
$4.00 
$5.00 in Canada 

A McGraw -Hill Publication 
0360 -5280 

Display until Oct. 25 

0 

440237 

01 IBM PC, IBM PC XT, IBM PC Portable, 
IBM XT /3.70, IBM 3270, IBM S9000 

www.americanradiohistory.com

DK Crown Holdings Inc.
Ex. 1022, Page 1

www.americanradiohistory.com


www.americanradiohistory.com

DK Crown Holdings Inc.
Ex. 1022, Page 2

www.americanradiohistory.com


cc. 11-11;11;Q;-Q;111;11NVITINI 

If you're programming . n . Turbo PascalTM 
makes it easier and much faster 
n n . from start to finish. 

Now ... with the advent of Turbo 
Pascal'', Pascal is a language for every- 
one who programs. It comes with a built - 
in editor, occupies only 35K of your 
precious memory and is menu -driven for 
true, programming ease. 

Whether you're a professional soft- 
ware developer, a student, or someone 
who just enjoys programming for its own 
sake, Turbo PascalTM is designed for you. 

ly.f,pa,, 
` ii bó'is Much better 

M M Pascal IBM sells." 
Jerry Pournelle, Byte, July 1984 

"If you have the slightest 
interest ip Pascal ... buy it." 

Bruce Webster, Softalk IBM, March 1984 

Automatic Overlays 
A Full -Screen Edito 
Full Heap ManagemeîÄ'- via dispose procedure 
Full Support of Operating System Facilities 

Windowing (IBM PC, XT, jr. or true compatibles) 
Color, Sound and Graphics Support (IBM PC, XT, jr. or 
true compatibles) 
Optional 8087 Support (Available at an additional 
charge. Even if you haven't yet added an 8087 math chip 
to your 16 bit machine, you can purchase this now and 
be ready for the future. Both versions will be on your disk.) 
No License Fees. You can sell the programs you write with 
Turbo Pascal without extra cost. 
Free Spreadsheet Included. Yes. We include Microcalc .. . 

the sample spreadsheet written with Turbo Pascal. You 
can study the source code to learn how a spreadsheet is 
written ... it's right on the disk. 

,W VQUR COPY OF SIDLKICKTM OR TURBO PASCALTM TODAY! 
`isia and MasterCard orders call Toll Free 1- 800- 255 -8008 

in .California 1- 800 -742 -1133 
(lines open 24 hours, 7 days a week) Dealer and Distributor Inquiries Welcome 408- 438 -8400 

CHOOSE HERE: (Please add $5 shipping and handling per copy for U.S. orders) 

Sidekick" $49.95 plus $5 
(Available only for the IBM PC, XT, Jr. and Compatibles) 

Please specify computer 

Turbo Pascal T" 

My system i08 bit 16 bit 

Operating System: CP/M 80 (Z80 only, no 8080) 
CP /M 86 MSDOS PCDOS 

Computer: Disk Format 
Turbo Pascal $49.95 plus $5 

Turbo Pascal with 8087 support 
$89.85 plus $5 

(California residents add 6% sales tax. Outside U.S.A. 
add $15 shipping and handling per copy. 11 outside of 
U.S.A., payment most be by bank draft payable in the 
U.S. and in U.S dollars. Sorry, no C.O.D. or purchase 
orders.) E27 

$ Total enclosed 

Check Money Order 

VISA MasterCard 
Card 4 

Expiration Date 

Name: 

Address: 
City/State/Zip. 
Telephone 

)) 130MArlD 
III)) INTERNATIONAL 

Borland International 
4113 Scotts Valley Drive 
Scotts Valley, California 95066 
408/438 -8400 
TELEX 172373 
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Whenever you're using your computer ... from start 
t o f i n i s h of your session ... SidekickTM will be there .. . 

ready to serve. And it's as lightning -fast and 
compact as only Borland knows how to make it. 

5-705717 7 LT-1177 
a i 

w I1irk . 

THE SUPER ORGANIZER 

' 

ALWAYS JUST A 
KEYSTROKE 
AWAY... 

Introductory Otter 

1(2) 400 

Sales 

Royalties 

Otlirr 

OTAL REVENUE 

PENSES 

Cost of Materials 

Rent 

Advert)sin 

Salaries 

1% 
5440,00 

1101? 560.50 

$15,00 $16,50 

$470,00 $517.00 

$20,00 
$5.80 

$15,00 

$22.00 

$5,50 

= '.'?.50 

ota! Experts 11:39:23 9/14/1984 
st of Materials 520.00 522.00 524.20 

rofit );efor i' nt 55.00 55.50 56.05 
TAX dvertising 545.00 549.50 554.45 

alaries 535.00 538.50 542.35 
Net Profit 

he! save 

8 

8 

contract t exit 

Here's Sidekick in action. That's Lotus 1-2-3 running underneath. In the 
Sidekick Notepad you can see data that's been Imported from the 

Lotus screen. On the upper right, that's the Sidekick Calculator. 

There's a notepad that has a full -screen editor 
that can time and date stamp your notes, and then 
save them to disk. You can even pull information 
into the notepad directly from the screen of your 
underlying software. 

Suppose you're working with a spreadsheet, 
and you suddenly have an important idea. Just hit 
the button, a window opens, you write the note and 
hit the button again. You're right back where you 
left off in the spreadsheet. 

Need to make a phone call? Whether the num- 
ber is in an existing database, your own Sidekick 
phone directory, or you've just typed it on the 
screen ... put the cursor next to the number, hit 
the keystroke, and Sidekick dials for you! * 

WHETHER 'YOU'RE RUNNING 
1 -2 -3, WORDSTAR, dBASEII 
OR WHATEVER .. . 

JUST A KEYSTROKE AND 
A SIDEKICK WINDOW OPENS .. . 

A CALCULATOR 
A NOTEPAD 
AN APPOINTMENT CALENDAR 
AN AUTO DIALER 
A PHONE DIRECTORY 
AN ASCII TABLE 
AND MUCH MORE 

ALL AT ONCE ... OR ONE AT A TIME. 
ANYWHERE ON THE SCREEN 
YOU LIKE. 
ANOTHER KEYSTROKE, AND 
YOU'RE RIGHT WHERE YOU LEFT 
OFF IN YOUR ORIGINAL PROGRAM! 
(you never really left!) 

There's lots more, too. You can move the Side- 
kick windows anywhere on the screen you like. 
And you can have as many on screen at a time as 
you need. There's even an on -line help window for 
each of Sidekick's features. 

We designed it because we needed it. If you've 
ever been writing a report and needed to do a quick 
calculation, or jot down a note, then you need 
Sidekick, too. 
Only with Hayes Smartmodem and compatibles. Circle 23 on inquiry card. 
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IBM AND ITS 
PERSONAL COMPUTERS 

There are two sides to the story of IBM's tremen- 
dous success in personal computers. The first side 
concerns what the IBM PC provided: a processor 
that could address a lot of memory, an 80- column 

screen, an open system architecture, a keyboard with upper - 
and lowercase and good cursor controls, and word - 
processing software that used correctly labeled function keys. 

The second side of the story concerns the failure of other 
major companies to provide these same fundamental 
features earlier. In retrospect, it seems IBM stepped into a 

void that remained, paradoxically, at the center of a crowd- 
ed market. The Apple Ill's word -processing software required 
you to memorize control codes and made no use of func- 
tion keys. The Apple II required add -ons to provide such 
word -processing essentials as an 80- column screen and a full 
upper- and lowercase character set. The Apple development 
teams were laboring longer than they expected on software 
for the Lisa and the Macintosh. Eventually those projects bore 
fruit, but the world might have been different if Apple had 
first offered Lisa as a $3000 machine with a 68000 
microprocessor. a simple operating system. an 80- column 
screen, a good keyboard with cursor and function keys, two 
disk drives, and a set of four basic applications programs. 
The desktop. the bit map, and the mouse could have 

followed. The proprietary " 7tiviggy" disk drives could have 
given way to Tandons or Shugarts. 

While Apple was trying, DEC and Data General were on 
the sidelines, Tandy's 16 -bit system lacked software, Hewlett - 
Packard was concentrating on specialized markets, Com- 
modore was thinking 8 -bit and 64K bytes of RAM, AT &T was 

tied up by divestiture, and most other companies failed to 
convince enough prospective buyers that they were here to 
stay. 

The void was there. and IBM stepped in. The array of IBM 
personal computers is now formidable: the PC, the Portable 
PC, the PC XT, the XT /370, the 3270 PC, the 68000 -based 
S9000, and the PCjr (which badly needs to grow up). We did 
this BYTE Guide to the IBM Personal Computers because many 

of our authors had interesting and original things to say about 
one or another of the IBM machines and we wanted to col- 
lect much of this material in one convenient volume. While 
our subscribers who own IBM PCs wanted more coverage 
of their machines in BYTE, we didn't want this coverage to 
be at the expense of our customary variety of features, 
reviews, theme articles. and columns in the regular issue. 

We were hoping for the announcement of IBM's battery - 
powered portable and its multiuser personal computer in 

time for this issue. but as of this writing, such intriguing 
rumors remain rumors. Will the system based on IBM's pro- 
prietary 32 -bit processor from the Austin group see the light 
of day? Will IBM's own operating system and applications 
software supplant those of independent software houses? 
Will the PCjr grow up? By entering the field of personal com- 
puting, IBM has brought the game of IBM watching to an au- 

dience of millions. 
IBM has also given the field its third major standard, after 

the Apple II and CP /M. Standards sometimes deprive us of 
the latest and most innovative technology, but when a stan- 
dard encompasses both hardware and system software, it 
cultivates the ground for a flowering of third -party software 
and peripherals. This increased base of software accom- 
panied by hardware add -ons allows the standard machine 
to do almost any small computing task. Since the standard 
machine can do almost anything, everyone wants one. 

But everyone also comes to want more. IBM's standard will 
not be the last, and not just because a one -computer and 
a one -company world would be dull. Apple's Macintosh offers 
a superior user interface that attracts passersby. AT &T is 

capable of creating a standard. HP, DEC, Tandy, and other 
companies are not to be ignored. IBM itself could bring forth 
a dazzling new generation of technology. 

For the present. it makes more sense to enjoy the benefits 
of the current IBM standard than to curse it because it could 
be better. But enjoying the benefits of this standard shouldn't 
prevent us from keeping an eye open for something really 
new. -Phil Lemmons, Editor in Chief 
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Circle 121 on inquiry card. 

High Speed Interface 
For Personal Computers 

Any IBM PC" 
IBM PC compatibles 

PCJR 
Rainbow 100 TM 

- 

Language Support - Interpretive 
BASIC, Compiled BASIC, C, 
FORTRAN, Pascal, Assembly. 

Operating Systems - PC DOS, 
MS DOS, CPM 86/80, FORTH. 

Software Compatible with our family 
of IEEE -488 Interfaces for VAX, 
PDP -11, LSI -I1, S -100 BUS, STD 
BUS, SBX, and Multibus computers. 

NATIONAL 
INSTRUMENTS 

The Leader in IEEE -488 
Computer Interfaces 

12109 Technology Blvd. 
Austin, Texas 78727 

800/531 -5066 512/250 -9119 
Icninbow is u trademark of Digital Equipment Corp. 
II1M PC is n trademark of International Business Machines. 
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THE NAME 7l7 LOOK FOR 
WHEN YOU BUY A PERSONAL PRINTER 

It's Okidata. Before you buy an IBM 
printer for your IBM PC, look under- 
neath the initials. It's actually a printer 
built by another company that just 
wears the IBM name. 

We tell you this because having the 
right printer is very important. Before 
you buy you should know what you're 
getting, and when you buy an Okidata 
you're getting the best printer there is. 

We live, sleep and breathe printers. 
We specialize in building printers .. . 

seven different printer models to be 
exact. So you can fit the printer to the 
application, not the application to the 
printer. 

We make versatile printers with 
three print modes; data processing for 
speed, enhanced for emphasized 
printing and correspondence for letter 
quality. (You -know -who only gives you 
one or two.) 

We make fast printers. For example, 
while an IBM 5152 is plodding along at 
80 characters per second, an Okidata 

Circle 126 on inquiry card. 

ISN'T IBM®. 
ML 92 is printing the same data twice 
as fast. Some Okidata models reach 
speeds up to 350 characters per sec- 
ond ... an incredible rate that pro- 
duces five pages in just one minute. 

We make printers that match a 

daisywheel for crisp, clean letter qual- 
ity, but print much faster than a 
daisywheel ever could. And Okidata 
gives you full graphics capabilities for 
printing all kinds of charts and graphs. 
You can even print custom typefaces 
and symbols. 

Your IBM's better half. If you're 
wondering how compatible your Oki - 
data will be with your IBM PC, the 
answer is "completely," including all 
popular software packages. And most 
important, you can buy Okidata print- 
ers configured for IBM at no extra cost. 

And if you're wondering about ser- 
vice, it's available nationwide through 
Xerox Service Centers. Of course, 
chances are you won't need it. Okidata 
has the best reliability record in the in- 

dustry, with a warranty claim rate of 
less than 1/2 of I %. 

Select, don't settle. Pick your print- 
er for its performance, not its initials. 
Pick Okidata. Because a printer by any 
other name just isn't the best printer. 

Call 1- 800- OKIDATA (609- 235 -2600 
in NJ) for the name of the Authorized 
Okidata Dealer nearest you. Okidata, 
Mt. Laurel, NJ 08054. 

n 

r 

IDATA 
an OKI AMERICA company 

IBM and the IBM logo are registered trademarks of 
International Business Machines. Inc. 
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IBM PC Software: the value of choosing 

Shoes. 
If they don't fit, they're not worth wearing. 

Software programs. 
If they don't Fit, they're not worth using. 

That's why it's altogether fitting that IBM 
Personal Computer Software offers you a choice. 

Size up the selection. 

You'll find many types of programs in the 
IBM software library. They'll help keep you on 
your toes in the office, at home or 
in school. 

There are, in fact, seven 
different categories of IBM pro- 
grams called "families." A family 
of software for business, productivity, 
education, entertainment, lifestyle, 
communications or programming. 

Of course, every program in 
every family is tested and approved by 
IBM. And IBM Personal Computer 
Software is made to be compatible 
with IBM Personal Computer hardware. 

(tAL 4attihdt 

6 BYTE Guide to the IBM PC Fall 1984 
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programs thatfit. 

Putting your 
best foot forward. 

Although every person isn't on equal footing 
when it comes to using personal computer 
software, there's something for almost everyone in 
the IBM software library. 

For example, you may be on a shoestring 
budget and want a big selection of programs 
with small price tags. 

You may be introducing students to 
computing and want programs that are simple to 

use and simple to learn. 
You may run a business requiring 

sophisticated inventory and payroll 
programs. Or you may run a business 

requiring a single accounting program. 

You may write interoffice memos and want a 
streamlined word processing program. Or you 
may be a novelist looking for a program with 
features worth writing home about. 

Now you can find IBM Personal Computer 
Software that fits - to help you accomplish 
specific tasks and reach individual goals. 

Stroll into a store today. 
What's the next step? 
Visit an authorized IBM Personal Computer 

dealer or IBM Product Center near you. To find 
out exactly where, call 800- 447 -4700. In Alaska 
or Hawaii, 800- 447 -0890. 

Ask your dealer to demonstrate your choice 
of programs. Then get comfortable. Sit down at 
the keyboard and try IBM software on for size. 

Personal Computer Software 

Circle 84 on inquiry card. 

*bib 

Little Tramp character licensed by Bubbles Inc., s.a. 
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How to make your rh presentation 
your best prescntation. 

Why settle for less than the best when you dont 
have to? Quadjet, Quadram's ink jet color printer. 
can give you incredible color graphics that will 
make you look as good as your next presentation. 

An easy match. 
Getting started with color graphics is easier than 
you might think. If you have an IBM PC. XT or 
Apple Computer, you're already half way there. 

Quadjet gets along great with 
color graphics boards and 
graphics software packages 
too, including Lotus 1 -2 -3. 
Quadjet even comes with its 
own standard software that's 
compatible with the IBM PC' 

Complimentary 
colors. 
Now you can use black, red. 
green, yellow, cyan, blue or 
magenta for all your 

graphs. charts and diagrams. Print them on 
transparencies as well as paper for individual or 
group presentations. Take your choice of plain 
paper or clay coated for the ultimate in quality 
color printing. 

Of course, Quadjet prints 
text as well as graphics 
including standard and 
enlarged characters with 
true descenders. With a 
maximum resolution of 640 
dots /line, your projects are 
printed crisply and cleanly 
everytime. 

When you've got Quadjet, 
its easy to see that color 
graphics are clearly better 
than black and white. 

'Software compatible with 
Apple must be ordered 
separately. 

Quadjetby Quadram" 

03171 1 

11111111111111111 

® 

\TM 
Look for this seal. It's your 
assurance that you're 
buying the best in 

personal computer 
enhancement devices. 1/'7:f' 6; 

1 ! 

QUADIW4 
m syí f111 Cl,,,,",,,*+ 

Quadjet output produced using Lotus 1 -2 -3. 

4355 International Blvd. /Norcross, Ga. 30093 
(404) 923.6666 /TWX 810- 766.4915 (QUADRAM NCRS) 

INTERNATIONAL OFFICES 
Interquadram Ltd. 442 Bam Hoed Stougn England SL%BE 
Tel 6266-63865 'fix 847155 Aur,ema G Interquadram GmbH 
Fasanenweg 7 6092 Kelsterbach West Germany Tel 6107 3089 
TNN 417770 Seva G Interquadram s.a.r.1. 41 Rue Ybry. 92522 Neu,nv 

Tel 7581240 Tlx 630842 ISo But Chevco Computing 6581 Kmmal 
Road Mas,ssauga Oma. Canada LSN 2X5 let 4l6- 8217600 

IBM - PC, XT are registered trademarks of International Business Machines Corporation. APPLE' is a registered trademark of Apple Computers, Inc. 1 -2 -3 and Lotus are trademarks of Lotus 

Development Corporation. i., Copyright 1984 Ouadram Corporation. All rights reserved. 

Circle 148 on inquiry card. 
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The IBM Personal Computer 
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IBM has established itself as the nation's major micro- 
computer producer in the three years since it introduced 
the IBM Personal Computer in August. 1981. Drawing on a 

reputation for service and reliability with its larger com- 
puter systems, IBM has been able to quickly woo cor- 
porate America and even entice home users. 

Catering to over a million IBM PC users, software 
publishers have created for the computer one of the 
largest bases of microcomputer programs, thereby con- 
tributing further to the PC's proliferation. The 16 -/8 -bit 
8088 processor makes it possible for users to write 
larger, more complex programs that offer more 
sophisticated features yet are easier to use than previous 
8 -bit personal computer applications. The IBM PC's five 
expansion slots and the wealth of technical information 
available let numerous third -party vendors manufacture 
add -on boards that help the PC flex its productive muscle. 

IBM has expanded its PC line and recently reduced its 
prices in an effort to grab an even larger market share by 
competing more aggressively with the IBM compatibles. 
An expanded line also means that IBM is competing 
directly with itself. Many people currently using larger IBM 
computers. such as the System 34 and the Displaywriter, 
will find their needs adequately filled by an IBM PC at a 

lower cost. The IBM PC, one of the company's most suc- 
cessful products. will account for 6 percent of IBM's 
revenues in 1984. 

IO BYTE Guide to the IBM PC Fall 1984 

Name 
The IBM Personal Computer 

Manufacturer 
International Business Machines Corporation 
Entry Systems Division 
POB 1328 

Boca Raton, FL 33432 
(800) 447 -4700 

Size 
5' by 20 by 16 inches: 25 pounds 

Components 
Processor: Intel 8088. 4.77 -MHz: socket for addition of the 8087 
math coprocessor 
Memory: 40K bytes ROM, 256K bytes RAM standard. 640K 
bytes RAM maximum with memory- expansion card 
Keyboard: 83 -key layout with IO function keys and numeric /cur- 
sor keypad: detachable with 6 -foot coil cable: adjustable typing 
angle 
Mass Storage: 360K -byte double -sided 51/4-inch floppy -disk drive 
Expansion: Five expansion slots (one used by floppy -disk drive 
controller) 

Software 
Diagnostics. Microsoft cassette BASIC interpreter in ROM 

Optional Hardware 
64/256K -byte Memory Expansion Card with 64K bytes $265 
64K -byte Memory Module $100 
Monochrome Display $275 
Monochrome Display and Printer Adapter $250 
Color Monitor $680 
Color /Graphics Monitor Adapter $244 
Disk drive (5 1/2-inch floppy disk) $425 
Asynchronous Communications Adapter 5100 
8087 Math Coprocessor $230 
Graphics Printer S449 
Personal Computer Cluster Adapter $400 
Personal Computer Cluster cable kit $110 

Fixed Disk Drive Adapter 5590 
10- megabyte Fixed Disk $1395 
PC Expansion Unit $2880 

Optional Software 
Personal Computer DOS 1.1 (with Advanced 
Disk BASIC) $40 
Personal Computer DOS 2.1 $65 
Personal Computer Cluster Program $92 

Documentation 
Guide to Operations. BASIC Reference Manual 

Prices 
256K bytes of RAM and one floppy -disk drive $1995 
256K bytes of RAM and two floppy -disk drives $2420 
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Nordstar Wordprocessing and SuperCak 3 "Integrated Spreadsheet now included Free with all Seequa computers. 

SEEQUA 
SHOWS YOU 

HOW TO 

GETAN 
IBM PC 

FOR JUST 
X1995. 

BUY A CHAMELEON 
BY SEEQUA. 

The Chameleon by Seequa does everything an 
IBM PC does. For about $2000 less than an IBM. 

The Chameleon lets you run popular IBM soft- 
ware like Lotus ®1 -2 -3' and dBase II.® 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 
Chameleon's similarities to 
the IBM that should interest 
you. Its advantages should, 
too. The Chameleon also has 

Circle 161 on inquiry card. 

The Chamele 

an 8 bit micro- 
processor that lets you run 
any of the thousands of CP/M -80® 
programs available. It comes complete with two of 
the best programs around, Perfect WriterTM and 
Perfect Calc.TM It's portable. And you can plug it in 
and start computing the moment you unwrap it. 

So if you've been inter- 
ested in an IBM personal com- 
puter, now you know where you 
can get one for $1995. Wherever 
they sell Chameleons. 

on by 

SEEQUA 
COMPUTER 
CORPORATION 
8305 Telegraph Road 
Odenton, MD 21113 

Chameleon shown with optional second disk drive. 
To learn more about Seequa or for the location of the Seequa dealer 
nearest you. call ( RIM 1 638 -606(i or (3011672-W0. 

IBM is a registered trademark of International Business Machines Corporation. 

Fall 1984 BYTE Guide to the IBM PC I I 
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The IBM 
Personal Computer XT 

O 0 ;V" .I.': 
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Many users soon tire of slow floppy -disk response time, 
limitations on the size of data files, and the bother of 
shuffling around their 360K -byte floppy disks and yearn 
for true "mass" storage. Enter the IBM PC XT, a machine 
that includes IO megabytes of storage on a compact hard 
disk in place of one of the floppy -disk drives. The PC XT 
can also support a second 10- megabyte drive in a 

separate expansion unit, making for a fixed disk space of 
20 megabytes, or the equivalent of 5000 typewritten 
pages in a desktop machine. 

The PC XT has eight thin expansion slots in place of the 
PC's five, allowing PC XT users to take advantage of more 
third -party peripherals without feeling cramped for space. 
However, three of the expansion slots are already taken by 
the asynchronous communications adapter and the floppy - 
disk and hard -disk controllers. The power supply on the 
XT, however, has been beefed up to handle the extra 
demands for power, doubling the wattage to 130 watts. 

DOS 2.1 offers a hierarchical file system with subdirec- 
tories to help organize all the files that will now fit onto 
the PC XT's hard disk. But the euphoria of a faster disk 
drive and seemingly limitless disk space eventually gives 
way to the realization that you can fill up even 10 mega- 
bytes sooner than you think. 

12 BYTE Guide to the IBM PC Fall 1984 

Name 
IBM Personal Computer XT 

Manufacturer 
International Business Machines Corporation 
Entry Systems Division 
POB 1328 
Boca Raton. FL 33432 

(800) 447 -4700 

Size 
51/2 by 20 by 16 inches: 32 pounds 

Components 
Processor: Intel 8088. 4.77 -MHz: socket for addition of the 8087 
math coprocessor 
Memory: 40K bytes ROM. 256K bytes RAM standard. 640K 
bytes RAM maximum with memory- expansion card 
Keyboard: 83 -key layout with 10 function keys and numeric /cur- 
sor keypad: detachable with 6 -foot coil cable: adjustable typing 
angle 
Mass Storage: 10- megabyte fixed disk. 360K -byte double -sided 
5N-inch floppy -disk drive 
Expansion: Eight expansion slots (three used by asynchronous 
communications, floppy -disk drive, and fixed -disk adapters) 

Software 
Diagnostics, Microsoft cassette BASIC interpreter in ROM 

Optional Hardware 
64/256K -byte Memory Expansion Card with 64K bytes $265 
64K -byte Memory Module $100 
Monochrome Display $275 
Monochrome Display and Printer Adapter $250 
Color Display $680 
Color /Graphics Display Adapter $244 
8087 Math Coprocessor $230 
Graphics Printer $449 
51/4-inch floppy -disk drive $425 
Personal Computer Cluster Adapter $400 
Personal Computer Cluster cable kit $110 
10- megabyte fixed disk $1395 
PC XT Expansion Unit $2290 

Optional Software 
Personal Computer DOS 2.1 (with Advanced 
Disk BASIC) $65 
Personal Computer Cluster Program $92 

Documentation 
Guide to Operations. BASIC Reference Manual 

Price 
S4395 
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A printer should complement your computer, 
not compromise it. 

Its a simple fact that your small computer can compute a 
lot faster than your printer can print. A problem that be- 
comes even more frustrating in business, when your com- 
puter is tied up with your printer while you're ready to move 
on to other work. 

Of course, the only thing more frustrating than waiting 
on a slow printer is waiting on a printer that's down. Unfor- 
tunately, chances are the initial printer you purchased with 
your computer system just isn't designed to work on con- 
tinuous cycle high volume printing. 

More than likely, you've already experienced one, if not 
both of these frustrations. But now, you can turn printer 
frustration into printing satisfaction with the new Genicom 
3014, 3024, 3184, 3304 or 3404. Professional printers for 
personal computers...price/performance matched for small 
business systems. 

Designed and built to increase productivity and maxi- 
mize the value of your personal computer, the range of 3000 
PC printers offers 160 -400 cps draft, 80 -200 cps memo, 
and 32 -100 cps NLO printing...performance for both 
high productivity and high quality printing. 

The 3014/3024 models print 
132 columns. The 3184, 3304 

and 3404 models give you a full 136 column width, and 
offer color printing as well. 

Each printer is easy to use, lightweight, functionally 
styled and attractive. And you can choose options from 
pedestals and paper racks to document inserters, sheet 
feeders and 8K character buffer expansion, plus more. 

Genicom 3000 PC printers feature switch selectable 
hardware, dual connectors and dual parallel or serial inter- 
faces. Plus the 3014 and 3024 emulate popular protocols 
for both Epson MX with GRAFTRAX -PLUS and Okidata 
Microline 84 Step 2', while the 3184, 3304 and 3404 emu- 
late popular protocols for Epson MX with GRAFTRAX- 
PLUS'M. So your current system is most likely already cap- 
able of working with these Genicom printers without modi- 
fication. 

Most important, the Genicom 3000 PC printers are 
quality -built, highly durable printers designed for rapid, 
continuous duty cycle printing. 

So why wait? And wait. And wait. Get a Genicom 3000 
PC printer now. 

Genicom Corporation, One General Electric Drive, Dept. 
C411, Waynesboro, VA 22980. In 
Virginia, call 1- 703 - 949 -1170. 

GENICOIVI 
The New Printer Company. 

For the solution to your printing needs call 

TOLL FREE 1- 800 -437 -7468 
In Virginia, call 1- 703 - 949 -1170. 

Epson MX with GRAF MAX -PEA'S is a trademark of Epson America Inc. 
Okidata Microlme 84 Step P is a trademark of Okidata Corporation 

Circle 68 on inquiry card. Fall 1984 BYTE Guide to the IBM PC 13 
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The IBM PCjr 

Iwo. I 
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While the IBM Personal Computer exceeded IBM's initial 
sales projections as a business computer, it has had 
mixed success as a home computer, primarily because it 
costs more than several of the lower- priced home com- 
puters. The IBM PCjr, a scaled -down, limited version of the 
IBM PC for the home market, starts at $599 for 64K bytes 
of memory and no disk drive. Most users will want the ex- 
panded model. which has a disk drive and 128K bytes of 
memory and sells for $999. 

Both models are designed to compete directly with the 
Apple II family of machines, but the PCjr's shortcomings 
have cooled its reception. The complaints against the PCjr 
start with its "chiclet" style keyboard, whose flat, rec- 
tangular keys are not labeled and are spaced far apart 
(this was to allow for keyboard overlays that would 
redefine the keys). Another major drawback is that many 
regular IBM PC programs won't run on the PCjr because it 
has a limit of I28K bytes of memory. In addition, you can 
add only one disk drive to the PCjr. Further, its innovative 
cordless keyboard, which uses an infrared link to com- 
municate with the expansion unit. has received mixed 
reviews. 

14 BYTE Guide to the IBM PC Fall 1984 

Name 
IBM PCjr 

Manufacturer 
International Business Machines Corporation 
Entry Systems Division 
POB 1328 
Boca Raton, FL 33432 
(800) 447 -4700 

Size 
4 by 14 by 111/2 inches: 6 pounds. 9 pounds with disk drive 

Components 
Processor: Intel 8088. 4.77-MHz 
Memory: 64K bytes ROM. 64K bytes RAM standard. 128K bytes 
RAM maximum 
Display: Built -in color adapter 
Keyboard: 62 -key layout with function control and cursor control 
keys: detached with infrared link: adjustable typing angle 
Expansion: two cartridge slots 

Software 
Diagnostics. Microsoft cassette BASIC interpreter in ROM 

Optional Hardware 
Disk drive (360K -byte half -height 51/4-inch floppy disk) 5480 
64K -byte Memory and Display Expansion $140 
Internal Modem $199 
Adapter Cable for Serial Devices $25 
Attachable Joystick S40 
Keyboard Cord (6 -foot) 520 
Keyboard Overlays (5) $10 
Tèlevision Connector $30 
Color Display 5680 
Adapter Cable for IBM Color Display 520 
Compact Printer (thermal) $175 
Compact Printer Adapter $40 
Graphics Printer 5449 
Parallel Printer Attatchment $99 
Color Printer $1995 
Personal Computer Cluster Adapter S400 
Personal Computer Cluster Cable kit 5110 

Optional Software 
BASIC Interpreter Cartridge (Microsoft) $75 
Personal Computer DOS 2.1 (with Advanced Disk BASIC) $65 
Personal Computer Cluster Program $92 

Documentation 
Guide to Operations. Hands -On BASIC for the IBM PCjr 

Price 
64K -byte Entry Model $599 
128K -byte Extended Model with one floppy -disk drive $999 
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1 POWER 

11,211 

MB PORT CONTROLLER 
BAY TECHNICAL ASSOCIATES 

2 3 4 5 6 7 B 

MEET OUR DIRECTOR 
OF PUBLIC RELATIONS. 

Quite a few important people are 
saying some very good things about 
our Serial Port Expanders. They're 
saying things any company would 
like to hear. Things like "reliable," 
"sophisticated," and "affordable." 

They're talking about the wide 
range of applications - port 
contention, multiplexing, time- 
sharing and networking. They can't 
seem to tell us enough how pleased 
they are with our units. But they're 
trying .. . 

"Bay Tech's Serial Port Expanders 
were a key solution for Federal 
Express exployees using PCs and 
peripheral devices. There just weren't 
enough I/O ports. We needed to talk 
to more devices. BayTech's units 
filled that gap. I looked for price and 
capabilities. With BayTech's 
Expanders, everything was just right." 

Sam Ho, Technical Advisor, 
Federal Express 

FXPEll R 

We manufacture Serial Port 
Expanders in four, eight and sixteen 
port units. We manufacture a model 
that allows other units to be cascaded 
for those needing increased 
expansion. 

Seventeen models are available 
providing a comprehensive range of 
applications. Many companies are 
using our units in different divisions, 

different locations. 
And everyone seems pleased .. . 

NCR 
'Three of BayTech's 524Fs (any-.(- 

port- to-any -port model) are used 
as smart switches between / 
NCR's personal com- 
puter, the 

ND 

Decision Mate 5, and three other 
processors - NCR's 3240s - which 
in turn drive twenty -six, 2160 
terminals. These cash registers are 
used at the front gates of Opryland 
and, on demand, pull totals of gate 
receipts, number of tickets sold, 
attendance - even the weather! We 
are happy with BayTech's units." 

Dave Armelli, Administrative 
Manager, NCR 

I looked for a box that could be 
used to interface different types of 
terminals and peripherals with the 
box being able to do the dirty work. 
I researched five or six companies. 
BayTech's units - considering 
sophistication and price - were the 
best." 

Tom Redd, Product Manager - 

Engineering & Manufacturing, NCR 

Everyone . . . 

"We use the (BayTech) Multiports 
with our IBM PCs to expand com- 
munications. They're used to control 

production devices on assembly 
lines. They work fine for us." 

Red Karshick, Automation 
Engineer/Logic Process 
Development, IBM 

IIIIIIIIIIIIIIII 

BayTech's Port Expanders allow 
peripheral devices of different 
configurations to be mixed -and- 
matched without reconfiguring the 
host device. Configuration of the 
peripheral device ports may be 
changed by menu- driven software. 
Many other user -friendly features are 
standard on BayTech's units. 

BayTech . _ artar ------._........ 

Call us on our toll -free line and tell 
us your needs. We'll help you 
choose a Multiport to handle your 
application. And if you require 
modifications, don't worry. Not only 
are we "reliable," "sophisticated" and 
"affordable," we're also understanding. 

1- 800 -523 -2702 
BAY TECHNICAL ASSOCIATES. Inc. 

HIGHWAY 803. P 0 BOX 387 
BAY ST. LOUIS. MS 38520 

ISO') 487.8231 

BayTech is a registered trademark of Bay Technical Associates Corporation NCR is a registered trademark of National Cash Register Corporation. 
Federal Express is a registered trademark of Federal Express Corporation IBM Is a registered trademark of International Business Machines Corporation 

Circle 18 on Inquiry card. Fall 1984 BYTE Guide to the IBM PC 15 

www.americanradiohistory.com

DK Crown Holdings Inc.
Ex. 1022, Page 19

www.americanradiohistory.com


Make Way For Hayes'Please. 
An advanced, easy -to -use data management 

system for the IBM© PC and compatibles. 

Want to get your paperwork out of 
a dumsy file cabinet and onto your 
PC's screen, where you can manage 
it better? Frustrated with data base 
software that's either too limited or 
too difficult to use? Hayes offers you 
a simple word of kindness. 

Please.'' A powerful, yet easy -to -use, 
system for organizing and managing 
your information. Please is flexible 
enough to store any data you enter, 
and it'll return data to you in exactly 
the form you need. Please does 
more. 
It does 
it all 
faster 
And it's 
sure to 
please! 

That's to be expected. As the 
telecomputing leader, Hayes built its 
reputation on quality design, relia- 

"The menu, Please ?" 
Menus list all your options 
and tell you exactly which 

keys to press for every 
Please feature. 

bility and customer support. 
Now these same standards have 
been applied to a new data 
management system that is go- 

ing to instantly change the way you 
do business! 

Say you're looking for an efficient 
way to maintain 
sales data. Please 
leads you every step 
of the way in creat- 
ing a sales database 
that might indude 
names, addresses, dates and figures. 
These categories are called "fields" in 
database lingo, and they're the very 
heart of your database structure. 

Want last month's total in a par- 
ticular region? Press a few keys and 
it's yours! A few more keystrokes 
and you'll know who's moving pro- 
duct, and what's your biggest seller. 

Please will supply you with labels 
for a mailing to selected customers. It 
can send customer information to 
your word processor for a promotional 
letter. And it can receive data from 

your spreadsheet program. Please 
will even look up a name and com- 
pany for you, your Hayes Smart- 
modem* will dial the phone number, 
and you're ready to talk! 

Taking this same sales database, 
you might also want to define special 

fields for a custom 
'Make it snappy, Please!" 

Need a report fast? You and 
Please can put together a Quick 

List in a matter of seconds. 

Output Plan. 
With a defined 
field for "COM- 
MISSIONS DUE' 
Please can automa- 

tically compute each salesman's com- 
missions, and print them out in a 
report of your own design. All this 
and more, just for saying "Please:' 

And if you ever change your mind 
and want to change the structure of 
your database, please feel free. Step - 
by-step instructions show you how. 

You have the same flexibility with 
any database you and Please design. 
You can store up to 16 million records 
and 200 custom Output Plans for each 
database! More than you're likely 
ever to require. But isn't it nice 

Please is a trademark of Hayes Microcomputer Products, Inc. Smartmodem 300. Smartmodem 1200 and Smartmodem 120013 are trademarks of Hayes Microcomputer Products. Inc. 
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"Put it here, Please : 
Design a special screen 
format to position data 

in a particular place. 

knowing 
all that 
storage 
power 
is there? 

