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ANOTHER WORLD: THE 68000 

A year and a half ago. the world of 
personal computing looked as if it 
were becoming more and more the 
domain of a single class of computers. 
the IBM PC and its compatibles. and 
a single family of microprocessors. 
the Intel 8088 and its relatives. The 
IBM-Intel world has fostered the 
development of a great variety of soft­
ware but signs of intellectual stagna­
tion had appeared. Almost all hard­
ware manufacturers had the same 
strategy: IBM compatibility. Almost all 
software houses besieged the same 
market: the corporate office. 

When IBM reduced its prices and in-

traduced the PC AT at a surprisingly 
low price. many manufacturers of com­
patibles faltered or fell. While a num­
ber of software houses tottered IBM 
introduced dozens of its own software 
packages. Macintosh offered some 
hope of a pluralist world in personal 
computing but software was extreme­
ly slow to appear. and in many cases 
the Macintosh version of a program 
originally developed for the IBM PC 
was less capable. It was unclear 
whether the Macintosh would be able 
to stem the tide of IBM machines and 
software. 

In the past few weeks. however. an 
assortment of 68000-based machines 
has been announced or reported. 

LISTINGS IN BYTE 

To make li st ings eas il y accessible to BYTE readers. we try to put all 
listings pertaining to an article on o ur bul letin board. BYTEnet 
Listings. (6031 92 4-9820. Listings for each issue are included in the 
FROMBYTE area. We may print some complete or partial list ings in 
the magazine when required for clar ity or understanding. but these 
listings also wi ll be on BYTEnet Listings. along with public-domain 
software and uti li ties. Log on and see what we have to offer. Please 
be aware that materia l in the FROMBYTE area of BYTEnet Listings is 
for personal. noncommercia l use only. 

TENTH ANNIVERSARY ISSUE 

BYTE is planning a special sec tion to be publ ished in our tenth an­
niversary (September 1985) issue. and we'd like your help if you've 
been comput ing for several years or if you have a vintage computer 
that st ill works. We're thinking about doing a personal history of 
microcomput ing that focuses on what people were doing with com­
puters in a certain year: for examp le. "By late 1976. I had received 
my Altair and was tr ying to learn 8080 machine language. . :· We'd 
like a short reminiscence (under 300 words. double-spaced) that in­
cludes wha t year it was. wha t equipmen t you had. and what you 
were using it for. 

Also please con tac us if you have an old computer that is st ill in 
working condition and has some sort of BASIC with it. We think it 
might be interesting to run some benchmarks and compare the 
results to those of newer mach ines. 

Address all materia ls to either Gregg Williams or Richard Shuford 
at BYTE. POB 372. Hancock. NH 03449. Thanks. 

Atari has announced 68000-based 
systems at astonishingly low prices 
and with impressive software from 
Digital Research. Hewlett-Packard's 
68000-based Integral is a remarkable 
UNIX transportable with an electro­
luminescent display. Tandy also in­
troduced a 68000-based system at 
the Consumer Electronics Show. Com­
modore has acquired rights to the 
68000-based Amiga system. Pub­
lished reports say that AT&T will 
release a powerful 68000-based sys­
tem. Put all these together with the 
68000-based Apple machine. the Sin­
clair OL. S-100 68000 systems. and 
systems from Cromemco. Arete. Sun. 
Charles River Data Systems. Stride. 
Altos. !BC. Plexus. Pyramid. and 
several others. and you have a 
remarkably rich world encompassing 
everything from $300 home machines 
to expensive but economical 88-user 
UNIX systems. 

Will 198 5 be the year of the 68000? 
The Motorola processors may not sur­
pass the installed base of Intel pro­
cessors. but 68000s will definitely be 
abundant enough to inspire massive 
and diverse software development ef­
forts. The prospect of having a 
Macintosh-like icon-based environ­
ment on inexpensive Atari home 
machines as well as powerful UNIX 
systems is exciting. and Digital 
Research's Graphics Environment 
Manager (GEM) may indeed be 
available across the entire range of 
machines. lust as the world was get­
ting dull. things are starting to get very 
interesting again. IBM's long strangle­
hold on the mainframe market may 
not be replicated on small computers 
after all. 

BYTE welcomes the emergence of 
an equal alternative world. We will 
keep close watch on the world of the 
68000. 

-Phil Lemmons. Editor in Chief 
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For your Big Blue, only the Gold 
Standard will do. Maxell. The floppy disk 
chosen by many disk drive manufac­
ture.rs to test their new equipment. 
Each Gold Standard is backed by a 
lifetime warranty. And each 
is a perfect match for your IBM. 
In fact, there's a Gold Standard 
for virtually any computer made. 
Even if it's the new IBM PC AT! 

PC AT. PC/XT and PC are trademarks of IBM Corp 

Maxell Corporation of America, 60 Oxford Drive, Moonachie. N.J. 07074 
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Wordstar Wordprocessing and SuperCak3'"/ntegrated Spreadsheet now included Free with all Seequa computers. 

SEEDUA 
SHOWS YOU 

HOW TO 
GETAN 
IBMPC 

FOR JUST 
81595. 

BUY ACHAMELEON 
BYSEEDUA. 

The Chameleon by Seequa does everything an an 8 bit micro›
IBM PC does. For about $1000 Jess than an IBM. processor that lets you run . 

The Chameleon Jets you run popular IBM soft• any of the thousands of CP/M-80fi 
ware like Lotusfi 1-2-3 TM and dBase II.fi It has a full 
83 key keyboard just like an IBM. A disk drive like 
the IBM. And a bright 80 x 25 character screen just 
like an IBM. 

But it’s not just the So if you’ve been inter›
Chameleon’s similarities to The I YChame eon b ested in an IBM personal com-
the IBM that should interest EQUA puter, now you know where you 
you. Its advantages should, can get one for $1595. Wherever 
too. The Chameleon also has --- they sell Chameleons. 

COMPUTER 
CORPORATION 
8305 Telegraph Road 
nrlPntrn1, MD 2lll3 

programs available. It comes complete with two of 
the best programs around, Perfect Writer TM and 
Perfect Cale. TM It’s portable. And yot1 can plug it in 
and start computing the moment you unwrap it. 

Chameleon shown with optional second disk drive. �
To learn more about Seequa or for the location of the Seequa dealer �
nearest you. call (800) 638-6066 or (301) 672-3600. �
IBM is a registered trademark of International Business Machines Corporation. 

BYTE• MARCH 1985 Inquiry 313 8 





MICROBYTES �

For those who aren’t sure if they prefer the trackball or the mouse. Wico introduced the 
MouseTrac Combo: a removable cap on the three-button mouse uncovers a trackball. Wico 
also sells a keyboard with a built-in trackball. 

Koala now offers KAT. a touch-tablet-like pointing device. which allows you to control a 
cursor by moving a finger across the tablet’s surface. 

Personal Peripherals Inc.. Longview. TX, dropped the price of its Super Sketch graphics 
pen/tablet device to $29.95. 

