head align­
ment. The result is a lifetime of 
outstanding performance. 

When your information must 
be secure for the future, look for 
the distinctive BASF package with 
the Qualimetric seal. Call 800-343­
4600 for the name of your nearest 
supplier. 
Orde 41 on Inquiry card. 
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