Just in case you ever need it? 
Now you might think that a data 

management system that does all 
this must be difficult to use. Right? 
Rest assured. Please works hard so 
you don't have to. An easy -to -follow 
sample disk shows you everything 
you need to know to 
create your first data- 
base. Three Please 
menus show you 
which keys to press 
to access every fea- 
ture. And whenever you need it, 
Please provides on- screen HELP 
messages, tailored to a specific task. 
So you needn't waste time reading 
through a list of unrelated instructions 
on your screen. Or stop what you're 
doing to consult a manual. In no time 
at all, and with no assistance at all, 
you'll be a Please database pro! 

Everything about Please is designed 
to save you time and effort. So what 
could make data management even 
easier? Please Application Templates, 
that's what! 

To help you get up- and -running 
immediately, we've developed a 
series of practical, pre -designed 
templates. You'll appreciate their 
well -thought -out structure, and "fill - 
in -the- blank" ease. Choose several! 
For business and personal use. 

Including Mailing 
"Merge these, Please!" 

Combine data from one 
database into another, with- 
out changing your original. 

List, for storing 
names and 
addresses and pro- 
ducing mailing lists. 
Contacts, for man- 

aging facts and figures about your 
sales contacts. Applicants, for follow- 
ing applicants throughout the inter- 
viewing process. Appointments, for 
maintaining your calendar and track- 
ing all of your business expenses. 
Household Records, a complete 
home management system. And 
more! Your dealer has details! 

Buy Please nowt 
Get a FREE Mail- 
ing List template 
from your dealer. 

Second FREE 
template of your 
choice, direct 
from Hayes! 

Help yourself. 
Please! And take 
advantage of 
these two valu- 
able offers. See 
your dealer right 
away! 

U/l//////l/l// rrrl%rm 

////// / 
a/ /hia, mn/!/Garr4 /I // /na 

Hayes Microcomputer Products, Inc., 
5923 Peachtree Industrial Blvd., 
Norcross, Georgia 30092.404/441 -1617. 

Circle 74 on inquiry card. 
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IBM is a registered trademark of International Business Machines Corporation. C=í1984 Hayes Microcomputer Products. Inc. 
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Transportable IBM PC- compatible computers have been 
around for some time and have taken a slice out of IBM's 
market, so it was inevitable that IBM would develop a 

transportable PC. The IBM Portable Personal Computer 
features a 9 -inch amber monitor, a color /graphics monitor 
adapter, a 360K-byte half -height 51/4-inch floppy -disk drive, 
seven expansion slots (of which two are already used), 
2 56K bytes of memory, a 130 -watt universal power supply 
for use here or abroad, and a carrying bag for the system 
unit. It's a fairly complete, self- contained system except for 
the lack of parallel and serial ports for attaching a printer 
and modem. These can be added via the expansion slots, 
but then you have only one full- length slot available. The 
other four slots will take only half -length cards, of which 
there are not that many. 

The amber monitor with the color /graphics monitor 
adapter is the only display option unless you connect an 
external color monitor, because the monochrome display 
and adapter are not available for the Portable PC. The 
characters produced by the color /graphics adapter are not 
as clear as those created by the monochrome adapter, 
and certain color combinations will produce unreadable 
text. 

Because it uses an IBM PC XT system board, the IBM 
Portable PC offers the utmost in IBM PC compatibility. The 
system is well- designed, although it's heavy at 30 pounds. 
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Name 
IBM Portable Personal Computer 

Manufacturer 
International Business Machines Corporation 
Entry Systems Division 
POB 1328 
Boca Raton. FL 33432 
(800) 447 -4700 

Size 
8 by 20 by 17 inches: 30 pounds 

Components 
Processor: Intel 8088. 4.77 -MHz: socket for addition of the 8087 
coprocessor 
Memory: 40K bytes ROM. 256K bytes RAM standard. 640K 
bytes RAM maximum with memory- expansion card 
Display: 9 -inch amber phosphor. built -in monitor: 80 characters 
by 25 lines 
Keyboard: 83 -key layout with IO function keys and numeric/cur- 
sor keypad: detachable with 4 -foot coil cable: adjustable typing 
angle 
Mass Storage: 360Kbyte half -height double -sided 5i4 -inch 
floppy -disk drive 
Expansion: Seven expansion slots (two used by floppy -disk drive 
controller and color /graphics monitor adapter). leaving one full - 
length slot and four half -length slots 

Software 
Exploring the IBM Portable Personal Computer. Diagnostics. 
Microsoft cassette BASIC interpreter in ROM 

Optional Hardware 
64/256K-byte Memory Expansion Card with 64K bytes 
64K -byte Memory Module 
Color Display 
Slimline Disk drive (half- height 5N -inch floppy) 
Asynchronous Communications Adapter 
8087 Math Coprocessor 
Graphics Printer 
Personal Computer Cluster Adapter 
Personal Computer Cluster cable kit 

Optional Software 
Personal Computer DOS 2.1 

Personal Computer Cluster Program 

Documentation 
Guide to Operations. BASIC Reference Manual 

Prices 
256K bytes RAM and one half- height 
floppy -disk drive 
256K bytes RAM and two half- height 
floppy -disk drives 

$265 
$100 
$680 
$425 
$100 
$230 
$449 
$400 
$110 

$65 
$92 

$2595 

$3020 
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Circuit-Board - Design 
Without the Tedium 

smARTWORKTM lets the design 
engineer create and revise 

printed- circuit -board artwork 
on the IBM Personal Computer. 

Forget tape. Forget ruling. 
Forget waiting for a technician, 
draftsman, or the CAD depart- 
ment to get to your project. 
smARTWORK" software turns 
your IBM Personal Computer 
into a professional, high -quality 
drafting tool. It gives you 
complete control over your 
circuit -board artwork - from 
start to finish. 

smARTWORKTM is the only low - 
cost printed- circuit -board 

artwork editor with all these 
important advantages: 

Complete interactive control 
over placement and routing 

Quick correction and revision 

Production -quality 2X artwork 
from pen- and -ink plotter 

Prototype- quality 2X artwork 
from dot -matrix printer 

Easy to learn and operate, 
yet capable of sophisticated 
layouts 

Single -sided and double - 
sided printed- circuit boards 
up to 10 x 16 inches 

Multicolor or black -and- 
white display 

32 user selectable color 
combinations; coincident 

points can be displayed 
in contrasting 
colors. 

Can use optional Micro- 
soft Mouse as pointing 

device 
smARTWORK"" trans- 

forms your IBM PC into a CAD system 
for printed- circuit -board artwork. 
Display modes include both sin- 
gle -layer black and white and 
dual -layer color. 

What makes smARTWORKTM 
so smart is that it understands 
electrical connections. Con- 
ductor spacing is always cor- 
rect, lines don't become too 
narrow, and connecting lines 
do not intersect other con- 
ductors. smARTWORKTM can 
automatically find and draw 
the shortest route between two 
conductors. Or you can specify 
the route. 

Twice scale 
hardcopy of your 
artwork is produced using 
the Epson dot -matrix printers or the 
Houston Instrument DMP -41 pen - 
and -ink plotter. Quick 1X check ploi 
is also available from Epson printers. 

Dual -layer color display of a 2" by 4" 
section of a 10" by 16" circuit board 

The Smart Buy 

At $895, smARTWORKTM is an 
exceptional value, particularly 
when compared to conven- 
tional engineering workstation 
costs. 

Call or write us for more 
information on smARTWORK'M 
We'll be glad to tell you how 
smARTWORKTM helps us design 
our own circuit boards and 
what it can do for your business. 

Send a purchase order, or 
major credit card number, 
and smARTWORKTM can be 
working for you next week. 

System Requirements 

1 IBM PC or XT with 192K RAM, 2 disk 
drives and DOS Version 2.0 

I IBM Color /Graphics Adapter with 
RGB color or b &w monitor 

I Epson MX -80 /MX -100 or FX -80/ 
FX -100 dot -matrix printer 

1 Houston Instrument DMP -41 
pen- and -ink plotter (optional) 

1 Microsoft Mouse (optional) 

riAMIALI ÇÇVGaC J. 
L_ 

"smARTWORK" and 'Wintek" are trademarks 
of Wintek Corporation. 

WINTEK CORPORATION, 1801 South St., Lafayette, IN 47904 -2993, Phone: (317) 742 -8428, Telex: 70 -9079 (WINTEK CORP UD) 
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IBM Personal Computer 
XT /370 

The IBM PC XT /370 is actually three systems in one -a 
workstation for a System /370 mainframe, a 3270 -type ter- 
minal. and a stand -alone IBM PC XT When you start the 
Virtual Machine /Personal Computer (VM /PC) program on 
the XT /370, you can run most Conversational Monitor 
System (CMS) programs from a System /370 that will fit in- 
to the XT's 4- megabyte virtual- memory space. Uploading 
and downloading files is supported, as is emulation of a 

3277 display terminal. Both these modes require a 3274 
control unit connected to the coaxial cable to the main- 
frame. VM /PC files are stored in the CMS format on disk, 
but these can be converted from and to PC -DOS format 
with the CMS Import and Export commands. Most IBM 
PC hardware options will work with the XT /370 running 
under VM /PC, and if not (as in the case of the 8087 math 
coprocessor and the communications adapters). you can 
use them in the PC mode when not running VM /PC. 

Switching the XT /370 between these three modes usually 
requires only two keystrokes. 

The XT /370 is made from a standard IBM PC XT with 
three additional cards. The first card contains three 
separate processors that execute most System /370 instruc- 
tions. Two Motorola 68000 microprocessor chips, one stan- 
dard and the other a custom IBM chip based on the 
68000, execute most System /370 fixed -point and non - 
floating -point instructions. The third microprocessor, a 

modified Intel 8087. executes System /370 floating -point in- 
structions and contains the floating -point registers. 

A second card has 512K bytes for memory expansion. 
giving you the maximum 640K bytes of usable memory 
for the PC mode and 480K bytes for System /370 storage 
in VM /PC mode. 

20 BYTE Guide to the IBM PC Fall 1984 

Name 
IBM Personal Computer XT /370 

Manufacturer 
International Business Machines Corporation 
Information System Group 
900 King Street 
Rye Brook. NY 10573 

Size 
51/2 by 20 by 16 inches 

Components 
Processors: Intel 8088. Motorola MC 68000. Custom 
IBM /Motorola MC 68000. Custom Intel 8087 
Memory: 40K bytes ROM. 768K bytes RAM standard: 640K 
bytes are addressable in the PC mode. 480K bytes in 

System /370 mode 
Display: 3277 Model 2 emulation card standard 
Keyboard: 83 -key layout with IO function keys and numeric /cur- 
sor keypad: detachable with 6 -foot coil cable: adjustable typing 
angle 
Mass Storage: 360K -byte double -sided 51/4-inch floppy -disk drive 
and 10- megabyte fixed -disk drive 
Expansion: Eight expansion slots. six full -length and two half - 
length: five slots are already used 

Software 
Diagnostics. Microsoft cassette BASIC interpreter in ROM 

Optional Hardware 
Monochrome Display $275 
Monochrome Display and Printer Adapter 5250 
Color Display S680 
Color /Graphics Monitor Adapter $244 
Disk drive 151/4-inch floppy disk) $425 
Asynchronous Communications Adapter $100 
8087 Math Coprocessor $230 
Graphics Printer $449 
XT /370 Expansion Unit NA 
XT /370 Option Kit for IBM PC XT NA 

Optional Software 
Personal Computer DOS 2.1 (with Advanced Disk BASIC) $65 
Virtual Machine /Personal Computer Program $1000 

Documentation 
Guide to Operations PC XT. Guide to Operations PC XT /370. BASIC 
Reference Manual 

Prices 
XT /370 Model 568 with one floppy -disk drive 
(requires XT /370 Expansion Unit) 
XT /370 Model 588 with one floppy -disk drive and 
one fixed -disk drive 

$6230 

$8085 
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A HEW WORLD OP SIGNAL PROCESSING 
FOR THE IBffi PC. 

Discover ILS-PC 
All the most needed programs 
in one convenient software package. 

It's here. True signal processing 
on the IBM PC. It's called ILS -PC 1, 

and was developed from our mini- 
computer ILS, the world standard 
in signal processing software. 

ILS -PC 1 enables you to do signal 
;processing now on your own IBM 

'PC or XT. Without writing programs. 
Without a lot of time or effort. When 
used with the 8087 coprocessor, it 

performs at minicomputer speed. 
ILS -PC I provides all the essentials: 

data acquisition support; waveform 
display and editing; digital filtering; 
spectral analysis. Applications in- 
clude noise and vibration, speech, 
seismology, acoustics, sonar, radar, 
bio-medicine and many other fields. 

Part of ILS -PC 1 convenience is a 
menu -prompt you can use while 

learning, then bypass once you're 
ready for command control. With 
our customer service phone line, 
you get answers to software or 
applications questions. 

Bring signal processing to your 
own IBM PC or XT. Call our toll-free 
number now for full information on 
ILS -PC 1. The price is $1495. The 
benefit is a new world of convenience. 

Signal Thchnology Inc 
5951 Encina Road Goleta, CA 93117 

In California, (805) 683 -3771 TWX 910- 334 -3471 
Call toll -free (800) 235 -5787 

GutmaM, TCAE GmbH, Tul 8139/6067, Telex. 841 521523 / Sweden 3K 1}e Konsuller AB. Tel 0764/37175, telex. 854 15559 / Switzerland Zontrama Techmk AG. Tel 032 233553, Telex. 845 349353 / 
U.B. Lu,co. Tel. 01637 9111, Telex 851 27200 / Japan Pike' Corp, Tel. 03345 -1411. Telex 781 123772 / Borea Greonol! System Industry Co, Tel 725 6281 2. Telex 787 23231 / 

'Wynn Hermes Epttek Corp, Tel 02 562 5851, Telex 785 26794 IBM PC and PC' XT are registered trademarks of International Bu:nnese Machines 
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How HP business graphics 

Enhance your reputation for being more pro- 
fessional, persuasive, credible and effective 
than your competition with the new HP 7475A 
Business Professional's Plotter. 

Make a first impression that lasts 
The vital importance of graphics to today's business professional 
cannot be overstated. In survey 
after survey, statistics prove 
graphics can help you 
spot trends and relation- 
ships quickly, 
analyze data 
accurately, and 
communicate 
your ideas 
with more 

clarity 
and power 
than in any 
other way. 

Even more im- 
portant, graphics 
can actually increase 
personal and company 
productivity. And create a 
first impression of quality and 
professionalism that lasts and lasts. 

Graphics: the end to meetings 
that go nowhere 
In a fascinating research project conducted by The University of 
Pennsylvania, 123 MBA candidates were involved in a study 
designed to test the effectiveness of business graphics in meeting 
situations. The results were startling. In the group where visual 
aids were used: 

Meetings were shorter: The study showed a 28% reduction in 
meeting length when transparencies were used. 

Group consensus was faster: Agreement was reached by 79% of 
the group using transparencies, compared with only 8% among 
the control group using no visual aids. 

The decision process was accelerated: 64% of study participants 
said they made their business decisions immediately after the vis- 
ual presentation. When overheads were not used, the control group 
said they delayed decision- making until some time after the group 

22 BYTE Guide to the IBM PC Fat 1984 

discussion following the presentation. 
Presenters with visual aids were perceived as being more profes- 

sional, persuasive, credible and effective than those not using 
visual aids. 

Now, with the new HP 7475A Business Professional's Plotter, 
your meetings can have immediate and productive results like 
these. 

How the quality look 
of HP graphics can help 
The way you present your information can be equally as important 
as the actual information you're presenting. And that's where the 
new HP 7475A Business Professional's Plotter lets your profes- 
sionalism shine through. 

Standards unsurpassed in the 
plotter business 
The technical standards of the HP 7475A have no equal for pro- 
ducing quality graphics. With a resolution of one- thousandth- of -an- 
inch, curved lines are smooth, not jagged, and straight lines are 
consistently straight. Its exceptional repeatability (the ability of a 
pen to return precisely to a given point) assures that intersecting 
lines and circular shapes will meet exactly. The result is high- quality 
charts and graphs you'll be proud to present. 

Why 6 pens when experts say 4 will do? 
Graphics industry experts maintain that 
good graphics contain four colors per 
chart. But Hewlett- Packard goes the 
experts two better by providing a 
six -pen carousel, so you can 
store and use pens of different 
widths -thick pens for 
bold headings and thin 
pens for details. And 
with six pens, you 
won't have to 
waste valuable time 
changing them. That's 
important when "the 
boss wants to see your pre- 
sentation in twenty minutes!" 

With the HP 7475A, you also 
get automatic pen capping to pre- 
vent pens from drying out between 
uses, and special "pen damping" 
(gently lowering the pen to the paper or 
transparency) to increase pen life and ensure better line quality... 
use after use after use. You also get a rainbow of 10 colors to 
choose from, in two line widths. 

Your choice: 2 paper sizes and today's 
most popular graphics software packages 
While most professional business applications will be satisfied with 
standard 8%2 x 11" paper or transparencies, the HP 7475A adds the 
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can be the key to your success. 

capability of plotting on larger 11 x 
17" media, too. The larger plots are 
especially well- suited for time lines, 
PERT charts, schematics and engineering 
drawings. 

Best of all, you don't have to be a programmer 
to produce quality graphics on the HP 7475A. 
It's supported by a variety of professional graphics 
software packages for both HP and non -HP desktop 
and personal computers. 

Naturally, speaking of software compatibility leads us to 
hardware compatibility.... 

Compatible with almost any personal 
computer in the marketplace today 
With two interfaces available, the HP 7475A quickly "makes friends" 
with most models of today's most popular personal computers, 
including IBM Apple? Compaq?"t Osborne® and Commodore 
--as well as a host of HP computers. 

The cost? Surprisingly affordable 
The new HP 7475A Business Professional's Plotter is an amazingly 
affordable $1895. When you consider that a typical fee for a single 
five -color transparency from a graphics service is $50 -and that 
the same transparency can be prepared for about $1 in materials 
on the HP 7475A -the return on your investment is almost 
immediate. 

Another choice: HP's low -cost, 
high performance 
Personal Computer Plotter 
For the "business on a budget," you may also want a look at our 
2 -pen Personal Computer Plotter, the 7470A. Its low cost (only 
$1095) is as remarkable as the quality of its plots. With many of 
the same features as the new HP 7475A, the HP 7470A plots 
on a single paper size (8%2 x 11 "). It stores and caps two pens, 

and you can easily change the pens 
yourself for multi -color plotting. Best of 

all, the HP 7470A 2 -pen plotter lets you 
turn your personal computer into a personal 

graphics workstation for only $1095. 

Send for your FREE "Better 
Presentations Package" today! 

For a FREE sample plot, overhead transparency, and more 
details, mail the coupon below today. We'll also enclose a list 

of software packages you can use with the HP 7475A or HP 7470A. 

For the name of your nearest 
Hewlett- Packard dealer call 
toll -free 800 -547 -3400. 
1101303 

HEWLETT 
hP PACKARD 

Ì 
YESI I'm ready to gain a reputation for being more profes- 

sional, persuasive, credible and effective than my competition. 
Please send me your FREE "Better Presentations Package;' so 
I can learn more about the new HP 7475A Business Profes- 
sional's Plotter and the HP 7470A Personal Computer Plotter. 
I understand I will receive this valuable package without cost 
or obligation. 
Name Title 
Company 
Address 
City /State & Zip 
Phone Number 
My computer is 

Send to: Hewlett- Packard 
16399 W. Bernardo Drive, San Diego, CA 92127 
Attn: Marketing Communications 11303 BT -IBM GUIDE 

Circle 79 on inquiry card. Fall 1984 BYTE Guide to the IBM PC 23 
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The IBM 3270 
Personal Computer 

r 
IIIIIIIIIIIIIIIII 

The IBM 3270 Personal Computer, another in the 
"workstation" family of PCs. lets you communicate with 
host computers such as IBM 43XX or 308X series pro- 
cessors. or to work locally in a personal computing ses- 
sion. The 3270 PC can display information in up to seven 
user -definable windows. including four host windows. one 
PC -DOS window. and two electronic notepads, all on a 

high -resolution color display. You need a 3274 control unit 
to run more than one host computer session at a time, 
multiplexing four cables to one or more remote main- 
frames into a single connection to the 3270 PC. Windows 
can be moved and adjusted easily; a single keystroke takes 
you from personal computing to host sessions. You can 
store the layout of windows on the screen in a "profile" 
and call it up with a few keystrokes. An autokey function 
can record a sequence of keystrokes. simplifying logging 
onto multiple sessions. 

The 3270 is available in several configurations with dif- 
ferent displays. amounts of memory, and mass storage. 
Most people will choose the inexpensive 5272 color 
display or 5151 monochrome display. Sophisticated 
graphics are available with the 3270 PC /G and GX systems 
and their larger. very high- resolution color displays with 
up to 960 by 1000 pixels and 16 -color resolution. 
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Name 
IBM 3270 Personal Computer 

Manufacturer 
International Business Machines Corporation 
Information Systems Group 
900 King Street 
Rye Brook. NY 10573 

Size 
5' by 20 by 16 inches: 33 pounds 

Components 
Processor Intel 8088 
Memory: 40K bytes ROM. 256K bytes RAM standard. 640K 
bytes RAM maximum with memory- expansion card 
Keyboard: 122 -key layout including function keys for both 3270 
and PC functions and a numeric /cursor keypad: detachable with 
6 -foot coil cable: adjustable typing angle 
Mass Storage: 360K -byte double -sided 51 -inch floppy -disk drive 
Expansion: Eight expansion slots (several already used by 
various adapters) 

IBM 3270 PC 

5271 Model 2: System Unit with 256K -byte memory. 
one floppy -disk drive and adapter. 5151/5272 display 
adapter. 3270 PC keyboard /timer adapter. 3270 system 
adapter $3785 
5271 Model 4: Model 2 features plus second floppy - 
disk drive. 64/256K -byte memory -expansion option with 
64K bytes. parallel printer adapter S4650 
5271 Model 6: Model 2 features plus one I0- megabyte 
fixed -disk drive and adapter. 64/256K -byte memory - 
expansion option with 64K bytes, parallel printer 
adapter $6210 
5272 Color Display (14 -inch. eight -color. 720 by 350 
pixels) $995 
All- Points -Addressable Graphics Adapter S550 
Host Graphics Adapter $800 
3270 PC Control Program $300 
3270 PC File Transfer Program $600 

IBM 3270 PUG and GX 
5371 Model 12: System unit with 384K -byte memory. 
one floppy -disk drive and adapter. 3270 system adapter. 
parallel printer adapter, and mouse tablet /adapter $4130 
5371 Model 14: Same as Model 12 except for 5I2K -byte 
memory and two floppy -disk drives $4755 
5371 Model 16: Same as Model 12 except for 576K- 

byte memory and 10- megabyte fixed -disk drive and 
adapter $6580 
5371 Keyboard $295 
5279 Color Display (I4 -inch. eight -color. 720 by 512 

pixels) $1600 
5278 Display Attachment Unit $3060 
5379 Color Display (19 -inch. I6- color. 960 by 1000 
pixels) $3600 
5379 Monochrome Display (19 -inch, four shades. 960 by 
1000 pixels) S2750 
5378 Display Attachment Unit (color) $8310 
5378 Display Attachment Unit (monochrome) $7810 
5277 Mouse $340 

Optional Hardware 
5151 Monochrome Display 
5152 Graphics Printer 
5182 Color Printer (dot- matrix) 
3852 Color Printer (seven -color ink -jet) 

Documentation 
Guide to Operations. Reference Manual, Maintenance Information 

Prices 
3270 PUG minimum configuration 
3270 PC/GX minimum configuration 

$275 
$449 

$1995 
$900 

$9535 
$16.785 
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It was the personal computer circus. 
And it had gone on too long. 
The crowd grew restless as each 

new act continued to perform varying 
degrees of IBM compatibility. 

Suddenly, the crowd gasped. It was 
the unexpected finale -the arrival of 
Sperry, with a performance no one 
could have imagined possible. 

Ladies and gentlemen, it was the 
Sperry PC. It ran IBM compatible 
software. .- 

But that wasn't 
the show stopper. 

Because it soon 
became quite clear 
the Sperry PC didn't 
just run the IBM 
programs, it ran 
them better. 

It is no longer enough to be 
s4 IBM compatible. Not even for IBM. 

Better because it ran them faster - 
up to 50% faster: 

It ran them with breathtaking 
graphics, far more dramatic than the 
IBM PC could provide. 

And it ran them from a keyboard 
that drew roars of approval, for it was 
not only easier to operate, but far 
more comfortable than IBM's. 

And as the crowd cried out for more, 
that's just what Sperry gave them: the 

ability to plug right into a 

SI'Eltltl' l'EItSONAI. COMPI 
SI'EtIYICA'rnNs 

OPERATING 
SYSTEM 
MS DOS Version 
1.25 or 2.11 with 1.1.w. 
BASIC MICRO- 
PROCESSOR 
Ilieh -Spew) 10-hit MOM 
DISPLAY SCREENS 
High Definition 
monochrome display 
11351 compatible 
graphics. 
COMMUNICATIONS 
Built -in Asyouhronous 

KEYBOARD 
14 keys. ti lt. cord 
AUXILIARY 
MEMORY 
Up to two internal 5ti" 
diskettes 111M11 
internal fiats) disk 
when ,.mfigured with 
single diskette. 
USER MEMORY 
Standunl 1211K bytes. 
expandable to 11-111K 

DIAGNOSTICS 
Haver -on self test 
CLUCK 
Time-ol -day with 
buttery larkvp 

Sperr' Corporation. 198 :3 

111M is a registered trademark of International Business Mahines Corporation. 
MS UI IS is a registered trademark of Mirnmolt Corporation. 

Circle 168 on Inquiry card. 

company's main computer; 
whether that system was 
IBM or Sperry. Or both. 

As the crowd sat 
stunned by this final 
flourish, Sperry left all 
with a most provocative 
question. Was it possible 

that the Sperry PC could do all of this 
and yet cost less? 

Again, the crowd gasped. 
Could it be? 
Come see for yourself. Hands -on, 

side -by -side. Call 800 -535 -3232, toll - 
free. Or write us. Sperry Corporation, 
Computer Systems, Department 100, 
P.O. Box 500, Blue Bell, PA 19424 -0024. 

1rST,EI` 
Iimmamiamt. 

The Sperry PC. j 
What the personal computer 
should have been in the first place. 
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II. 

Warta ill 

The IBM System 9000 is designed to automate the 
laboratory as the IBM PC automated the office. For data 
acquisition. data analysis, and instrument control. the 
S9000 has a wide range of interfaces: three RS -232C 
ports, a bidirectional 8 -bit parallel port, an IEEE -488 port, 
three timers, a clock. 32 programmable interrupts, and 
four DMA channels. The system includes a real -time, 
multitasking operating system (CSOS) that can 
simultaneously collect data, store or process it. analyze 
collected data and display it on the screen. output data to 
the printer /plotter, or transmit the data to other computers 
for analysis. 

The S9000 comes in two versions -one for the lab, one 
for the office. The IBM 9001 benchtop model holds the 
computer, a display, and multicolor printer /plotter in a ver- 
tical package that occupies little space. The IBM 9002 is a 

smaller system with cleaner lines for your desktop. The 
XENIX operating system (a version of UNIX) is also 
available for multiuser. multitasking applications in which 
real -time control is not as critical. You must configure the 
system with a hard -disk drive, a memory- management 
card, 640K bytes of memory. and one 8 -inch floppy -disk 
drive in order to run XENIX. Files can be transferred bet- 
ween the two operating systems. 

The large membrane keypad with 57 user -programmable 
keys helps automate laboratory applications by defining 
single- keystroke commands to control instruments. Keypad 
overlays let you clearly label the keys. 
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Name 
IBM System 9000 

Manufacturer 
International Business Machines Corporation 
IBM Instruments Inc. 

Orchard Park 
POB 332 
Danbury. CT 06810 

Size 
7 by 18 by 22 inches: 64 pounds 

Components 
Processor: Motorola 68000. 8 -MHz: with four DMA channels 
Memory: I28K bytes ROM. 128K bytes RAM standard. expan- 
dable to 5.2 megabytes in 256K -byte increments 
Processor Board Interfaces: Three RS-232C. one bidirectional 
8 -bit parallel. one IEEE -488 
Display: I2 -inch green -phosphor 768- by 480 -pixel screen: 80 
characters by 30 lines: 10 user -definable keys below screen 
Keyboard: 83 -key layout with 10 function keys and numeric /cur- 
sor keypad: 57 -key pressure- sensitive keypad: detachable with 
6 -foot coil cable 
Mass Storage: Optional 640K -byte 51/4-inch or 985K-byte 8 -inch 
floppy -disk drive 
Expansion: Optional. five slots on a system bus card 

Software 
Real -time, multitasking Computer System Operating System 
ICSOS): diagnostics 

Optional Hardware 
256K -byte Memory Expansion Card 
1024K -byte Memory Expansion Card 
Dual 51/4-inch floppy disks 
Dual 8 -inch floppy disks 
10- megabyte hard -disk drive 
Hard -disk controller card 
Memory- management card 
Analog sensor card 
Color Printer 

Optional Software 
CSOS Extensions 
BASIC Interpreter 
Pascal Compiler 
FORTRAN Compiler 
Chromatography Application Program 
XENIX Operating System 

$1395 
S3180 
$1645 
$2470 
$2195 
$1295 
$1495 
$1695 
$1995 

$155 
$195 
$595 
$595 
$795 
$995 

Documentation 
Operator's Manual. OS 1.1. Problem Isolation Manual. BASIC Manual 

Prices 
9001 Benchtop Computer 
9001 Benchtop Computer with printer /plotter 
9002 Desktop Computer 

$6495 
$8590 
56495 
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Tell this to your PC 
and see what happens. 

AOLdocs it ALL 

Ctl 'A % Kb. UA3' UN11e 1 

fai FILI i,QNKeAD 191 ,QNSIZe 1 

01 PAU* FILE ILt1 

t'11 NIST,pTLNL,SC' 0') Lit VAYA'.Z1ÏlDATAI 

L51 MEANN/GAtA)y Q PAM 

L01 VAR* ((0/(DAUMtAN)a2)4(QVATA)'1)10.5 

L11 51A154. 'Mcart11( 1.11A14), Variancc YAK 

21 MAO 5U15, NI51 0(ieDli 'ME MOÌ 

I c lo 

T.'53 
o,pD 'MOoe coMl, 300 0 Port 

Cql port QARBIN 'A1D13019845123' 

LIIl Poet taw lN MEMO 

I 
V 

No, it won't roll over and play 
dead. While the funny -looking 
symbols might not make immedi- 
ate sense to you, to a PC equipped 
with STSC's APL *PLUS ® /PC System 
they tell an amazing story. In just 
11 lines this program describes a 
sequence of events that can't be 
accomplished by any other single 
software package. 

The program is written in an 
application development language 
called the APL *PLUS /PC System. 
Briefly, here's what it does. First, it 
sorts a DOS file containing revenue 
data and plots the revenues as a 
histogram. It calculates mean and 
variance revenues. Then with the 
help of a full- screen editor, it 
creates a memo combining the 
histogram, statistics and descrip- 
tive text. Finally the program 
issues a DOS command to the PC, 
dials a host computer, and elec- 
tronically mails the memo. All in 
just 11 lines. No wonder a PC 
Magazine reviewer reacted to our 
APL *PLUS /PC System with "awe 
and delight" (March 1983). 

If you want to integrate existing 
software or create custom solu- 
tions to problems that can't be 
handled by the software you're 
currently using, you need the 
APL *PLUS /PC System. It costs 
$595.00, and runs on the IBM PC 
with 192 KB of RAM as well as on a 
number of compatible machines. 

To order the APL *PLUS /PC 
System see your local dealer or 
contact STSC, Inc., (800) 592 -0050, 
2115 East Jefferson Street, 
Rockville, Maryland 20852. 

A Conte! Company 

Circle 165 on inquiry card. 

APUPLUS is a service mark and trademark of STSC. Inc.. 

registered in the United States Patent and Trademark Office 
and in certain other countries. 
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Let Persyst get your 
IBM PC talking to 

mainframeyour 
ecause we have 

more to talk about. 
We have a full range of com- 

munication solutions to talk about. 
That's why Persyst is your single 
source for the most flexible, the most 
cost efficient ways to tie your IBM 
PC to your mainframe computer. 

COAX /3270 

For instance, one solution is 
our Coax /3270. This single -slot 
expansion board lets you connect 
your IBM PC directly into virtually 
any IBM 3270 environment. And 
with our 3278/79 emulation soft- 
ware, it's easy to share information 
between your mainframe and 
IBM PC. 

And that's just the start. 
Persyst has other solutions that will 
help you incorporate your IBM PC 
into almost any IBM communica- 
tions environment, including SNA 
or Bisync. 

With our DCP /88 and our 
Multiple Protocol Communications 
controller (MPC), you can create 
a sophisticated, remote, multi -user 

FISHER MPC PC 

PRINTER 

3270 environment. One that can 
support up to nine devices, including 
five printers and four PCs func- 
tioning as 3278/79 display stations. 
Or, use either the DCP /88 or MPC 
to configure 2780/3780 or HASP 
R]E workstations. 

Because Persyst's communica- 
tion solutions are built on powerful 
software -controlled multiple 
protocol hardware, you'll have maxi- 
mum configuration flexibility. And 
this means you'll be able to modify 
your communication strategies as 
your needs change - without con- 
stantly reinvesting in new hardware. 
It's your guarantee for the future. 

And when you're ready to talk 
about quality and reliability we 
have plenty to say about that, too. 
All Persyst products are submitted 
to one of the most stringent testing 
and quality assurance programs in 
the industry. We're so confident 
in our quality and reliability that 
we back our products by a 2 -year 
warranty. 

So if you're looking for flexible, 
low cost and reliable solutions for 
IBM PC to mainframe communica- 
tions, talk with Persyst. But be 

OCP188 
CONINOE 

PC 

PC 

Cluster Controller 

MtIN1EP 

prepared to spend some time, 
because we have lots to talk about. 

Persyst Products, Personal 
Systems Technology, Inc., 17862 
Fitch, P.O. Box 19615, Irvine, 
California 92714. Telephone: 
(714) 660 -1010 Telex: 467864 

III! PI RSYSI MMIIV OF 

PF RSONAI COMPUTER PRODUCTS 

L EBIORY 

bEE" OTC _ 
HOST 

ooEEMiRCanPEa 
GRAPHICS 

DISPIAY 

IBM 

E71 PERSYST 
Insist on Persyst. 

Circle I3t5 for Dealer inquiries. Circle 139 for End -User inquiries. Fall 1984 BYTE Guide to the IBM PC 29 
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IBM FORECAST 

MARKET 
DOMINANCE 
IBM's array of follow -up products and 

enhancements for the PC means it is here to stay 

During 1983, IBM shipped more than 600,000 PC and PC XT 
microcomputers. making the microcomputer division one of the most 
startling success stories in IBM's long history. IBM's introduction of 
low -end computer products has changed the way the corporation ap- 
proaches the marketplace. Their success will continue to alter Big Blue's 
development in years to come. 

Follow -up products from the corporation's Entry Systems Division 
in Boca Raton. Florida. and products developed in concert with that 
division by IBM's Raleigh, North Carolina facility and Endicott, New 
York operation (the 3270 and XT /370. respectively) indicate that IBM 
will continue to devote impressive resources to both software and 
hardware in low- priced computing packages. 

Strategic Inc., a high -tech research and market -analysis firm located 
in San Jose, California, set out to compile user reactions to IBM's new 
PC from those businesses across the country that have purchased one 
or more units. IBM PC User Reactions, Requirements and Plans -1984, com- 
pleted in December 1983. also speculates on how businesses will use 
these computers in the future. 

IBM's PC line now includes six products: the original IBM PC, the 
IBM PC XT, the PCjr, the PC Portable, the 3270 PC, and the XT /370. 

Michael Killen (POB 2150, Cupertino, CA 95015 -2150) is president of 

Strategic Inc. 

BY MICHAEL KILLEN 

ILLUSTRATION BY DAVE CALVER Fall 1984 BYTE Guide to the IBM PC 31 
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THE 16-BIT STANDARD 

The 16 -bit IBM PC is a flexible, dependable, expandable per - 
sonal computer with an Intel 8088 central -processing unit. 
an 8 -bit data bus. and one or two 51/4-inch, single- or double - 
density floppy disks. Its bit- mapped graphics display comes 
in monochrome or color, and its PC -DOS (disk operating sys- 
tem), a variant of Microsoft's MS -DOS. is now the standard 
among I6 -bit operating systems for personal computers. 

The PC and the XT are architecturally identical: PC pro- 
grams run without modification on the XT. and any PC board 
can be plugged into the XT. However, the XT, which contains 
more slots and a larger power supply, is capable of support- 
ing more peripherals and memory. The XT is configured with 
both a 51/4-inch floppy disk and a 10- megabyte hard disk. 

The IBM PC is exceptionally well constructed and provides 
an excellent diagnostics package that allows customers to 

isolate problems. Most microcomputer companies do not 
provide such a package. It is a reflection of IBM's long -term 
customer -oriented philosophy. 