TI Offers AI Software for IBM PC, TI Professional 

Texas Instruments planned to announce Arborist. a decision-analysis tool for managers. late 
last month. Arborist. an expert system that allows you to enter information in a natural›
language format. sets up decision trees that can be graphically displayed. It is expected to 
sell for about $500. 

Tl also announced that all of its artificial-intelligence software. including the Personal Con›
sultant expert-system generator and its Natural Language products. would be available for 
the IBM Personal Computer as well as Tl’s Professional Computer. 

Braille Printers Aid Sight-Impaired .... . . . . . .... . .... . ...... . .. . ....... . . ... . .. . . . .. . . �
Visualtek. Santa Monica. CA. is shipping the MBOSS-1 Braille Printer. a bidirectional. con›
tinuous form-feed braille embosser. Based on a C. ltoh FI 0-5 5. MBOSS-1 runs at I 0 cps and 
produces hard copy from a computer. word processor. or refreshable braille device. It con›
nects through RS-232C serial or Centronics-type parallel interfaces and uses audio status in›
dicators. The list price is $3225. 

Nippon Dentsu Co. Ltd. Hachioji-City, Tokyo, Japan. will ship its Ohtsuki braille printer to 
the U.S. this month. The Ohtsuki produces standard text and braille simultaneously. It can 
be run from a standard word-processing program. 

NANOBYTES 
Microsoft has upgraded its $150 COBOL compiler to meet the ANSI 7 4 level 2 standard. It 
also released a version of its Macro Assembler that works with Intel 80186. 80286. and 
80287 processors as well as the 8086. 8088. and 8087. which were supported in earlier 
versions . . . . Micro Computer Technologies. Santa Monica. CA. unveiled an IBM PC version 
of its SpeeDemon speed-up card. This card will swap the PC’s 4. 7-MHz 8088 with a I 0-MHz 
8086. but it will cost about $700. Another version of the card. priced at $295 , replaces the 
Apple’s I-MHz 6502 processor with a 3.5-MHz 6502 . . .. VIP Technologies. Goleta. CA, has 
announced VIP Professional. an integrated spreadsheet/database/graphics program for the 
Apple Ile/lie. The $199 program uses the Apple’s double-hi-res graphics mode and requires 
I 28K bytes of RAM.. . . CompuSonics. Denver. CO. showed a digital-audio system at CES 
that uses high-capacity 5 !.4-inch floppy disks to store sound information. The company says 
its $1200 DSP-1000 recorder/player will store about 45 minutes of sound on a special 
2 5-megabyte disk being developed by Drivetec. Most consumer digital-audio products use 
read-only compact discs that store the equivalent of 550 megabytes of sound.... Taliq Cor›
poration. Mountain View. CA. is selling its Opto-film Window Cells. which use liquid-crystal 
technology to mask or reveal images. The window squares switch from opaque to 
transparent. . .. The Lisp Company. Los Gatos. CA. has released a $I 00 version of Logo for 
Z80 computers. A $50 MSX version is also planned . ... Quantum Microsystems has a 
300-bps direct-connect modem for the Atari 800 family. The $150 modem includes com›
munications software and all necessary hardware. Quantum also offers a $50 Atari RS-232C 
serial interface .. . . Imaging Technology. Woburn. MA. announced lmageAction. a $995 pro›
gram that works with its PCVision Frame Grabber. The software allows captured images to 
be filtered. manipulated. and analyzed using a mouse and menus. The company also said 
that 8-bit digitization and monochrome "pseudocolor" capabilities had been added to the 
$3000 Frame Grabber. which works with an IBM PC XT. 

10 BYTE � MARCH 198 5 



TheTl855is 
the only printer

with letter quality, 
draft speed, 

grapliics,
plug-in font 
modules... 

all forunder 
$1000. (suggested retail price) 

Finally, the printer for all PC needs. �
The Tl 855 printer. The 
printer for all major PC's. 
See for yourself today. 
can 1,soo,527,3500 

DPFOIZBY 
© !984Tl This printout was not generated bv the TI 855. 2764-08 

for the dealer Creating useful products 
nearest you. and services for you. 
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PRAISE FOR PICK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •.• ....... 
Your technical articles on "The Pick Oper›
ating System" by Rick Cook and John Bran›
don (October and November 1984) were 
very enlightening and should expose 
many BYTE readers to a powerful rela›
tional data-management structure. How›
ever. several statements were made that 
cloud the issue of Pick machine com›
patibility that we at Cosmos would like to 
clarify. 

Cosmos has developed a software sys›
tem called Revelation. an implementation 
of the Pick operating system for almost all 
MS-DOS-based machines. Revelation is 
functionally identical and code-com›
patible with the standard Pick facilities. in›
cluding the relational file structure. data 
dictionaries. query language. BASIC com›
piler. and associated utilities. Our PC›
specific enhancements include simplified 
interaction with DOS files and programs 
and advanced networking capabilities. It 
has been designed to run as an adjunct 
to the standard operating system. With 
Revelation. you can experience the Pick 
operating system as a set of programming 
tools and not consider it only as a replace›
ment operating system. 

The authors state. "Pick software is 
highly portable. but the operating system 
itself is not. Getting Pick running on a new 
machine takes a lot of work:• There is no 
question that code developed on any 
specific Pick machine is highly portable to 
other Pick-based systems. including 
Revelation. With Revelation. however. 
machine compatibility becomes a far less 
significant issue. 

The Pick operating system discussed in 
the article runs only on the IBM PC XT. 
and system overhead can occupy up to 2 
megabytes of available disk space. (Limita›
tions are even more severe if you parti• 
tion the hard disk to allow for MS-DOS ap›
plications) Because the Pick operating 
system runs only on standard XT hard›
ware. you would be hard pressed to in›
crease mass-storage capacity. 

Revelation provides an alternative. De›
signed to run with PC-DOS or MS-DOS. 
software applications are highly portable 
to many different systems. Hard-disk and 

14 BYTE � MARCH 1985 

other peripheral expansion is easily ac›
complished through standard DOS facili›
ties (notably the installable device drivers). 
Any DOS program or function can be 
called and executed directly from Revela›
tion. Originally Revelation was available 
only for the IBM PC. XT. or compatibles. 
but this summer Cosmos released a 
"generic" Revelation. offering portability 
across more than 40 MS-DOS--compatible 
machines. including the complete IBM PC 
product line. You can even run Revelation 
on the recently revamped PCjr. although 
two disk drives are preferred. 