IBM's personal computer was one of the first to provide 
"bit- mapped" graphics. meaning that each pixel on the dis- 
play monitor is represented by a single bit in memory, with 
specialized hardware to translate the memory "image" into 
TV signals to drive the monitor. To update any point on the 
screen, a programmer need only set the appropriate bit in 
memory. Bit mapping is inexpensive and critical for the "win- 
dow" features in advanced software. 

The Intel 8088 processor provides slightly less arithmetic 
power than a 4 -mHz Z80 by Zilog. However, the 640K -byte 
maximum address space of the PC allows many significant 
programs to be run without swapping code or data segments. 
This often improves performance considerably because disk 

(continued) 

User Reactions 
Strategic Inc. surveyed 70 large 
companies that currently use 
both the IBM PC and at least 

one mainframe and 100 smaller 
companies that use the IBM PC and 
some other mini- or microcomputer. 

Strategic's findings confirmed 
several theories on IBM strategies. 
According to Strategic. IBM has 
maintained control of its mainframe 
customers. dissuading most from 
adding non -IBM equipment. Further, 
the December 1983 study found that 
most mainframe customers are using 
their PCs in conjunction with their 
mainframes; ultimately. this habit will 
increase IBM's mainframe revenues. 

Specifically. the study found that 
the large organizations interviewed 
had an average of 21 IBM PCs in- 
stalled; the smaller companies had 
an average of six. According to the 
survey results, most of the larger 
companies consider the standard to 
be IBM products rather than micro- 
computers from Apple. 

The conclusions Strategic reached 
in its study are as follows: 

Purchase, installation, training, 
and service are mainly handled 
by the data -processing depart- 
ments of large organizations. 

*Raining is not yet taken very ser- 
iously, with most users being self- 

taught. Many respondents don't 
think this is adequate. 

Most of the actual users of IBM 
PCs are middle managers in both 
large and small organizations. 
Large organizations purchase 
more complete systems than 
smaller companies, with more 
than 70 percent of these con- 
figured with two floppy -disk 
drives or 10- megabyte hard -disk 
drives. 
Large and small users cite more 
than 30 different primary applica- 
tions for their PCs. Spreadsheet 
and financial applications are the 
most common. 
Most users are not developing ap- 
plications software themselves. 
Of those who are, BASIC is the 
most popular language, followed 
by Pascal and FORTRAN. 
Only 12 percent of the large or- 
ganizations sampled use a LAN 
(local -area network), of which only 
two are standard networks (Cor- 
vus and 3COM). The majority of 
large users are actively con- 
sidering purchasing a LAN, or will 
do so in the foreseeable future. 

Approximately two- thirds of the 
large users use IBM 3270 emula- 
tion to access other systems. For 
one -fourth, the PC is mainly used 
as a terminal, with another one- 

third using both terminal and PC 

capabilities. One -third use or want 
to use remote -job -entry capabil- 
ity. 
Most large users need to access 
IBM mainframes from the PC. 

Most small users need to access 
some other computer system. 

Sharing files is the most common 
reason cited for wanting multiuser 
versions of a PC. 

Most systems in both large and 
small companies are shared by at 
least two different users, and 
most users have some file- sharing 
requirement. making a multiuser 
version of the PC desirable. 

Most small and large organiza- 
tions are satisfied with their IBM 
PCs, most citing increased speed, 
efficiency, quality, and lower cost 
work as reasons. 
Large organizations in the sample 
expect to buy at least 32 PCs 
each during the next year. Sixty 
percent of the large user 
organizations plan to make one 
brand of personal computer stan- 
dard. and two- thirds have chosen 
IBM products. Nine percent have 
chosen Apple. 
Half of the large users expect to 
buy at least 25 percent more XT 
systems. Almost 20 percent state 
they would buy only XT systems. 
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Great Lakes offers you add -on 
storage and tape back -up at an 
unforgettably attractive price 

So you're about to outgrow the storage capacity of your 
IBM PCT" or compatible computer? And now you're biting 
your nails over the cost of adding more bytes. 

No need! Consider the eminently memorable combination 
price of the Great Lakes Superior 10T " hard disk subsystem 
and the Great Lakes Quartermaster 23" tape back -up module. 
The Superior 10 -$1495 

Not only is our $1495 price considerably lower than the 
nearest 10- megabyte competitor, but we offer the best 
dollar -per- megabyte ratio for the 23mb and 40mb subsystems 
as well. The ratios? 10mb at $149 per mb; 23mb at $98 per 
mb (retail $2249); 40mb at $70 per mb (retail $2795). 
Quartermaster 23 -$995 

This optional 23mb tape back -up module is simple to 
use and efficient as well. Take, for example, our remarkable 
Selecta- Filer" feature. This' /4 -inch tape drive module 
allows you to back up and restore data using selective 
file -by -file data transfer (or full streaming). And it masters 
all this for just $43 per megabyte. 
Complete and ready -to -use 

When you buy a Superior hard disk subsystem, every- 
thing is there, ready to operate at high speed. This includes: 
high quality fixed hard disk, controller board, software that 
runs on DOS 1.1 and 2.0 (CP /M 86" and other operating sys- 
tems available), host adaptor board, integral power supply, 
cables, external custom chassis with additional space for our 
tape back -up, and documentation. 
Our line is expansive, not expensive 

Need even more storage for your IBM PC or compatible? 
We offer hard disk subsystems including 65, 110 and 140mb 
-all designed for superb quality at the very lowest possible 
prices. And we stand behind all our products with our 90 -day 
warranty. That's because our quality lives up to our first name. 
Available at leading dealers everywhere 

'IBM PC is a trademark of International Business Machines Corporation. 
'Superior (10 through 140), Quartermaster 23 , and,Selecta -File are trademarks of 

Great Lakes Computer Peripherals, Inc. 
"CP /M 86 is a trademark of Digital Research, Inc. Circle 69 on inquiry card. 

We live up to our first name 
2200 W. Higgins Road, Hoffman Estates, IL 60195 
1- 800 -323 -6836/1- 312 -884 -7272 

www.americanradiohistory.com

DK Crown Holdings Inc.
Ex. 1022, Page 37

www.americanradiohistory.com


The Ven Tel Half Card:" 
The only 1200 baud modem 

for your IBM XT or IBM portable PC. 
The Ven -Tel Half Card'" is the only internal 1200/300 baud 
modem that fits in the small expansion slots of the IBM -XT and 
the IBM Portable. 

Free Expansion Slot. If you own an IBM PC -XT, look inside the 
chassis sometime. You'll see a number of standard sized ex- 
pansion slots and one unused half -sized slot. That's where the 
Half Card'" fits- in a spot that would otherwise be wasted. So 
why take up one (or sometimes two) valuable full -size slots for 
your modem? With the Half Card," it's like getting an extra ex- 
pansion slot for free. 

True Portability. IBM Portable PC owners will appreciate the 
true portability offered by the Half Card;" the only modem that 
fits in the half -sized slots of the Portable. When you're on the 
road, you won't need to pack along a bulky external modem, 
cable and power supply. Your modem will already be inside your 
computer, ready to go! 

Although it's half the size of other modems, 
the Half Card'" has all of the high 
performance features you 
expect: selection of 
1200 or 300 
baud, 

automatic dialing using the industry standard "AT" command 
set, automatic answer on any ring, and full compatibility with 
virtually all software. 

The Half Card'" comes complete with one of the most popular 
communications software packages available, CROSSTALK 
XVI by Microstuf. Whether you use an information service such 
as The Source or Dow Jones News Retrieval, or transfer files 
and electronic mail, the Half Card"' connects your Portable or 
XT to the world. 

Effortless Communication 

From Ven Tel Inc. 
2342 Walsh Ave. 
Santa Clara, CA 95051 
(408) 727 -5721 Circle 180 on inquiry card. 

to 

The Half 
Card;" with 

Crosstalk -XVI 
software, retails for 

$549 and is available at 
Businessland, Computerland, 

the Genra Group and other fine 
dealers nationwide. 

The Half Card'" also works in the IBM PC, the 
Compaq, and the Panasonic Senior Partner. Also 

from Ven-Tel: an internal modem for the HP 150 and an 
external modem with all of the features of the Half Card'" 

The Half Card also operates in the PC. Compaq and other IBM compatibles 
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I/O (input /output) is always time consuming. For instance, on 
a Z80 even a word processor such as WordStar requires code 
overlays. and relatively small files must be shuffled to and 
from the disk. On an IBM PC, the entire program can be resi- 
dent in memory simultaneously. in addition to very large files. 

While 640K bytes of address space is a great improvement 
over available microcomputer RAM (random- access read/ 
write memory). it is only two- thirds of the I- megabyte address 
space available to the 8088 chip. Unfortunately, Microsoft's 
BASIC Interpreter and the PC disk operating system consume 
the remaining 360K bytes of memory. Although the remain- 
ing memory is adequate for most of today's microcomputer 
programs. the limit prevents the PC from running large pro- 
grams, keeping several programs in memory at once, or stor- 
ing a large amount of data in memory. Each limitation reduces 
the effectiveness of IBM's PC in some applications and will 
slow the development of more sophisticated software. 

Further, the 8088's 8 -bit I/O and memory data bus limit the 
speed of communication between the PC and its disks or 
other peripherals to 8 -bit levels. 

IBM's own feature -by- feature comparison of price and per- 
formance shows the PC to be markedly inferior and higher 
priced than most equivalent systems from other companies. 
The system is not being sold on either point, but rather as 

the standard from a corporation that provides strong sup- 
port. demonstrating, once again, IBM's hegemony in the com- 
puter market. 

THE IBM 327o PC 
The 3270 PC embodies several IBM tactics. First, it allows 
IBM to push ahead in the personal computer market and yet 
maintain its mainframe products at the center of a client's 
information -processing needs. Second, it bolsters the data - 
processing department's role in information processing. This 
is important because IBM's main customers are data - 
processing managers, not office -automation managers. 

Further, the advent of the 3270 PC enhances and protects 
a line of IBM products (3270/3274) that is now 12 years old. 
The 3270 PC may be the first step in upgrading the 3274 
product. For instance, IBM may merge the 3274 and the yet - 
to-be- announced local -area network product, or it may use 
the 3270 PC's program capability to enhance mainframe con- 
trol of terminals and provide such features as teletext and 
distributed graphics systems. 

Before the advent of the 3270 PC, it was possible to argue 
that mainframes and their traditional data -processing func- 
tions were destined to be overlapped and possibly even 
superseded by information -processing functions performed 
by integrated networks of PCs and small multiuser systems. 
IBM has negated this argument by increasing the capabili- 
ties of its mainframes through the integration of more busi- 
ness microcomputer functions. Thus, the information process- 
ing functions of business microcomputers are dependent 
upon the existence and expansion of a mainframe. 

The 3270 PC is a superset of the functions of the IBM PC 
and the IBM 3270 terminal. As a 3270 terminal, it hooks into 
any of the 3274 control units or serial I/O ports on the various 
IBM mainframe computers. As a PC, the system provides vari- 
ous configurations comparable to the IBM PC or X. 

IBM has added new functions to this combination, the most 

important being the simultaneous display and manipulation 
on the screen of as many as four "documents" (files or data 
developed within a program). This kind of integration dis- 
tinguishes the 3270 PC from a PC with a 3270 emulation 
adapter. 

The 3270 PC will appeal to three classes of customers who 
currently own IBM mainframes: those who have many man- 
agement and technical personnel who currently use the main- 
frame and use, or wish to use, PC functions: microcomputer 
(and not just IBM PC) users who need to access mainframe 
data in the course of their work with the microcomputer: and 
IBM PC users who can't wait for IBM to support the multi - 
window capabilities on the IBM PC. 

Strategic Inc. believes there are many such users. However, 
even if there were not, IBM has positioned this product to 
strengthen both the IBM PC and its mainframe lines of equip- 
ment. 

The 3270 PC multitasking window capabilities represent 
an entirely new dimension for both the IBM PC and main- 
frame products. Comparable single -user, stand -alone systems 
are Apple's Lisa. the Xerox 820, and the IBM PC with a hard 
disk running VisiOn software. No comparable stand -alone, 
multiuser products are available to users of IBM mainframe 
products. 

There is, therefore, no direct competition with the 3270 PC. 

Strategic Inc. knows of none planned, although companies 
that make 3270 -compatible terminals, such as Memorex, are 
likely to develop equivalent products. 

THE XT/37o 
IBM's XT /370 reaffirms its corporate strategy of maintaining 
the traditional mainframe as the center of a company's in- 
formation processing. It is also an attempt to create an 
industry- standard processor in a new market: the personal 
workstation arena. 

Further, the XT /370 will ultimately force the upgrade of a 

company's existing mainframe equipment. Adding the XT /370 
superficially unloads a company's mainframe 370 of its duties, 
but the introduction of more XT /370s, spurred by the in- 
creased terminal capabilities at relatively low cost, will in- 
crease the burden of the mainframe 370. Eventually, this 
leads a company to invest in additional disks, memory, chan- 
nel capacity, and probably an upgraded central processor. 

Physically, the IBM XT /370 is an XT personal computer with 
three new boards added, providing 768K bytes of memory, 
four chips (an 8088, two 68000s. and an 8087), which allow 
it to execute the 370 instruction set, and an I/O and virtual - 
memory management unit. 

Functionally, the IBM XT /370 combines three systems and 
allows the user to switch quickly between them. In the PC 

mode, it is an IBM XT. In terminal mode, it functions as an 
IBM 3277 display terminal. In workstation mode, it executes 
a new version of the System /370 VM /CMS (Virtual Memory/ 
Conversational Monitor System) operating system, called 
VM /PC, enabling the workstation to download VM /CMS ap- 
plications from the host processor. Thus, only normal file and 
virtual -memory management are handled by the System /370. 
As a VM /PC workstation, the XT /370 can call up mainframe 
programs and access mainframe data in a virtual environ- 

(continued) 
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merit of up to 4 megabytes. 
Technically, the XT /370 is a weak product: first, there is little 

integration of the XT /370 with the System /370. For instance, 
the host treats it like a 3274 terminal, not like a coprocessor. 
This may be fixed by future software products. 

Second, the PC portion of the XT /370 is not well integrated 
with the MVS (multiple virtual storage) environment. 

Third, the XT /370 suffers physical and architectural con- 
straints as a result of IBM's using the XT system as a base. 
For instance, the PC operating system is always active. The 
main memory is shared between the 8088 and 370 pro- 
cessors. Further, both I/O and memory share the same 8 -bit 
bus, and, finally, all VM /CMS I/O is run through the PC BIOS 
(basic input /output system) code. 

These limitations, combined with the 70- millisecond access 
time for the 51/4-inch Winchester disk, which is the paging 
device, mean that the aggregate performance of the system 
will be far below the 0.1 millions of instructions per second 
(MIPS) claimed by IBM. The claim is made for any applica- 
tion with a working set larger than the 416K bytes of physical 
memory available to the XT /370 processor, while running as 
a 370. One -tenth of a million instructions per second of 370 
processor power is comparable to a 4 -mHz Z80 and less than 
the processor power of an 8086. This is clearly not a price/ 
performance breakthrough compared to other micropro- 
cessors. 

The XT /370 provides its 0.1 MIPS at a cost of approximately 
$12,000, or $120.000 per 1.0 MIPS. This compares favorably 
to approximately 1.2 MIPS at $500,000 for IBM's own 4341 
mainframe. Thus, the XT /370 has from two to ten times the 
absolute processor power available to an average mainframe 
VM /CMS user, and approximately 3.5 times the price per- 
formance ratio of the 4341 -12, while allowing you to add the 
workstations in $12.000 increments, rather than buying a 

$500.000 system. 
Finally, IBM's marketing thrust for the XT /370 appears to 

focus on providing cost -effective higher performance on a 

per -user basis. However, though favorable relative to IBM's 
own equipment. the absolute performance of the XT /370 is 

lower and the price is higher than comparable microcom- 
puters. The per -user cost is unfavorable compared to "super - 
mini" products. 

IBM expects the XT /370 to appeal to several classes of cus- 
tomers who have overloaded mainframes: 

Applications developers. The first software releases for 
the XT /370 emphasize software development. Undoubted- 
ly the work of the original development team, this soft- 
ware provides an excellent interactive environment. 

Users of small working -set applications. These customers 
will require considerable processor power relative to that 
available to a single user under the VM /CMS environment, 
but relatively little I /O. 

If the working set of the application is so large that it 
cannot fit into the 416K -byte physical memory (when run- 
ning in 370 mode), or if a large data set is used in the 
4 megabytes of virtual memory, the PC's disk I/O will limit 
performance to a fraction of the 0.1 MIPS. If high- density 
disk or tape I/O is required and files are so large they can- 
not fit on the XT disks, the performance advantage of the 
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XT /370 will likely be dissipated by the increased time 
necessary to communicate this data between the main- 
frame and the XT /370 workstation. 

Engineers and scientists. These customers work with 
relatively small amounts of data (probably in FORTRAN) 
and will obtain a better turnaround time from a local 0.1 

MIPS system than from a shared mainframe. 
It is nearly inconceivable. given the number of very high - 

performance microcomputers aimed at this market, that 
IBM could sell a single XT /370 for this use without its cur- 
rent dominance in the data -processing market and the 
power that data -processing departments have in systems 
acquisition within most companies. 

PROBABLE FUTURE PRODUCTS 

Obvious and necessary upgrades to the PC and XT are larger 
memory. larger disks, and a larger variety of printers, plot- 
ters, modems, etc. Future versions, compatible at the soft- 
ware but not the hardware level, may feature faster memory 
and processors, but this is unlikely before 1987 or 1988. 

Obvious and necessary upgrades of the 3270 PC include 
all of the above. Additionally, IBM and other companies will 
take advantage of the PC's processor power and local disk 
storage to provide increased integration of other mainframe 
software environments with the PC. For instance, IBM's in- 
teractive environments are not known for simplicity. and a 

menu -driven TSO (timesharing operation) interface would 
allow the user to function effectively knowing much less about 
TSO. 

Obvious and necessary upgrades of XT /370 include larger 
disks, printers, etc., as well as better integration of VM /PC 
with PC -DOS. Strategic Inc. does not expect a more power- 
ful version of this product, based upon higher performance 
processors and a 16- or 32 -bit bus, until a competitor appears 
and threatens to gain market share. A more powerful XT /370 
would undermine its own 42XX mainframe business. 

COMPETITION 
Although IBM retains and is extending its market dominance 
with these PC /workstation products, there is room for com- 
petition in terms of performance, cost, features, and market 
flexibility. 

The performance gap between IBM's products and what 
is technologically possible remains. None of the PC products 
demonstrates particularly impressive performance, either in 
absolute terms or relative to price. For instance, the 8088's 
performance is inherently low, and other companies are 
already offering PC- compatible systems based on the Intel 
8086, a chip with 16 -bit access to memory and I /O. Other 
companies have announced, or soon will announce, systems 
based on the Intel 80186 and 80286. The 80186 incorporates 
DMA (direct memory access), bus control, and other func- 
tions into the central processor, cutting component cost and 
allowing more functions on a single board. 

Matching the performance of the XT /370 with bit -slice tech- 
nology or a custom processor would be relatively simple and 
inexpensive for a competitor. 

IBM's PC has no convenient means of sharing peripherals 
and data with other personal computers. IBM may remedy 
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FORECAST 

Has IBM Captured the Market? 
The Strategic Inc. study, corn - 

pleted in December of 1983, is 
based on interviews with 170 

companies -both large and small - 
representing every segment of 
American industry. The complete 
report covers user reactions to the 
PC, a market analysis, and an analysis 
of the technical limits of IBM's new 
line of computers. 

Based partly on the interviews and 
also on the company's economic 
modeling, Strategic forecasts that 
IBM will sell 1.5 to 2.0 million units 
of the PC, the PC XT, and the XT /370 
in 1984. Shipments of these com- 
puters should increase to 3.4 million 
in 1988. 

IBM itself claims that it will ship 2.5 
million PCs and PCjrs in 1984. 
Strategic's estimates are very close 
to that number, provided IBM ships 
approximately one million PCjrs. 
Based on Strategic's interviews with 
70 large corporations and 100 
smaller ones, all currently using IBM 
PCs, Strategic has come to some 
general conclusions that its full study, 
IBM PC User Reactions, Requirements and 

Plans -/984, documents. 
Among these conclusions are pro- 

posals as to IBM's probable 
strategies: to set a standard with IBM 
PCs in a business environment; to 
design PCs to function with IBM 
mainframes, thereby bolstering the 
company's mainframe business; and 
to merge terminal and PC functions 
to increase the value of terminal 
sales. 

MARKET ANALYSIS 
Each of IBM's latest products is sold 
to one of three distinct markets. Ac- 
cording to estimates published by 
IBM, approximately 40 percent of its 
systems will go to large accounts for 
business use in 1984; 20 percent to 
scientists and engineers, mostly with 
large accounts (companies): and the 
remaining 40 percent to small 
organizations and home users. 

The PC and XT models are sold to 
both large and small businesses, 
where they are used as personal 
computers, as a small company's 

main data -processing system, or as 
a terminal to a mainframe computer. 
According to Strategic's 1983 find- 
ings. IBM now has 50 percent of this 
business /personal computing 
market. 

The 3270 PC will be sold in the 
mainframe -based market in large 
corporations, primarily for use by 
managers and financial personnel. 

The XT /370 will be sold as a work- 
station for IBM mainframes, which 
execute VM /CMS (Virtual Memory/ 
Conversational Monitor System), an 
operating system with the fastest 
growth rate of any of IBM's line. It 
can already be found in more than 
10,000 installations. 

Despite strong sales growth rates 
for the PC and PC XT in the next few 
years, Strategic's conclusions take in- 
to account the products' technologi- 
cal obsolescence. The 640K byte 
limit of physical memory and the 
8 -bit data bus (which inhibits I/O, for 
example) will become increasingly 
severe constraints on sales as more 
sophisticated software is developed 
and higher performance peripherals 
are added to the IBM PC. Strategic's 
user survey found that, while most 
clients were happy with the selection 
of software available for the PC, most 
said they wanted a faster version of 
the PC. Strategic projects that the 
current versions of the PC and XT, 

as well as the 3270 PC and the 
XT /370, will be phased out by 1987. 

Strategic also concludes that IBM's 
main focus for 1984 will be the 3270 
PC. As a combined terminal and PC, 

this is a stronger product than the 
XT /370. Furthermore, the product 
has no direct competition, and its 
only indirect competition comes 
from microcomputer companies that 
provide 3270 emulation on PC -com- 
patible products. But these do not 
provide the features of the IBM 
model. 

Although further software develop- 
ments throughout 1984 may make 
the XT/370 a more interesting prod- 
uct by integrating it with mainframe 
systems, Strategic concludes its de- 
sign has been seriously compro- 

mised by IBM's basing it on the XT. 
The 416K-byte memory limit when 
running in 370 mode will eliminate 
many CMS programs that would 
have been useful to middle man- 
agers who use mainframes constant- 
ly. Furthermore, the maximum (best - 
case) performance of only 0.1 million 
instructions per second (MIPS) and 
the 4 megabytes of virtual address 
space will limit its use in some scien- 
tific and engineering applications. It 
will remain useful for developing 
software on already overloaded 
systems. 

IMPACT OF COMPETITION 
Competition from Asia could en- 
croach on 1984 sales of the IBM PC. 

Already Taiwanese work -alike com- 
puters are being delivered to Ameri- 
can shores at prices 30 percent lower 
than IBM's. Furthermore, a number 
of American companies are manu- 
facturing their computers and prod- 
ucts in the Far East. These systems 
could saturate the personal and 
small business computer market for 
IBM's products by the close of 1984, 
seriously hurting sales in 1985. IBM 
PC systems with Winchester hard 
disks are most susceptible to this 
competition because of a domestic 
drive shortage. Both Korea and 
Taiwan are now manufacturing Win- 
chesters. 

Strategic does not believe that Far 
East competition will affect IBM's 
large accounts or those companies 
that buy PCs in quantity. But corn - 
petition will heat up in the small 
business market, which, according to 
IBM's own estimates, will account for 
40 percent of IBM's business in 1984. 
However, should foreign firms gain 
even 50 percent of the U.S. market -a 
remarkable feat of marketing and 
sales -IBM's sales would decrease 
by only 20 percent. The worst effect 
would be the saturation of the mar- 
ket; that is, supply would grossly ex- 
ceed demand. This would place 
severe downward pricing pressure 
on the entire PC- compatible market 
and render a majority of the corn - 
petitors unprofitable. 
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Circle 58 on inquiry card. 

The Empress 
Mainframe Decision Support Software 

For The Microcomputer 
The Empress, from Empress Technology, is a unique software 

package for microcomputers which provides Decision Support 

Capabilities heretofore found only in Mainframe Report Writing 

Packages such as RAMIS and FOCUS. The Empress takes advantage 

of the new generation of Micro -Mainframe Chips and their ability to 

use large amounts of RAM effectively. Its capabilities take over 

where spreadsheets and integrated packages fall short, when writing 

complex ad hoc reports using large amounts of data. Most of the 

products now on the market lack the capability to manipulate large 

amounts of data interactively. The Empress can manage an unlimited 

number of records and can sort at a rate of 1000 records per second. 

Internal calculations are done with 18 digit accuracy with Decimal 

Precision as is required by business systems. The Empress also 

provides a user friendly file editor with simple prompts as well as an 

interactive report writer which responds to simple commands such as 

"List each department with total sales for month July." The Empress 

Database Management System effectively puts a Mainframe Decision 

Support System on your desk. Most systems will show you how to 

get out from under your work. The Empress 

will keep you on top of it. 

THE EMPRESS DATABASE MANAGEMENT SYSTEM IS 

AVAILABLE FOR THE APPLE LISA 2 AND OTHER 
MOTOROLA 68000 BASED MACHINES 

EMPRESS TECHNOLOGY INC. 
510 KING ST. LITTLETON, MA 01460 617-486-9601 

Lisa 2 is a Trademark of Apple Computer Inc 
RAMIS is a Trademark of Mathematica Inc. 

FOCUS is a Trademark of Information Builders Inc 

EXPAND 
to 280 MB NOW! 
For Your IBM PC with Integral 
60 MByte Cartridge Tape Back Up. 

Up to 280 MByte sub- 
systems available now 
Volumes and file sizes not 
limited to 32 MBytes 
Physical disk can be easily 
partitioned into multiple 
DOS volumes 
Supports all PC compatible 
networks 
Supports automatic bad 
sector defect mapping 
Supports IBM PC, PC /XT, or 
compatible 
Supports PC DOS 2.0, 2.1, 
QNX, Concurrent DOS and 
CPM 86 
Boot from hard disk 
Menu driven simple one 
time installation 
High performance and high 
capacity at the lowest cost 
per MByte 

I_} 
, 

IIIIIIIIIIIIIIIII 

Erma!) 
SYSTEMS 
c U H P O H A i I O fV 

4901 Morena Blvd. 
San Diego, CA 92117 
619-270-1994 

IBM PC. PC/XT are registered trademarks of IBM Corporation 
Emerald is a registered trademark of Emerald Systems Corporation 
ONX is a registered trademark of Quantum Software Ltd. 
Concurrent DOS and CPM 86 are registered trademarks of Digital Research. Inc 
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FORECAST 

IBM has geared up for massive 
production, which means it is less 

flexible than competitors in its 

response to market requirements. 
Products with a relatively small 
market won't be handled by IBM. 

this with a network in the future, but this will undoubtedly 
be a high -cost solution. There is certainly room for a "network 
in -a -box" system similar in architecture to that of Molecular 
Computer's 8 -bit systems, since this approach will lead to 
lower cost per user than a standard network. 

This system should run both networked CP /M -86 and MS- 
DOS, since no multiuser software now exists for MS-DOS sys- 
tems. Several companies have already demonstrated multiple 
operating systems executing on a single network. 

IBM's PC and XT products were introduced while the Boca 
Raton organization was still an independent business unit 
(IBU). Within IBM, an IBU is freed of sharing the R &D cost 
burden imposed by IBM's establishment. Future products. 
now handled by the Entry Systems Division, will share the 
R &D costs, increasing its overhead dramatically. This burden 
will provide a price umbrella for leaner competitors. even 
though IBM production is highly automated. 

IBM's personal computers don't support many desirable 
features, for instance. Hewlett -Packard's touch screen and 
NEC's high -resolution color graphics. Hewlett- Packard has 
done a notable job in this respect. having signed Lotus to 
enhance its Lotus I -2 -3 package to support the touch screen. 

IBM has geared up for massive production, which means 
it is less flexible than competitors in its response to market 
requirements. Products with a relatively small market won't 
be handled by IBM. This leaves room for manufacturers and 
resellers of add-on and add -in equipment. 

More important, the large -scale production, marketing. and 
future compatibility requirements planned by IBM for the PC 
line certainly mean that it won't be pushing technological 
limits. The company is bound by readily available parts. For 
instance. IBM's marketing requirement for a very low -cost sys- 
tem (the lowest -cost PC and the PCjr) forced the use of the 
8088 central processor. This primarily saved IBM the cost 
of connectors, but permanently limited the computational 
performance of the system. For a modest cost increase ($50 
to $100). IBM could install an 8086 and obtain a 50 percent 
to 100 percent increase in computational power. relative to 
the Z80 or 8088. However, IBM's compatibility requirements 
will prohibit such a change. 

This article is based on IBM PC User Reactions. Requirements 
and Plans -1984. a report prepared by the staff of Strategic Inc.. San 
lose, California, and used with the company's permission. Copies of the 
document, released in December 1983, are available through the cor- 

poration at 4320 Stevens Creek Blvd., Suite 215. San lose. CA 95157. 
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Here's a tax preparation 
software system 
we're practically 
giving away. tscszo 

It's our annual post-tax 
season sale! A Micro -Tax 
1983 professional tax 
preparation system... 
regularly $1,000 during 
the current tax year... 
is yours for only $58. 

Prove to yourself how 
your in -house microcomputer can 
eliminate the drudgery of manual 
tax preparation and generate more 
profits for your business. A $58 
investment in a 1983 Micro -Tax 
software system will convince you.** 

Micro -Tax is compati- 
ble with your IBM PC *, IBM XT *, 
DEC Rainbow *, and most other 
personal computers with CP/M *, 
PC DOS *, or MS DOS *. For specific 
hardware and software requirements, 
contact us at 1 (800) MICROTX or 
1(214) 934 -7000. 
Look what this system can do: 

Computes and prints over 30 Fed- 
eral Individual schedules and 
forms for multiple clients. 

Provides several print options - 
including laser, for in -house crea- 
tion of forms identical to IRS 
forms. 
Computes tax depreciation by 
individual asset items or groups, 
as well as handling the acceler- 
ated cost recovery system. 
Automatically computes under- 
payment penalties, self- employ- 
ment and alternative minimum 
taxes, and income averaging. 

1983 SCHEDULES AND FORMS INCLUDED 

RKI. FEDERAL 

MICRO- 
cou 

y0P<a,.r<a$rCy 
1 g 

8LgRpCggs ig iSiryY 
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&li 

1 ill 
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PROH390NAI/ 
NDMnUAI 
PACKAGE 

PARINERSMIP 
PACKAGE 

CORPORATE 
PACKAGE 

a4pdlme lox rYeno.aEla Orden Mien rev von* wan* peCbR- 
M blot coo ecMUIMMi[tb W Nmpeb IValm,eo 

MICROCOMPUTER 
TAX SYSTEMS, INC. 

A wholly owned subsidiary of Computer Language Resch, Inc. 

CP/M: a tradcmark of 
Digital Research Inc.; 
DEC Rainbow: a trademark 
of Digital Equipment Corp.; MS DOS: 
a trademark of Microsoft Corp.; PC DOS, 
IBM PC, and IBM XT: trademarks of IBM. 

Does not include updates or revisions. Circle 113 on inquiry card 

There are 
more time- and cost - 

saving features to Micro - 
Tax. "Hands -on" experience with 

our 1983 system will convince 
you. You'll see how next year 
will be your most profitable tax 
season ever. 

You have the options 
of our full Federal Individual, 
Partnership, Corporate, or inte- 
grated State package, each for the 
same low price. 

Refer to chart for 
systems available, then send in the 
coupon with your check, Visa, or 
MasterCard today for immediate 
delivery. 

Mail to. Micro -Tax CLR, P.O. Box 111012. Carrollton. TX 75011 -1012 
Phone:1 (800) MICROTX or 1 (214) 934 -7000 

Please send me the 1983 Micro -Tax microcomputer tax prepara- 
tion packages (Reg. $1,000 each) checked below for $58 each. 
California residents add 6Ya% sales tax 

Professional Individual Package $58 
Partnership Package $58 
Corporate Package $58 
State Package (Where available) $58 

Name of State Total 

CP /M PC DOS MS DOS 

Make of your computer: Disk size: 

Name: 
(Please Pont) 

Street: 

City/State/Zip. 

Phone:( 

Check for $ made out to Micro -Tax enclosed. 

LI VISA MASTERCARD Expiration date:JJ 
Card Na. I I I I I I I I I I I l l BYTE 

Signature: 

ORDER BY MAIL OR CHECK WITH YOUR LOCAL SOFTWARE DEALER. 
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Now, translate your integrated soft- 
ware into integrated hard copy, with 
the TI OMNI 800" Model 855 
printer. So versatile, it combines let- 
ter- quality print, draft -quality print 
and graphics as no other printer can. 
It prints letter -quality twice as fast 
as comparably priced daisy wheel 
printers, yet gives you characters just 
as sharp, just as clear. 
It prints rough drafts ten times faster 
than daisy wheel printers... faster 
than most any other dot matrix printer. 
Only the TI 855 has snap -in font 
modules. Just touch a button; change 
your typestyle. The 855 gives you 
more typestyles to choose from than 
ordinary dot matrix printers. It 
makes them quicker, cleaner, easier 

to access than any other dot matrix 
or daisy wheel printer. 
The 855's pie charts are rounder... 
all its graphics are sharper than on 
other dot matrix printers, because the 
TI 855 prints more dots per inch. As 
for daisy wheel printers... no graphics. 

TheTI 855 
Printer 

The printer for all major PC's 

For under $1,000 you get twice the 
performance of typical dot matrix 
printers. Or all the performance of a 
daisy wheel printer, and then some, 
for half the price. 
So get the best of all printers, and 
get optimum results from your inte- 
grated software. With the TI 855. 
See it at your nearest authorized 
TI dealer. Or call toll -free: 
1- 800 -527 -3500. Or write Texas 
Instruments Incorporated, P.O. 
Box 402430, Dept. DPF 183BY, 
Dallas, Texas 75240. 

TEXAS 
INSTRUMENTS 

Creating useful products 
and services for you. 

T%IOMNI 800 is a trademark of Texas Instruments Incorporated 

Copyright © 1984 Texas Instruments Incorporeal. 2763 -36 
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ILLUSTRATION BY STEVE SALERNO 

BY CHARLES DANEY AND 7ÓM FOTH 

n TALE 
OF TWO 
OPERATING 
SYSTEMS 
Confused about the virtual 
memory operating system in 
the new XT /3 70? Compare it 
to Microsoft's PC -DOS 

In October 1983, IBM announced a new member 
of its personal computer family, the XT /370, the 
first desktop design of IBM's mainframe 370 archi- 
tecture. At the same time, IBM introduced the 

VM /PC (Virtual Machine /Personal Computer) operating 
system to take advantage of this new hardware. 

VM /PC shares many characteristics with the main- 
frame operating system known as VM /370 -and has 
several new features as well. The main thing that 
these two operating systems have in common is 
known as CMS (Conversational Monitor System). 

In VM /PC, CMS acts as the user interface and pro- 
vides application support facilities, just as it has ever 
since its first incarnation as a part of CP /67, the pre- 
decessor of VM /370, nearly 20 years ago. 

We'll focus our comparison of CMS and PC -DOS 
from Microsoft on three different areas: the file 
system, command procedures, and system modifica- 
tion and extension. Bear in mind, too, that while 
Microsoft's PC -DOS is always working in your PC 

XT /370 -even if only for I/O (input /output) 
operations -VM /CMS is invoked only when you are 
operating as, or networking with, a System /370 main- 
frame. 

(continued) 

Charles Daney (19567 Dorchester Dr., Saratoga, CA 95070) is 

a senior scientist at 71yrnshare Ir.;. Tom Foth (260 Sunset Ave., Fair- 
field, CT 06430) is part of senior technical support for the Messe Corp. 
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TWO OPERATING SYSTEMS 

The most important 
function of an 
operating system 

is maintaining 
file systems. 

FILE SYSTEMS 

Probably the most important function 
of personal computer operating sys- 
tems is maintaining file systems. The file 
system encompasses the conceptual 
layout and partitioning of disk space, 
the allocation of data files. the facilities 
for reading and writing data (sometimes 
known as "access methods"), and the 
"catalogs" or "directories.' available to 
the user for keeping track of the files. 

PC -DOS assigns letters to disk drives, 
whether fixed or floppy, as drive iden- 
tifiers when the system is booted. 
Although you can change drive letters 
with the ASSIGN command, the manual 
specifically recommends against this. 
Under PC -DOS it's impossible to assign 
two or more identifiers to distinct parts 
of the same physical drive. 