Another claim is that "Pick is not a 
number-crunching system. There are bet›
ter operating systems for scientific and 
engineering work. Pick will score poorly 
on a computational benchmark such as 
the Sieve of Eratosthenes." This may be 
true of Pick Systems• implementation. but 
Revelation from its conception was de›
signed to take full advantage of the Intel 
8086 microprocessor family architecture. 
including use of the math coprocessor 
chip. Direct benchmarks against far more 
expensive minicomputer systems demon›
strate that Revelation can hold its own 
when put to serious number-crunching 
tasks. (Our software also tests to see if the 
math coprocessor is resident and will 
download proper emulation routines in its 
absence. to ensure a high degree of 
machine portability.) Revelation not only 
sports more transcendental math capabil›
ities and much higher precision in com›
putation than a standard Pick implemen›
tation. but any program can be called 
directly from DOS to supplement the facil›
ities of Revelation: 

The article made only brief mention of 
other Pick-based systems on the market. 
and some expansion on this issue would 
be of benefit to your readers. The Pick 
operating system was first made available 
commercially in 1973 as the proprietary 
Microdata Reality system. Pick Systems 
began porting its code to different 
machines for other vendors in 1978. Those 
vendors included the ADDS Mentor line 
(with a Zilog Z8000 implementation) and 
the General Automation Zebra line (with 
one of several Motorola 68000 implemen›
tations). Other vendors have provided im›
plementations for IBM. DEC. Honeywell. 

and other mini- and mainframe com›
puters. up through the I BM 4 300 Series . 

In 1980 Prime Computer introduced its 
Information series. a family of Pick›
compatible machines developed inde›
pendently of Pick Systems that exist as 
Pick work-alikes: while these are viewed 
by the Pick software-development com›
munity as another line of compatible hard›
ware. Prime has made no claim to the Pick 
name. 

Cosmos’s Revelation. first shipped in 
March of 1983. was also developed inde›
pendently of Pick systems Cosmos has a 
licensing agreement with Pick Systems. 
and we can promote our system as a full 
Pick-compatible software environment. 

GARY BENNETT 

OEM Product Manager 
Cosmos Inc. 
Seattle. WA 

There is a sigh around the Pick world: 
"They finally did it:’ The article about the 
Pick operating system was well done. 

My conversations with the micro world 
seem to go something like ’this: 

CP/Mer: How many fields can you have in 
a record? 

Picker: � Uh. well. I suppose there is a limit. 
but it’s more than I have ever 
wanted. 

CP/Mer: Well. then how big can the fields 
be? 

Picker: � Uh. well. I suppose there is a limit. 
but I never hit it. 

CP/Mer: Oh. then how many files can you �
have open at one time? �

Picker: Uh. well. I suppose there is a limit. �
but I don’t know what it is. 

(continued) 
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lication. a letter must be typed double-spaced on 
one side of the paper and must include your name 
and address. Comments and ideas should be ex­
pressed as clearly and concisely as possible. 
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Portable �
Backup! �

Back Up All the Hard Drives in Your Office. 
The MaynStream offers fully portable hard drive backup 
employing the latest software technology. It is compatible with 
IBM, Compaq, and NCR personal computers* and comes with 
an industry-leading 1-year warranty. 
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LETTERS �

proach to Evaluation of Infinite Processes. 
March I. 19 71 )-can advantageously be 
replaced even in classical analysis with a 
two-valued conception of these second›
order infinite processes. In any case. the 
c.f. form is not a practical one for com›
putation because so many arithmetical 
operations soon get overwhelmed by 
round-off error. A more general recursion 
such as Zn = >.z"� .(I - Zn+2) can generate 
true c.f.-like objects with sequentially 
variable partial numerators. but I cannot 
vouch for their capacity to represent frac ›
tals. It is apparent that a rich and unex›
plored field exists for "classical" mathe›
matical analysis. 

THOMAS E. PHIPPS ]R. 

Urbana. IL 

UNIX vs. XENIX 

I read with great enthusiasm the more 
technical articles of your magazine. Those 
covering C and UNIX were very interest›
ing. However. I have formulated specific 
questions about UNIX that I find only 
vague or (apparently) contradictory 
answers to. and these concern the dif›
ference in meaning between "UNIX" and 
"XENIX:• 

I understand that UNIX is a trademark 
of AT&T and XENIX is one of Microsoft 
Beyond that. the difference is treated 
superficially or not at all. In the June 1981 
issue dealing with operating systems. on 
page 248. paragraphs 4 and 5 state: 

The heart of the XENIX system is the 
UNIX operating system .. . And. in 
addition to supporting and enhancing 
the operating system proper. Micro›
soft will adapt . .. its BASIC inter›
preter and compiler. FORTRAN. 
Pascal. and COBOL .. 

However. in the September. October. 
and November 1983 issues. you state that 
these languages are available to UNIX 
license holders as added programs it they 
are not included in the basic UNIX system. 
Is XENIX constructed in this way? 

The June 1981 article by Robert Green›
berg (’The UNIX Operating System and 
the XENIX Standard Operating Environ›
ment:• page 248) mentions real-time capa›
bilities under XENIX. Do these involve 
modifications to the various (ported) UN IX 
kernels. or does Microsoft use existing 
kernels; i.e.. are UNIX and XENIX kernels 
fundamentally different? 

Is the shell of a XENIX system either the 
Bourne shell or the C-shell? Do programs 

(continued) 

BAY TECH'S 
MULTIPORT-FOLIO 
YOUR BEST SOURCE 
FOR HIGH QUALITY, 
HIGH PERFORMANCE, 
DATA COMMUNICATIONS 
PRODUCTS 

PORT NETWORKING 

Star network capable of any 
port-to-port connection with up 
to 18 ports communicating 
simultaneously. 

PORT MULTIPLEXING 

Allows up to 8 computers to use 
the same data communication 
line simultaneously. 

PORT SWITCHING 

Expands your single RS232C serial 
port to 4 or 8 ports. Even more 
ports by cascading. 

CALL US TOLL-FREE 

1-800-523-2702 

Telex: 910-333-1618 (BAYTECH) 
Easylink: 6277-1271 

PORT CONTENTION 

Adds terminals to your computer. 
For example: 12 terminals can 
contend for 6 ports on a first 
come, first serve basis. 

PRINTER SHARING 

Enables up to 8 computers to 
automatically share a single 
printer. 

Multiport models with 5 to 18 
ports, $279 to $1,750. 

BAY TECHNICAL ASSOCIATES 

P. 0. BOX 387 �
BAY ST. LOUIS. MS 39520 �
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C Bugs.............................................................................................................................. �
The name of Mark Williams Company C 
Source Debugger was incorrectly stated 
in a Product Description in the December 
1984 BYTE. (See "(-language Develop›
ment Tools:• by G. Michael Vose. page 
119.) 

The correct name for the debugger is csd 

and not dbc as reported. Shortly after the Williams Company. for bringing this to our 
article was written. the folks at Mark attention. 
Williams discovered that another firm had Also. the address for Relational Systems 
used the latter name. which necessitated Inc.. publisher of lnstant-C. was misstated 
the change. in the article. The correct address is POB 

Our thanks to Diane lreacy. Director of 480. Natick. MA 017 60. The telephone 
Corporate Communications for Mark number is (617) 653-6194 . 

Travesty Generator Enhanced 

lrygve Lode. a reader in Englewood. Col›
orado. sent Joseph O’Rourke and Hugh 
Kenner some code that "effects such a 
vast improvement on [theirl lravesty lpro›
graml with so little extra code" that they 
wanted us to pass it on to you. (See "A 
lravesty Generator for Micros:• November 
1984. page 129.) 

The code given in listing A speeds up 
the lravesty listing (November. page 4 50) 
by a factor of about five; for example. Ken›
ner reports that on a 2-MHz Heath H-89 
lravesty now runs nearly twice as fast as 
Hellbat (page 469). a faster version of the 
program. 

Kenner explains that Lode’s code starts 
each search chain from a point much 
deeper in BigArray than the program did 
previously. This point is located at a (prob›
able) two-character match. • 

The increased speed resulting from this 
new strategy can seem spectacular. writes 
Kenner. "until you remember how rare 
most character pairings are in normal text. 

Increase Multiplan Cell Size on Mac 

San Francisco’s Steve Fogel read with in›
terest Mitch Trachtenberg’s ’"Multiplan/ 
Chart on the Macintosh" in the BYTE 
Guide to the Apple Personal Computers. 
(See page A85 in the special supplement 
to the December 1984 BYTE.) 

In that article. Trachtenberg expresses 
his disappointment with the small amount 
of cells that can be displayed at any time 
in Multiplan on the Mac. I 5 rows by 6 col›
umns. It was suggested that this is a result 
of Microsoft’s sacrificing the quantity of 
displayed cells for the clarity of displayed 

Listing A: This change of strategy enhances the speed of the Travesty generator 
by a factor of five. (Please note that lettered lines follow their corresponding 
numbered lines.) 

24a Hash = 19; 
24b Hashm1 = 18: 
28 FreqArray : ARRAY(’ 
28a StartSkip : ARRAY[’ 

{may be anywhere from 2 to 93} 
{hash minus 1 } ›
’ . . ·:·J OF INTEGER; 

’ ::•. 0 .. Hashm1] OF INTEGER; 
57 WRITELN (’What Order? < 3-’, max pat, ’> ’):) �
59 UNTIL (Patlength IN [3 . . MaxPat]); �
179 j, k : INTEGER; �
181a FOR j : = 0 TO Hashm1 DO �
182 StartSkip[ch, jJ : = TotalChars + 1; �
185a k : = ORD(BigArray[j + 1J MOD Hash; �
186 SkipArray[j] : = StartSkip[Ch, k]; �
187 StartSkip[Ch, k] : = j; �
202a Ch2 : INTEGER {second char-after hash} �
205a Ch2 : = ORD(Pattern[2]) MOD Hash; �
206 : = StartSkip[Ch1, Ch2] - 1; 

Of the 4000-odd possible pairs in the 
character set we used. perhaps 600 will 
actually appear in a fairly long text. and 

text. Multiplan uses the Mac’s Seattle- I 0 
character font. which imposes the cell-size 
limit due to the size character it generates. 

Fogel. however. has come up with a way 
to display more cells in a slightly smaller 
typeface Here’s what you do: 

� Copy the Mac’s Font Mover program 
to the Multiplan boot disk. and use it to 
copy the Seattle-I 0 and -20 fonts from the 
System file to the Fonts file. (If you lack 
a Fonts file. Font Mover will create one.) 
� Remove the two fonts from the System 

the 20 or so most common of these will 
account for nearly one-quarter of all 
digram occurrences." 

file and quit Font Mover. 
� Rename the Fonts file to Seattle. which 
maintains it for future use. 

With Seattle removed. Multiplan will 
default to one of the Mac’s 9-point char›
acter fonts. This results in a larger. 20-row 
by 7-column worksheet. according to 
Fogel. Since the 9-point font is smaller 
than Seattle and because the default cell 
width at program start-up remains the 
same. Multiplan automatically adjusts the 

(continued) 
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THE MI-286 DUAL CPU BOARD IS AT LEAST 
TWICE AS FAST AS COMPUPRO'S 8085/88... 
AND IT'S ADIRECT REPIACEMENT! 
The 20-second revolution. It only takes about 20 seconds to bring your S-100 system up to its ultimate speed/ 
power potential.Just pull out the old fashioned 8085/88 board and plug the MI-286 in its place. That's all there is to it. 
You' re off and running with more power than ever before. 

The 80286 and Z-80H. The MI-286 is the first dual-CPU board using the new, high speed Intel 80286 coupled 
with a Z-80H. It is designed for use with a variety of operating systems, including MP/ M8-16. It will support all your 
current 8086/88 and Z-80/8085 software. It can accommodate an optional 80287 math co-processor. In short, it gives 
you the best of both worlds. 

Add more users. The MI-286. It improves throughput so dramatically you can add those extra users you've 
always wanted. It carries S-100 technology to its logical limit. 

Upgrade your S-100. The MI-286 is only one of Macrotech's products designed to maximize the performance 
of your S-100 system. The MAX Dynamic Memory gives you up to I Mbyte of memory for your system memory 

and virtual disk applications. ADIT lets you control up to 16 different 
terminals, modems or printers from a single slot in your S-100 bus. And our 

static board is the S-100 world's first 1/2 Mbyte static memory. 
Call or write us today, and find out how easy it is to 
upgrade your S-100 system. 

Iiii 
Macro tech International Corp.
9551 Irondale Avenue 
Chatsworth, CA 91311 
Phone: (818) 700-1501• Inquir y 102 

Sy tern senses using the M 1-286 is detailed on p. 453. 



Great Ideas 
look even better 

on a Princeton monitor 

Your Great Ideas deserve the best image you can give them. But, 
just as a music system's performance depends on the speakers, your 
computer system is limited by the quality of your monitor. 

Monitor performance can be measured. That's something you 
should know about. 

In other words. your Great Ideas should be seen, not blurred. 

W. Shakespeare composing Great Ideas on a Princeton Monitor 
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Things you should know about monitors 

Price All Princeton monitors 
set the price/performance stand­
ard in their class. The SR- 12 
at $799 compares favorably 
with monitors costing hundreds 
more. The HX- 12 is in a class by 
itself at $695 . 

• The PRINCETON MAX-12, 
with easy-on-the-eyes amber 
phosphor, sets the standard for 
monochrome monitors at $249. 
The MAX- J2's dynamic focusing 
circuitry ensures sharpness not 
only in the center but also in 
the edges and corners. And it 
runs off the IBM PC mono­
card-no special card is 
required. 

Resolution The quality of 
a color monitor's image is 
directly related to its resolution. 
The greater the number of dots 
available within a given area for 
displaying an image the greater 
the resolution. 

• The PRINCETON SR-12 
monitor features an extra­
ordinary 640x480 !non-inter­
laced) resolution. The result is 
an extremely high quality, flick­
erless image with text that ap­
proaches monochrome quality. 
When used in conjunction with 
the PRINCETON Scan-Doubler 
card, the SR-12 runs from a 
standard IBM or equivalent color 
card, maintaining complete com­
patibility with all IBM software. 

Dot pitch The image on an 
RGB color monitor is made up of 
a series of tiny dots. Dot pitch 
measures the distance between 
those dots. Anything finer than 
.38mm is considered high 
resolution. 

• The PRINCETON HX-12 
RGB color monitor, with a dot 
pitch of .31 mm, offers the finest 
resolution in its class. The HX-12 
delivers 16 crisp, ·sharp colors 
including clean whites without 
color bleed-a not-so-easy 
accomplishment in an RGB 
monitor. 