The mainframe version of VM /CMS 
assigns virtual disk drives to contiguous 
portions of disk space on the same 
physical drive or drives. This space is 
managed by the control program so 
that virtual drives appear to be separate 
devices to CMS, each having its own 
distinct address. In the 370 architecture, 
device addresses are three -digit hexa- 
decimal numbers, ranging from 000 to 
FFF. Hence, 4096 (decimal) possible 
devices exist, not all of which, of course, 
are physically present. 

Similarly, the VM /PC control program 
in the XT /370 creates for CMS the illu- 
sion of separate devices at specific ad- 
dresses. These virtual disks are main- 
tained in separate PC -DOS files. Such 
files can be on either fixed or floppy 
disks. For example, the virtual disk at ad- 
dress 101 belonging to the user FRED 
has the name FRED.101. 

Because these files are in PC -DOS for- 
mat and VM /PC actually uses DOS facil- 
ities to read and write them, they can 
be copied, renamed, backed up. and 
manipulated in general by standard 
DOS utilities. 
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CMS data, however, is in a binary for- 
mat, EBCDIC (Extended Binary- Coded- 
Decimal Interchange Code). the IBM 
alternative to ASCII (American Standard 
Code for Information Interchange), 
meaningful only to CMS. Therefore, 
editing or displaying the contents of 
these files from DOS is not usually pro- 
ductive. But you can very easily move 
files back and forth between CMS and 
DOS with the CMS IMPORT and EX- 
PORT commands. These are similar in 
form to a COPY command except that 
either the source or the target file is in 
CMS while the other is in DOS. Options 
allow for the different end -of- record 
conventions of CMS and DOS, and con- 
version between ASCII and EBCDIC is 
automatic unless suppressed. 

As under PC -DOS, these virtual disks 
are given a file mode letter using the 
ACCESS command, and the virtual disk 
cannot be subdivided further with dif- 
ferent modes. However, you can change 
mode assignments any time or assign 
several different mode letters to the 
same device. Certain addresses are 
automatically accessed when CMS is 
started. For example, the 101 disk 
becomes the "A" disk by default. 

The letter identifier in CMS has a fur- 
ther significance beyond that in PC- 
DOS: it defines a default "search order: 
Typically, a command or system utility 
will search all accessed disks for a re- 
quested file whose "mode" is not 
specified, and the order of search is 
determined by the alphabetic sequence. 
This enables the user to keep several 
versions of the same set of files on dif- 
ferent virtual disks and to control which 
version will be used. Disks "higher" in 
the search order (toward A) need only 
contain a subset of all files. consisting 
of the most recent versions. This func- 
tion is much like the DOS PATH com- 
mand, but applies to all file searches. 

FILE STORAGE 

In both CMS and PC -DOS. files are not 
stored contiguously on a disk. Instead. 
a file consists of a number of physical 
blocks, which can. in principle, be 
located anywhere on the disk, a definite 
advantage over earlier operating sys- 
tems that required a file to be stored as 
a single segment (or at most a very 
small number of segments). Files, there- 
fore, need not be preallocated at some 
fixed size, but can instead grow (or 

possibly contract) as required. There is 

some performance penalty for this, 
however, in that blocks widely scattered 
on a disk can cause excessive head 
movement. In addition, a fair amount of 
bookkeeping is required to associate 
disk blocks with files. 

In PC -DOS, the most fundamental unit 
of allocation is the sector, a block of 512 

bytes. Different drive types can be for- 
matted with different numbers of sec- 
tors per track depending on their 
physical capacity. For example, PC -DOS 
on the IBM PC writes either eight or 
nine sectors per track on floppy disks 
and 17 sectors per track on a hard disk. 

Specific sectors are associated with 
specific files by means of the file - 
allocation table (FAT). A FAT is a linear 
array of entries that are in one -to -one 
correspondence with space -allocation 
units on the disk. The space -allocation 
unit. called a cluster, can be different 
sizes depending on the type of disk. On 
a single -sided floppy disk, there is just 
one sector per cluster, but on a double - 
sided floppy disks there are two. On a 

10- megabyte hard disk, eight sectors 
per cluster exist. This apportionment is 

used to keep the total number of 
clusters, and hence the size of the FAT, 

small. 
The root file directory is a separate 

table consisting of control blocks, one 
per file. One field in each control block 
is the index of an entry in the FAT This 
entry corresponds to the first cluster of 
the file, and it in turn points to another 
entry of the FAT, which represents the 
second cluster of the file, and so on. 

The PC -DOS design of the FAT places 
certain limits on the file system. In par- 
ticular, because each file must have at 
least one (and usually more) entries in 
the FAT, there can never be more than 
4096 files on a disk, no matter how 
large it is or how many subdirectories 
are used. 

The FAT design places even more 
severe limits on the number of files that 
appear in the root directory. This direc- 
tory is allocated with a fixed size for a 

given drive type, and it can never be ex- 
tended. For instance, on a 10- megabyte 
disk, the root directory is formatted with 
just 512 entries. Subdirectories do help 
to make this limit more flexible, 
however. 

By comparison, the CMS file- alloca- 
(continued) 
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tion mechanism is more complex and 
overcomes most artificial limits on how 
many files can be stored on a disk (see 

figure I). In CMS, the basic allocation 
unit is called a block. You can select a 

block size of 512, 1024, 2048. or 4096 
bytes when you format your disks. The 
smaller number allows for many smaller 
files without much wasted space, while 
the larger size permits somewhat faster 
disk access. 

The CMS file directory is similar to 
that of PC -DOS in that it consists of con- 
trol block entries, called FS'Th (file status 
tables), describing each file. However. in 
contrast to PC -DOS, the CMS file direc- 
tory is not fixed in size. Instead, it is 
itself just a file, and because there are 
very generous limits on the size of a file, 
the directory imposes no practical limit 
on the number of files a disk can con- 
tain. Of course, because any file oc- 
cupies at least 512 bytes, 10 megabytes 
of disk space could contain at most 
about 20,000 files. 

Unlike PC -DOS, CMS does not use a 

fixed -size table like the FAT to map the 
association of blocks with specific files. 
Instead, it uses a tree structure. Suppose 
the disk block size is 1024 bytes. If the 
file consists of only one block, the FST 
points directly to the block. If the file 
has more than one block, the FST points 
instead to something called a pointer 
block, which will be 1024 bytes long. 
Blocks are addressed by full 32 -bit 
words. (Because the high -order bit is a 

sign, the largest positive number is 
231 -1, so more than 2 billion blocks can 
be addressed, 1000 times more than 
enough for today's largest disks.) Thus, 
one pointer block can refer to 256 ad- 
ditional blocks. For a larger file in ex- 
cess of 2 56 blocks, CMS adds a second - 
level pointer block that in turn points 
to as many as 256 first -level pointer 
blocks, which point to the file's actual 
data blocks. Hence, with two levels of 
pointer blocks, a file can contain as 
many as 256x256 - 65,536 data 
blocks. With four levels of pointer 
blocks, a file can contain more than 4 

billion data blocks, which exceeds the 
number that can be addressed. 

Given this technique of associating 
blocks with files, it's confusing to deter- 
mine which blocks of a disk are in use. 
Therefore. information about which disk 
blocks are actually allocated is kept 
separately in a system file called the 

allocation map. In this file, each bit cor- 
responds to exactly one disk block, and 
the bit is on if and only if the block is 

in use (as a file, or pointer block. or 
whatever). Thus one block of 1024 bytes 
can describe the allocation status of 
8192 other blocks, which is a fairly small 
overhead ratio. 

CMS updates its directory information 
with a dual- directory technique that 
never overwrites the old directory. It 
does this without doubling the amount 
of space that must be reserved per- 
manently for the directory. By reserving 
just two disk blocks, including the first 
block of the directory file which con- 
tains the FST entry for both itself and 
the allocation map file, CMS determines 
the complete allocation and file infor- 
mation for the whole disk. As the very 
last step of any directory update. a 

single record is written in the disk label 
that indicates which of the two possi- 
ble blocks is the first of the directory. 
If a directory update should fail at any 
step before the last record is written, all 
of the old information is still intact 
because it has not been overwritten, 
and the effect is as if no change at all 
had occurred. Once the label record is 

written, all of the new information is in 
effect. This new information indicates, 
incidentally, that the old directory data 
blocks are no longer allocated, so their 
space isn't wasted. 

CMS uses exactly the same technique 
for writing data. That is, when records 
are updated in a file, they are always 
rewritten to a different, unallocated disk 
block. Only when the file is closed and 
the directory is updated does this new 
data "officially" become part of the file. 
This provides some measure of safety 
against a database being destroyed due 
to a power failure, for example. But it 
also requires that more disk space be 
available whenever files are updated ex- 
tensively. 

READING AND WRITING FILES 
The third aspect of an operating sys- 
tem's file management is its facilities for 
reading and writing files. CMS and PC- 
DOS have different file structures. In the 
latter, at least at the operating system 
level, a file is usually treated as simply 
a string of bytes. That is, the file itself 
does not. in the operating system's view. 
have a structure consisting of individual 
records. Instead. the file can be read or 
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written sequentially a byte at a time, or 
it can be accessed randomly by ab- 
solute or relative byte number. This 
method was expanded in version 2.0 of 
PC -DOS, which introduced new function 
calls without the "file control blocks" 
that had forced the programmer to treat 
files somewhat artificially, as if they were 
grouped into blocks of 128 records. (At 
an application level. of course, the file 
may well have a record structure de- 
fined in a variety of ways, such as fixed - 
length records, embedded record 
delimiters, etc.) 

The CMS file system recognizes two 
kinds of record structures: fixed -length 
record format and varying -length. As in 
PC -DOS. it would be possible to simu- 
late a file as a string of bytes by using 
a fixed -format file with a record length 
of one, but this is usually impractical. 
Furthermore. embedded record 
delimiters are never used to separate 
varying length records in a file. The file 
system keeps track, transparently to all 
programs, of record positions, a great 
convenience because applications need 
never scan for delimiters on input or 
supply them on output. 

A number of slightly different system 
calls are available in PC -DOS for reading 
and writing files. Many were in existence 
before version 2.0 of DOS, and an even 
larger number were added in that ver- 
sion. The older calls used a parameter 
list called a file control block (FCB), 
which required the programmer to deal 
with an artificial block and record struc- 
ture even if no record structure really 
existed in the file. Version 2.0 simplified 
this by eliminating the FCB. Instead, ver- 
sion 2.0 supplies the file's name (to- 
gether with optional path) to the "open" 
function call and returns an identifier 
called a "file handle" if the operation 
is successful. This file handle identifies 
the file in subsequent function calls. The 
function calls are simplified, basically, 
to read or write some number of bytes 
starting at the current position in the file 
or at a designated position. PC -DOS 
makes a distinction between "opening" 
a file, which can be done only on an 
existing file. and "creating" a file. 
Recreating an existing file resets it to 
zero length. 

CMS makes no such distinction be- 
tween opening and creating a file. In 
fact, you don't even need to open a file 

(continued) 
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The CMS file 

system recognizes 

two kinds of 

record structures. 

explicitly. A file will automatically be 
opened the first time it is read or writ- 
ten. In keeping with the record -oriented 
operation of CMS. the file calls specify 
record numbers rather than byte ad- 
dresses. Although a parameter list must 
be supplied with the file calls. CMS pro- 
vides assembler macros to make life 
easier. 

The concept of fixed or variable 
record formats and the association of 
specific logical record lengths with CMS 
files tend to complicate writing general 
utility programs that must handle a wide 
assortment of input files. However, an 
alternative set of system calls, known as 

TWO OPERATING SYSTEMS 

GET and PUT, mask some of this com- 
plexity (while introducing complexities 
of their own). Although they include a 

number of somewhat exotic options, in 
their simplest form they shield program- 
mers from concern with the specific for- 
mat of the file with which they are work- 
ing. Some of the more useful options 
give the programmer control over sys- 

tem buffering, which affects per- 
formance. 

But the most interesting concept that 
GET and PUT introduce is a level of in- 
direction in file naming. Instead of refer- 
ring to files in terms of their "real" 
names, GET and PUT always refer to an 
eight- character logical name. At run 
time, this logical name is associated 
with a real file by means of the FILEDEF 
command. FILEDEF can also specify 
other parameters and options. but its 
most useful function may well be its 
ability to redirect I/O operations to 
devices such as the user's console or to 
a printer. This provides much the same 
capability that is offered by "standard 

input" and "standard output' options 
in PC -DOS, namely, the ability to write 
programs that are indifferent to the 
source or destination of their data. The 
CMS advantage. of course, is that there 
can be any number of such "standard" 
devices instead of just two. 

DIRECTORY STRUCTURE 

PC -DOS's 2.0 hierarchical directory 
structure is clearly superior to CMS's. 
The only advantage of the CMS file 
directory (apart from its clever im- 
plementation) is that it allows file ex- 
tenders to be eight characters long, in- 
stead of the three permitted by PC -DOS. 
(Each system allows the standard 
eight- character filename.) Still, 16 

characters to fully identify a file is quite 
meager. In CMS. the only available 
techniques for logically grouping 
related files are naming conventions 
and keeping them on separate virtual 
disks. Neither approach is particularly 
satisfactory, either aesthetically or in 

(continued) 
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Figure I: A comparison of PC -DOS and CMS disk allocation. 
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practice. 
By contrast, the hierarchical PC -DOS 

structure gives each physical disk a root 
directory, created when the disk is for- 
matted. The root directory can contain 
subdirectories, which can. in turn, con- 
tain other subdirectories. The complete 
list of directories from the root to an ac- 
tual data file is known as the "path : 

Such hierarchical structures tend to be 
more difficult to use. especially for 
those not very familiar with computers. 
By defining multiple subdirectories. 
finding a file can often become a minor 
project. But on balance the structure is 

most useful. 
Unfortunately, although the concept 

is excellent, the programming of hierar- 
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chical directories in PC -DOS has one 
glaring deficiency: only one directory at 
a time is the "current" directory, and on- 
ly its files are ordinarily visible to pro- 
grams. The PATH command circumvents 
this problem for the specific case of 
finding programs to load by allowing 
the user to specify which directories 
should be searched, and in which order. 
It's too bad that the same concept 
wasn't applied uniformly to all data files. 
As a consequence of this oversight. cer- 
tain data files have to be copied into a 

number of directories. 

COMMAND PROCEDURES 

Most operating systems provide some 
sort of command procedure that 
enables you to group together in a file 
sets of commands that are used repeat- 
edly to perform some more complex 
task. PC -DOS treats this as a minor fea- 
ture. For example, the IBM DOS manual 
devotes about 20 pages out of more 
than 600 to the BAT (batch) facility. The 
analogous facility in CMS is treated at 
length because of its greater power. Al- 
though the following section of the PC- 
DOS /CMS comparison is slanted toward 
CMS these command groups help to 
explain much of the popularity of CMS. 

You can think about batch facilities in 
various ways. The simplest is the idea 
of putting commands that would or- 
dinarily be typed on the console all in 
one file The command interpreter then 
simply reads from the file instead of the 
console in order to drive the rest of the 
system. Indeed. this is exactly what 
"batch" implies: the term evolved from 
the earliest days of computing. when a 

sequence of programs could be speci- 
fied in a "batch job" for unattended 
execution. 

In an interactive. as opposed to a true 
batch environment, other uses of corn - 
mand groups are possible. For instance. 
command procedures (as they would 
more properly be called) can be used 
to reduce the amount of typing required 
by associating a complex sequence of 
operations with a single name. 

Though PC -DOS batch files can con- 
tain sequences of commands. and one 
batch file can transfer control to an- 
other. one file cannot call another as a 

subroutine PC -DOS batch files can deal 
with parameters passed to them but 
otherwise do not have variables. PC- 
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DOS includes some very primitive forms 
of IF, FOR, and GOTO control structures. 
Finally, PC -DOS batch files can display 
remarks to the user, but they cannot ac- 
cept input. 

In CMS, command procedures are 
called EXECS. Like the PC -DOS batch 
language, an EXEC includes system 
commands, parameters, and a means 
for communicating with the user (input 
as well as output). You can use named 
variables (with as many as 255 charac- 
ters). Certain variables are predefined. 
like the date, time, and the return code 
from the last command executed. An 
EXEC generally treats variables like 
character strings unless you are using 
arithmetic operations. You can, of 
course, assign and compare variables. 
EXEC provides a wide range of built -in 
functions with special emphasis on pat- 
tern matching and string manipulation. 
Certain types of commands control pro- 
cedure execution, including basic oper- 
ations like looping, testing, and branch- 
ing. One EXEC can call another as a 

subroutine a fair number of times, and 
recursive calls are permitted. EXEC also 
enables you to call internal subroutines 
and provides error handling and debug- 
ging. 

The only thing EXEC lacks as a 

general programming language in itself 
is a provision to handle arrays of one 
or more dimensions. You can contrive 
a somewhat clumsy substitute by con- 
structing variable names dynamically. 
The control structures are not as nice 
as those found in a language like C (that 
is, there is no IFTHEN -ELSE or SWITCH, 
etc.): nevertheless, for a great many pur- 
poses, EXEC can be used for general 
programming. CMS users tend to 
employ EXEC procedures routinely, just 
as PC -DOS users employ BASIC, so 
much so that the EXEC facility is far 
more analogous to BASIC than it is to 
BAT. 

Problems with EXEC control struc- 
tures will be eliminated when the latest 
version of the language, now called 
REXX (restructured, extended executor) 
becomes available in VM /PC, as it is 
already in VM /370. In addition to im- 
proved control structures, REXX is 
capable of even more powerful pattern 
matching and string manipulation. It 
also supports "infinite precision" 
arithmetic on numbers of arbitrary 
length. For instance, with a single REXX 

command you can parse a data string 
according to a specified model. REXX 
also includes extensive debugging aids 
and function libraries. 

One final and important difference in 
command procedures is that you can't 
use a PC -DOS batch file to override a 
command of the same name because 
the executable command will always be 
called first. On the other hand, in CMS 
anyone can write EXEC command pro- 
cedures that will replace ordinary com- 
mands of the same name. This gives 
users a great deal of control over com- 
mand naming and syntax. 

THE CONSOLE STACK 

The CMS console stack is an input buf- 
fer. Commands can communicate with 
each other and with EXEC procedures 
by reading from the buffer. Many of the 
most common CMS utilities optionally 
deliver their output to the stack instead 
of displaying it to the user. This enables 
EXEC procedures to determine file 
characteristics, for example, or to query 
the system flags. A command called EX- 
ECIO even enables EXEC procedures to 
read and write files via the stack. 

The "pipe" is the most powerful inter - 
program communication technique in 
PC -DOS. A pipe defines the output of 
one program to be the input of another. 
By means of pipes many simple utilities 
(called "filters") can be combined to 
build useful applications. Unfortunately, 
PC -DOS pipes are very inefficient 
because all they do is pass the data 
through an intermediate disk file. Pro- 
grams have had that option all along. 
Pipes, in a UNIX operating sys- 
tem -from which the technique 
derives -pass data directly from one 
program to another. 

In addition to parameters, return 
codes, and the stack, programs and 
EXEC procedures can communicate 
through global variables. These are 
simply named character strings main- 
tained by CMS in any number of sepa- 
rately defined sets and are easily ac- 
cessed from both programs and EXEC 
procedures. At the user's discretion, 
these global variables may remain 
defined during one session only, or 
across multiple sessions. Yet another in- 
terface enables a program to read and 
write variables in the EXEC that called 
it. 

Again, PC -DOS has a function similar 

to CMS global variables, known as "en- 
vironment strings:' These, however, are 
defined only until DOS is reloaded. Fur- 
thermore, their use is restricted, and 
higher level language programs or BAT 
files cannot access these strings easily. 

Returning to the original idea of a 
command procedure -a sequence of 
commands executed from a file instead 
of being typed at the console -you may 
realize that this procedure can apply to 
any command -driven interaction, not 
just the operating system command 
handler. Editors, database managers, 
communication programs, and indeed 
most other applications of any complex- 
ity are driven by their own private set 
of commands. Many such programs 
have their own batch processors. With 
EXEC in CMS, these private command 
sets are unnecessary because, by using 
the CMS subcommand interface (SUB - 
COM), such applications can use the 
EXEC interpreter to handle their own 
command language for them. In addi- 
tion to making it easier to develop ap- 
plications, the subcommand interface 
makes life easier for end users by requir- 
ing them to learn only one procedure 
language. 

The text editor provided with CMS, 
called XEDIT, makes good use of SUB - 
COM (subcommand) in a number of 
ways. XEDIT EXEC procedures, also 
known as macros, allow users to tailor 
the editor command language to their 
own preferences. Although XEDIT is not 
a true word processor, many pro- 
cedures have been written as macros to 
perform word -processing functions. 

You can use XEDIT to manage the 
display screen because of its built -in full - 
screen primitives and its interaction with 
EXEC command procedures. You can 
also use XEDIT in applications that have 
little to do with editing. For instance, the 
CMS FILELIST command, a full- screen 
file -directory management utility, is built 
on XEDIT. 

OPERATING SYSTEM TAILORING 
EXEC command procedures, and even 
BAT files to some extent, are available 
to all users for customizing an operating 
system. In both PC -DOS and CMS user - 
written programs can be used in much 
the same way as system commands, so 
extending the operating system by add- 
ing new commands is quite easy. In both 
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A BEAUTY" 

PC Blossom W /Opt PCnet Interlace 

BLUE LYNX 5251/3276 EMULATOR 
FORTE DATA Graphics Capabilityr 

w /SIIIG. 

SNA & BISYNC 3780, 5251, 3274 
Printers 

AMDEK AMPLOT II Graphics 
LQ!FUS 1-2-3 5799 

Houst. Inst. Plotters & Digitizer .. CALL! 
DOT MATRIX 

EPSON FX80 & 100 1160cpsl 

EPSON RX8OT or F/T 
EPSON RX100 
EPSON LO 1500 in a Dott MatrQuality 

ProWriter 

. Best Price! 
Best Price! 
Best Price! 

. Best Price! 
$339 

$1495 IBM's Choice for LESS. 132 Col Prism Color 1200 cps) Color Graphics 

OKIDATA 92 & 93 Opt.cIpBMProms 

OKIDATA ML84 200 cps 

OKIDATA 2 410 Pacemark 1350 cps! . 

TOSHIBA P -1351 & 1340. . 

G EM I N I Full Line of StarMicronic Printers . . . 

T.I. 855 24 WIRE PIN HEAD. NOW IN STOCK! . 

NEC P2 & P3 180 cps 

DIABLO P38 1400 CPS) 

. Best Price! 
Best Price! 

. Best Price! 
. Best Price! 

. Starting at $285 
. Best Price! 
Best Price! 

$1695 
LETTER QUALITY 

NEC SPINWRITERS 
DIABLO 620.630.630 ECS 

C -ITO H Starwriter 140 cps! 
Printmaster 155 cps) 

PLUS Q U M E SPRINT 11/55 PLUS 

2050.3550 &7730Best Price! 
Best Price! 

$1055151455 
Best Price! 

Great Cut Sheet Feeders for LO Feeders NEC 3550 & C-ITOH Starwriter SAVE! 
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Floppy Disk Drives 
TANDON TM 100 -2 COMPATIBLE 5209 CALL FOR QUANTITY PRICING 

'/ HT DISK DRIVES TOP NAMES 
$ 179 SOUTH'S LARGEST SUPPLYDEALER INQUIRIES INVITED . . 

Chips 
CALL GOR QUOTE ON QUANTITY CHIP PURCHASES 

INTEL 8087 High Speed Math Coprocessor S 17 5 

64K RAMCHIPS $5515159 
164K -9 Chip /Upgrade Kit) I I 92K-27 Chip /Upgrade Kit) 

Hard Disks 
Peachtree 
Peripherals p-10 

Industry's Best Buy 10 Meg /F. 

Auto BootRuns W /Out Ext. Power 

Internal or External Installation 

SYSGEN 10 &20MEG /FW /Streamer Tape CALL! Faster Streaming 6 Formatting 

Bernouli Box 10 MEG Removable IN FAX Cartridges Double Drives CALL! 
DAVONG 10 MEG, F Exter'nalSAvailable CALL! 
SYSGEN IMAGE For YourrrIBMXTack 

Up CALL! 
ALL NAME BRANDS AVAILABLE NOW! BEST PRICES!! 
IF YOU DON'T SEE IT - CALL! 

Multifunction Boards 
ULTRA PAKMpand. 

AMsSeri1 pyConPort CALL! Expand. RAM 1384KIFloppyCont.Opt. Color CA 
#1-384K Ram Disk Sip oler Opt. Game Pt. 

#1 MultiCard /Op 
Max:8 Func 

m 
164-512KI Wt. Gae Pt. 

#1 I/O Card Ser. CIk. Spooler Ram Disk 
IOpt. 2nd Ser. Par. & Gamel 

QUADBOARD New Version 64-384K 

CA PTA I N By Tecmar. 64 -384K 

SEATTLE RAM + 3 

.. Best Price! 
Best Price! 

. Best Price! 
.. Best Price! 

5269 
5199 0.256KSer.Par. 

Flash DiskClk.Spooler 

J -RAM 11512K Multifunction Best Price! 
PROFIT Systems RAMg.s &Elite ... $299I5680 
BABY BLUE II RAMdis SBpolelrExtraSoftwareBest Price! 
PC BlossomoptionaallPC 

with $275 p ggy Back Starting at 

M AYN A RD Floppy & Hard Disk Controller CardsBeSt Price! 

Miscellaneous 
Keytronics 5151 New Improved CALL! 

MOUSEOptical Type LOTUS & VisiOn Compatible 5 
By Mouse Systems 209 

CURTIS Monitor Pedestal CALL! Keyboard Extension Cable. Monitor Extension Cable 

MICROFAZER 18K-128K) Stack Spooler . . Starting at5I 39 
BACK UP Power Supply 200/425/625 WattsCA LL! 

Surge Protectors With Great Filtering Via Isolated 
$55 ISOBAR Outlet Pairing4 G 8 Plug . . . . . . Starting at 

Advertised cash prices subject to change without notice. 
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THE SERVICE LEADER! * CORPORATE BUYERS WELCOME 

Tampa, Ft. Lauderdale, Orlando, Louisville, New Orleans 
Microsoft Project 
ACCOUNTING 

IU S A.R.. A.P.. G.L.. Inventory, Order Entry. Payroll . . Starting at $299 
A.R.. A.P. GI.. Payroll CALL! Peachtree Accounting lob Cost. Inv.. Order Proc. 

Entire Line Now W /Full Acct.. Comm. & CALL! Dow Jones Sales Plan. Complementing Fine Stk. Mkt. Pkg. 

MISCELLANEOUS 
Spreadsheet. 3 -D Graphics. Word Processor. 5299 Open Access Time Manager & Comm. in One Pkg. . . 

Decision Manager Sloftwa ebyPeachtree CALL! 
Applications Manager V1sIOn CalcWordGraphOuery CALL! 

MICROSOFT PROJECT CALL! 

QUICKCODE /dGRAPH /dUtil .. CALL! 
Lattice C-Compilers VOenre 

M2g 
1 

M 
p pon rPts 

C . 5299 
MICROSOFT COMPILERS CALL! 

DIGITAL RESEARCH COMPILERSCALL! 
Norton Utilities A must for Every IBM PC $59 

ProKey 3.0 Rosesoh $95 
Copy II PC $35 
AT I Training Critics Choice Software Tutorials $49 
Set -FX PLUS Epson FX Series Control Pkg. $45 

Sideways Inverts Prinout $49 
PC Paint Brush Amazing Mouse Driven Graphics 

$ W /Screen Dump Utility 7 

Chart -Master /Sign- Master CALL! 
r Best Selection Available 

Graphics CALL! "CAD Systems Computer Aided Design Graphics 

EN ERG RAPH ICS Hot New Graphics Package . $269 

CROSSTALK XVI Microstuf CALL! 

SMARTCOM II Hayes $99 

Modems 
HAYES SMARTMODEM 300.1200& 1200B CALL! 

MICRO MODEMS. W /Access I -2 -3: 
NOVATION Internal w/Crosstalk XVI . . . . $99 
RIXON 1 200.4800 BAUDIBM PC Compatible CALL! 

Signalman Mark XII 300-1200 Direct Connect . . 5259 

Graphic Cards 
HERCULES Supports LOTUS l-2-3 CALL! 

PLANTRON ICS Color +WithCo!or Magic 
iReALL! 

Graphics Master GraphimSlpporti gLotusLow Price! 
QUADCOLOR I & II CALL! 

ULTRA PAK RAM 1384K1Opt. Color & Floppy Cont. CALL! 
STBGraphix Plus Color & Mono GraphicPar. Port CALL! RAM DiskSpoolerLite Pen PortOpt Clk/Cal 

Multigraph 132 Col in Mono 
. 
$375 

ColorGraphicsto640hto640hx400v Opt. Par. Port . 

Amdek MAIColorGraphics/ 
MonochromeiPar /PrtPort/8Pgs$345 

Storage /HALO /Light Pen Port Super W!Color IV 

IBM and the IBM logo are'' Registered Trademarks of International Business Machines Corp 

Circle III on inquiry card. 

WORD PROCESSORS 
3.22 "WANG" Style Word Processor. with MultiMate Spellin.Wg kerGAllNewTutorial 

SAMNA II & III 
aD BestfWoingProcessing 

5289 
CALL! 

Microsoft Word W/&W/o Mouse4th Gen. Word CALL! ProcessorUse Up to 8 Windows 

VOLKSWRITER DELUXE $189 
WordStar ProPack " 

°wW /FeeMailM 
. CALL! Correct5tar. MailMerge 

WordPerfect by SS I * 
Avopular ailable N 
P Demow and 

by $299 
Easy Writer I I Systems Include Speller & Mailer . . CALL! 
Peach Text 5000 Personal Productivity Series . . . $179 
DATA BASE MANAGERS 

HARVARD PROJECTMANAGER CALL! 
Day Flo Super new data base CALL! 
R:base 4000 or 6000 Report 

& . Startsat5329 
GMS Systems -Combination of Relational & CALL! Power -base Hierarchical Data Bas 

Ver. I.06 Now Availablefor this 5295 Knowledge Man Highly Acclaimed Data Base . . 

d Base I 1 &III Ashton TateStandard plus CALL! New "C" Language 

nfoscope IBM Critically acclaimed data base . . . CALL! 
SPREADSHEETS 

Multi Plan MicrosoftNew Low Pricing CALL! 

SuperCalc 3 Superior Graphics to LOTUS CALL! 

[1 Q Monitors & CRT's 
PGS -MAX 12 

AmberRuns off IBM Best Price! Mono Card720h x 350v 

PGS SR 12 
690x480Non-Inte1eudMode 
RGB W /HiRes Text. W /Dual Scan Cd . Best Price! 

PGS -HX 12 HiRes 690 Dot RGB Best Price! 
QUADCHROME HiRes RGB Best Price! 
AMDEK COLOR II + $399 
AMDEK COLOR IV 720 Dot $549 
AMDEK 300 A /300G 12" . . 5149/5139 
A M D E K 3 l 0A Alternate to BM Green Screen .... '185 
Wyse Terminals W 

i3re00 L i1n0e0ln75So05k 
0 .. Best Price! 

ORDERS ONLY 
1- 800 -241 -8149 

TECHNOLOGY CORPORATE CAMPUS 
3159 Campus Drive Norcross, GA 30071 

For Information 
Technical Support 
Telex 

1-404-.449-8089 
1-404-446-3836 

880497 I NM. ,=,71 Wb 41 111 ne MP e MI MD el, 
= _ _ _ _ = -_ - e M. MS IMI M = e = = Y = = Y 

. 
1111S MI Mk IN ne . 
MI IMEWM. MP .M AM ___ _ _- = m ,. . .. ,M 

MicroMart is a . Registered Trademark of MicroMart. Inc. 
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TWO OPERATING SYSTEMS 

operating systems you can even replace 
some, but not all, system commands by 
writing a program of the same name. In 

PC -DOS, these system commands are 
the external commands that run as 
COM or EXEC files, as opposed to 
those that are part of COMMAND.COM, 
the command handler. Similarly, you 
can easily replace CMS system corn - 
mands that aren't part of the CMS 
nucleus. 

Sometimes, however, you may require 
more fundamental extensions or 
changes. In order to modify PC -DOS or 
CMS, you must first understand the 
types of interfaces they provide. These 
interfaces are strongly influenced by 
processor architecture (8088/8086 and 
370, respectively). 

In the 8088 architecture, central pro- 
cessor interrupts are generated by 
various unpredictable events, like I/O 
events and division by zero. An inter- 
rupt can also be generated under pro- 
gram control using the INT instruction. 
The 8088 assigns a number from 0 to 
255 to each type of interrupt it recog- 
nizes and maintains a table of 256 four - 
byte entries starting at location 0, called 
the interrupt vectors. Each 4 -byte entry 
is the address of a routine that receives 
program control when its interrupt is 
generated. Some of these interrupts are 
defined by the hardware, more are 
defined by PC -DOS and the IBM PC 
BIOS (basic input /output system), and 
some are reserved for use by applica- 
tions programs. 

For defined interrrupts, the interrupt 
vector points to routines in DOS or 
BIOS. An application can take control 
of any of these interrupts simply by set- 
ting the appropriate address in the in- 
terrupt vector, a process called interrupt 
stealing. If an application wants to 
modify or replace an existing DOS or 
BIOS service, it takes over or "front - 
ends" one of the defined interrupts. An 
application that does this must be pre- 
pared either to do most of what DOS 
or the BIOS would normally do with the 
interrupt or to eventually pass the event 
to DOS or the BIOS. If the application 
merely requires adding a new service, 
it takes over an unassigned interrupt. 
This can, of course, lead to incom- 
patibilities among independent applica- 
tions that take control of the same 
interrupt. 

Not all DOS functions are mapped to 
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distinct interrupts because only 256 are 
available. Indeed, DOS reserves only 32 

interrupts for itself, 20 hexadecimal 
through 3F hexadecimal. One interrupt 
(21 hexadecimal) acts as the general 
function call interface: specific DOS 
functions are usually selected by plac- 
ing a code in a register and calling INT 

21 hexadecimal. In order to take over 
the DOS function, an applications pro- 
gram has only to trap interrupt 21 hex- 
adecimal and watch for the function 
code or codes it is interested in: all 
others are passed on to the usual DOS 
code. 

The 370 architecture has only six 
types of interrupts: processor restart, 
external (including timers or other cen- 
tral processors), I /O, programs checks 
(instruction error), machine checks 
(hardware trouble). and supervisor call 
(SVC). A table of six entries contains 
program status words (PSWs) that are to 
be loaded when a specific type of in- 
terrupt occurs. This transfers control to 
the appropriate interrupt handler. lust 
as with the 8088 interrupt vector. pro- 
grams can replace the system's PSWs 
with PSWs that point to their own code. 
This process is called PSW stealing. 

The supervisor call instruction is a 
very close analog of the 8088's INT, and 
it, too, provides 256 codes. The single 
significant difference is that the 
subroutine addresses associated with 
each code are not located using hard- 
ware. Instead, the operating system 
must look up the addresses in a table, 
which is not directly accessible from an 
application. This can take more time 
and, more important, makes it harder 
for an application to selectively front - 
end specific system services. Fortunate- 
ly, CMS provides an interface to handle 
selected supervisor call codes that 
usually meets application needs. 

EXTENDING PC-DOS 
You can extend PC -DOS by means of ex- 
its, interrupt stealing, and device drivers. 
The distinction among these is roughly 
as follows. Exit routines are specifical- 
ly intended to be called by the operat- 
ing system when certain events occur or 
during the execution of certain func- 
tions. Interrupt stealing applies when an 
applications program wishes to replace 
an existing DOS or BIOS service with its 
own code. Device drivers are usually 
programs that DOS will call in order to 

manage I/O to otherwise unsupported 
types of hardware. 

In PC -DOS, exit routines are just spe- 
cialized interrupt handlers. They are as- 
sociated with specific interrupt numbers 
and are called by DOS using INT. An ex- 
ample of a PC -DOS exit is the Break ex- 
it. When you request a "break" or halt 
in the execution of an applications pro- 
gram. the operating system will first call 
the application's Break exit, if one was 
specified. When invoked, the exit 
routine can determine if the application 
is in an appropriate state for termina- 
tion. If not. the exit routine can warn 
you and return control to the applica- 
tion. It can also do end -of- application 
processing (such as closing files) and 
then terminate the application. When 
the application returns to PC -DOS, 
these exit routine addresses are reset 
to default values. 

In order to extend the operating sys- 
tem by interrupt stealing. the applica- 
tion simply replaces one of the interrupt 
vector addresses with the address of its 
own routine. A common example of this 
is a disk emulator (RAMdisk). A disk 
emulator is first invoked as an ordinary 
command. It then steals the appropriate 
disk I/O interrupt addresses and returns 
to DOS in such a way that its code is 
left resident. When interrupt calls are 
made for disk services, the disk 
emulator examines them. If the request 
is for a disk the routine is not emulating 
in storage. the routine passes the re- 
quest on to the operating system rou- 
tine. If, on the other hand, the request 
is for one of the emulated disks, the 
routine maps the request to a read or 
write operation from memory. 

Another interrupt steal might replace 
the address for interrupt 21 hexadeci- 
mal. A routine could intercept all file re- 
quests, for example, and, for files where 
no path is supplied by the caller, search 
a set of default paths. Finding the file 
in one of the default paths, the routine 
would append the appropriate path in- 
formation to the request (much as the 
PATH command does for commands) 
before passing the request on for nor- 
mal PC -DOS processing. This over- 
comes the difficulty mentioned earlier 
of searching for files in multiple sub - 
directories. 

PC -DOS provides several services 
especially designed to assist applica- 

(continued) 
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You wont et over When see what the Serial Printer can 
do, you might not believe it's priced under $2,000. 

Besides giving you data processing printing at 
350 CPS, the CI -3500 delivers letter quality %v this 350 ::s printing at a rapid 87 CPS -more than twice 
the speed of most daisy wheel printers. 

And you also get the capability for high resolution printer does for graphics, up to 240 X 144 DPI. 
The office friendly CI 3500 is as flexible as it is versatile, 

especially for a table top, workstation printer. For example, 

tinder $2 a convenient interface cartridge system allows you to 
change your printer interface simply by changing cartridges. 

A DEC-LA 100° compatible cartridge is standard, but additional 
cartridges arc available for interfacing with other systems, such as the IBM PC. 

A similar font cartridge system accommodates multiple fonts and character 
sets, so you can avoid costly PROM installations. 

The CI -3500 Serial Printer for under $2.000. Whatever you need in a printer, you 
won't get over what it will do for you. To find out more, just write or call CIE Terminals, 
2505 McCabe Way, Irvine, Ca. 
92714 -6297. (714) 660 -1421. 

Or call toll -free 1-800-854-5959. C /ETEilff//IItJ dÇ In California, call 1 -800- 432 -3687. AC /FM/E/FCTRON/CS CANVANY 

DEC LA 100 is a Registered Trademark 
of Digital Equi pment Corp. 
CIE TERMINALS. INC. 1984 

Circle 34 on inquiry card. 
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TWO OPERATING SYSTEMS 

The "pipe" is the 

most powerful 
interprogram 
communication 
technique 
in PC -DOS. 

tions that do interrupt stealing, such as 

services that look up the current ad- 
dress of an interrupt or those that 
replace one interrupt address with 
another. Memory management is 

another service required by interrupt - 
stealing applications. 

PC -DOS device drivers. new as of ver- 
sion 2.0, may be the most powerful of 
the three techniques of system exten- 
sion. Device drivers are routines that 
enable applications to replace the PC- 

DOS logic that handles I/O devices. You 
can use device drivers as unsupported 
fixed -disk controllers. as disk emulators, 
or to read hardware clocks. 

Unfortunately. the name of this facili- 
ty has led users to believe that it is 

useful only for device handling. but this 
is simply not the case. Consider a ser- 
vice subroutine (for example, a sort 
package or database package) that you 
would like to call from several different 
languages and. in all cases, use the 
same calling interface. Rather than try- 
ing to interface the routine with several 
different calling formats, you can call the 
routine via a sequential I/O request. The 
same routine will work equally well from 
any language that supports arbitrary 
device names. 

Device drivers can also ensure data 
security. You can use a device driver to 
front -end (take control of) disk I /O. The 
driver could trap all output commands 
and first write them to a cartridge tape, 
providing you with an audit trail. If the 
disk failed. a utility could restore data 
from the audit tape to the disk. The 
beauty of this approach is that the audit 
feature is completely transparent to the 
applications program. 

EXTENDING CMS 
As in PC -DOS, a CMS application can 
completely take control of one type of 
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interrupt by replacing the hardware - 
defined program status word associated 
with the interrupt. In principle. this 
enables CMS application programs to 
do I/O any way they want, alter the 
meaning of any system service call. etc. 

But it is rather a brute -force approach, 
particularly since there are so few 
distinct interrupt classes, and the ap- 
plications program becomes obliged to 
duplicate a lot of system code, even if 
it later elects not to handle the interrupt. 

To surmount this problem, CMS 
makes much more use of exit routines 
to handle specific situations. For exam- 
ple, a system call enables an application 
to handle I/O interrupts for specific I/O 

devices. You can define another exit 
routine to handle all external interrupts 
(so this amounts to little more than 
front -ending the external interrupt pro- 
gram status word). You can also define 
individual exit routines for most of the 
possible supervisor call codes. The exit 
routine support for program checks (for 
example, division by zero) is particularly 
useful, in that the operating system pro- 
vides services that allow several inter- 
rupt routines to be "stacked.' making it 
much easier for multiple applications 
that use the same sort of interrupt to 
coexist. 

A number of other CMS exit routine 
interfaces are not associated with 
specific interrupts. One such routine 
gets control when a program is ter- 
minating abnormally because of a mal- 
function. This routine can attempt to 
close files and perform other clean -up 
chores, or eveii attempt to recover from 
an error. Unfortunately, if you cancel a 

program, you'll get no opportunity to 
recover or rescind the order as you do 
with DOS Break exit. You can define 
another exit routine through the 
FILEDEF command to receive control 
in order to handle GET and PUT file re- 
quests, so that an exit routine is capable 
of acting much like a DOS device driver. 
You can use exit routines of this sort to 
read and write storage belonging to 
other programs. and therefore provide 
another kind of interprogram com- 
munication technique. UNIX -like pipes 
could be programmed in this way. 

CMS also provides you with a function 
called "nucleus extension :' enabling you 
to replace some CMS nucleus com- 
mands with your own. 

TWo special supervisor call codes, 202 

and 203 (decimal), invoke CMS func- 
tions in a way similar to the way DOS 
INT 21 hexadecimal does. The specific 
function being requested is identified to 
SVC 202 by an eight -character name, 
and to SVC 203 by a number. Only SVC 

202 functions can have nucleus 
extensions. 

Tb process an SVC 202, CMS first con- 
sults an internal table to see whether 
the function is in the nucleus. If so. CMS 
calls it. If the function isn't, CMS looks 
at the accessible disks for a file by the 
same name as the specified function 
and whose type is MODULE. If such a 

file is found. CMS loads and executes 
it. If no MODULE is found. CMS con- 
sults a table of synonyms and abbrevia- 
tions that the user has supplied to see 
whether it should try an alias. If CMS 
finds an alias, the search starts over with 
the new name. 

When an application defines a 

nucleus extension, its name is added to 
a special list, which is searched before 
any of the other lists and tables. The 
name can even be added to the list 
more than once (by different applica- 
tions), and only the first instance will be 
used. In this way, you can extend CMS 
nucleus routines, with one unfortunate 
exception. The CMS file read and write 
services cannot have nucleus exten- 
sions. (Someone decided it was more 
important to handle files by a very fast 
path.) However, because these routines 
are located via addresses that are 
modifiable by applications, even this 
situation can be handled. 

No such relatively simple techniques 
are available to replace or enhance PC- 

DOS internal commands. Because such 
commands are part of COMMAND. 
COM. you would have to replace all of 
COMMAND.COM with an application - 
supplied module. You can, in fact, do 
this. using the SHELL command in the 
CONFIG.SYS file, which is consulted 
when PC -DOS is loaded. (Device drivers 
are specified similarly by DEVICE corn - 
mands in the same file.) However, you 
must supply a complete replacement 
COMMAND.COM or (more likely) a shell 
program that first examines commands 
for the ones it wants to handle before 
passing the rest to the real COM- 
MAND.COM. But this requires very so- 
phisticated programming, and the lack 
of adequate documentation of the in- 
terfaces makes it difficult. 
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The new HERCULES 
Color Card 
glues you the 
parallel port =74 

IBVI forgot -for $1 more. 
And it fits into the XT's short slot. 

The new Hercules Color Card gives you these five important 
features in a color graphics card. 

1. A parallel printer port. If you buy IBM's color card, you 
won't get a parallel port for a printer. Ugh. You've just wasted a 
valuable slot for an extra printer card. 

2. It's short. Our new Color Card uses advanced gate array 
technology to reduce the chip count by 30 and use less than half the 
board space IBM does. Which makes the new Hercules Color Card 
perfect for the short slot in an XT. 

3. Fully IBM compatible. Any program that runs on IBM's 
color card will run on the new Hercules Color Card. With RGB or 
composite video, any IBM compatible monitor will work too. 

4. Hercules Graphics Card compatible. If you have a Hercules 
Graphics Card (model GB101 or later), or plan to buy one, an 
ingenious software switch on our new Color Card allows both cards 
to be kept in the system at the same time. 

5. Low price. At a suggested list price of $245, the new 
Hercules Color Card has all these features for only $1 more than 

IBM's color card. 
Call for our free information kit. See why the 
company that made the first graphics card for 
the IBM PC still makes the best. 

Hercules. We're 
strong on graphics. 
800 255 5550 Ext. 428 

Address: Hercules, 2550 Ninth St. Berkeley, CA 94710 Ph: 4 15 5411 -6000 Telex; 754063 Features: 2year warranty Foreign distributors: 
C'ompuserve /Canada; Reflex /U.K.; Computer 2000/W. Germany; Edisoft /France; SourceWare /Australia. TrademarksiOwners: Hercules/Hercules 
Computer Technology; IBM /International Business Machines. 
This price comparison is based on the Suggested List Price as of 2.22.84 for the IBM Color Graphics Adapter. 
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deserves another iims; 

and another 

another, 
At IBM, we've been working to help your busi- 

ness keep up with its computer needs. 
That's why we developed our innovative line of 

IBM Personal Computer Furniture. You'll find work 
stations, tables and chairs that are custom- designed to 
accommodate Personal Computers, as well as the 
people who use them. 

And best of all, you'll find IBM's PC Furniture 
available in a variety of prices designed to accommo- 
date your budget. 

The IBM Synergetix® PC Work Station (pic- 
tured in pearl white) provides a convenient and com- 
pact workspace for the Personal Computer. In 
addition, it's completely mobile, so you can Hove it 

from office to office. But most important, the entire 
unit closes and locks, so you can secure and protect 
your system. 

and 

The IBM PC Table (pictured in walnut) is a sta- 
tionary unit that's economically priced. It has the 
same durable construction as our PC Work Station, 
along with some basic security features. What's more, 
it's also perfect for the IBM PCjr 

The IBM PC Chair boasts a price tag you don't have 
to sit down foi: This ergonomically engineered seating 
comes equipped with fingertip adjustments and features 
a contoured backrest for greater comfort and support. 

You'll find our IBM PC Furniture in a variety of 
attractive colors at your IBM Product Center. The 
IBM PC Work Station is also available at partici- 
pating retailers. To find out the location nearest 
you or to order by phone, call IBM Direct toll free at 
1800 IBM -2468, ext. 104W. 

IBM Personal Computer Furniture. It's designed 
with you and your PC in mind. 

pgm 
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THE FUTURE OF 
UNIX ON THE 

IBM PC 
BY RALPH A. PHRANER 

With UNIX available for the XT, the question is not 
how to employ it, but how soon 

Microcomputers seem to 
be moving away from 
the era where running a 
separate program for 

each specific task was considered op- 
timal usage of available computing 
resources. Manufacturers are offering 
integrated environments. multitasking 
operating systems, and hardware en- 
hancements with dedicated software in 
hopes of gaining a clear position in 
future markets. The exact nature of the 
newly emerging working environment is 
still unclear. but the molding forces of 
market demand will decide, from many 
approaches put forward, how to 
enhance the productivity of the micro- 
computer workstation. 

IBM's Personal Computer brought 
about a dramatic change in the micro- 
computer marketplace with its 640K 
bytes of addressable memory, 16 -bit 
processor, and 10 megabytes of hard - 
disk storage in the XT model. Backed 
by IBM's marketing savvy and reputa- 
tion for reliability, the PC XT captured 
a large portion of the workstation 

Typically, a concurrent 
system maintains 

several independent 
virtual environments, 

each containing a 
complete program, 

either ready to run or 
already executing. 

market of corporate America. Until 
recently, however, the software available 
has been limited to memory upgrades 
of 8 -bit microcomputer designs. Single - 
tasking sequential processes have been 
the rule. 

CONCURRENT FUTURES 

Concurrency the ability of a computer 
to do two or more projects at once, is 
both an efficient and an economical ap- 
proach. The ability of a system to allow 

the user to begin another job before a 
previous one is completed, to suspend 
one task to work on another. and to 
automatically transfer data among 
several independent tasks transparently 
makes valuable workers, from ex- 
ecutives to programmers, much more 
productive. 

Typically, a concurrent system main- 
tains several independent virtual en- 
vironments, each containing a complete 
program, either ready to run or already 
executing. In some cases, the number 
of concurrent tasks is limited, with all 
tasks kept resident in RAM (random - 
access read /write memory). In others, 
the entire operating environment is writ- 
ten to a reserved area on the system's 
disk when a higher priority for system 
resources is recognized by the pro- 
cessor. Each program is guaranteed a 

(continued) 

Ralph A. Phraner is an independent microcom- 

puter product development and systems software 
consultant. He can be reached at 516 Shrader 
St., San Francisco, CA 94117. 
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fair share of computing time by 
operating system scheduling. 

THE IBM PC MARKETPLACE 
The success of the IBM PC is largely due 
to its acceptance by the business corn - 
munity. From sole proprietorships to 
Fortune 500 corporations. the largest 
market for microcomputers is the busi- 
ness market. 1Wo requirements for many 
of these systems are that they be able 
to share data among multiple users, 
whether across the building or across 
the country, and that they be able to link 
to mainframes in existing data - 
processing environments. 

At present, most of the tasks neces- 
sary for a microcomputer to be used 
with a large host computer system are 
possible -but only one at a time. This 
sequential nature of task execution 
creates conditions in which the micro- 
computer is forced to wait for the main- 
frame to finish just as if it were a dumb 
terminal, not a powerful, intelligent 
workstation. The operator is forced to 
wait unproductively. To overcome this 
bottleneck and better integrate into ex- 
isting computer networks, individual 
workstations should include these 
features: 

Transparent communication with 
different machines and locations 
A consistent command set across 
different machines and applica- 
tions 
Local concurrency to allow back- 
ground processing 
Increased overall combined sys- 
tem performance as a result of off- 
loading data entry and selected 
processing tasks to a local work- 
station 

Such a system would let you switch free- 
ly from task to task as often as the flow 
of work required. incurring no penalty 
in either time or concentration to re- 
establish a previous work project. You 
wouldn't have to terminate one task to 
work on another. You could recall a 
previous project in exactly the state in 
which it was left. A major candidate for 
approaching this ideal is the IBM PC 
running UNIX. 

THE ROLE OF UNIX 
The UNIX operating system, pioneered 
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by Bell Laboratories, is heralded as the 
answer to increasing the usefulness of 
microcomputers. both in a large data - 
processing environment and at in- 
dividual workstations. A closer look at 
this concurrent system will help put 
alternative software solutions in 
perspective. 

There is little doubt that UNIX is 
destined to play a major role in micro- 
computers within the next few years. It 
is estimated that the annual market 
value of UNIX systems will exceed six 
billion dollars within two years, with an 
estimated one million systems running 
UNIX in service by 1986. From micro to 
mainframe, UNIX is available on a 

broader range of computer hardware 
than any other operating system. Over 
a thousand different software packages 
are available for application use under 
UNIX, including word processors, ac- 
counting systems, financial -planning 
packages, and some of the most power- 
ful database -management software 
available. Most of these software 
packages were originally designed to 
run on minicomputers and are thus 
powerful and sophisticated migrants to 
the microcomputer domain. 

UNIX was created as a response to a 
programmer's need for an interactive 
software -development environment. 
Since the first PDP -1 I release to univer- 
sities in 1973. UNIX has gained pop- 
ularity as a result of its use as a corn - 
puter science research tool. Many of the 
popular enhancements were initiated in 
universities, which have provided a 
whole generation of programmers and 
computer science professionals who are 
enthusiastic about UNIX. 

Over the years, UNIX has evolved into 
a sophisticated environment for docu- 
ment creation and management, file 
manipulation, and communication. It 
may also be the finest system for soft- 
ware development yet invented. The 
UNIX style of software development is 
to generate specialized software tools 
that speed subsequent applications ef- 
forts. For portability, the operating - 
system interface has been isolated, 
identified, and grouped by function. 

Following are some of the major fea- 
tures and benefits of UNIX: 

Execution with an interactive 
user interface rather than by batch - 
job submission. However. interac- 

tive users may easily initiate 
substantial batch -job sequences to 
be run in the background. 
Operating- system and application 
software portability through a 

relatively small number of stan 
dardized function calls. 
Multiuser operation with provisio 
for multiple background processe 
and facilities for system user ac 
counting. 
A hierarchical file system with 
directories and removable 
volumes. Links and aliases let you 
use several names for one utilit 
program or physical file. 
Stream- rather than record 
oriented system I/O (input /output) 
All files and devices look identica 
to the user. 
Console input and output redirec- 
tion to any legal device or file. 
Replaceable command -line inter 
preters. The UNIX shells provide 
flexible command language, vari 
ables, and commands from files 
Any other user -supplied shell may 
be substituted. 
Security implemented by user 
name and group protocols. FIPS 
data -encryption standard (DES 
available for user files. Encrypted 
password security protects operat- 
ing system access. 
Pipes to pass data between con- 
current tasks and group simple 
modules for accomplishing corn - 
plex operations. 
Many multiprocessing system utili- 
ty programs include a wide range 
of separate capacities. 
'lèxt- processing and office- automa- 
tion utilities including two power- 
ful calculators, a calendar for 
reminders and provision for 
scheduled future program execu- 
tion, formatting for photot}1pe- 
setter and line printer, two or more 
editors, formatters for tables and 
mathematical equations. spelling 
and writing style checker. 
File- processing utilities enable 
combine. split, compare. contrast. 
search, modify, compression, for- 
mat translation (including 370/ 
EBCDIC), encryption. and tabular 
data manipulation and processing. 
Software -development tools in- 
clude translators for various meta - 
languages (yacc, lex, and m4) and 
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languages (typically C and FOR- 
TRAN 77), subroutine libraries, 
object -code archiving programs, 
execution performance profiling, 
assemblers, linkage editors, debug- 
gers, utilities SCCS and make to 
manage large numbers of object 
modules or source /text files, and C 

language utilities to check source 
for correctness and print formatted 
listings. 
Communications utilities for main- 
frame remote -job entry and dial - 
up. file transfer, and electronic mail 
among UNIX facilities. 

For a tour of the joys of UNIX, I suggest 
The UNIX 7lttorial, David Fiedler's breezy 
but comprehensive three -part overview 
(August, September, and October 1983 
BYTE). 

TRADE-OFFS 

Like any operating system, UNIX is a 
set of compromises made to enhance 
certain functions at the expense of 
others. A few of the areas traded off are 
as follows. 

UNIX is poor at real -time tasks such 
as data acquisition. Task priority is set 
up to allocate less processor time to 
jobs that require the most time. The 
highest priority is given to jobs that use 
the least amount of the system's central - 
processor resources. In such a system, 
designed to be fair across all users and 
processes. there is no way to guarantee 
that a time -critical process will get the 
central processor often enough. 

Most of the current UNIX systems per- 
mit multiple jobs to simultaneously ac- 
cess the same file, which can bring 
about such potentially dangerous situa- 
tions as multiple users updating the 
same database at the same time. To cir- 
cumvent this problem, many suppliers 
of UNIX have implemented file and 
record locking, generally through the 
use of such software devices as signals 
or semaphores, but these are not auto- 
matic and must be written into pro- 
grams. Suppliers of commercial UNIX 
database programs generally have in- 
corporated file and record locking into 
their software. 

Another drawback is that the user in- 
terface can be very difficult to learn. In 
other systems, the power has been 
made more explicitly available at a cost 
of flexibility and command extent. 

Often the naming and syntax of corn - 
mands, options, prompts, error mes- 
sages, and argument specifications are 
inconsistent, cryptic, or nonexistent. The 
concept of a shell to link discrete corn - 
mands designed for a narrow purpose 
makes learning difficult, especially for 
the occasional user. 

To overcome these drawbacks, menu 
systems and other user -interface en- 
hancements are beginning to appear on 
UNIX systems. It is also worth noting 
that a competent programmer can 
create menu facilities, which let new 
users accomplish tasks usually re- 
served for experts. 

UNIX is vulnerable to problems 
caused by accidental or intentional 
overuse of system resources such as 
jobs, disk space, swap space, and so on. 
In fact, there are ways to bring a stan- 
dard UNIX system to a standstill with a 
single line of commands. The designers 
assumed that resources are ample to 
protect against accidental over - 
allocation and that system users are 
skilled and benign. 

For business uses, there are built -in 
solutions to the last two issues. Each 
user should have a login profile, set to 
execute only the appropriate applica- 
tion program or only given access to a 
selected safe subset of UNIX com- 
mands through the use of shell restric- 
tions. As users become more advanced, 
these restrictions can be relaxed or 
rescinded. In addition to the primary 
goal of ensuring system security, this 
method implements a configurable 
learning method -a good set of train- 
ing wheels. Note, however, that this 
presupposes someone who knows how 
to set up and enforce such restrictions. 

UNIX AND THE IBM PC 
IBM has been increasingly interested in 
UNIX, as demonstrated by its present 
commercial offerings in the market- 
place. UNIX is presently available from 
IBM on three of its computer lines, 
Series 1 (CP /IX), the S9000 (XENIX), and 
the PC XT (PC/IX). An implementation 
called TSS /UNIX has also been done for 
the 370 and 303X mainframes, but it is 
not commercially available yet. 

In a modest configuration of 256K 
bytes of RAM, the IBM XT is at the bot- 
tom of rankings of system resources 
employed to host UNIX. The ad- 
dressable memory expanse is 

reasonable in comparison to the PDP -1 I 

series of minicomputers that UNIX grew 
up on, but the Winchester is only 
marginally adequate. UNIX runs well on 
hard disks with an average access time 
of 20 to 40 milliseconds (ms), while the 
XT's Winchester times are closer to 90 
ms. 

Excluding user file space, a full UNIX 
system occupies 6 to 8 megabytes of 
disk storage space, leaving little space 
for user files or a DOS partition for hard - 
disk coresidency. Neither the 8088 nor 
other on -board hardware provides for 
memory management and protection. 
Thus, UNIX must incur extra software 
overhead to simulate memory manage- 
ment, and the task protection afforded 
is not sufficient for multiuser software 
development (due to the likelihood and 
danger of errant programs) and barely 
adequate for multiuser application pro- 
grams. The 8 -bit data bus becomes a 
processing bottleneck in UNIX and C, 

where most data is manipulated in 
16 -bit chunks. 

On the plus side, the PC family forms 
the basis for the least expensive UNIX 
workstation available. That's a potent 
argument when you recall that only 
three years ago, the low end of the 
UNIX market was a minicomputer 
costing in the middle five figures. The 
availability of the 8087 coprocessor on 
the PC is a real boon for floating -point 
number applications, for example. If 

usage is restricted to one user doing 
software development or a maximum of 
three users at any one time performing 
tasks such as text entry but not 
recalculating a large spreadsheet, the 
system will perform much the same as 
a terminal on a minicomputer UNIX 
system under an average load of users. 
For some applications, then, it's very 
cost -effective. A general idea of the 
relative level of performance that can 
be expected is demonstrated by a 
computation- intensive benchmark 
primarily testing central -processor 
speed and memory- access efficiency. It 
showed that in tests involving C's long 
data type. the XT operated at about 
one -quarter the speed of an 8 -MHz 
68000 -powered supermicro and with C 
short integers and integers at about 
one -half that speed. 

There are several general reasons why 
you shouldn't use UNIX on the PC. For 

(continued) 
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one, applications software is currently 
available in a broader spectrum of varie- 
ty under PC -DOS than UNIX. Second, 
it takes considerable time for new users 
to become proficient. Finally, the system 
is too complex to exist on its own with- 
out some rather advanced software - 
maintenance procedures such as user 
account creation and administration, 
file- system administration and main- 
tenance, and the observance of system 
shut -down protocols. 

On the positive side, when considered 
as a single -user system, PC UNIX is a 
cost -effective way to trade off some per- 
formance for having UNIX available on 
a widely used hardware configuration. 
A few hints may help you get the most 
out of your system. If you want a full 
UNIX system, keep some of its less used 
parts on floppy disks and load them in- 
to the system only when necessary. If 

the system has several users or does ex- 
tensive multitasking. the larger the 
amount of RAM in the system, the faster 
UNIX will work because you'll need to 
swap data less often. In general, the 
system should have only one user in all 
but the lightest duty applications, where 
it can accommodate two to three users 
at most. 

UNIX SYSTEMS FOR THE PC 

Several UNIX systems and work -alikes 
are presently available for the IBM PC, 
and more are expected shortly. A brief 
overview follows. 

Currently, four Bell- licensed UNIX sys- 
tems are available for the PC: PC /IX (im- 
plemented by Interactive Systems and 
sold by IBM), XENIX (implemented by 
Microsoft and sold by Santa Cruz Oper- 
ation), VENIX (implemented by Ventur- 
Com and sold by Unisource Software), 
and U -1I (implemented by Unidos Sys- 
tems and sold by International Data Ser- 
vices). All of these systems allow file 
transfer to and from PC -DOS and in- 
clude additional DOS file -manipulation 
utilities. The makers of VENIX and 
Uniform Software Systems are working 
on DOS emulation capabilities for 
VENIX and PC/IX, respectively. PC /IX, 
XENIX, and U -11 are based on Bell UNIX 
system III, while VENIX's ancestry is Bell 
version 7 UNIX. These are all large, full, 
licensed UNIX systems. XENIX, U -II, and 
VENIX contain some utility programs 
developed at University of California, 
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Several UNIX systems 
and work- alikes for the 
IBM PC are currently 

available. 

Berkeley, including versions of the vi 
screen editor and the C language - 
oriented shell, csh. PC /IX includes a 
screen editor developed by Interactive 
Systems. 

The four UNIX look -alike operating 
systems for the PC are Idris (White - 
smiths Ltd.), QNX (Quantum Software 
Systems), Coherent (Mark Williams 
Company), and uNETix (Lantech Sys- 
tems). None of these systems is based 
on a Bell Labs UNIX license. The two 
closest to Bell UNIX are Coherent, a 
highly compatible UNIX version 7 look - 
alike, and Idris, which is system -call corn - 
patible with version 6 UNIX, but many 
of its commands differ slightly from 
their UNIX counterparts. QNX uses an 
idiosyncratic syntax with functions that 
bear a close conceptual resemblance to 
UNIX. To outline some strong points, 
Idris has an elegant DOS interface, QNX 
is capable of high performance, and 
Coherent is nearly equivalent to Bell 
UNIX. All three systems include ex- 
cellent C compilers, perhaps better than 
those supplied with any of the Bell - 
licensed products. 

'Iivo implementations of UNIX are tied 
to auxiliary processor cards. A Motorola 
68000 card runs Xenix, and a National 
Semiconductor 16032 card runs BSD 
(Berkeley Standard Distribution) 4.1 
UNIX. Both cards are available from 
Sri-èk Inc. These systems, intended for 
the OEM (original equipment manufac- 
turer) market, typically use the PC only 
as an I/O processor: the auxiliary pro- 
cessor does all other tasks. Although 
the level of central -processor perfor- 
mance is considerably better in these 
systems, the hard disk is still slow and 
small for UNIX. Be sure to evaluate 
these systems for cost -effectiveness, 
since either adds roughly $3000 to the 
cost of a basic PC host. 

'IWo general levels of PC -DOS inter- 
face are evident. The first, DOS emula- 
tion, lets users run DOS programs and 
return to UNIX without sacrificing the 

functionality of either operating system. 
There are several ways this is done. Idris 
runs as a task under DOS so DOS corn - 
mands can be executed from within it 

by an escape mechanism. Moving be- 
tween Idris and DOS is as simple as in- 
voking Idris from DOS or exiting to 
DOS. QNX actually brings the binary ex- 
ecutable files into its file system and ex- 
ecutes DOS function calls by emulating 
the operating- system routines accessed 
through interrupts by the guest pro- 
gram. Coherent and uNETix are both 
developing emulation capability. The 
second level, for UNIX environments 
with DOS file -transfer capability, does 
not allow for any execution of DOS 
commands from within UNIX. Differing 
degrees of file -transfer support are pro- 
vided. Some systems let you delete, 
rename, and perform other manipula- 
tions on PC -DOS 2.0 directories and 
files, while others only let you copy files 
to and from UNIX. 

COMPETING SOLUTIONS 
Three general categories of software 
products compete with UNIX for a 
dominant position in the future market 
for concurrent systems: other multitask- 
ing operating systems, proprietary in- 
tegrated environments, and enhanced 
hardware environments incorporating 
mainframe access. 

The first category, multitasking operat- 
ing systems, includes yet to be released 
MS-DOS 3.0 and Microsoft Windows, 
Concurrent CP /M -86, and the Pick oper- 
ating system and its variants. 

Currently, PC -DOS has a greater varie- 
ty of general -purpose software 
available, such as decision support, 
word processing, utilities, and program- 
ming tools. However, it lacks con - 
currency. 

Proprietary integrated environments 
include Lotus's Symphony, Ashton atés 
Framework, Quarterdeck's DesQ, and 
VisiCorp's VisiOn series. Generally. they 
provide the following enhancements to 
the operating system: 

It's easy to move data from one 
application module to others. 
The user can freeze session state 
and return to DOS or execute DOS 
commands concurrently without 
leaving the working environment. 
A concurrent stub allows main- 
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1. Quadmodem:M 
Instant access to a world 

of information, right from 
your home or office 

1111119t. 
9 

°(l 

IIIIIII 

Quadmodem is the complete intelligent 
modem. With everything you'd expect from 
a quality modem. Plus enhanced diagnostic 
capability to spot communication problems. 
And call progress monitoring to automatically 
determine and compensate for the type of 
phone and transmission. 

Quad modem plugs directly from your 
computer into your phone line. And its 
fully compatible with Bell 103/212A 
dial -up modems and the most popular 
modem brands. 

Get the modem with the name for quality. 
Quad modem . With your choice of internal 
or stand -alone models, full supporting 
documentation and user manuals. There's 
even QuadTalk, our very powerful, but friendly, 
menu driven communications software. Plus, 
well include a special introductory offer from 
The Source 

IBM' PC. X'. PCtr are registered trademarks of International 
Business Machines Corporation 
'The Source is a registered trademark of Source Telecommunicating 
Corporation 
APPLE Ile is a registered trademark of Apple Computers, Inc 

Copyright 1984 Ouadram Corporation All rights reserved. 

Circle 149 on inquiry card. 

2. Quadnet: M 

Four easy solutions to 
one difficult problem. 

Local Area Networking (L.A.N.) allows you to 
interlink a group of computers so they can 
share information and peripherals with 
each other. 

And now with Quadram's new Quadnet. you 
can easily link as few as two, as many as 255 
IBM PCs together in a hard -wired network. 
And you can configure them almost any way 
you want. Because Quadnet gives you a choice 
with four different Network Systems. 

And best of all, Quadnet grows as you grow. 
Yet the user commands stay the same. thanks 
to the upward compatibility of the Quadnet 
operating software. 

Whichever version you hook on to. you get the 
complete package (hardware. software, and 
documentation). And most importantly, you 
get the Quadram reputation for quality. 

7M 

Look for this seal. It's your 
y ' assurance that you're 

buying the best in 
\.`e- personal computer 

PAM 1ALITY 
enhancement devices. 

3. Quad3278: M 

Let an IBM PC communicate 
with an IBM 
mainframe. Ìe 

To integrate your PC system into a main -frame 
environment, look to Quadram first. 

Because now you can have all the features of 
the PC (mass storage and peripherals) plus the 
incredible power of a main -frame right at your 
desk. All it takes is the Quad3278, Quadram's 
new 3278 emulation package complete with 
hardware and software. 

With Quad3278, once you're on -line, the IBM 
mainframe sees you as just another 3278 
terminal. But little does it know that you're 
actually a high -performance, intelligent work 
station with all the functions of the Personal 
Computer. Thanks to Quadram Quality. 

QUADPAM 
An imelhgent Syste 

4355 International Blvd. /Norcross, Ga. 30093 
(404) 923- 6666 /TWX 810 -766.4915 (OUADRAM NCRS) 

INTERNATIONAL OFFICES 
Im.rquadrem Ltd. 442 Bath Road. slough, England SL168B 
Tel 6286 -63065 Ti, 847155 Aunema G Interrquadram Gmbh 
Fasanenweg 7 6092 Kelsterbach. West Germany Tel 6107.3089 
Ti, 417770 SevaG Interquedrem a.a.r.l. 41. Rue Ybry 92522 Newny 
Tel 758 -1240 TI. 630842 iso Bur Clients Computing 6581 Kitimat 
Road. Mississauga. Ontario. Canada L5N2X5 Tel 416.821.7600 
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frame communication. 
The system is user friendly and has 

menu -driven command structures 
and extensive help information 
available on -line. 
Other packages can be added to 
the same environment. 

Environments based on concurrently 

integrating a mainframe link refer pri- 
marily to the two powerful hardware en- 
hancements to the PC computer family 
offered by IBM, the PC XT /370 with 
VM /PC operating system and the 3270 
PC with its control and file- transfer pro- 
grams. The facilities of the XT /370 are 
limited to a single- tasking VM /CMS ses- 
sion locally under VM /PC, and thus PC 

Btrieve . 
Network and single-user file management for all 
your programs. All your programming languages. 

Say goodbye to writing file management 
mutines. Because now Btrieve'"' can han- 
dle file management for all your program 
development on the IBM PC. All your 
programming languages. 

Based on the b -tree file indexing 
system, Btrieve provides the most 
sophisticated file handling powers 
available for your PC. And for multiple 
PCs. Btrieve "/N lets you share files 
among PCs in NetWareTM PCnet ? "' 

EtherSeries ?`1 or MultiLinkTm networks. 
And both Brrieve and Bmeve /N offer the 
same superior performance characteristics: 

Interfaces all major IBM PC 
languages- BASIC, Pascal, 
COBOL, C, and IBM Macro 
Assembler 

Written in 8088 Assembler for the 
IBM PC 
Multikey access to records 
Automatic file recovery on system 
crash. 

Btrieve and Btrieve/N also have user - 
defined transaction management. 
Unlimited number of records per file. 
Complete error control and recovery 
within an application. Duplicate, 
modifiable, and segmented keys. Variable 
cache buffer from 16K bytes to 64K bytes. 

Moreover, rectal retrieval is fast with 
Btrieve -no matter how large your data 
base. So you can begin writing programs 
faster with Btrieve. 

Say goodbye to file management 
routines. And hello to Btrieve. 

SoftCraft Inc. 
P. O. Box 9802 #590 Austin, Texas 78766 (512) 346 -8380 

Suggested retail prices: Btrieve, $245; Btrieve/N, 
$595. Requires PC/DOS or MS I"/DOS, version 1 

or 2. Dealer inquiries welcome. 

'Circle 164 on inquiry card. 

IBM, MS, Btrie,r and Btnt,ClN, PCnet, MultiLink, 
NetW.ttc. and EtherSenls etc trademark, ut Intonational 
Business Machines, Micrtr.dt Corporation, tidiCr,ttt Inc., 
Orchid Technology, Daunt; System, Inc., Novell Duci 
Systems, and 3Gnn Corp, aspettively. 

XT and 370 modes are not concurrent. 
The system does offer file- transfer capa- 
bilities between mainframe 370 and 
XT /370 as well as between XT /370- 
VM /CMS and PC -DOS, but it really 
shines when it comes to offloading pro- 
cessing from an IBM mainframe to cap- 
able local workstations. 

The 3270 PC supports seven concur- 
rent tasks. including four separate in- 
teractive 3270 sessions with a host 
mainframe, two local notepads (with full - 
screen editing and data -transfer 
capabilities), and one a standard PC- 
DOS 2.0 task. 

You can obtain data from up to four 
mainframes, collect it in a notepad area, 
evaluate it in a PC -DOS spreadsheet, 
and then pass a set of results back to 
the mainframe for transmittal by elec- 
tronic mail. 

A UNIX SOLUTION 
The growing popularity of UNIX, and 
the C language in which it is written, in 
the commercial microcomputer com- 
munity is largely based on demands for 
software transportability. The capital in- 
vestment required by the labor- inten- 
sive process of creating software makes 
increasing the market size and useful life 
of such new programs imperative. From 
this standpoint, the alternatives to UNIX 
become less attractive. Further, the soft- 
ware consumer has to consider the 
costs of retraining workers. Advances in 

hardware that invite upgrades for in- 
creased performance will appear more 
rapidly than similar advances in soft- 
ware. None of the alternatives operates 
on the range of hardware that UNIX 
does. 

While less business -oriented applica- 
tion software is available for UNIX than 
for some alternatives, DOS emulation 
can serve as a useful bridge until the 
new generation of UNIX software, al- 
ready under development, appears. At 
present, using the full extent of UNIX 
capabilities requires some sophistica- 
tion, but customized shells and re- 
stricted environments focused on one 
task will soon become available to allow 
the unsophisticated user to take advan- 
tage of the system's power. 

The wide- ranging transportability and 
communications transparency that 
UNIX provides make it an attractive 
long -term solution to business 
demands. 
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The more you 
know about 
integrated 
software, 

the more you'll 
appreciate 
what you're 
about to read. 

www.americanradiohistory.com

DK Crown Holdings Inc.
Ex. 1022, Page 69

www.americanradiohistory.com


Enable: 
Inte gration 

without 
compromise. 