All three monitors feature a non-glare screen and an IBM 
compatible cable. A PCjr adapter cable is also available for the HX-12. 
And to see your Great Ideas from the best possible angle, you can put 
your Princeton monitor on the Princeton Undergraduate Tilt and 
Swivel Base for only $39.95. Or, while supplies last, get the 
Undergraduate FREE with the purchase of a MAX-12 monitor. 

Image The ultimate test of any monitor is how the image looks 
to your own eyes. Compare the Princeton monitors side-by-side with 
the competition at Computerland, Entre or your local independent 
dealer. ' 

Do it soon. You and your Great Ideas deserve the best. 

Inquiry 286 

For more information call 
toll-free: 
800-221-1490 Ext. 804 

GRAPHIC SYSTEMS 
AN INTELLIGENT SYSTEMS COMPAN Y 

170 Wall Street 
Princeton NJ 08540 
TLX 821 402 PGS Prin 

Technologically tuned for excellence 
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WHAT’S NEW �

Commodore Unveils 3-Pound Portable 

The Commodore LCD has a 16 blJ 80 disp/alJ. 

T he Commodore LCD is 
a 3-pound portable 

computer with a flip-up. 
16-line by 80-column liquid­
crystal display (LCD) and a 
built-in 300-bps modem. It's 
powered by either batteries 
or an external AC supply. 

The LCD comes with word 
processing. file-management. 
spreadsheet. appointment­
schedule. and communica­
tions software in 96K bytes 
of ROM. It also has calcu­
lator. memo-pad. and 
address-book features. 
Because the software 

resides in ROM. the LCD's 
3 2 K bytes of RAM are ready 
for file and data storage. 
Commodore says the LCD 
can employ any C64 serial 
peripherals. such as printers 
and disk drives. It also has 
both RS-2 32C serial and 
parallel ports. 

The Commodore LCD is 
expected to sell for under 
$600. Contact Commodore 
Business Machines Inc.. 
1200 Wilson Dr.. West 
Chester. PA 19380. (215) 
431-9100. 
Inquiry 603. 

120-cps Printer for the Commodore 

T ne Uk1mate uu printer 
is tailored for the Com­

modore 64 and VIC-20 com­
puters. In its draft mode. the 
Oki mate 12 0 can print 120 
characters per second. It 
works at 60 cps in the en­
hanced print mode. 

me Uk1mate 12u uses a 
nine-pin dot-matrix print 
head. The list pricfO is $269. 
including cables. Contact 
Okidata. 532 Fellowship Rd .. 
Mt. Laurel. NJ 08054 . (609) 
235-2600. 
Inquiry 605. 

ThrPP PrintPr" frnm Fn"nn 

T he Spectrum LX-80. the 
P-80. and HomeWriter 

10 are three additions to Ep­
son America·s line of 
printers. The Spectrum and 
HomeWriter come with a 
Selec'Jype feature. which lets 
you modify such print 
modes as italic. compressed. 
or emphasized through soft­
ware or from the front panel. 

Base prices are $349. 
$249. and $269. respective­
ly. lractor and cut-sheet 
feeds are offered for the 
Spectrum and HomeWriter. 
The former is $39.95. and 
the latter is $99.9 5. 

The Spectrum LX-80 pro­
duces draft-quality copy at 
I 00 cps and near letter­
quality print at 16 cps. It's 
shipped with a I K·byte buf­
fer. friction-feed capabilities. 
and a parallel interface. A 
3 2 K-byte print buffer card 
can be purchased for $175. 

The Word ls Updated: Supports Graphics, Offers Hyphenation 

M icrosoft began ship­
ping Word 2.0 last 

month. Word 2.0 can display 
text as bit-mapped graphics 
on screen. and it works with 
IBM's Enhanced Graphics 
Adapter and Hercules' high­
resolution graphics card. 
Word 2.0 displays special 
characters. such as italics. 
small capitals. superscripts 
and subscripts. and strike­
through. on screen. 

Automatic or interactive 
hyphenation and the ability 
to run DOS commands with­
out exiting have been built 
in. In addition to on-screen 
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formatting. Word 2.0 has 
style sheets for writing quick 
memos and letters. 

A keep/follow option 
prevents page breaks from 
occurring in unwanted 
places. and an interactive 
repagination option lets you 
confirm each page break. 
An option for switching 
commands off is provided. 

Word 2.0 calculates pro­
portional spacing and type 
justification for any typeface. It 
can produce hard copy 
through a host of printers and 
comes with font and character 
tables specific to Quiet 

Writer. Wheel Writer. Xerox 
2700. and IBM printers. It 
also works with Hewlett­
Packard's LaserJet printer. 

Standard are an 80.000­
word dictionary that can be 
run from within the Word 2.0 
environment. mail merge, 
multiple windows. cut-and­
paste between windows. an 
undo command. and running 
headers and footers. 

Hardware requirements are 
an IBM PC or PC AT with 
256K bytes of RAM and one 
double-sided floppy-disk 
drive (two are recom­
mended) or a hard disk. 

The portable P-80 is an 
80-column thermal-transfer 
printer that uses a nine-pin 
print head to generate hard 
copy at 4 5 cps. Although 
this friction-feed printer 
measures only 2 Vi by 4 Vi by 
11 Y2 inches. it works with 
plain paper up to 8Vi inches 
wide. It has both RS-232C 
serial and parallel ports and 
uses rechargeable nicad bat­
teries or an AC adapter. 

Plug-in interface cartridges 
configure the HomeWriter 10 
for operation with Apple. 
Atari. Commodore. and IBM 
computers. It runs at 100 
cps in the draft mode and 
16 cps in its near letter­
quality mode. Interface car­
tridges are $60 each. 

Contact Epson America 
Inc.. 2780 Lomita Blvd .. Tor­
rance. CA 90505. (213) 
539-9140. 
Inquiry 606. 

DOS 2.0 or higher is 
necessary. The suggested 
retail price is $375. in­
cluding documentation. 
keyboard template. and in­
struction disk. 

If you purchase Word 2.0 
and HP's LaserJet printer 
prior to May I 5. 1985. you 
will receive a LaserJet font 
cartridge valued at $2 2 5 
free of charge. Contact 
Microsoft Corp .. POB 97200. 
Bellevue. WA 98009. (800) 
426-9400: in Washington. 
(206) 828-8088. 
Inquiry 604. 

(continued) 





WHATS NEW �

LCS Technology Converts Monochrome CRT to Colorful Display ........................................................................................................................... �
T he 7-inch Liquid Crystal 

Shutter (LCS) color-dis›
play component from Tek›
tronix provides a simple 
means o f converting a small 
monochrome cathode-ray 
tube (CRT) display into a 
high-resolution color display. 
LCS technology uses neither 
shadow-masks nor penetra›
tion phosphors to achieve 
what is said to be excellent 
contrast in high-ambient 
light. inherent convergence. 
and a larger usable viewing 
area. all in a small. rugged 
package. 