For the IBM =PC and selected compatibles. 

Pr oday, buying integrated software is a bit I like going through a maze. Full of promis- 
ing starts and disappointing dead ends. 

One package has the functionality but 
operates at a snail's pace. Another has a good 
spreadsheet but a weak DBMS. Still another 
integrates well but not without 512K and a 
hard disk. 

Compromises abound. 
But now, there's one system that is without 

compromise. One system that provides such a 
totality of performance, it will lead you out of 
the maze. 

That system is Enable. 
What you get with Enable will sound 

familiar: an integrated package with five mod- 
ules -word processing, spreadsheet, database 
management, graphics, telecommunications. 

But this is where Enable's similarity to 
other integrated software begins and ends. 

System design: Unlike any other. 

Because Enable was designed from the 
ground up to work as a unified whole- rather 
than being a patch job -it operates with a speed, 
power and total integration previously unknown 
in PC software. 

The Enable integrated system is based on 
design concepts previously found only in much 
larger computer systems. 

At the heart of Enable is a Master Control 
Module which is similar to supervisory pro- 
grams that run the most advanced mainframe 
computers. This Master Control Module (MCM) 
contains all services and facilities for Enable. 
And all functions common to all modules - 
eliminating system redundancies. 

Windowing is easier and faster than ever 
before. "Cut and paste" data from one module to 
another cleanly, precisely, with a minimum of 
keystrokes. And do it in a split- second (others 
can keep you finger- tapping for a small eternity). 
Up to 8 windows can be moved, shaped, over- 
lapped or zoomed to full screen size. 

Integration: 
So much, so easily. 

You can create a graph from a spreadsheet 
or database. Then insert the graph and the 
spreadsheet between text in a single word pro- 
cessing document right on the screen. 

Select DBMS data using Enable's powerful 
query language and copy that data into a word 
processing document. Or insert that data into 
a spreadsheet and Enable will automatically 
expand column length and modify formulas. 

Using DBMS with word processing, you 
can automatically include selected DBMS 
fields -or embed calculated fields- within the 
text of a letter or report. 
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Combining word processing with telecom- 
munications, you can write anything from an 
electronic mail message to an annual report and 
transmit it across town or around the world. 

Since the MCM handles all full- screen text 
editing, you can use that important feature in 
any module. 

Greek, foreign and special character sets 
are available -not only in word processing -but 
for putting labels on top of your graphs, creating 
DBMS data entry forms and producing custom- 
ized reports. 

Functionality: 
All you could ask for. 

Unlike other integrated software, every one 
of Enable's modules gives you virtually every- 
thing you'd expect from the better stand alone 
programs. And, often, more than you'd expect. 

Enable Word Processing is very much like 
a dedicated word processor. Going beyond all 
the standard features to include such things as: 

positioned headers and footers pagination 
automatic footnoting mail merge multiple 
character sets document size limited only by 
available disk space. 

The Enable Spreadsheet is comparable to 
Lotus 1 -2 -3'" both in functionality and speed. 
With such special features as: variable column 
length for loading of DBMS data highlighting 
of all related cells step feature for changing 
value in target cell can take advantage of your 
optional 8087 math co- processor. 

Enable Database Management is, without 
qualification, the most powerful DBMS avail- 
able in an integrated system. So powerful, you 
can generate specialized applications without the 
need for any programming. The DBMS includes: 

Menu -driven field definition using an external 
data dictionary comprehensive "paint the 
screen" input and report forms design full 
screen data entry with extensive and automatic 
field editing and validation over 65,000 re- 
cords per database rapid search and retrieval 
using Boolean logic, arithmetic and relational 
operators, and "wild cards' powerful menu - 
driven report generation including virtual 
and calculated fields, and up to 16 break condi- 
tions with running, break, conditional and 
grand totals. 

Enable Graphics draws presentation-level 
graphs. Its many special features include: siz- 
ing, shaping and positioning of graphs using 

windowing writing labels right on the graph 
7 graph types with 8 fonts. 

Enable Telecommunications gives you easy 
access to online services, your company's big 
computer and other personal computers. With 
automatic sign -on using stored "set -ups" enter 
your connection protocol just once and then 
press a few keys to make that connection again 
and again. 

192K? Yes, 192K. 

Enable's highly efficient, non -redundant 
system architecture -which makes use of virtual 
memory as well as reentrant Assembler cod- 
ing -gives it the ability to run with as little as 
192K and two double -density disk drives. And 
we do mean run. Which means you won't have 
to add lots of expensive memory or a hard disk 
to your hardware to enjoy a fully- integrated, 
full- function system. 

Speed you've never seen. 

This major shortcoming of many inte- 
grateds is a major asset of Enable. 

With Enable, when a word processing 
document is revised, the entire document is 

reformatted in an eyeblink (no "ripples"). 
In a spreadsheet, even as numbers, for- 

mulas, rows and columns grow more complex, 
Enable re- calculates at lightning speed. 

Enable's DBMS can rapidly retrieve records 
according to even the most complex parameters 
and sort them on up to 8 fields. 

Critical Compatibility. 

Here's another enormous advantage: all the 
time and money you've invested in first genera- 
tion packages won't go to waste. Files created by 
dBase II," Lotus 1 -2 -37 WordStar;" VisiCalc;" 
EasyWriter I;" or Volkswriter;" can be used auto- 
matically in Enable without conversion or re- 
keying. Similarly, Enable can create files in the 
proper format for all the above as well. 

Enable = Power. 

The MCM internally directs traffic, mak- 
ing it possible to run one main program, one 
communications program and one printing pro- 
gram concurrently. So you can do spreadsheet 
analysis, print a monthly report and receive 
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stock quotes over the wire -all at the saine time. 
Enable's powerful macro facility saves you 

time and keystrokes in all modules. Macros may 
be automatically recorded as the steps are exe- 
cuted; even edited using full word processing 
capabilities. You can, for instance, create a 
macro which produces a report containing data 
selected from your DBMS file. Every time 
the macro is executed, the resulting report is 
updated with the latest information from 
your database. 

Ease you've never experienced. 

As for being "user- friendly" (the most 
abused phrase in all of computing), the proof, of 
course, is in the using. Here, you'll discover, 
Enable shines. Whether you're a beginner or 
an expert. 

Since the MCM is the sole interface be- 
tween you and all the modules, you only have to 
learn one uniform set of commands and menus 
to use the entire system. 

You may not even need to open a manual 
first. Clear, English language menus - complete 
with explanatory messages -are available in 
every module. Menu options may be selected by 
the traditional cursor method, or with a single 
keystroke short -cut. As you grow more experi- 
enced, expert commands bypass the menus. 
And there are convenient macro commands for 
the really sophisticated. 

For those just getting started, Enable has a 
tutorial disk distinguished by its clarity and 
depth. And the manual teaches you, step -by- 
understandable -step, how to use all that the sys- 
tem provides. For online assistance, at any time, 
just push the Fl key to get all the help you need. 

Support. Then more support. 

As an Enable owner, you've got a continu- 
ally evolving software system. One complete 

update, with significant new features, will be sent 
to you -at no cost. 

By joining our subscription service, you 
can receive regular product and manual updates 
with new features and enhancements. Plus toll - 
free telephone assistance from our trained staff 

And we've created something unique in 
the microsoftware industry: all Enable subscrib- 
ers become official Enable Advisors. You'll tell 
us what new features you want in future versions 
of Enable. And we'll listen. 

Enable. 
Here today. Here tomorrow. 

Enable is software you can grow with. By 
learning the system with easy menus and 
graduating to expert commands. Using more 
and more of its complete functionality. Explor- 
ing the many possibilities of its integration. 

Enable defeats software obsolescence. Your 
product updates will not only include important 
new features, but - because of the MCM's flexi- 
ble design, its "open architecture " - your system 
will be continually enhanced to take full advan- 
tage of changes in micro hardware. 

Now put us to the test. 

This advertisement is, of course, just 
words on paper. We urge you to see, work with, 
experience Enable. That's why we've made it so 
easy for you to try Enable out for yourself Visit 
your authorized Enable Dealer for a demonstra- 
tion. Or test the system right there. Even take a 
loaner copy home. 

Finally, the introductory price for inte- 
gration without compromise: a remarkably 
affordable $695. 

For more information and the name of your 
nearest Enable Dealer, just dial 1- 800 -932 -0233. 
In New York, dial 1 -800- 338 -4646. 

e h/ö MN 
integration without compromise 

The Software Group 
Northway Ten Executive Park, Ballston Lake, New York 12019 

Trademarks: Enable -The Software Group, IBM - International Business Machines Corp., Volkswriter- Lifetree Software, Inc., 
EasyWriter- Information Unlimited Software, Inc., WordStar -Micropro International Corporation, 

dBase II- Ashton -Tate, I -2 -3 and Lotus -Lotus Development Corporation, VisiCalc -Visicorp. 

C Copyright 1984, The Software Group 
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BY JOHN MARKOFF 

FIVE 
WINDOW MANAGERS 
FOR THE IBVI PC 
Nultiple windows, mouse pointing devices, and multitasking 

environments for your IBM PC 

The public's acceptance of the 
Apple Macintosh computer 
has made it clear that certain 
user -interface designs are 

now becoming more universally 
accepted. 

The major elements of these inter- 
faces are bit -mapped graphics monitors, 
mouse pointing devices, and window - 
oriented displays with pop -up menus. 
Together these elements act as a visual 
shell. insulating the user from the oper- 
ating system. By using pop -up menus 
that overlap on the monitor, your com- 
puter's screen is supposed to remind 
you of a cluttered desktop. Often the 
new interfaces use icons to represent 
the computer's programs, documents, 
and resources. 

The roots of window -based user inter- 
faces lie in two computer science re- 
search developments that emerged dur- 
ing the fifties and sixties. The first is 
based on the work done around the 
mainframe graphics systems developed 
by George Evans and Ivan Sutherland. 
Sutherland's doctoral dissertation was 
based on an innovative graphics system 
he called Sketchpad. The concept of 
windows seems to have evolved from 
Sketchpad. Sutherland did his work 
before the advent of computer time- 
sharing, so, in effect, he was using a 

mainframe as a personal computer. 
The second development grew out of 

the investigation of new technologies 

for information storage and retrieval 
done by a group headed by Douglas 
Englebardt at SRI International. Much 
of the group's work dealt with viewing 
and organizing documents and giving 
the user the ability to rapidly switch be- 
tween documents. 

Both of these research developments 
were brought together by computer sci- 
entists at the Xerox Palo Alto Research 
Center (PARC) in the early seventies. At 
PARC, work done by the Smalltalk re- 
search group led to the construction of 
a series of single -user personal com- 
puters that employed mouse pointing 
devices and bit -mapped displays. The 
first version of Smalltalk offered a bit - 
mapped screen displaying overlapping 
windows; it was created on an Alto per- 
sonal computer (an experimental Xerox 
computer) by Dan Ingalls in 1975. 

These overlapping windows and 
mouse pointers were striking in contrast 
to the single- command line and text - 
oriented questions that faced the user 
after booting up on the first mainframes 
and personal computers. 

Certain elements of this user interface 
are still being hotly debated. Some 
question the efficiency of mouse point- 
ing devices and others ask whether 
overlapping or "tiled" windows are 
preferable. (In a tiled interface windows 
shrink to accommodate other windows 
that are expanded; however, all win- 
dows remain visible. This concept was 

also first developed at Xerox PARC and 
has been used on the Xerox Star.) 
However, a consensus seems to have 
emerged that an interface that permits 
a user to see a command and point at 
it to execute a task is simpler and more 
interactive. 

Window -oriented user interfaces func- 
tion best when they are based on high - 
performance processors and displayed 
on high- resolution screens. They have 
(until the introduction of the Apple 
Macintosh) generally been considered 
beyond the realm of the low -cost desk- 
top personal computer. However, a 

number of window -management soft- 
ware programs have been introduced 
for the IBM PC. 

Because two of the five programs I 

looked at are still undergoing testing 
and two others were released in their 
first salable version only weeks before 
our deadline, this article does not con- 
stitute a formal BYTE review. However. 
I have been able to work with the prod- 
ucts, and I will comment on their per- 
formance and design with special em- 
phasis on the style of user interaction 
offered by each program. 

The five programs I previewed include 

(continued) 

John Markoff is a BYTE senior technical editor. 

He can be reached at 1000 Elwell Ct., Palo 

Alto, CA 94303. 
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WINDOW MANAGEMENT 

Des° from Quarterdeck Office Systems 
in Santa Monica, VisiOn from VisiCorp, 
Windows from Microsoft, Concurrent 
DOS from Digital Research. and Win - 
dowMaster from Structured Systems 
Group in Oakland, California. 

WINDOW MANAGEMENT ON 
THE IBM PC 
If you attempt to display and integrate 
a number of discrete applications on an 
IBM PC, you will face a number of prob- 
lems that have no obvious solutions. For 
example, some have approached win- 
dow management as an application in 

its own right that intermediates between 
the operating system and separate ap- 
plications (DesQ, VisiOn, and Window 
Master can be considered "operating 
environments "). Other operating -system 
developers have extended the oper- 
ating system up toward the application 
software (Windows and Concurrent 
DOS). 

In the case of the IBM PC, matters 
have been complicated a great deal, 
because the user hardware base has 
tended not to be standardized (the 
market is split between those who have 
either monochrome text -oriented or 
graphics displays and available system 
memory ranges from as low as 64K to 
600K bytes) and because virtually all 
major software developers have chosen 
to circumvent the MS-DOS operating 
system to display information on the 
screen. 

A. second issue is "tight" versus 
"loose" integration of applications. 
VisiCorp, the first company to announce 
a window manager for the IBM PC, in- 

sisted on tight integration. To run under 
VisiOn, an application must be specifi- 
cally designed for that environment. 
These applications can exist in display 
windows as well as pass data to other 
applications. In contrast, Quarterdeck's 
DesQ attempts to support as broad a 
range of MS -DOS applications as pos- 
sible (see table I). Quarterdeck has pro- 
vided "agents" for 12 major application 
programs. These agents will permit the 
applications to run in windows under 
DesQ and to transfer data between win- 
dows or applications running in dif- 
ferent windows. Applications that don't 
have a specific agent can generally be 
installed by the user; however, they will 

not be able to run in windows. Micro- 
soft's Windows will lie somewhere be- 
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tween tight and loose integration. 'Ib run 
under Windows an application must be 
specifically tailored to the program; 
however, Microsoft has stated that if an 
application writes directly to the hard- 
ware, Windows will gracefully turn the 
screen and other resources over to that 
application. 

There are other issues at stake in de- 
veloping window managers for the IBM 
Personal Computer. Important distinc- 
tions between window managers range 
from style questions, such as whether 
to use icons, to virtual memory and 
multitasking. 

CONTEXT SHIFTING 
The variety of personal computer appli- 
cations available and the fact that many 
can be used in conjunction with each 
other or operate on shared data make 
it desirable to be able to view appli- 
cations simultaneously and to move 
quickly between discrete tasks. 

If the operating system of the IBM PC 
is altered to permit multitasking, an 
ideal window -oriented interface would 
permit you to carry on simultaneous 
communications tasks (electronic mail 
or database access) while running other 
programs locally. 

PARTITIONS 

The large memory- address space of the 
IBM PC permits several programs to be 
placed in RAM (random- access read/ 
write memory) at the same time. The 
simplest approach to partitioning mem- 
ory is taken by a program called Mem- 
ory Shift from North American Business 
Systems. Memory Shift is not a window 
manager per se, but it allows you to 
divide the RAM of an IBM PC into up 
to nine separate partitions. Each parti- 
tion holds its own application, and you 

Table I: The DesQ agent library. These 
programs can run in resizeable windows 

within the DesQ environment. 

FAST GRAPHS pfs:report 
dBASE II pfs:write 
Lotus 1 -2 -3 SuperCalc 
MultiMate SuperCalc3 
Multiplan WordStar 
pfs:file VisiCalc 

are permitted to switch between dif- 
ferent tasks that are then displayed on 
the screen. Since Memory Shift does 
not offer a multitasking extension, only 
one program is run at a time. Programs 
in other partitions are suspended. 

Of the five window- management pro- 
grams for the IBM PC, DesQ's and Visi- 
On's partitioning schemes are the most 
ambitious. DesQ has added some mem- 
ory- management capabilities to the IBM 
PC to allow you to simultaneously dis- 
play programs whose combined mem- 
ory requirements extend beyond the 
limits of your system RAM. (Of course, 
these programs are not running simul- 
taneously; however, DesQ swaps them 
back and forth from disk.) VisiOn also 
uses virtual -memory management to 
permit you to place more programs on 
its desktop. The exact makeup of the 
Windows memory- management scheme 
isn't available yet, but at a developers' 
seminar held early this year, Microsoft 
indicated that both code swapping and 
compaction would be involved. Concur- 
rent DOS and Window Master partition 
memory in a manner similar to Memory 
Shift. 

MULTITASKING 

Multitasking frequently is held out as 
the next performance plateau for desk- 
top personal computers. Multitasking is 
in principle possible on the 8088 -based 
IBM PC, but the consensus is that run- 
ning several computation- intensive tasks 
will degrade the performance of the PC 
below what is acceptable. There are 
several multitasking operating systems 
available for the PC, most of them 
variants of the UNIX operating system. 
There are also a number of multitask- 
ing extensions of DOS available from 
third parties. 

Several of the five window managers 
also offer multitasking capabilities. Win - 
dowMaster. Windows, and Concurrent 
DOS all offer this feature to varying 
degrees. In each case there are signifi- 
cant limitations. Both WindowMaster 
and Concurrent DOS have difficulty 
handling "misbehaved" applications 
(those that don't use standard DOS calls 
to write to the screen) as background 
tasks. Such programs frequently must 
be put to sleep when they are in the 
background to avoid conflict over video 
memory. Windows steps out of the way 
in the face of programs that do not 
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WINDOW MANAGEMENT 

meet its design specification. This is not 
an inconsequential problem, because 
virtually all of the commercial software 
available for the IBM PC circumvents 
MS -DOS for speed reasons. 

DATA TRANSFER 

Data- transfer capabilities vary in each 
of the five window managers, ranging 
from tightly integrated applications 
( VisiOn and Windows) to a simpler 
strategy involving only copying screen 
memory directly or indirectly from one 
partition to another (Concurrent DOS 
and WindowMaster). Des() offers a 

complex set of transfer options. At one 
end of the spectrum. with applications 
that have agent support. DesQ knows 
enough about how an application for- 
mats, marks, and transfers data that it 
can handle data transfer between dis- 
similar packages. If agent support isn't 
available for the programs you are run- 
ning with DesQ, you can still use a 

"view" mode transfer option that makes 
copies from screen memory. 

HARDWARE 

One obstacle facing the developers of 
window- management user interfaces for 
the IBM PC is the lack of standardiza- 
tion among different hardware com- 
ponents. 

The most significant split is between 
the monochrome and color /graphics 
display. The monochrome display cur- 
rently available from IBM has a higher 
resolution than the color /graphics moni- 
tor (720 by 350 pixels versus 640 by 
200 pixels): however, it supports only a 

character -mapped display. Developing 
a window -based user interface has 
therefore meant choosing to support 
either one or both of the display 
options. 

There are other hardware -based deci- 
sions to make as well. DesQ requires 
2 56K bytes of memory plus enough ad- 
ditional RAM to run the largest applica- 
tion program the user intends to run in 

addition to a fixed disk. DesQ program 
files take up over 1 megabyte of disk 
space. VisiOn requires a minimum of 
256K bytes of RAM (VisiCorp claims its 
applications run faster with more mem- 
ory) and a fixed disk, and asks the user 
to clear 5 megabytes of disk space for 
VisiOn files. Windows, on the other 
hand, claims that it will run with 256K 
RAM on a floppy -disk based system. 

Finally, there is the issue of the mouse. 
Both VisiOn and Windows will require 
mice as pointing and command devices. 
Mice are optional or not used by the 
other window managers. 

MISBEHAVED APPLICATIONS 
The Achilles heel of IBM PC window 
management is screen management. 
Only those programs that display tex- 
tual information on the screen by call- 
ing DOS or the ROM BIOS will run in 
small windows. 

Unfortunately. for reasons of perfor- 
mance, almost every software publisher 
has chosen to write directly to the hard- 
ware. Des° has offered special agents 
or utilities that permit several popular 
programs to be run in windows. Still, this 
probably will remain a major problem 
until an acceptable standard is set for 
bit -mapped display graphics and text on 
the PC's screen. 

Other potential sources of incom- 
patibility exist as well, depending on 

how individual application programs 
read the keyboard or how they locate 
themselves in memory. 

STYLE 
Entering the debate over the best user 
interface is hazardous at best. Should 
your mouse beep, flash, or make no 
noise at all when you click it? Should 
your mouse have one, two, or three but- 
tons? Should your windows overlap or 
be tiled? Should you use icons or have 
a more staid or serious desktop? The 
list is virtually endless. yet the questions 
remain important both from a design 
and a marketing viewpoint. 

DESQ 
Des() was the surprise hit of the 1983 

Spring COMDEX computer show in At- 
lanta. Its strength is that it allows IBM 
PC users to integrate their already exist- 
ing applications, and in some cases to 
display them simultaneously on the 

(continued) 
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All he could do was hit. 

And the Babe's fans loved him for it. 
Doing one thing very well has its 
rewards. Some people make history. 
Some set records. Some win hearts. 

Multimate International. In a brief 
18 months, a growing "fan club" of 
users has made us one of the leading 
software companies in the world. The 
object of their affection: Multimate, 
the program that put the power and 
speed of a Wang dedicated word 
processor into the IBM PC. 

We've carved a niche in office 
automation. By committing ourselves 
to word processing. And to matching 
the IBM PC line, product for product. 
But we're also committed to extending 
the reach of word processing. By 
broadening our Multimate line to 
include data management, and, in the 
near future, a program that will allow 
users to convert Wang files to the 
Multimate format. 

Multimate International. We 've 
come a long way in a short time by 
being very good at what we do. 
We intend to keep it that way. 

To find out more about Multimate, 
the word processor, and Multimate 
International, the company, call 
Jordan Caswell at 1- 800 -243 -3142. 

iffultimate We're putting our reputation into words. 
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THE FILE CONNECTION 
8" DISKETTE SYSTEM FOR THE IBM PC 

Our "FILE CONNECTION" programs provide 8" diskette file exchange between 
the IBM PC and most Micro -Mini -Main Frame computer systems. 

Our "WORD CONNECTION" programs provide 8" diskette text document 
exchange between the IBM PC and many word processing systems. 

Our "DISPLAYWRITER CONNECTION" programs transform documents from 
Textpack, Wordstar, Multimate, etc. to the new DisplayWrite 2 format. 

In addition to our hardware and program products, we also provide a conversion 
service for customer supplied diskettes. Please contact us for information about the 
hundreds of 51/4" and 8" diskette formats and systems which we currently support. 

FLAGSTAFF ENGINEERING / 2820 West Darleen / Flagstaff, AZ 86001 
Telephone 602 -774 -5188 / Telex 705609 FLAG -ENG -UD 

Circle 65 on Inquiry card. 
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WINDOW MANAGEMENT 

screen and pass information between 
them. DesQ also automates frequently 
performed repetitive and complex op- 
erations through Learn or Script utilities. 

Despite its name, DesQ has kept the 
use of a desktop metaphor to a mini- 
mum; it has no electronic- desktop 
screen (installed programs appear on a 

simple menu) and, although the pro- 
gram does support three different mice 
(Mouse Systems, Microsoft, and Logi- 
tech). it is designed to function just as 
well with menu -based keyboard selec- 
tions. DesQ does support background 
color and will run programs that have 
graphics output (not in windows, how- 
ever), but it appears to be optimized for 
use on the IBM monochrome display. 

Quarterdeck Office Systems has man- 
aged to unhook screen -cursor move- 
ment from the individual application 
software in a number of cases. This 
means. for example, that it is possible 
to use a program like WordStar, which 
is noticeably hostile to mice (quick cur- 
sor movement tends to fill a WordStar 
screen with a series of exclamation 
marks). with a mouse. However, don't 
expect the same kind of natural point- 
ing that you experience on a system like 
Apple's Macintosh. When you move the 
mouse pointer in WordStar, the DesQ 
WordStar agent translates your pointer 
movement into commands. It often 

takes several seconds for the WordStar 
cursor to reach the spot you have 
pointed at. 

Another one of DesO's strengths is 
that "shortcuts" have been designed in 
at every point in the system. This means 
that. while DesQ is largely menu driven, 
expert users who have learned com- 
mands can frequently get things done 
using keyboard -control sequences. 
While novices generally will use menus 
to move between different windows, ex- 
perienced users can use a shortcut. To 
enter a new window (or a new partition 
of that window), it is only necessary to 
tap the DesQ key (the Alt key) and then 
type a number corresponding to the 
window you wish to activate. 

If you are using a mouse with DesQ, 
one of the mouse buttons becomes the 
DesQ key. When using a mouse, it is 
only necessary to point and click in the 
window to activate it. It is also possible 
to move or resize the windows with the 
mouse. 

DesQ comes on three floppy disks 
and uses an install program to create its 
own directory on a Winchester disk 
drive. After DesQ is installed, it is nec- 
essary to insert the first Starter disk into 
the floppy -disk drive and then type the 
command "DesQ" from the operating CP /M -86 
system prompt each time you start No 
DesQ. 

(continued) Memory management 

AT A GLANCE 

Name 
DesQ 

Manufacturer 
Quarterdeck Office Systems 
1918 Main St.. Suite 240 
Santa Monica. CA 90405 
(213) 392 -9851 

Application programs 
Existing MS-DOS programs and a simple 
text editor 

Consistent command structure 
No 

Graphics 
Character -based 

Hardware required 
IBM PC or compatible. 256K bytes of 
RAM plus enough memory for largest 
application. 5- megabyte hard disk 

Support color 
Yes 

Multitasking 
No 

ttached is a surnary profit /loss statement for the new pr 
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Photo I: VisiOn from Microsoft. 

Yes 

Data transfer 
Program -level data with agent support 

Mouse support 
Optional 

Price 
$399 
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After the program loads, the first 
screen of information that appears is 

the DesQ main menu from which you 
perform such functions as running pro- 
grams, rearranging directories, and in- 
stalling new programs. 

Tb run any program under DesQ, you 
must first install it as part of the DesQ 
system. This is done by either loading 
one of the DesQ- supplied agents for 
one of the 12 programs that have been 
tailored for the DesQ environment, or 
by having DesQ create a new agent for 
a program that is not in its agent library. 
After this is done and saved to disk, that 
program becomes a permanent part of 
the DesQ menu and can be called di- 
rectly from that menu. 

lb create permanent Scripts in DesQ 
using the Learn facility, select the = key 
from the DesQ main menu, name the 
particular Script, and select the key- 
strokes that will invoke the Script. DesQ 
then creates a record of all subsequent 
keyboard input until you suspend the 
Script by again calling the = key from 
the DesQ main menu. After the Script 
has been saved to disk, it can be in- 
voked at any point from a submenu that 
is specific to a given program. Ad- 
vanced Script functions also include the 
ability to let a Script pause for keyboard 
input or to input data from a pause. 

DesQ comes with a series of pre- 
defined general Scripts that permit a 
series of general operations to be per- 
formed on any currently active applica- 
tion (see table 2). 

The Script command also applies to 
DesQ's Mark and Transfer function. This 
feature allows users to automatically 
generate custom reports that have to be 
generated regularly from diverse 
sources. 

DesQ claims that if your format can 
read and write information in DOS text 
files, DIF format or SYLK (Microsoft's 
own data format), it will be possible to 
transfer information in or out of these 
programs. 

DesQ also has a Mark Transfer Forms 
feature to permit collection of disjointed 
pieces of information and transfer all 
the pieces in a group to another pro- 
gram. One example is transferring an 
entry from an address book in pfs:file 
to a customer database in dBASE II. 

Using the Forms capability, the user 
would show DesQ how to mark each of 
the pieces of an entry in the pfs:file ap- 
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plication and then show DesQ where in 
the dBASE II record to put each piece. 
After DesQ has been shown the opera- 
tion once, it can then automatically 
repeat the process. This is an intriguing 
capability because it can conceivably 
provide a method for transferring other- 
wise incompatible database information 
between programs. 

Creation of Mark Transfer Scripts is 

considered an advanced task in DesQ. 
Simpler functions include the MARK 
TRANSFER command, which will permit 
transfer of data between programs 
whether they have DesQ customized 
agent support or not. At the lowest level 
DesQ uses a View option to copy infor- 
mation from screen memory. The VIEW 
command can also be used to circum- 
vent individual application restrictions 
of cursor movment. In View mode DesQ 
provides a "snapshot" of the informa- 
tion the program has written to the full 
screen. This can be manipulated inde- 
pendently of program- imposed restric- 
tions. 

The View mode also has several other 
interesting uses. For example, View can 
be used to save information from com- 
munications programs or other pro- 
grams that write to the screen as if it 
were a terminal. View will save this in- 
formation for later editing or other pro- 
cessing. View also lets you take an ap- 
plication that will not run in a DesQ win- 
dow and place a snapshot of it in a win- 
dow so that it can be referred to while 
using other programs. The program is 
suspended by DesQ when it is in this 

special View window. 
Although DesQ insulates the user 

from DOS, the program does not entire- 
ly fence the user away from the operat- 
ing system. DOS directories and most 
utility programs can be accessed via a 
special DesQ window called File Print. 
A range of DOS commands including 
BACKUP, COPY, ERASE, RENAME, etc., 
can all be accessed through this menu. 

DesQ also provides a DOS -related 
feature called Logical Drives that per- 
mits programs designed for DOS 1.1 to 
take advantage of DOS 2.0 directories. 
The Logical Drives feature lets you 
associate a drive letter with a DOS 2.0 
directory. DesQ then maps this drive 
assignment to a particular directory 
path. 

USER INTERFACE 

DesQ can perhaps be viewed as an ex- 
tension to the operating system as well 
as a user interface. Thus the real impor- 
tance of DesQ may be in the power it 
gives users to automate repetitive op- 
erations. 

Although DesQ is designed to permit 
mouse operation, using a mouse didn't 
seem to have any particular advantage. 
Virtually all of the DesQ commands can 
be given as quickly, if not more quickly, 
from the keyboard. 

Used with the IBM monochrome dis- 
play, DesQ suffers from the same prob- 
lem that all character -oriented window 
managers do: when the display is 

broken into separate windows, the 
space available for each window is sig- 

Table 2: Predefined DesQ scripts. 

Switch to Window (I -91- switches to windows I through 9. 

Input from Pause -plays back the last variable information entered when a script performed a 

Pause for Input command. 

Repeat Last Script -displays a menu which allows you to repeat the last script played back. 

Mark Begin -marks the beginning of information. 

Mark End -marks the end of Information. 

Put Aside -puts a window aside. 

Transfer- transfers marked information. 

View -switches the current window In or out of View Mode. 

Zoom /Unzoom -zooms the window you are working on to a full screen window. or unzooms it 
from full screen back to its original window size and position. 
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WindowMaster 
February 29, 1984 
Version 1.98 

1 Help 
2 Program management 

Window management 
4 Script management 

Interwindow transfer 

Graphics 

Keyboard management 
Terminate Windowilaste 

3 

4 
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9 
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11 

Jmith 

williams 
.n Jammu 
:os Garcia 

Total 
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47 
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Nin 162- 

WindowMaster offers you several options for 

performing interwindow (between applications) 

data transfer. In all cases, no knowledge of 

computerese terms like `file structure' is 

required. You may transfer infornation un- 

filtered, using a filter which you create or 

manually filtered inserting keystrokes as you 

choose. You only need to know how your programs 

work - which of course you do! 

Watch this... 

PRESS RETURN IO CONTIIt11E 

Use t or 1 arrow, N or Function key to select, Esc to cancel 

Photo 2: WindowMaster from Structured Systems Group. 

nificantly limited. Users might find that 
the ability to shift between different pro- 
grams or contexts quickly is ultimately 
of more value than the ability to display 
several documents or programs at once. 

As long as DesQ is able to hold dif- 
ferent programs in RAM, context switch- 
ing between them is virtually instan- 
taneous. However, when Des() is forced 
to swap programs between RAM and 
disk, it doesn't seem to be quicker than 
the time it would take to perform the 
same operation from DOS. 

Finally, software compatibility seemed 
higher on Des() than on any of the 
other programs I experimented with. 
DesQ was able to run everything I tried: 
however, several arcade -style games 
caused the program to hang when I 

called the DesQ menu. 

WINDOWMASTER 
WindowMaster is a recently introduced 
multitasking window -based user inter- 
face. It is optimized for Structured Sys- 
tems Group's own applications that nor- 
mally run under CP /M -86: Word Right. 
NAD (a mailing -list database- manage- 
ment program), and Magic Spread- 
sheet; however, it will run other applica- 
tions programs as well. In terms of 
documentation, WindowMaster is one 
of the simplest of the five window man- 

agers, yet it also has the capability to 
create script macros similar to DesQ. It 
will allow several MS-DOS and CP /M -86 
programs to run concurrently. and it of- 
fers simple interwindow data transfer. 
Multitasking in WindowMaster is done 
by time slicing, that is, it allocates each No 
task a small amount of processor time. 
However, there is no way to control task 
priorities. 

In a sense. WindowMaster has ex- 
tended MS-DOS to support CP /M -86. 
(Concurrent DOS is a version of CP /M- 
86 that has been extended to support 
MS-DOS calls.) The program includes a 

copy utility that permits the import of 
CP /M -86 programs and documents. 

Like DesQ. WindowMaster doesn't 
pretend to give the user a desktop 
metaphor. The program has no built -in 
provision for mouse support. and all 
user interaction with WindowMaster is 
carried out through pop -up menus con- 
taining commands that you can execute 
with the IBM PC's function keys. 

WindowMaster will run on a system 
with as little as 2 56K bytes of RAM and 
two floppy disks; however, it can make 
use of additional RAM and can be run 
from a hard disk (see table 3). (The Win - 
dowMaster disk must be in the A: drive 
when the system is loaded.) Window - 

(continued) 

AT A GLANCE 

Name 
WindowMaster 

Manufacturer 
Structured Systems Group 
5204 Claremont Ave. 

Oakland, CA 94618 
(415) 547 -1567 

Application programs 
Existing MS-DOS or CP /M -86 programs 

Consistent command structure 
No 

Graphics 
No 

Hardware required 
IBM PC or compatible, 256K bytes of 
RAM. two floppy -disk drives 

Support color 
No 

Multitasking 
Yes 

CPIM -86 
Yes 

Memory management 

Data transfer 
Screen memory only 

Mouse support 
No 

Price 
$295 
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Master does not recognize DOS 2.0 
hierarchical directories: therefore, in a 

system using DOS 2.0, all programs 
must reside in the same directory as 

WindowMaster in order to run. 
WindowMaster functions break down 

into six categories: program manage- 
ment, window management, script man- 
agement, interwindow transfer of data, 

graphics, and keyboard management. 
Program management is a menu item 

that allows the user to run a program. 
get information on the current status of 
different tasks, display a series of "ad- 
vanced" function options, and copy 
CP /M -86 program and data files. 

When a program is loaded and run, 
WindowMaster gives it a full screen and 

THE REMARKABLE NEW VISION BOARD INTERFACE 
T 'S.D. 

Both our Oculus -100 and Oculus -200 boards give vision to your IBM PC or 
compatible computer. And, both convert your PC into an image processor. 

For high performance, choose the Oculus -200 board. Priced at $1995, it incor- 
porates features you'd expect from vision systems costing twice as much. In fact, the 
Oculus -200 is a real -time, 30 frames /second video digitizer with 256K bytes of 
memory. Thanks to its on -board video output, the processed image can be displayed 
on an auxiliary monitor, with graphic overlay and vectoring capabilities. The 
Oculus -200 transforms, in real -time, the image received from a standard video 
camera into an array of 512 x 512 pixels with 128 shades of gray. Which means that 
the digitized image will be as sharp as your original subject. 

For those special applications where a real -time binary system is just right: take 
a close look at our other board ... the Oculus -100. It digitizes a TV image, in real - 
time, into an array of 512 x 512 black and white pixels that can be processed by your 
personal computer. And the image can be displayed, at a lower resolution, on your 
PC monitor. With its 32K bytes of memory and $695 price tag, the Oculus -100 is ideal 
for the rapid processing of contrasting images. 

Applications for the Oculus boards can include: page reading - facsimile - 
teleconferencing - surveillance /security - microscopy - graphic arts - factory ins- 
pection - and much, much more. Dedicated software for these applications is availa- 
ble from our company. Each board is delivered with menu driven imaging software, 
cable and manual. Camera and display monitor are not included. 

For more information about our Oculus boards, software or volume discounts, 
call us toll free at (800) 361 -4997, in Canada call (514) 651 -2919. Or write to: 

CORECO INC. The COmputer REsearch COmpany, 547 St. Thomas, 
Longueuil, Quebec, Canada J4H 3A7 

IBM is a Registered Trademark of International Business Machines Corporation. 
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allows the user to decide if he or she 
wants to place it in a smaller window. 