The 7-inch LCS is made up 
of a pi-cell liquid-crystal 
switch wedged between a 
pair of color polarizers and 
a neutral polarizer. This is 
combined with a mono›
chrome CRT using a phos›
phor that emits red and 
green light. The polarizers 
transmit polarized red and 
green light along separate 
axes. and the pi-cell either 
passes the light with its 
polarization direction 
unaltered. or it rotates the 
polarization direction by 90 
degrees. This process is 
dependent upon voltage 
conditions. 

Color images are pro›
duced by alternating cur›
rents between the two color 
fields so that one color. 
then the next. is transmitted 
in rapid-fire succession. This 
switching is said to be so 
rapid that your eye inte›
grates the two fields into a 
single image. Combinations 
of the two primary colors 
can be achieved by varying 
the CRT’s beam current. 
transmitting the information 
to be displayed in both 
colors simultaneously. and 
by adjusting the relative in›
tensities of the two colors. 

The pi-cell accomplishes 
its fast switching by organiz›
ing liquid-crystal molecules 
so that the necessary liquid 
flow is in harmony with the 
elastically induced rotation 
of those molecules when 
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length region of interest. 
Cell spacing is in the 5- to 
6-micrometer range with 
tolerances and uniformities 
o f 300 nanometers. 

The 7-inch LCS display will 
work with either raster or 
vector displays. and it ac›
commodates either magnetic 
or electrostatic deflection 
systems. The 7-inch LCS and 
a complementary mono›
chrome CRT will be sold on 
a contract basis only. The 
single-unit price is $200: 
volume discounts are of›

Tektronix's LCS is said to have excellent contrast in high-ambient ligf1t fered. Write on company let›
terhead to Liquid Crystal 
Shutter. Tektronix Inc .. POB 

the applied voltage is that ranges between 0.5 and 500. MIS 02-100. Beaverton. 
removed. This alignment 3.0 milliseconds. The pi-cell OR 97077. or call (503) 
and thin cell spacing result functions as a half-wave 627-5000. 
in a cell-switching speed retarder. tuned for the wave- Inquiry 607. 

32-bit Single-Board Computer Features National Chips 
t t t t It t t t t It It t t t t It t t t It t I I I It t I I I I I I I I It I It I I I I It I e It I I I I I It It I It I I• I I I I• I I I I 0 I I I I I I I I• I I 

G oodspeed Systems of›
fers original equipment 

manufacturers and systems 
integrators the GS-32. a fully 
equipped. 3 2-bit single›
board computer built with 
National Semiconductor’s 
NS 3 2 000 microprocessors. 
The manufacturer says that 
to create a full system all 
that you want is a power 
supply, disk drives. and one 
to four terminals because 
the GS-32 has been de›
signed to eliminate the need 
for a card cage and mother›
board. 

A six-layer system. the 
GS-32 comes with an 
NS32082 memory-manage›
ment unit. an NS32081 
floating-point mathematics 
processor. an NS32201 tim›
ing and control device. and 
a choice of 6-. I0-. or as a Centronics port. virtual The GS-32 measures 13 by 
14-MHz NS32032 central memory access up to 16 15 inches. Single-unit pricing 
processors. In addition. the mega bytes. and from 512 K begins at S 5 500. The 
Zilog Z80 oversees the 1/0 to 2 megabytes of on-board manual alone is $50. UNIX 
subsystem. RAM. The floppy-disk inter› 4.1 will be available. Contact 

Standard are three 16-bit face accommodates four Goodspeed Systems Inc .. 
counter/timers. six RS-2 32C drives. All data transfers to POB 29. East Haddam. CT 
serial channels with rates up the GS-32’s SCSI interface 06423. (800) 243-8160. 
to 38.400 baud. a 24-bit are performed using a Inqu iry 608. 
parallel 1/0 link configurable dedicated OMA channel. (continued) 

A power suppllJ. drives. terminals. and the GS-32 create a 32-bit micro. 





WHAT’S NEW �

Footmouse Frees Your Hands 

The Footmouse does11' t 11eed special boards or software. 

Multitasking, Multiuser DOS Runs with MS-DOS 

A multitasking. multiuser 
operating system for 

8086/8088 microcomputers 
running MS-DOS has been 
introduced by FORTH Inc. 
Called polyFORTH II. this 
operating system gives you 
the ability to run multiple 
terminals. unlimited tasks. 
and concurrent printer oper­
ations. The environment that 
polyFORTH II creates is said 
to be suitable for such in­
teractive. real-time com­
puter-control applications as 
robotics. data acquisition. 
image processing. and pro­
cess control. 

Any number of asynchron­
ous processes running con­
currently are supported by 
polyFORTH II. A company 
spokesperson reports that 
polyFORTH II does not im­
pose a cap on the amount 
of users supported. although 
this is subject to hardware 
constraints. Further. the 
spokesperson notes that 
polyFORTH operates at rea­
sonable speeds. the rate of 
which is dependent on the 
number of processes 
running. 

Tusks can be assigned 
private partitions. or they 
may execute shared. re­
entrant routines. Active tasks 
require as little as 100 bytes 
of memory. and context 
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switches need only 14 ma­
chine-language instructions. 

Several configurations of 
polyFORTH II. reflecting in­
creased capabilities and 
support services. are 
available for MS-DOS com­
puters. Level 3. which costs 
$600. includes the operating 
system. a FORTH turnkey 
compiler. assembler. editor. 

V ersatron is shipping the 
Footmouse. a foot­

operated mouse for micro­
computers. The manufac­
turer notes that the primary 
advantage of the Footmouse 
is that it frees both your 
hands for data input. 

Footmouse reportedly 
works with any software 
package that uses a cursor. 
It emulates the keyboard 
cursor functions. yet it does 
not interrupt normal cursor 
operations. Footmouse plugs 
between the keyboard and 
the computer. requiring 

mathematics library. data­
base support system. utili­
ties. and source code for all 
but the nucleus. 

Priced at $3 200. poly­
FORTH II level 4 comes with 
all the capabilities of level 3 
as well as full system source 
and the Turget Compiler. 
which is capable of generat­
ing applications that can be 

Methods for Smalltalk Programming 

M.ethods is a Smalltalk 
program-development 

system for the IBM PC and 
compatibles running under 
DOS versions 2 .0. 2. I. or 3.0. 
Fully compatible with Xerox's 
Smalltalk-80 language. 
Methods includes nearly 100 
classes. which are program­
ming tools that define the 
structure and behavior of 
abstract data types such as 
integers and points. 

Smalltalk. an extensible. 
object-oriented language. is 
suitable for simulation and 
graphical user interfaces. For 
a broader discussion of 
Smalltalk. see the August 
1981 BYTE. 

Methods gives you access 
to most of the source code 
from which it is built. It has 
more than 2000 routines. or 
methods. that you can 

browse through. put to use. 
or modify. Primitive methods 
can be implemented in 
assembly language. 

The user interface features 
a character-mapped display. 
pop-up menus. and exten­
sive use of color (mono­
chrome displays are sup­
ported). Your cursor keypad 
is used as if it were a 
mouse. Methods also comes 
with a system transcript. file 
editor. and a window for 
debugging. 

Methods requires 512K 
bytes of RAM and a pair of 
360K-byte disk drives or a 
hard disk. T\vo manuals are 
supplied. The suggested 
price is $2 50. Contact 
Digitalk Inc .. 5200 West Cen­
tury Blvd .. Los Angeles. CA 
90045. (213) 645-1082. 
Inquiry 611. 

neither special boards nor 
software support. 

Presently available for the 
IBM PC and IBM PC-compat­
ibles. versions of the Foot­
mouse for the Apple lie. 
Macintosh. IBM PC XT and 
PC AT. Ivy. Compaq. and 
RS-232C terminals will be 
available shortly. The sug­
gested list price is $2 25. 
Contact Versatron Corp., I03 
Plaza St.. Healdsburg. CA 
95448. (800) 443-1550; in 
California. (800) 4 3 5-15 50 or 
(707) 4 3 3-8244. 
Inquiry 609. 

embedded in ROM or re­
compiling polyFORTH itself. 

All polyFORTH II disks are 
compatible with MS-DOS. 
and its FORTH blocks are 
maintained in data files. 
Contact FORTH Inc. 2 309 
Pacific Coast Highway. Her­
mosa Beach. CA 902 54 . 
(213) 372-8493. 
Inquiry 610. 

Peripheral Boosts 
the Mac's Versatility 

M acEnhancer from 
Microsoft lets you add 

three different peripherals to 
Apple's Macintosh. Requiring 
a single Macintosh RS-422 
port. MacEnhancer gives 
you two RS-232C serial 
ports and a parallel printer 
interface. 

MacEnhancer arrives with 
drivers for a number of 
popular dot-matrix and 
daisy-wheel printers and 
with terminal-emulation soft­
ware for accessing informa­
tion services and bulletin 
boards. Its list price is $249. 
For further information. con­
tact Microsoft Corp .. 10700 
Northup Way. POB 97200. 
Bellevue. WA 98009. (206) 
828-7400. 
Inquiry 612 . 

(continued on page 4 3 5) 





Eye strain 55% 

Back pain 43% 
Hand/wrist 

problems 18% 





A·S·K B·Y·T·E �

Conducted by Steve Ciarcia 
SEARCH AND REPLACE 

Dear Steve. 
In the December 198 3 BYTE. Donald 

Derksen requested advice in searching 
sermons for specific text. 

I am not certain that a program exists 
to do a word search over anything near 
100 megabytes. I have several word pro­
cessors. and each creates a temporary file. 
almost as long as the original file. when 
I try to bring it up. A I 50Kcbyte sermon 
in this case will require a 300K-byte disk 
to access. To get WordStar to bring up a 
I SOK-byte file. I go to lunch while it gets 
its stuff in order. If I accidentally ask for 
a global search. I go out and buy a case 
of beer. 

If WordStar could handle a file in the 
megabyte range on a hard disk. presum­
ably the best Mr. Derksen could get would 
be less than 50 megabytes on a I 00-mega­
byte disk. Of course. since his workday 
comes only once a week. the system could 
grind away doing a global search. 

I bought my computer for the sole pur­
pose of working my family tree. which is 
200K bytes. Can you recommend any 
simple "find and replace" word processors 
for this job? 

MARVIN KONOPIK 

APO San Francisco. CA 

I compared the times to search and 
replace through a 120K-byte ASCII file 
produced with Volkswriter Deluxe using 
three different programs on the IBM PC. 
These were one-word "find and replace" 
operations. and the word occurred 63 
times in the file. The file contained 2900 
lines of text. 

WordStar version 3.3. in the nondocu­
ment mode. using the - oo-OA N com­
mand to repeat the find/replace without 
stopping. took 221 seconds. Using the 
- QA NG to perform the same function 
took 206 seconds. 

Volkswriter Deluxe can handle some­
what larger files. since it puts the tem­
porary file on a different disk from the 
main file. Volkswriter took 112 seconds 
to perform the same operation on the 
same file. 

The real speed demon of the three is 
Edlin. the line editor that comes with the 
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IBM PC as one of the utilities included 
with PC-DOS. This program could handle 
only 1200 to 1300 lines at a time but per­
formed the find/replace operation in 
about JO seconds on each of three 
/000-line segments. The whole operation 
of loading the file. replacing the strings. 
and saving the edited file could be done 
in about the time it takes WordStar or 
Volkswriter to save the edited file. 

Edlin file size is limited by its require­
ment to make a backup on the same disk 
as the original file. It may handle larger 
files than WordStar but not 200K bytes 
as a single file on a 320K- or 360K-byte 
floppy disk. 

The most efficient method of finding 
the lines containing a string is the DOS 
2.1 Find function. This function found and 
returned the line numbers and text ofall 
63 occurrences of the search string in 26 
seconds. including time to read the Find 
program into memory. Unfortunately. no 
replace option is available. 

Both WordStar and Volkswriter speeds 
were limited by the disk-access speed. 
since both programs keep only part of 
the file in memory and transfer the over­
flow to a temporary disk file. Volkswriter's 
higher speed appears to be due to using 
a slightly more efficient method of using 
the temporary "spill file."-Steve 

A TARI AND COMMODORE 

Dear Steve. 
In Yugoslavia it is hard to obtain infor­

mation about Atari and Commodore com­
puters. I shall be very grateful if you could 
give me a few names and addresses of 
Atari owners in your country so I could 
exchange information. 

I am also interested in names and ad­
dresses of firms selling software. 

ROBERT DEVCIC 

Zagreb. Yugoslavia 

The Blue Book for the Atari Computer 
and The Blue Book for the Commodore 
Computer are two "where-to-find-it" 
books covering software. hardware. and 
accessories. These two books are avail­
able for $17.95 each from H&E Compu­
tronics Inc .. 50 North Pascack Rd.. Spring 
Valley. NY 10977. 

COPYRIGHT © 

The Toronto PET Users Grau p offers ac­
cess to hundreds of public-domain pro­
grams and a monthly club magazine for 
the Commodore 64. Membership for 12 
months is $30 overseas and $20 in the 
U.S. and Canada. A program and infor­
mation catalog is available for $1 from 
Toronto PET Users Group. 1912A Avenue 
Rd.. Suite I. Toronto. Ontario M5M 4RI. 
Canada. 

A number of magazines publish pro­
grams for the Commodore 64 and Atari 
computers. They are mostly hobbyist 
magazines with emphasis on entertain­
ment and programming techniques. See­
ing how someone else did it can be very 
helpful to one learning about computers. 
and. of course. contributions are wel­
come. Some of these magazines include 

Analog 
565 Main St. 
Worcester; MA 01611 

Compute! and Computers Gazette 
POB 5406 
Greensboro. NC 27403 

Run 
Subscription Dept. 
POB 954 . 
Farmingdale. NY 11737 

-Steve 

ACOUSTIC MODEMS 

Dear Steve. 
I am the owner of an Atari 600XL home 

computer with a I 0 2 7 printer and the 410 
recorder. Is there a way to use an acoustic 
modem without the aid of the Atari inter­
face box? 