The WindowMaster documentation 
warns that a multitasking extension to 
MS -DOS can be dangerous because 
many programs have bypassed the 
operating system for speed and other 
reasons. In practice, I found that most, 
but not all. MS -DOS programs I tested 
would run in at least some form under 
WindowMaster. 

In grappling with misbehaved applica- 
tions that write directly to the display 
screen hardware, WindowMaster has 
added a special command RUN CON- 
CURRENT DMA VIDEO PROGRAM. 
When an application is invoked with this 
command and is not in the active win- 
dow. WindowMaster suspends the pro- 
gram so that it will not write all over the 
display screen. WindowMaster addi- 
tionally gives these programs a full 
display when they are active. 

It is also possible to map a misbe- 
haved application that is only writing to 
part of the screen into a window so that 
the portion of the program where out- 
put appears will be visible and the rest 
of the program will be hidden. For ex- 

ample, WindowMaster could place 
WordStar in a window at the top of a 

screen while a long document file is be- 
ing printed. During this time Wordstar 
only updates the top portion of the 
screen. 

From the program- management menu 
WindowMaster permits the user to dis- 
play an information screen that shows 
a listing of currently running tasks, their 
status, and available memory. Window- 
Master uses the cursor keys on the 
numeric keypad to size windows on the 
display screen. It also offers a mode 
that permits a user to switch quickly be- 
tween different tasks or windows by 
pressing the Space Bar. lb set a new ac- 
tive task, the user presses the Return 
key. 

A Script in WindowMaster is a group 
of saved keystrokes. The program dif- 
ferentiates between interwindow and 
intrawindow Scripts and allows each to 
be defined by invoking the Script mode. 
performing the desired task. and saving 
the Script to disk when finished. 

WindowMaster permits the transfer of 
data from one window to another and 
will permit manual or automatic filter- 
ing of characters that are sent between 
different tasks. If you choose automatic 

www.americanradiohistory.com

DK Crown Holdings Inc.
Ex. 1022, Page 82

www.americanradiohistory.com


WINDOW MANAGEMENT 

filtering, a filter program creates a file 
that governs certain aspects of the in- 
formation transfer. such as the charac- 
ters to send after each line. the charac- 
ters that indicate the end of a line, the 
characters to send before a string field. 
etc. 

A graphics program that permits crea- 
tion of pie, bar, and line charts on a 

color display. dot -matrix printer. or the 
HP 7470A color plotter is also included. 
However, the program is not integrated 
with other WindowMaster functions. 

Finally. it is possible to define pro- 
grammable function keys under Win - 
dowMaster. This option lets the user 
define and save single keys for either 
specific applications or Scripts. 

USER INTERFACE 

The WindowMaster user interface con- 
sists of a Spartan set of menus and 
makes no provision for either mouse 
support or an expert mode to permit 
experienced users to circumvent the 
menus. However, the multitasking fea- 
ture of WindowMaster is interesting. I 

set the program up running WordStar. 
Crosstalk (a communications program), 
and a simple BASIC program that dis- 
played elapsed time. When the BASIC 
program was moved to the background. 
it was suspended by WindowMaster. yet 
while Crosstalk was receiving a file 
through the IBM PC communications 
port it was possible to run the BASIC 
program in the foreground while Cross- 
talk continued to receive the file in the 
background. When Crosstalk was again 
made the active task, its screen was up- 
dated from the point where it had been 
frozen as a background task with no 
loss of information. 

Of course. the drawback to a multi- 
tasking operating system on the IBM PC 

is that there is frequently a noticeable 
effect on individual program per- 
formance. 

Table 3: Special WindowMaster install 

files for misbehaved programs. 

Crosstalk Lotus 1 -2 -3 

pfs:file dBASE II 

Multiplan SuperCalc II 

WordStar TK Solver 
BASIC Word Perfect 
BASICA 

WINDOWS 

Late last year Microsoft announced that 
it would be offering a window manager 
as an extension to the MS -DOS operat- 
ing system. As the operating- system 
developer. Microsoft enjoys special ad- 
vantages because most independent 
software developers will view the Micro- 

soft visual shell as a standard. and 
because Microsoft has a more intimate 
working knowledge of the MS -DOS 
operating system. 

To date Microsoft has been able to at- 
tract commitments to support Windows 
from both hardware and software com- 
panies. More than 20 IBM PC compati- 

(continued) 

I 

! "1/olkswriter°Deluxe... 

^ 
i \ 

r, 

// 

the critics' choice! 

volktivriter 

./1 

J - 

Thirty word processing 
programs were re- 
viewed ... no other 

program received a higher overall 

c 1 evaluation than Volkswriter 
.,.4,-) Deluxe." 

SoitWare Digest Ratings Newsletter, 
January 1984 

"If WordStar'" set a standard ... 
Volkswriter Deluxe sets a new standard 

for transparency, situp icily, and speed. You can learn Volkswriter 
in under an hour ... because it does so many things exactly the 
way you think they should be done." 

"VOLKSWRITER DELUXE is the best buy in the IBM -PC'" 
writing tool arena." 
Charles Spe'zzano, Whole Earth Sohware Review, January 15, 1984 

"Volkswriter Deluxe ... a simple way to word processing 
power ... for writers who like to think." 
Washington D(- Capital PC User's Group Vol. 3, #4 

"Lifetree ... provides exceptionally helpful and competent 
assistance to registered owners, and the company's update 
policies are excellent." 

"In sum, this is a unique word- 
processing 

Lombardi, Reviewer, John Lombardi, Reviewer, 
Into World, April 16, 1984 
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113M PC is a trademark of International Business 
Machines. TI Professional Computer is a trademark 
of Texas Instruments. TRS -80 Model 2000 is a 

trademark of Tandy Corp. WordStar is a trademark 
of MicroPro. Volkswriter Deluxe and the Lifetree 
logo are trademarks of Lifetree Software Inc. 

ci I984 Lifetree Software, Inc. 

LIFETREE 
SOFTWARE INC 

411 Pacific Street Monterey, California'lt'i -lu 
14081 .371-4718 / TWX 1 76783, 
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AT A GLANCE 

Name 
Windows 

Manufacturer 
Microsoft 
10700 Northup Way 
Bellevue, WA 98004 
(206) 828 -8080 

Application programs 
Existing MS-DOS and specially designed 
programs 

Consistent command structure 
Yes 

Graphics 
Bit -mapped 

Hardware required 
IBM PC or PC compatible. I92K bytes. 
two floppy -disk drives 

Support color 
No 

Multitasking 
Yes 

CP/M-86 
No 

Memory management 
Yes 

Data transfer 
High level with specially adapted 
programs 

Mouse support 
Yes 

Price 
To be announced 
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ble manufacturers were on hand at the 
initial product announcement to say 
they would offer Windows with their 
computers. IBM was noticeably absent 
from the group, however. It is still not 
clear whether IBM PC owners will be 
able to buy Windows as a retail product. 

Only demonstration versions of 
Microsoft Windows are available cur- 
rently, and at the time of this writing 
(late April) Microsoft is stating that it will 
not ship the Windows development 
toolkit to OEM (original equipment 
manufacturer) customers until some- 
time during May. However, in February, 
Microsoft held a technical seminar on 
Windows, and a good deal of informa- 
tion about the product can be gleaned 
from the proceedings. 

As was stated previously, Windows 
falls somewhere between VisiOn and 
Des() in its integration strategy. Win- 
dows will allow virtually any existing ap- 
plication to run: however. to take advan- 
tage of its user interface, programs must 
be rewritten specially for the system. 

Like VisiOn. Windows will work only 
with a mouse: however. unlike most 
other window managers, it doesn't of- 
fer overlapping windows. Microsoft 
takes the view that all current windows 
should be visible on the screen. The 
company calls this the tiled approach. 
As you expand one window. other win- 
dows automatically adjust to accom- 
modate the growth. The screen is di- 
vided into variable -sized columns and 
rows. A window can be no smaller than 
its command line. All the windows are 
simultaneously active and are not 
suspended until they are clicked closed 
with the mouse. Windows will have cer- 
tain multitasking capabilities and Micro- 
soft is billing the Windows environment 
as a "sneak preview" of things that will 
be done with MS -DOS in the future. 

The anticipated release size of Win- 
dows is between 50K and 60K bytes 
(the current demonstration version 
takes about 70K bytes). Microsoft is 
recommending a minimum of 192K 
bytes of RAM with Windows. This will 
leave between 120K and 128K bytes of 
program space in a minimal system. 

Each windowpane has several signifi- 
cant sections. The command line across 
the top of the window contains the win- 
dow's name. System prompts, command 
options, and messages can also appear 
in this area. Additional application corn- 

mands can reside in a drop -down menu 
within the window. Each window also 
can have horizontal and vertical scroll - 
bars for altering the view of the program 
or document. 

Windows will run only on a bit -mapped 
display (on most systems it will run in 
the IBM PC high- resolution mode, but 
it will not offer color windows) and it is 
the only one of the five window mana- 
gers to make extensive use of icons to 
represent programs, documents. and 
system peripherals. Microsoft claims 
that icons are the best way to represent 
applications when screen -display space 
is scarce. 

The question of tiling versus overlap- 
ping windows has become something 
of a theological dispute among user - 
interface designers. The Microsoft case 
is that tiling is the metaphor of the 
"neat" desktop. They claim that a tiled - 
window manager builds a certain 
amount of intelligence into the window - 
display equation. Windows guesses 
about where to put and how to size a 

window when it is selected. and it also 
allows the user to override in case he 
or she favors another layout. Microsoft 
hasn't been entirely orthodox on this 
issue. It will be possible for individual 
applications to display their own over- 
lapping or "nested" windows for menus. 
property sheets, or other tasks. 

There will be several data -interchange 
options in Windows. It will be able to 
pass information in an internal binary 
format, as ASCII (American National 
Standard Code for Information Inter- 
change) text, or in SYLK, and possibly 
in DIF as well. 

One of Microsoft's greatest strengths 
is its contention that by using Windows, 
application developers will bring por- 
tability to new hardware environments. 
Inasmuch as Windows is designed to 
function like a "virtual machine" be- 
tween the application and the hardware, 
this will be true. For example, Windows 
is designed so that it can easily be 
moved to displays with resolution 
higher than that of the IBM PC. 

USER INTERFACE 

Of the five window- manager programs 
discussed here. Windows most closely 
approximates the group of concepts 
that comprise the user -interface design 
first advanced at Xerox PARC and com- 
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All data base managers can do filing, searching, sorting and reporting, but... 

FormManager does it faster, easier 
AND lets you set up spreadsheet -type formulas. 

No new systems to learn ... 

you can use the format 
you're used to. 
With FormManager, you can lay out 
forms on a display any way you 
want; without programming, 
without any restriction. You can 
draw lines and boxes with only 
three keystrokes. Its data validation 
features catch errors when data is 
filled in. You can even specify 
default values (such as "San Jose" 
for city) to save typing. 

Larger capacity than other 
programs. You won't 
outgrow it! 
FormManager can handle up to 
32,767 records, 500 fields per 
record, and 80 characters per field. 
Its state -of- the -art B -tree technique 
assures you of fast sorting and 
searching even when your database 
grows. There are several ways to 
search for a record randomly or 
sequentially. 

The only program that lets 
you set up complex formulas 
... saves hours of manual 
math! 
FormManager's built -in math 
capability provides 26 general math 
functions beyond the usual four 
arithmetic functions. You can define 
multiple formulas for interactive 
calculation (as in your spreadsheet 
programs). Its macro facility 
includes repetitive and conditional 
statements. You can easily set up a 

task such as: 

IF state = "CA" then TAX = subtotal 
*0.065. 

Fully flexible report writing. 
Prints data the way you 
want it. 
Report Writer lets you produce 
professional reports sorted by any 
three fields. Other features such as 
page break control, calculations and 
formatting let you create a wide 
variety of reports. 

If you use pre -printed paper forms, 
you'll love FormManager's 
advanced printing features. You 
can set up your own format to 
print on almost any form, from 
invoices to insurance forms to loan 
application forms. 

J 
FormManger o the only program that 
ms you set up forms the way you want. 

The best feature of all is the cost 
... only $195. A demo disk is avail- 
able for only $5. Send for your copy 
today. 

6 
BIT Software Inc., 
Box 619, Milpitas, 
CA 95035 

(408)262 -1054 

New dimensions in Bible study. 

THE WORD processor 
$199.95 
The KJV Bible on disks. 
Search for any word or phrase, 
create personal indexes, print 
any verse. Build your own 
library of Scripture references. 

THE GREEK transliterator 
$199.95 
Start with any English word and find the 
original Greek, with definition and word roots. 
For any Greek word find every translation. Includes 
STRONG'S CONCORDANCE and the KJV 
New Testament. (Apple an 

TOPICS $49.95 
An index to over 200 Scripture 
subjects. 

PEOPLE $49.95 
An index to over 140 Biblical 
people. 

For Apple, IBM PC, Commodore 64, 
TRS80, Kaypro, CPM 2.2, MS -DOS. 

Bible Research Systems 
9415 Burnet Road #208 Austin, TX 78758 (512) 835 -7981 

Include $3 postage /handling "Software for personal Bible study" 
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Circle 62 on inquiry card. 

1- 800 -528 -8960 
24 HOUR ORDER LINE 

Quality Products 
Guaranteed Low Prices 

PRINTERS 
C. Itoh Okitata 

1550 AP 499 All Models Call 
1550 BCD 549 Panasonic 8510 AP 319 

All Models Call 8510 BC2 419 
8510 BPI 389 Oume 
A10.20 449 Letter Pro 629 
F10 -40 899 11 40 WIBM IF..1369 
F10 -55 1179 11'55 WIBM IF..1569 

Comrex 
CRII 439 Silver Reed 

Daisywriter EXP 400 Call 
2000 985 EXP 500 385 

Diablo EXP 550 479 
620 API 739 EXP 770 Call 
630 API 1699 Star Microtronics 
630 ECS 1998 

All Models Call Epson 
All Models Call Tally 

Juki Spirt 80 289 
6100 439 160L wqractor...559 

NEC 180L w Tractor ..779 
2050 779 
3510 1219 Toshiba 
3550 1499 1340 749 

7710 1649 1351 1359 

DISK DRIVES 
ACI 5.10.20 MB Hard Disk System 

w,6 MB Cartridge Back -up Call 
TEAC 55B slimline DSDD 179 
TEAC 55F slimline DSOD 249 
Control Data full height 219 
Tandon 100 -2 209 
Maynard 10MB -WS -1 with EPROM 999 
Maynard 10MB -WS -2 with EPROM 1149 
Tallgrass Tech Hard Disk System Call 

MONITORS 
Taxan 105 Amber '100 Green 109/104 

420 IBM RGB Look alike Call 
RGB -III Super Hi Res Call 

Amdek 310 Direct IBM Plug In - A or G Call 
300 Amber Green 154/144 

PGS -HX -12 466 
PGS MAX -12 Amber 179 
Leading Edge Amber, Green. Color Call 

BOARDS 
Ouadram all products Call 
AST latest boards Call 
Hercules Graphics Card 369 
Paradise Multidisplay Card 379 

MODEMS 
Novation- Access 1 -2 -3 w Crosstalk XVI Call 

Smart Cat 300.1200 Call 
Hayes Smart Modem 300 1200 212/499 

1200B Call 
Anchor Volksmodern Call 

Signalman Mark VII XII Call 
Microcom Era 2 Internal Model w Software 349 

ACCESSORIES 
Standby Power Systems Best Price 
Switch Boxes Parallel & Serial Save 
Chips 64K 55 
Koala Pad w'Graphics Illustrator Call 

DISKETTES 
3M Call Memorex Call 

2017 E. CACTUS STE. B 
PHOENIX, AZ 85022 

(602) 482 -0400 
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WINDOW MANAGEMENT 

AT A GLANCE 

Name 
VisiOn 

Manufacturer 
VisiCorp 
2895 Zanker Rd. 

San lose. CA 95134 
(408) 946 -9000 

Application programs 
Calc, Graph, Word. Query 

Consistent command structure 
Yes 

Graphics 
Bit -mapped 

Hardware required 
IBM PC XT, Eagle and Compaq. TI 

Professional. Wang PC. Honeywell 7900. 
color /graphics adapter. 512 K bytes of 
RAM. optical mouse 

Support color 
No 

Multitasking 
No 

CPIM -86 support 
No 

Memory management 
Yes 

Data transfer 
High level 

Mouse 
Yes 

Price 
S9 5 

mercialized by Apple Computer Inc. 

Both DesQ and WindowMaster are im- 
plemented on character -oriented dis- 
plays and are therefore better suited for 
keyboard input. VisiOn has chosen to 
eschew icons and has built -in interaction 
concepts that substantially differ from 
the Star. Lisa. and Macintosh. The final 
user interface for Concurrent DOS has 
still not emerged and as such the one 
currently available should be thought of 
as an interim design. 

Microsoft has stated its commitment 
to adhere to the Apple Macintosh user 
interface to ease the design burden on 
third -party software developers. And al- 

though there are substantial differences 
between the interfaces (such as tiled 
windows and two mouse buttons in- 
stead of one), there are also significant 
points of compatibility. For example. 
there will be strong similarities between 
Microsoft application programs running 
on Macintosh and the same application 
running on the IBM PC in the Windows 
environment. 

In the Windows operating environ- 
ment. both mouse buttons of a two - 
button mouse function alike. However. 
in a Windows application program, 
mouse functions are defined by the ap- 
plication and each button can have a 

separate purpose. 
Another important characteristic of 

Windows is the degree to which it in- 

sulates the user from the operating sys- 
tem. Windows greatly reduces the num- 
ber of verbs (copy, delete. name. print) 
the user is faced with to interact direct- 
ly with the operating system. 

VISION 
VisiCorp first announced VisiOn at the 
November 1982 COMDEX computer 
show in Las Vegas. At the time. VisiOn 
was the first integrated- desktop soft- 
ware environment for personal com- 
puters. When VisiOn finally was shipped 
in early 1984. the market had grown 
dramatically more competitive. Not only 
had Apple introduced both Lisa and 
Macintosh, each with its own integrated - 
desktop software, but other window 
managers and a growing variety of in- 
tegrated programs had also reached the 
IBM PC marketplace. 

Application software must be special- 
ly developed to run as part of the Visi- 
On desktop system. VisiCorp offers 
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Thinking of 
buying a modem? 
You owe it nside Outside 
to yourself to check out the Qubie' 212A modems. 

Just a few years ago, computers 
needed big air -conditioned rooms to 
operate in, balefuls of money to buy, 
and a team of wizards to keep them 
running. The constant march of 
technological progress has given 
more and more powerful machines 
which cost less and less. Desktop 
computers more powerful than the 
early mainframe computers are the 
result of the evolution. The Qubie' 
modems represent the latest exten- 
sion of this progress. Because up 
until now, a 212A compatible modem 
cost at least $500. Through the use 
of four low -cost, state of the art 
microprocessors, we can now offer 
two versions of our full featured 
212A modem at prices the compe- 
tition sells 300 baud modems for. 

In The Beginning 
In September of 1983 we introduced 
the first 212A modem card for the IBM 
PC available for under $300. The 
PC212A /1200 is a complete communi- 
cations package including PC -TALK 
III software, modular phone cable, 
card edge guide, and instruction 
manual. The modem is an auto -dial, 
auto - answer type, which uses all the 
Hayes software commands so it can 
be used with any of the popular soft- 
ware packages including Crosstalk;" 
and Smartcom ?" We picked the best 
software package we could find based 
on it's ease of use and features, PC- 
TALK III. Our modem includes 
features the old industry standard 
missed out on. Like being able to fit 
in one slot in a Portable PC or PC /XT. 

1 

101 Li Kip 

Or an optional connector to use the 
modem's serial port when not using 
the modem. Of course the topper is 
the $299 price, hundreds less than 
the competition. 

Now Available Outside 
Our standalone modem, the 212E/1200 
can be used with any computer or 
terminal with a RS -232C serial port. 
You can use any Hayes compatible 
communications software on any- 
thing from an Apple to a Zenith. 
Many owners of IBM PC's are using 
it because they lack available expan- 
sion slots, or have more than one 
computer they want to use their 
modem with. 
It's attractive gold anodized case 
houses seven status lights (who says 
low prices means a shortage of 
features). It fits comfortably under 
a standard telephone. It is also a 
212A compatible auto -dial, auto - 
answer modem which supports all 
Hayes software commands. Even the 
switch settings are the same, so any 
software giving recommended switch 
settings for a Hayes modem can be 
used, without knowing what the 
switches do. There is a volume con- 
trol knob for easy adjustment of the 
speaker's output. Included in the 
package is modular phone cable, a 
cable to hook it to your computer or 
terminal, and instruction manual. 
Choose the communications package 
right for your needs, and you're 
ready to go! 

Four Hearts 
The heart of the Qubie' modems are 

four digital signal 
microprocessors. 
Two handle sending, 
and two do the 
receiving. Rather 
than attempt to 
filter all but the 

relevant tones used 
for modem 

communications, the 

I PC2121/1200 Includes: Modem 
Card, PC-TALK III software, card 
edge guide, modular phone cable, 
quick reference card, and instruc 

I bon manual. 1299 
Optional external serial port con. 
sector 220. 

! 21261200 Includes: Standalone ! 
!modem with cable (specify male or 

female), modular phone cable, and! 
I instruction manual. 8221. 

Circle 150 on inquiry card. 

microprocessors measure the tones 
digitally. This allows them to over- 
come line noise and static better 
than analog filter based modems 

Why Buy From Qubie' 
Because you will get a product as good 
or better than any available, pay less 
for it, and get factory direct help if 
you need it. If at any time during 
the one year warranty period your 
modem should require service, we will 
fix it or replace it within 48 hours. 
Notice also there are no hidden 
charges in our prices. No extra for 
freight, insurance, credit cards, or 
COD fees. In a hurry? UPS 2nd day 
air service is just $5 extra. If you 
are like many who say, "Nah, it's too 
good to be true' just apply the acid 
test and find out. Then you will be 
asking yourself, "Why should I pay 
what these modems used to cost ?" 

The Acid Test 
Qubie' gives you a 30 day satisfac- 
tion guarantee on your modem. If you 
are not completely satisfied we will 
refund the entire amount of your 
purchase including the postage to 
return it. If you can, get anyone 
selling another modem to give you 
the same guarantee. Buy both, and 
return the one you don't like. We 
know which one you will keep. 

IBM is a trademark of International Business Machines Corporat,on. 
Crosstalk is a regulated trademark of Mtcrostuf Inc. 
PC.Talk 111 is a registered trademark of The Headland, Press Inc. 

Order Today, Shipped Tomorrow! 
All prices include UPS surface freight 
and insurance. Add $5 for two day air 
service. For fastest delivery send certi- 
fied check or credit card. Personal 
checks take 18 days to clear. Calif. 
residents add 6% sales tax. Corpora- 
tions and Institutions call for purchase 
order details. 

(800) 821 -4479 
Toll Free Outside California 

(805) 987 -9741 
Inside California 

QUBIE 
4809 Calle Alto 
Camarillo, Ca. 93010 

v 

Tempo House, 15 Falcon Road, 
London SW11 2PH, United Kingdom 

Copyright Ouble' 1984 
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Standard. 

,M..,....,.,4,,.....!...e....i...... 

400000~..0 .r,»... 

AIT SizPkPIus has 
set the standard 
100,000 times. 

We have manufactured and shipped 
more than 100,000 SixPakPlus 
multifunction boards -an event 

that proves quality and 
quantity are compatible. AST 

has maintained the same 
high set of quality standards 
from our first SixPakPlus 
board, to our 100,000th 
in less than a year. No one 
in the industry has set that 
kind of standard! 
Important as it is, quality 

s just one of the factors 
tha as made SixPakPlus the 
mos opular, most respected 

multifuncti board available today. 
Broad performance ca abilities is yet another. 

SixPakPlus provides users of thòBM PC and XT and 
their compatibles with an ideal combihgtion of enhance- 
ments to give you all these benefits on asingle board: 

When you need more memory to run 
sophisticated software programs 
and process more data, the 
SixPakPlus gives you an addi- 
tional 64K to 384K RAM. 

If you want to add peripherals 
such as printers, modems, mice, 
plotters or joysticks, we give you 
more Input /Output ports - serial, 
parallel and optional game adapter. 

More convenience, thanks to a 

built -in clock -calendar that 

provides automatic time and date stamping. 
More productivity with SuperPak" utility diskette 
including SuperDrive,"PC World's User Survey award - 
winner, that works like a drive but fifty times faster - 
and SuperSpool" so you can print and input at the 
same time. 

Quality even extends to the documentation, making 
SixPakPlus one of the easiest hardware /software 
packages to install and operate. 

We continue to set the standards by providing the 
best possible user information. In fact, with our new 
audio cassette you don't even have to crack our manual 
to learn how to take full advantage of all SixPakPlus 
features and functions. 

Now meet the standard for multifunction enhance- 
ment boards in person. Get a SixPakPlus from a dealer 
near you -the proven winner for your PC expansion 
needs. SixPakPlus is a member of the complete AST 
family of multifunction boards; Micro -to- Mainframe com- 
munications, LAN and graphics products. 

Contact: AST Research Inc., 
2121 Alton, Irvine, CA 92714 

Telephone: (714) 863 -1333 
TWX: 753699ASTR UR 

'IBM PC and XT are registered trademarks 
of International Business Machines 

RESEARCH INC. 
Circle 1 on inquiry card. 
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WINDOW MANAGEMENT 

Both VisiOn and 
Windows will require 
mice as pointing and 
command devices. 

third -party software developers a toolkit 
for developing applications for $5500. 
To date, however, the only applications 
available for VisiOn are ones VisiCorp 
itself has developed: VisiOn Word 
($375), VisiOn Graph ($250), and VisiOn 
Calc ($395). A fourth VisiCorp product. 
VisiOn Query ($375) will be added 
shortly. The VisiOn mouse is priced at 
$2 50 and the price of the VisiOn host - 
applications manager was recently re- 

duced to $95. 
In exchange for tightly specifying the 

applications that would run in the Visi- 
On environment, the program achieves 
both a consistent command structure 
across all programs running on the 
desktop and a higher level of program 
integration (meaning that data can be 
transferred between programs in con- 
text). For example, it is possible to con- 
tinuously and automatically update a 

graph of spreadsheet data each time 
the spreadsheet is altered. 

Because the command structure of 
VisiOn is consistent and because learn- 
ing how to do something in one applica- 
tion will usually transfer to other ap- 
plications, the program is relatively easy 

to learn. 
Although VisiOn requires a bit - 

mapped display, it does not make use 
of icons. Programs first appear in win- 
dows on a gray background (although 
VisiOn uses the IBM color /graphics 
adapter card, it currently doesn't have 
color capabilities) and can be resized 
and overlapped according to the user's 
needs. Only one window at a time is ac- 

tive. and this is indicated on the VisiOn 
desktop by special framing of the active 
window. The limitation to the number 
of windows that can be open on the 
desktop at any one time is available 
system memory. VisiOn also requires a 

mouse pointing device that is used to 
execute system and program commands. 

Each VisiOn window consists of three 
sections, or panes. A large contents 
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pane is continuously displayed: it con- 
tains the program or document itself. 
Along the bottom of the window is a 

dialogue pane that supplies prompts 
and the specific program commands. 
The third pane is the options pane, 
which is usually not visible. It gives you 
control over the default settings for the 
window or program. 

At the bottom of the VisiOn display 
there is a separate menu consisting of 
eight commands that are generalized to 
all VisiOn programs -HELP. CLOSE, 
OPEN, FULL, FRAME, OPTIONS, 
TRANSFER, and STOP are available to 
the user at any point. The HELP com- 
mand is designed to allow context - 
sensitive help. The user first points and 
clicks on the help menu item and then 
points to whatever it is in the system 
that he or she needs help with. The 
CLOSE and OPEN commands function 
the same way. First you select the com- 
mand and then you point and click the 
window you want open or closed. FULL 
is a zoom command that will cause a 

selected window to fill the entire screen 
while FRAME allows you to locate and 
size the active window. The OPTIONS 
command will invoke the special hidden 
pane in each window that permits the 
user to specially define the default set- 
tings of each application. When the 
TRANSFER command is selected, the 
VisiOn system will lead you through a 

series of prompts to outline the source 
and destination point of data to be 
transferred between applications. Final- 
ly, STOP will permit you to interrupt any 
operation. 

VisiOn filters the user's access to DOS 
through a special window called Ar- 
chives. Archives is essentially VisiOn's 
organizing model, which is placed on 
top of the DOS 2.0 directory structure. 
Archives is modeled after the way infor- 
mation is typically stored in an office 
filing cabinet. In the VisiOn environ- 
ment, a file is the data that is created 
with the VisiOn program. A folder is a 

collection of related files. 
The VisiOn Archives has one special 

folder called the wastebasket folder. 
This is where files are placed to be 
disposed of. A file remains in the waste- 
basket until a second file is added. At 
that point the first file is permanently 
deleted. Archives frees the user from 
some of the file- naming restrictions of 
DOS and also will provide information 

on each folder and file, including its 
type, and time and date that it was 
created or modified. It is possible to 
divide the Archives window into two 
panes so that the contents of several 
folders can be examined simulta- 
neously. 

Archives does not permit you to ex- 
amine files that are not in VisiOn, but 
which may be in your DOS directories. 
In the future it will be possible, however, 
to transfer information into and out of 
the VisiOn system. VisiCorp has stated 
that independent software developers 
will be providing programs that modify 
MS -DOS files into a format that can be 
transferred into the VisiOn system. 

The import and export of files from 
VisiOn will be done from the TRANS- 
FER command. 

VisiCorp claims that VisiOn now runs 
on the IBM PC XT, Eagle, and Compaq 
IBM compatibles: the Honeywell 7900, 
Texas Instruments Professional, and the 
Wang PC. Each of these systems must 
have 512K bytes of RAM, a bit -mapped 
screen, and a 5- megabyte hard -disk 
drive. 

These specifications should be taken 
literally. I tried installing VisiOn on three 
separate IBM PCs with half a megabyte 
of RAM and hard disks that ranged from 
5 megabytes to 33 megabytes, and I 

found that it was possible to install Visi- 
On on only one of these. A call to Visi- 
Corp revealed that in order to run Visi- 
On an IBM PC must be "100 percent XT 
compatible" and that the brand of your 
memory- expansion card may also affect 
VisiOn's ability to run your system. 

The VisiOn user interface differs 
significantly from the Star /Lisa and Win- 
dows user -interface style. A good exam- 
ple of this difference is the process of 
closing a window on the screen. On Lisa 
and Macintosh the user clicks a small 
"close" box in the upper left -hand 
corner of the window. An animation ef- 
fect then shows the window collapsing 
back into its icon. Reopening a window 
is done by double -clicking the icon. By 
contrast, in VisiOn closing (and open- 
ing) a window is a two -step process that 
involves selecting the close (or open) 
option from the menu bar at the bot- 
tom of the screen and then moving the 
mouse pointer and clicking it in the ap- 
propriate window. This involves two 
separate clicks and, potentially, moving 
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Our multi -mode HERMES printers shake hands 
with all kinds of computers. 

And for your IBM -PCT"', 
we have created the fully 

compatible multi -mode 
HERMES PC- PRINTER 1. 

Fully compatible with your IBM -PCTM, tested with 
EasywriterTM, MultiplanTM, Lotus 1 -2 -3TM and other soft- 
ware packages, the HERMES PC- PRINTER 1 allows you 
to convert your personal computer to a heavy duty pro- 
fessional system. IBM -PCTM users who only pick the best 
will also appreciate : 

Its speed. Bi- directional, shortest path printing. 200 cps 
Data, 100 cps Near Letter Quality (single pass). 
Its resolution. Finest print quality available on a matrix 
printer. So good you can even print signatures. Bit 
mapping graphics in single, double and triple density 
modes. 
Its quality. Swiss high quality construction. Very high 
reliability for heavy duty use. 
Its versatility. Choice of printing styles with the 
complete IBMTM character set tables (226 chars.). Wide 
range of automatic sheet -feeders with 1 or 2 bins + 
envelopes, single document inserter, roll -holder and 
tractor. 

Its ease of use. Plug'n play installation. Plug it in, switch it 
on yourself. 

HERMES 
The impressive printers 

HERMES distributors: 
ME. NH. VT, CT, MA, RI: S & S Electronics, Inc., (617) 458 
TX, AR. OK, LA: US DATA Associates, Inc., (214) 680 
MD, DE, VA, DC, PA, S.NJ: MESA TECHNOLOGY Corp., (301) 948 
NY State, NY City, N.NJ: TMA LOGON, (201) 646 
Upstate NY: NACO ELECTRONICS Corp., (315) 699 
MI, OH, KY, WV, W.PA: LOWRY and Associates, Inc., (313) 229 
FL, GA, TN, AL, MS, NC, SC: GENTRY ASSOCIATES, Inc., (305) 859 
CO, UT, ID, MT, NM, AZ: PAR Associates, (303) 371 

Circle 78 on inquiry card. 

To receive a sample of the finest quality matrix print -out 
and additional information on the HERMES PC- PRINTER 1, 

please return the coupon below. 

4100 
9700 
4350 
9222 
2651 
7200 
7450 
4140 

Please send me more documentation about your PC- 

Name Title 

Company 

Street City 

PRINTER 1. 

) 

574 0300 

State Zip Phone ( 

Send to: HERMES PRODUCTS, Inc. 
Printer Division 
1900 Lower Road, LINDEN, NJ 07036, (201) 
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WINDOW MANAGEMENT 

AT A GLANCE 

Name 
Concurrent DOS 

Manufacturer 
Digital Research 
POB 579 
Pacific Grove, CA 93950 
(408) 649 -3896 

Application programs 
Existing MS-DOS or CP /M -86 programs 

Consistent command structure 
No 

Graphics 
Character -based 

Hardware required 
At least 256K bytes of RAM, two floppy - 
disk drives 

Support color 
Yes 

Multitasking 
Yes 

CP /M -86 
Yes 

Memory management 
No 

Data transfer 
Screen memory only 

Mouse support 
No 

Price 
$295 
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the pointer back and forth across a 

great expanse of screen. 
Changing the size or moving a win- 

dow is also a more complex task in Visi- 
On. To resize a window you must first 
select the frame command at the bot- 
tom of the display screen. then select 
the window you wish to frame. then 
select the new upper -left- corner loca- 
tion, and finally select the lower- right- 
corner location. The multiple steps in- 
volved in resizing a window seem to 
make the whole process awkward and 
cumbersome. 

VisiOn also has chosen to have its 
mouse -select button beep every time it 
is clicked. This becomes annoying. It is 

possible to change the beep to a screen 
flash at the point of the click: however. 
this isn't as elegant as the context - 
sensitive feedback of mice -clicks in 
Macintosh or Windows. 

The VisiOn mouse has two buttons: 
the left one is a selection button and the 
right one is a "scroll" button. The addi- 
addition of the scroll button appears to 
be an innovative alternative to the tradi- 
tional window -scroll bars. To move a 

document in a VisiOn Window you 
simply hold down the scroll button and 
move the mouse in the direction you 
wish the document to scroll. The effect 
that is gained by this technique is 
natural and closely akin to holding your 
finger down on a piece of paper and 
sliding it along a desktop. It is possible 
to scroll both vertically and horizontal- 
ly in this fashion. 

CONCURRENT DOS 
Although Digital Research's Concurrent 
CP /M -86 is still a secondary operating 
system for the IBM PC, the company has 

gotten several extensions of its oper- 
ating system to market before Microsoft. 
Digital Research is already shipping its 
graphics, window, and network exten- 
sions. The company is now finishing 
work on an extension to Concurrent 
CP /M -86 called Concurrent DOS. The 
new operating system will run both 
CP /M -86 and MS -DOS software on the 
IBM PC and will allow the user to dis- 
play up to four tasks running simulta- 
neously on the same screen or on 
separate "virtual consoles" that can be 
arbitrarily selected (see table 4). 

The initial release of Concurrent DOS 
will be a hybrid that will fall somewhere 
between DOS 1.1 and DOS 2.0. It will 
be able to read either 8- or 9- sector 
floppy disks and will access the root 
directory of an IBM PC hard disk: how- 
ever, it will not support DOS 2.0 system 
calls. 

Concurrent DOS has some novel 
aspects. For example. copy utilities 
(Copy and Pip) that in the past have 
been the property of each operating 
system are now both included with Con- 
current. The commands that MS -DOS 
refers to as internal have been replaced 
with similar external commands. Most 
MS -DOS commands are available as 
part of Concurrent DOS: however. for 
obvious reasons the SYS.COM is not in- 
cluded. Memory allocations for CP /M- 
86 programs are done dynamically: 
however. memory must be allocated in 
each partition by the user for MS -DOS 
software using a MEM command. 