Also. is there a way to erase programs 
stored on tape? 

]ON PAUL PARKER 

Kansas City. MO 

Most acoustic modems require a serial 
interface. such as that provided by the 
Atari 850. For disk users. the $49.95 
R-Verter from Advanced Interface 
Devices Inc .. POB 2188. Melbourne. FL 
32902. can be used instead of the Atari 
850 to connect most modems and 
RS-232C serial devices. 

[continued) 
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WORD PROCESSORS AT THE LEADING EDGE �
Ah, the great ones . .. made indelible marks on all who read most sophisticated personal computer. 
They organized their ideas, their intui­ them. (Like the IBM® PC and the even faster 

tions, their idioms. They set them down, The amazing thing is that these mon­ and more powerful Leading Edge·· & 
sorted them out, arranged them and umental processors of words. did it AT&T.l 
re-arranged them till they came out right. without the benefit of monumental help. The heart and soul of it is a 51/4'' 

They used small scraps of paper to Like Leading Edge Word Processing: nappy disk, elegantly logical instruction 
record huge hunks ofTruth; primitive the easiest to use. yet most potent manual and documentation .. . every­
tools to produce profound prose. But piece of software ever created to take thing. And what you end up with is 
when the words finally went forth. they full advantage of all the power inherent, word processing at the leading edge. 

but until now un-tapped in today's 

LEADING EDGE™ WORD PROCESSING FROM $100 
IBM IS A REGISTERED TR ADEM ARK OF INTERNATIONAL BU SINESS M ACHIN ES CORPORATION. �

LE A DING EDGE IS A TRADEMARK OF LEADING EDGE PRODUCTS. INCORPORATED. �
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Inquiry 257 

ASK BYTE 

IEEE-488 Interfaces and 
Bus Extenders For: 

IBM PC, PCir 
& COMPATIBLES 

DEC .UNIBUS, Q-BUS 
& RAINBOW 100 

MULTIBUS, VMEbus �
STD & S-100 �

Full IEEE-488 functionality, with themost com­
prehensive language and operating system cMr ­
age in the industry. It takes experience to make 
IEEE-488 systems work with nearly 4000 devices 
available from more than 500 different manufac­
turers, and experience is what enables National 
Instruments to take the GPm to the 
second power and beyond. 

'1bur personal guarantee of unsurpassed 

�g�'�:�~�I�T�8�;�o�i�~�f�f�1�~�g�t�1�i�d�1�~�~�l�~ "�:�t �a�c�~ �: �~�~�c�e�s�s� 
lo 100 + man-years of GPIB experience. 

�Y�!�~�!�!�'�!�!�~� �
,,. � Austin, TX 78727 

1-800-531-5088 512/250-9 119 
Telex: 756737 NAT INST AUS 

IBM and PCtr a'e tradsnartcs of lntematiOnat Business Machines, MULfl. 
BUS is a lrademark or lnlel. DEC. UNllUS. O·BUS. and Rainbow 100 are 
rrademallcs ol 0.Qiral Equ;,,"""' Corporllion 
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Interfacing a direct-connect modem is 
easier: TWo units are available that plug 
into Joystick Port 2. The $149.95 
MPP·IOOOC from Microbits Peripheral 
Products. 255 West Third St.. Albany. OR 
97321. is a direct-connect auto-dial/auto· 
answer modem that comes with Smart 
Terminal. a cartridge containing many 
features useful for uploading and 
downloading. 

Volksmodem ($79.95 plus cable) from 
Anchor Automation. 6913 Va/jean Ave .. 
Van Nuys, CA 91406, is another product. 
but it does not offer the auto-dial/auto­
answer capability. 

Erasing a program stored on a cassette 
is accomplished the same way that an 
audio program is erased. Position the 
tape, then press Record and Play. Since 
nothing is being transmitted. blank infor· 
mation is recorded on the tape, effective­
ly erasing it-Steve 

C64 �RS-232C PORT 

Dear Steve. 
The Commodore 64 has a built-in serial 

interface. but it uses TTL (0-5-VJ signal 
levels instead of the ± 12-V levels needed 
by EIA-compliant modems. The C64 
"USER PORT" is a 24-line male edge con­
nector that brings out 9 V AC as well as 
the TTL signals. It would seem fairly 
straightforward to rectify the 9 V AC for 
EIA-level supplies and use a couple of 
RS·232C line driver/receivers like the 
MCl488 and MCl489 (Radio Shack parts 
276-2520 and 276-2521) to make a true 
RS·232C modem interface. 

PETER �F. KLAMMER 

Golden. CO 

It is fairly straightforward to achieve 
RS·232C levels on a Commodore 64. In 
fact. an article on this subject appeared 
in the May 1983 BYTE. "The Enhanced 
VIC-20. Part 4: Connecting Serial 
RS-232C Peripherals to the V!Cs TTL 
Port" by Joel Swank describes a method 
very similar to the one you suggested. 
While written for the VIC-20, the app/ica· 
tion is identical for the Commodore 64 
computer. -Steve 

CODE TRANSLATORS 

Dear Steve. 
I am looking for a program that converts 

the instructions of the program (i.e.. con­
verts Z80 assembly-language commands 
to 8088 assembly-language commands) 

If you could inform me of any program 
that can accomplish this task. I would be 
most grateful. 

CHRIS DIETRICH 
Vestal. NY 

Converting the instructions of one 
microprocessor to another requires an 
emulatorprogram. Such programs must 
not only convert machine-language in· 
structions but must translate the ad· 
dresses of any ROM routines that are 
used. They must. therefore. be machine· 
specific. I am not aware of such a pro· 
gram to convert from Z80 code to 8088 
code. 

Hardware implementations are more 
popular: Auxiliary processor boards are 
available to run programs written for 
other microprocessors. Two such boards 
are 

Big Blue ($595) from 
Quality Computer Services 
3 Ouces Dr: 
Metuchen. NJ 08840 
(201) 548-2135 

Baby Blue CPU Plus ($600) from 
Micro/og Inc. 
222 Rt. 59 
Suffern. NY 10901 
(914) 368-0353 

Both units feature a Z80 processor and 
will allow CPIM-80 programs to be run on 
an IBM PC.-Steve 

RAM FOR ROM 

Dear Steve. 
I bought a four-function bare board for 

my Apple II that provides two serial and 
two parallel ports. The board comes with 
a rudimentary communications program 
and no program that I can use with my 
serial printer. My problem is that I need 
a method to develop and debug software 
before burning it into a 2 716 EPROM that 
will reside on board. 

Recently. I saw an article that said that 
the 6116 is pin-compatible with the 2716. 
Can the 6116 RAM be used as a direct re­
placement for the 2 716 EPROM. or is a 
modification required? I have in mind a 
modification that California Computer 
Systems provides on its 7710A asynchro· 
nous serial card. On that card. the firm­
ware is on two 2 56 by 4-bit ROMs. Quoting 
from the documentation. the ROMs are 
"equipped with a power-down feature like 
the 83048. Should you desire to develop 
your own software. you may substitute 

(continued) 
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