In both Concurrent CP /M -86 and Con- 
current DOS, the user can move be- 
tween any of four different virtual con- 
soles (these can be separate screen or 

(continued) 

Table 4: Some of the MS -DOS software that runs under Concurrent DOS. 
dBASE II 

DR Draw 
DR Graph 
General Ledger 
Home Accountant Plus 
MultiMate 
Multiplan 
I -2 -3 
pfs:File 
pfs:Graph 
pfs:Report 
pfs:Write 
SuperCalc 2 

SuperCalc 3 

VisiCalc 
WordStar 

Ashton-Tate 
Digital Research Inc. 
Peachtree Software Inc. 
Continental Software 
Multimate International Corp. 
Microsoft Corp. 
Lotus Development Corp. 
Software Publishing Corp. 
Software Publishing Corp. 
Software Publishing Corp. 
Software Publishing Corp. 
Sorcim 
Sorcim 
VisiCorp 
Micropro Corp. 
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ATTENTION: Software Houses and Computer Manufacturers 

DATA COPY SYSTEMS 
DELIVERS 

Perfect Duplicates 

DCS offers the software industry the most reli- 
able and fastest disk duplication service available any- 
where. And we feature fast turnaround at reasonable 
prices. 

We've invested in the most modern, state- of -the- 
art duplication and testing equipment on the market. 
We can duplicate disks for the IBM PC, Apple, Radio 
Shack, Commodore, Atari, DEC Rainbow and 
most other popular microcomputers and disk 
formats. 

Our quality control standards are unmatched. 
We use only manufacturer -certified media which 
must pass our own stringent incoming inspection 
standards. Our automated equipment performs 
100% bit -by -bit verification tests on every copy. 
And we run additional verification tests on sam- 
ples from every lot. 

In most cases, we even run samples on the 
computer they're meant for ... just to make sure. 

Whether you're an independent software 
author, a major software house or a computer 
manufacturer looking for a reliable East Coast 
source for disk duplication services, we want to go 
to work for you. 

Circle 48 on inquiry card. 

HOW CAN 
WE SERVE YOU? Let us know what we 

can do for you. Write for our 

eryej ay` 
d /akask 

ESCRIP air 
7 Lek 

TIVE Os A "sk'..'1,54. 
3ROCFiURE erd k disk 

Or, if you need a gluote on a specific job, call Shahood at 
(617) 295 - 7500 
You'// get a F A S -T 

DATA 
COPY 
SYSTEMS 

DATA COPY SYSTEMS, INC. / Wareham Industrial Park, 15 Kendrick Road, Wareham, MA 02571 
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SAVE OVER $1500 OH 
YOUR NEXT IBM PC. 

AND YOUR NEXT. 
AND YOUR NEXT. 
AND YOUR NEXT. 

Until now, adding extra users 
to your office system has 
presented some real prob- 
lems. Additional PCs are 
costly. And the problems get tougher when you 
need shared data access and communication 
between PCs. Alloy's revolutionary PC -PLUS 
solves these problems. For $1195 for each user 
processor and the addition of a dumb terminal, 
PC -PLUS transforms your IBM PC into a power- 
ful multi -user, multi -processor system. 

In any system requiring more than one PC, 
PC -PLUS provides a more powerful and less ex- 
pensive alternative. PC -PLUS is almost twice as 
fast as an IBM PC. And PC -PLUS is ten times 
faster than LANs (Local Area Networks) at 

San Francisco, Sept. 6 -9 BOOTH 928 

half the cost. It also elim- 
inates the cost of LAN con- 
trollers, taps, and expensive 
cabling. 

So whether you're adding your secretary or 
15 colleagues, Alloy's 
PC -PLUS can do it at a 
much lower cost and 
with higher performance. 
Best of all, it's available 
right now. See PC -PLUS 
in action at Computer- 
land? Businessland, and 
at your local dealer. 
Or call Alloy today at 
(617) 875 -6100. Computer Products, Inc 

Alloy Computer Products, Inc., 100 Pennsylvania Ave., Framingham, 
Massachusetts 01701. 16171 875 -6100, TW X: 710- 346 -0394 
In Europe: Alloy Computer Products (Europe) Ltd., 

Cirencester, Gloucestershire, England. Tel: 0285- 68709, Tlx: 43340 
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WINDOW MANAGEMENT 

Although Concurrent 
DOS doesn't support 
hierarchical files, it does 
offer 16 different "user 
areas "; it's possible 
to copy PC -DOS 
programs and data 
to a CP /M disk. 

individual windows on the display) by 
holding down the Control key on the PC 

keyboard and simultaneously pressing 
the O. 1. 2. or 3 key on the numeric 
keypad. Information about the current- 
ly active console is displayed in a status 
line along the bottom of the screen (if 
you are running an MS-DOS program in 
a console, the status line is returned to 
the program). 

Although Concurrent DOS doesn't 
support hierarchical files, it does offer 
16 different "user areas "; to take advan- 
tage of this feature it is possible to copy 
PC -DOS programs and data to a CP /M- 
formatted disk. 

Because there are obvious opportu- 
nities for confusion (for example, both 
WS.COM and WS.CMD on the same 
disk), Concurrent looks for files in a 

predetermined search path using both 
drive and file paths as criteria. If you 
have two files with the same name but 
different extensions, Concurrent uses 
that extension as a tie breaker. It will 
look first for a .cmd file (a CP /M pro- 
gram). then for a .com file (MS -DOS), 
then .exe (PC -DOS) and finally .bat (a PC- 
DOS batch file). It is possible to over- 
ride this search pattern by specifying 
the extension. 

Since many MS-DOS based applica- 
tions write directly to the screen, Con- 
current includes a SUSPEND command 
that will allow the user to put a program 
to sleep when its virtual console is not 
the displayed task. The problem of 
screen contention is not as great among 
CP /M applications because most of 
them are written in a way such that out- 
put from the application passes through 
the operating system before it is dis- 
played. This also means that many CP /M 
applications will run in windows. A 
suspended MS-DOS application can 
continue to be viewed in a window. 

USER INTERFACE 

Concurrent CP /M handles window 
management with two utilities. WIN- 

Ye 

Pagent 1,1 

Year gesi n Bal. Pnd Bal. Total Paid Interest 
1 58 10.80 42,486.26 13,651.84 6, í58.1B 
2 42,486664.26 33,764.n 13,651.84 5, 09.92 
3 

23,929.53 1122,737.23 13,6651.84 2,459.5533 
5 12,737.22 9.08 13,651.84 914.63 

I)1C11 0 r:sp ya 1P4: 1ILIlí:: s11COL: 11 

This new Product, called Cmcurrent PC -90S, can 

ti WAN i 1111 PC and Pt'yxrr,° 
py 17r1 

t YOU 

PPinfec! r14:11110 

Photo 3: Concurrent DOS from Digital Research. 

DOW is a noninteractive, command -line 
oriented program. WMENU is an inter- 
active program that allows you to alter 
the size of windows, determine what 
portion of the virtual screen console is 
viewed by the window. hide windows, 
change their background and fore- 
ground color, and copy information 
from a window to a file or vice versa. 
After setting up your windows with the 
WMENU program (which is about 10K 
bytes in size), you can exit it, freeing that 
space in memory. 

Since Concurrent DOS is limited to 
four virtual consoles (many more back- 
ground tasks are running. but an ar- 
bitrary limit of four simultaneous ap- 
plications has been established), it is 

also possible to display only four win- 
dows on the screen. These windows can 
be moved anywhere on the screen, their 
size can be changed, and they can over- 
lap or extend off the sides or top and 
bottom of the display. If you have two 
monitors, it is even possible to display 
one virtual console on the color moni- 
tor and display three additional win- 
dows on the monochrome display. 

When CP /M Windows is running. the 
active window is always designated by 
having an additional frame around its 
window area. At any time it is possible 
to zoom this window by pressing the 
Control and Delete keys simultaneously, 
so that it occupies the full screen. Press- 
ing them again will return that window 
to its former position and display other 
windows. 

There currently is no provision in 

CP /M Windows for a mouse, so interac- 
tion is done by entering commands 
from the keyboard or by selecting op- 
tions from the small menu offered by 
the WMENU program. 

CONCLUSION 
Current generation graphics- oriented 
window software technology is literally 
begging for faster hardware. Either 
faster processors or the development of 
personal computers with graphics co- 
processors and higher -resolution dis- 
plays will make it more realistic to run 
multiple tasks and display them simul- 
taneously. 

Window -management software on the 
IBM PC does offer an interim solution 
toward a graphics -oriented and more in- 
teractive personal computing environ- 
ment. 
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Introducing the new 
Project Scheduler 5000... 

Help! The demands of managing 
a project have you frantically juggling 
people and resources. It's getting 
more complicated and you're about 
to drop the ball on profits and 
deadlines. 

Successfully managing one project 
can be difficult. Successfully 
managing two or three projects can 
be overwhelming. But now, help is 
here for you. With Project Scheduler 
5000 you can precisely forecast, 
schedule, control and track large 
projects easily and quickly. You can 
replace your frustration with a sense 
of self -satisfaction from a project 
well managed. 

Main Frame Power - Personal 
Computer Simplicity 

Project Scheduler 5000 
brings mainframe 
capabilities to your 
personal computer. 

This new generation in scheduling 
software makes possible what was, 
until now, only a dream: true inter- 
active use and immediate response 
to changes and additions. You can 
schedule over 5000 activities spread 
over 10,000 time periods. What this 
means is that you can manage the 
largest projects with ease. While 
you probably don't need this power 
on a daily basis, it's nice to know 
that you have room to grow. 

Interactive "What If" Capability 
"What if" scenarios are an 

important source of information 
that allow you to make the best 
decision after trying the alternatives. 
Now you have time for this kind of 
in -depth planning, because updating 
and modifying are so simple with 
Project Scheduler 5000. 

A scheduling package should do 
more than schedule. With Project 
Scheduler 5000 you never take the 
risk of making guesses instead of 
accurate decisions. 

1 

iL 
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...the best solution to 
effective project management 
On Time On Target 

Project Scheduler 5000 gives you 
all the information you need when 
you need it. Instantly, you know the 
status of your project. 

íl 
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At a glance, unique plot symbols 
will let you know whether or not 
the project is on time and on target 
and if not, why. Meeting perfor- 
mance goals will become a habit. 

Project Scheduler 5000 keeps you 
constantly informed through its par- 
tial complete capabilities. Partial 
complete status is displayed, 
reported and used to calculate 
"value earned ". 

Accurate Resource Assignment 
Extensive resource categories 
allow you to schedule more efficiently. 
Using these categories, you can 
assign to an activity an almost 
limitless amount of resources. In 
addition, these resources can be 
assigned at any point within the 
activity timeline providing the accu- 
racy you need to build realistic 
resource profiles by person, labor 
grade, or other types. 

Integration Of Multiple Projects 
Keeping track of howa 

resource is used from project 
to project can be extremely 

difficult. Not with Project 
Scheduler 5000. The program 
can combine projects to give 
you a complete overview of 

where and when resources 
are used. Graphic presentations 

can be condensed allowing you to 
visually compare multiple projects 
quickly and easily. Think of it! You 
can simultaneously manage 
several projects and be on time 
and meet or beat cost 
projections on each one. 

Get The Picture Any Way You 
Want It 

Hours, days, weeks, and months. 
You can select the resolution you 
need. In addition, you can break 
days into as many as 99 units to 
provide detailed shift or hour 
resolution. Get the big picture of 
your schedule on the screen or 
report by selecting a compressed 
format which displays up to 60 
days, weeks or months of a project. 

Fast Comprehensive Reporting 
Communicating project informa- 

tion is no longer the time consuming 
task it used to be. An enhanced 
report generator synthesizes project 
information into reports on resource 
allocation, status, schedule and cost 
at both the project and the detailed 
activity level. You can interactively 
define special reports to give you all 
the detail you need. Reports and 
Gantt plots can be printed on hard 
copy or stored on disk for future 
use. Presentation quality graphics 
are available on a color plotter. 
Additionally, a spreadsheet interface 
provides labor and cost transfers for 
further analysis. 

Integrated Graphics Power 
Project Scheduler 5000 plus 

Graphics complements the outstanding 
scheduling and reporting features 
provided by Project Scheduler 5000. 
Using presentation quality financial 
line graphs, resource histograms, 
resource bar graphs and other high 
impact displays, Project Scheduler 
5000 plus Graphics provides addi- 
tional insight as you study in depth 
the effects of resource allocation, 
labor usage distribution and cost 
spreads. 

With this control tool you 
can also track your original cost 
estimates against updated forecasts 
and expenditures. Project Scheduler 
5000 plus Graphics will help eliminate 
the possibility that you'll overlook 
critical costs and deadlines. 

A1.1. 111'11;041E1:/-1 111.Yn 11 
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Available for PC or MS DOS: 
IBM PC or XT 
TI Professional 
Wang PC* 
Grid Compass* 
DEC Rainbow* 

*Project Scheduler 5000 plus 
Graphics available 4th quarter 1984. 

SCITOR 
SCITOR CORPORATION 
256 Gibraltar Drive 
Sunnyvale, CA 94089 
(408) 730 -0400 
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SAESOPS FABLES 
f 

With PC TURBQ..Speed Wins the Race. 
In business, success comes to those who 

win the race against deadlines and competi- 
tion.The IBM" PC is a great tool, but valuable 
time can be wasted waiting for it to recalcu- 
late spreadsheets, retrieve data, or execute 
the newer and more complex software pack- 
ages. PCturbo," new from Orchid, can help 
you win and enjoy the fruits of success. 

PCturbo is the ultimate IBM PC produc- 
tivity enhancement. It boosts the execution 
speed of your PC so you can get more done 
in less time. And it's transparent to existing 
programs such as WordStar," Lotus 1 -2 -37 
and dBase II" So, with PCturbo, your PC 
looks and acts the same as before; it just 
runs faster. 

Who needs PCturbo? Anyone who ever 
waits for their PC to finish executing so they 
can run something else. Programmers wait- 

ing for compilers to finish before testing a 
new feature. Businessmen waiting for a data 
base to retrieve account information. Word 
processors waiting for the spelling checker 
to finish before printing. 

PCturbo does more than just speed up the 
PC. It extends the life of slower, older pro- 

ORCHID TECHNOLOGY 
47790 Westinghouse Drive 

Fremont, CA 94539 
(415) 490 -8586 Telex: 709289 

grams. It provides a base for new sophisti- 
cated software. And it protects your PC 
investment. You get your work done quicker 
and decisions made sooner. The very reasons 
you got a computer in the first place. Write 
or call for more information. 

TECHNICAL DETAILS: 
Hardware 

One slot plug -in board with high -speed 16- 
bit processor (8086 or 80186) 
Up to 640K on -board memory for a maxi- 
mum of 1.28 Mbytes total PC memory. 
Simple "one step" installation. 

Software 
Runs IBM PC -DOS 2.0/1 on either the IBM 
PC or XT. 
Provides disk caching, RAM disk using avail- 
able PC memory up to 640 Kbytes. 
Concurrent program execution available 
soon. Circle 129 on inquiry card. 

PCturbo is a trademark of Orchid Technology. IBM PC and XT are trademarks of International Business Machines Corporation. WordStar is a trademark of MicroPro. 
Lotus 1 -2 -3 is a trademark of Lotus Development Corporation. dBase II is a trademark of Ashton-Tate. 
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BY MORTON GOLDBERG 

Ihave never been comfortable with 
BASIC. We get along all right for 
quick- and -dirty programs, up to 60 
lines or so. Beyond that, it's strict- 

ly no go. For anything larger. I need a 

language that lets me work with 
modules to build a large program from 
a bunch of small ones. BASIC is hostile 
to this approach. especially in the case 
of subroutines. On the other hand, I 

strongly believe that programs should 
be coded and tested on an incremen- 
tal basis. Changes in the program code 
should be made a little at a time and 
tested immediately. BASIC, because it 
is an interpreted language, makes this 
easy to do. Most modular languages, 
because they are compiled. are inferior 
to BASIC in this respect. 

For a long time I have been searching 
for a language that is equally friendly 
to both modular design and incremen- 
tal coding and testing. My quest has led 
me to try FORTH. LISP, and now, Logo. 
Proponents for each of these languages 
make similar claims: they all are sup- 
posed to have the power of a modular 
programming language coupled with 
the productivity of an interpretive 
language. A description of Logo by its 
originator. Seymour Papert, follows. 
(Papert always writes "LOGO." but just 
about everyone else writes "Logo. ") 

Characteristic features of the 
LOGO family of languages in- 
clude procedural definitions with 
local variables to permit recur- 
sion. Thus, in LOGO it is possible 

TWO LOGOS FOR 
THE IBM PC 
Iivo Logos, one by Digital Research and another from 
IBM, share many features, but choosing the better 
package proves difficult 

Logo is interactive, 
modular, extensible, 

recursive, and scoped 
-all this and easy 

enough 
for children too. 

to define new commands and 
functions which then can be used 
exactly like primitive ones. LOGO 
is an interpretive language. This 
means that it can be used interac- 
tively. The modern LOGO systems 
have full list structure, that is to 
say. the language can operate on 
lists whose members can them- 
selves be lists, lists of lists. and so 
forth. 

... An example of a powerful 
use of list structure is the repre- 
sentation of LOGO procedures 
themselves as lists of lists so that 
LOGO procedures can construct, 
modify, and run other LOGO pro- 
cedures. Thus LOGO is not a "toy:' 
a language only for children. The 
examples of simple uses of LOGO 
in this book do however illustrate 
some ways in which LOGO is spe- 
cial in that it is designed to pro- 

vide very early and easy entry 
routes into programming for 
beginners.... 

-From Mindstorms: Children. 
Computers and Powerful Ideas 

(New York: Basic Books. 
1980, p. 217) 

From the quotation, you can see that 
Logo must be the very model of a 

modern major computer language: in- 
teractive, modular, extensible, recursive, 
and scoped -all this and easy enough 
for children, too. 

I have used two of the Logos on the 
market for approximately IO weeks: DR 

Logo by Digital Research Corp. and IBM 
Personal Computer (PC) Logo by Logo 
Computer Systems Inc. (which has also 
produced Apple Logo). I believe I have 
learned enough during this period to 
make a fair assessment. 

INSIDE THE SLIPCASES 

Both Logos come packaged in a shrink - 
wrapped, 8- by 9.5 -inch slipcase holding 
a binder. Nevertheless, they are easy to 
tell apart. IBM, showing its marketing 
skill, has colored the IBM PC Logo slip- 
case and binder a bright lemon yellow, 
which certainly stands out on the 
dealers' shelves. DR Logo comes in the 
same beige Digital Research uses for all 

(continued) 

Morton Goldberg (3628 Alpine Dr.. Ann 
Arbor, MI 48104) does numerical analysis 

and research for the Environmental Research 

Institute of Michigan. 
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TWO LOGOS 

AT A GLANCE 

Name 
IBM Personal Computer Logo 

Type 
Interpretive programming language system 

Version tested 
1.0 

Manufacturer 
Logo Computer Systems Inc. 
222 Brunswick Blvd. 
Pointe Claire. Quebec H9R IA6 
Canada 

Publisher and distributor 
IBM Corp. 
Personal Computer Sales 
Boca Raton, FL 33432 

Price 
5175 

Format 
51/4-inch floppy disk 

Software required 
None -comes complete with PC -DOS 2.0 operating system 

Computer 
IBM PC or PC XT with I28K bytes of RAM. one floppy -disk 
drive. color /graphics adapter with monitor (supports but does 
not require the following: up to 256K bytes of RAM, additional 
floppy -disk drives, fixed -disk drive, printer, game adapter. light 
pen, simultaneous use of monochrome adapter if available) 

Documentation 
Introductory manual, reference manual, quick -reference card 

Audience 
People who want an easy introduction to programming: 
educators who want a programming environment also designed 
to be a learning environment: programmers who would like to 
use a language supporting modern programming techniques for 
their personal programming 

92 BYTE Guide to the IBM PC Fall 1984 

offerings. With both Logos, along with the 51/4-inch floppy disk 
containing the Logo interpreter, you get an introductory 
manual. a reference manual, and a quick- reference guide. 
They have some minor differences. IBM PC Logos introduc- 
tory manual is spiral bound: DR Logo's is not bound but is 

punched to share the binder with the reference manual. IBM 
PC Logos quick- reference guide is an accordion -folded card: 
DR Logo's is a small, staple -bound book. And they have some 
not so minor differences. I paid only $80 for DR Logo because 
I was able to buy it from a software discount retail store; I 

paid the full $175 for IBM PC Logo -it seems IBM doesn't 
allow software with the IBM label to be sold at a discount. 
DR Logo comes with two copies of the floppy disk because 
Digital Research protects the disks from being copied; IBM 
PC Logo comes with one unprotected disk -you make your 
own backup copy. 

Both Logos come with a license to use what is recorded 
on their disks. As usual, they lay all responsibility on the 
buyer, while absolving the software publisher from any 
responsibility whatsoever. The people at Digital Research ask 
that you register the license. If you do. they hint you might 
hear from them occasionally as to bugs. fixes, or updates. 
IBM requires no registration and makes it perfectly clear that 
you are on your own. 

I think all software should come with a packing slip that 
tells the buyer exactly what the package includes. The slip 
would list what files are to be found on the disks, as well as 
all the tangible properties, such as user manuals. However, 
such packing slips are more the exception than the rule, and 
neither of the Logos has one. I had to figure out, as best I 

could. what it was I had actually bought and whether anything 
was missing. 

The IBM PC Logo floppy disk isn't copy protected. To see 
what was on it, I booted PC -DOS, popped the floppy into 
a disk drive, and typed DIR A:. I found: 

AUTOEXEC.BAT 

LOGO.COM 

COMMAND.COM 
DISKCOPY.COM 
FORMATCOM 

GRAPH ICS.COM 
TOOLS. LF 
SAMPLES.LF 

FILEI.LF 

FILE2.LF 

FILE3.LF 
FILE4.LF 
FILES.LF 
FILE6.LF 
FILE7.LF 

INVENT DAT 

starts Logo immediately upon system boot 
Logo interpreter 
PC -DOS 2.0 command interpreter 
PC -DOS 2.0 disk copy utility 
PC -DOS 2.0 disk format utility 
PC -DOS 2.0 graphics printer driver 
a collection of Logo software tools 
menu and loader for Logo demonstration 
programs 
demonstration program- random rhyme 
generator 
demonstration program -procedure tree 
generator 
demonstration program -home inventory 
demonstration program -tower of Hanoi 
demonstration program- hangman game 
demonstration program- recursive curves 
demonstration program -musical memory 
game 
data file for use with FILE3.LF 

I expected to find the Logo interpreter, of course, and I had 
hoped to find something like the demo programs. but I didn't 
expect to find so much of PC -DOS on the disk. It's there 

(continued) 
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ALLTHE BEST PRICES 
MODEMS 

ANCHOR 
Volksmodem $59 99 
Mark XII $269 00 

HAYES 
300 $199.00 
1200B $449.00 
1200 $489.00 

NOVATION 
J Cat 899.99 
Smart Cat Plus $359.00 

MONITORS 
AMDEK 

3000 $149.00 
300A $189.00 
310A $189.00 
Color II Plus ROB $389.00 
New Color 300.400,500.800.700 Call 
Color 4 T -IBM RGB $599.00 

BMC 
1201. $88.99 
1201 Plus .$98.99 
9191 Color Plus $249.00 

NEC 
JB 1201 Green $149.00 
JE 1208 Amber $189.00 
JC 1215 Color $269.00 
JC 1216 ROB...... $429.00 

PRINCETON GRAPHICS 
Max-12 Mono.. $199.00 
HX-12 RGB $499.00 
8R -12 RGB $889.00 

QUADRAM 
8400 ROB $499.00 

ZENITH 
ZVM 122 Amber 899.99 
ZVM 123 Green $89.99 
ZVM 124 IBM Amber $149.00 
ZVM 131 Color._ $309.00 
ZVM 133 RGB $429.00 
ZVM 138 ROB/Composite $489.00 

PRINTERS 
DIABLO 

38 .. $1399.00 
620. $949.00 
630 ............ $1749.00 
630ECS $2099.00 

EPSON 
RX80, RX8OFT, RX100 CALL 
FX80, FX100 CALL 
LQ 1500 CALL 

IDS 
Prism 80/132 CALL 

NEC 
2050. 
3550. 

OKIDATA 
82. 83, 84 CALL 
92, 93, 2350, 2410 CALL 

OLYMPIA 
Compact 2 Letter Quality $489.00 
Compact RO $499.00 
ESW 3000 $1399.00 

$899.00 
$1689.00 

VISA 

CALL FOR YOUR 
FAVORITE 

PC /COMPATIBLE 

ASHTON-TATE 
Framework $439.00 
dBASE II $299.00 
dBASE II upgrade $149.00 
dBase III $429.00 
Friday! $179.00 

LOTUS 
1-2-3 $319.00 
Symphony $549.00 

MICROPRO 
InfoStar $299.00 
DataStar $179.00 
WordStar $299.00 
MallMerge $159.00 
WordStarlMailMerge $339.00 
PRO PACK $389.00 
SpellStar $159.00 
Calc8tar $99.99 

MICROSOFT 
Multi Plan ....$139.00 
Multi Tool Word w /Mouse ..$299.00 

PEACHTREE SOFTWARE 
Peachtext 5000 $229.00 
Peachpack (GL/AP/AR) $219.00 

PFS 
File $89.99 
Report $79.99 
Graph $89.99 
Write $89.99 
Proof $89.99 
Access $85.99 

VISICORP 
V1s1Calc 4 $159.00 

MICROMIM 
R:Base 4000 CALL 

PROFESSIONAL SOFTWARE 
PC Plus /The Boss. $299.00 

FUNK SOFTWARE 
Sideways $49.99 

CENTRAL POINT 
PC Copy II $32.99 

DISKETTES 
MAXELL 

MD -1 821.99 
MD -2 $29.99 

VERBATIM 
SB/DD $28.99 
DB/DD $34.99 

ELEPHANT 
SS/SD 817.99 
SS /DD $21.99 
DS /DD $28.99 

Circle 184 on Inquiry card. 

west 
800 -648 -3311 

In NV call (702)588 -5654. Dept. 103 

Order Status Number: 888 -5884 
P.O.Box 6889 

Stateline, NV 89449 

canada 
Ontario /Quebec 800 -268 -3974 
Other Provinces800 -268 -4559 

In Toronto call (416)828 -0868, Dept. 103 

Order Status Number: 828 -0888 
2805 Dunwln Drive, Unit 3B 

Mississauga, Ontario, Canada L5L1T1 

AST RESEARCH 
MEGA PLUS II as low as $299.00 
1/0-PLUS II.. as low as $139 00 
SIXPAKPLUS...........as low as $249.00 

MAIN FRAME 
AST -5251 $699.00 
AST -SN A $699.00 
AST -BSC $899.00 
AST -3870 $749.00 

MONOGRAPH PLUS 
Video Board CALL 

IDEAssociates 
IEDAboard MPR-64 as low as $219.00 
IDEAplus XPR -64 CSP...as low as $279.00 
IDEAmax ZPR -64 CSP....as low as...4279.00 
IDEAmax ZPR -OK CSPG...as low as $229.00 
IDEAcomm CPR -3278 $799.00 

IDEAdisk 
8MB to 46MB Hard -drives with removable 
Cart. backup as low as $1399 

QUADRAM 
Quadllnk 64K $479.00 
Quadboard II. as low as $309.00 
New Expanded Quadboard.as low as $279.00 
Quad 612 Plus as low as $289.00 
Quad LO $199.00 

QUADCOLOR 
Quadcolor I $239.00 
Quadcolor II (840 x 2001 $449.00 
Upgrade I -II $299.00 

QUADDISK 
8. 12. 20. 27. 72 Meg starting at $1799 

CHRONOGRAPH 
Clock/Calendar . $89.99 

PARALLEL BOARD 
Printer Interface w /8' Cable $89.99 

QUADJET 
QJ9000 Ink Jet Printer $749.00 

MICROFAZER 
Call for Configurations...P /P. PIS. S /S. S/P 
Starting at $159.00 

EFAZER 
Epson Internal Buffers 

BK $69.99 
84K $149.00 

KEYTRONICS 
5150 Keyboard CALL 
5161 Keyboard CALL 

MEMORY CHIPS 
4184 Ram Chips (set of 9) 849.99 

east 
800- 233 -8950 OD 

In PA call (717)327 -9575, Dept. 103 

Order Status Number: 327 -9578 
Customer Service Number: 327 -1480 

477 E. 3rd St., Williamsport, PA 17701 

No risk. rio deposit on C.O.U. orders and no waiting period for certified checks or money orders. Add 3% (minimum 85) shipping and handling on all orders. 
Larger shipments may require additional charges. NV and PA residents add sales tax All items subject Co availability and price change. Call today for 
our catalog CANADIAN ORDERS: All prices are subject to shipping, tax and currency fluctuations. Call for exact pricing in Canada. 
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TWO LOGOS 

AT A GLANCE 

Name 
DR Logo 

Type 
Interpretive programming language system 

Version tested 
I.0 

Manufacturer 
Digital Research Corp. 
Box 579 
Pacific Grove. CA 93950 

Price 
$145 

Format 
Copy -protected. 51/4-inch floppy disk 

Software required 
None -comes complete with SpeedStart CP /M operating system 

Computer 
IBM PC or PC XT with 192K bytes of RAM. one floppy -disk 
drive, color /graphics adapter with monitor (supports but does 
not require the following: up to 256K bytes of RAM. additional 
floppy -disk drives, game adapter. light pen. simultaneous use of 
monochrome adapter if available: limited support of printer) 

Documentation 
Introductory manual. reference manual. quick- reference guide 

Audience 
People who want an easy introduction to programming: 
educators who want a programming environment also designed 
to be a learning environment: programmers who would like to 
use a language supporting modern programming techniques for 
their personal programming 
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because IBM PC Logo requires PC -DOS 2.0. Rather than make 
those IBM PC owners who use an earlier version of PC -DOS 
buy 2.0, IBM has chosen to distribute the PC -DOS needed 
with IBM PC Logo. 

The demonstration programs range in quality from bad to 
pretty good. The home inventory program is the worst of the 
lot. An excellent example of how not to design such a pro- 
gram. it is completely user -hostile. Since it is also the only 
demo program that uses IBM PC Logos extensive disk I/O 
(input /output) capabilities, you might want to look at it for 
this reason. The random rhyme generator is primitive and 
silly. The hangman game is just primitive. The remaining 
demos are the ones I rate as being pretty good. Reading the 
code in SAMPLES.LF which contains the control program 
for the whole set of demos, is instructive because it shows 
how to do menu -driven program chaining in Logo. 

I am always pleased when demonstration programs. simple 
or otherwise, are included with a programming language. 
Logo Computer Systems has done its customers a favor by 
their inclusion, especially when it puts TOOLS.LF on the disk. 
This file comprises a set of useful and, in some cases, ex- 
tremely powerful extensions to IBM PC Logo. among which 
I count such things as while -loops, until -loops, and mapping 
functions. Since such sophisticated extensions are not 
covered in the books on Logo with which I am familiar, their 
inclusion in TOOLS.LF is of great value to the neophyte Logo 
programmer. 

While I had no trouble finding out what was on the IBM 
PC Logo disk, I cannot say the same for the DR Logo disk. 
When the DR Logo disk is booted, it puts you right into Logo. 
Although CP /M -86 is on the disk, I couldn't get at it to use 
its DIR command. and even if I could. I wouldnt trust the 
results. Remember, the disk is copy protected, and such disks 
often have strange directories. I must admit I'm not sure I 

know exactly what is on the DR Logo disk even now. The 
documentation says nothing about anything being on the disk 
similar to the tools or demo programs that come with IBM 
PC Logo. However, while I was working my way through the 
DR Logo primitives. I discovered a hidden treasure. When 
I tried the primitive getfs. the closest DR Logo comes to hav- 
ing a DIR command. I found a file with the suggestive name 
Blkjak.log. It proved to be a respectable implementation of 
blackjack with good graphics for the playing cards. The feel- 
ing of finding treasure didn't come until later. when I looked 
at the code. Blkjak is a far better example of Logo code than 
any of the IBM PC Logo samples. It is strange that Digital 
Research justs leaves it on the disk to be discovered acci- 
dentally. 

DOCUMENTATION 
I have seen great improvements made in software documen- 
tation during my six -year involvement with personal com- 
puters. TWo years ago I would have classified the documen- 
tation for both Logos as superior. By my current standards. 
they have good, say B +, documentation. But each achieves 
that rating in a different way. 

The IBM PC Logo documentation is consistently good; it 
never rises above that level nor falls below it. It is carefully 
edited and has no typographical errors. However. the intro- 

(continued) 
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Dow Jones Accounting Series:" 
Accounting software for small businesses who think big. 

If you are serious about computerized business 
accounting, the only software to invest in is the Dow Jones 
Accounting Series. Your business is 
worth it 

No other accounting software 
combines the business expertise of 
Dow Jones with an easy -to-use format 
and development and support by top 
accountants. When you buy one of 
the core modules of the series - 
Dow Jones General Ledger,Tm 
Dow Jones Accounts Receivable" or 
Dow Jones Accounts Payable l -you 
Circle 50 on inquiry card. 

are eligible 
Young, one 

for a free training seminar designed by Arthur 
of the nation's foremost accounting firms. And 

the Dow Jones Accounting Series is 
fully supported by a toll -free customer 
service hotline staffed by computer 
experts trained in accounting. 

Big accounting power for the 
small business. 

For a free brochure on Dow Jones 
business, investment and home software, call: 

1 -800- 345 -8500 ext. 244 
(Alaska, Hawaii and foreign call 
1- 215 -789 -7008 ext 244) 
Copyright CJ 1984 Dow Jones 8 Company, Inc. All Rights Reserved. 

11-rW.1s 

PI 1 .1 

k:1 

al, 
111.1 

1 
Lrr ir,riir 1 

MO (MO 

1.1 Më 
1.111.21 

t111.11 1,111 A 

By 7Mdemark Software and Dow Jones & Company, Inc. 
Available for the IBM* XT - 
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You would think when IBM 

needs EPROM Programmers, 
they would choose the best 
and the most expensive. 

They don't. They only 
choose the best. 

GTEK. 

G'Ii K's Model 7228 EPROM 
Programmer (shown above), like all GTEKTM 

products, is IBMTM' compatible. The 7228 fea- 
tures intelligent Programming Algorithms. (It 
takes 7 minutes to program a 276-i EPROM 
using the standarcl algorithm. With the 7228's 
i,Nelligot/ algorithm, the 276.1 programs in less 
than 60 se(-Otnls!) 

Device types on the Model 7228 are menu - 
selected and require no personality modules. 

'11íe 7228 supports Intel (both the MCS8OTM 

and M(S86TM hex formats), Motorolam (16, 24 
and 32 bit hex formats), iì kTM and other data 
formats. 

Many EPROM Programmers costing thousands 
of dollars more fail to provide the flexibility, 
perfirmancc and spee(! of GI'EK's Model 7228, 
priced at just $549! 

When you need to work with 16 bit computers, 
utility software available from GTEK for the IBM 
PC?M IBM PCXT?M 113M 3270Th (and IBM com- 
patibles) supports hill 20 bit addressing. 

Other IBM compatible products from GTEK 
include gang programmers, PAL programmers, 
cross assemblers, UV erasers, simulators, and 
cables. 

For a complete listing of all GTEK products, 
and additional information, fir IBM and IBM 
compatibles, call GTEK or look for us even' 
month in BYTE Magazine. 

Development ILtrdware/ti(ltiwarc 
Po. Box 289, Wavcland, MS 39576 
(>t I M67-8048. 
, INC. 

(.Il l.. IH \1. II4M p(,, II1, \1 l'( VI, IHM 32'11, M(:SH11, M(:tiWK,. Mulorolaand Tvk 
arc all regislrrcd la,dcn,ark.... 
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TWO LOGOS 

DR Logo can't read data files 

created by other software you own. 

ductory manual is too simple. The reference manual follows 
the same pattern as the Microsoft BASIC manual that comes 
with PC -DOS and is well organized and complete. I have yet 
to refer to it without being able to find what I am looking 
for. It gives plenty of examples, but I consider them un- 
inspired. The two appendixes are particularly useful: one 
documenting the tools file found on the floppy disk and 
another on the Logo primitives that allow assembly language 
and machine code to be used with IBM PC Logo. 

The DR Logo documentation is more uneven. The introduc- 
tory manual is superb. It sets a faster pace than the IBM PC 
manual and is able to teach more of the language without 
being too long. It is written so carefully that it is not likely 
to lose even a rank beginner. Incorporated into the text are 
displays from its example programs. The programming proj- 
ects it presents are slightly more difficult than the IBM PC 

Logo projects and, consequently, are more interesting to an 
adult. The DR Logo reference manual shows signs of hasty 
work, with many typographical errors. The programming ex- 
amples are more ambitious than those in the IBM PC Logo 
reference manual, but they are sometimes botched. The 
manual contains no mention of the blackjack program pro- 
vided on the language disk. At a certain stage of my develop- 
ment as a Logo programmer. I would have given up my DR 
Logo backup disk for an appendix with a good discussion 
of the internals of this program. And no mention is made 
of the Logo primitives for interfacing to machine -language 
code. The primitives exist, and they appear to be similar to 
the ones provided in IBM PC Logo. but they are only men- 
tioned in the quick- reference guide, where the information 
given is scanty. 

PROGRAMMING WITH LOGO 

Well- prepared documentation is nice but not much assistance 
if the Logo interpreter doesn't work properly. For these two 
Logos, I have good news and bad. 

First the good news. I find both Logos satisfy my expecta- 
tions with regard to expressive power, and those expecta- 
tions were high. Also, neither exhibits what I call the "Ver- 
sion 1.0 syndrome :' the bug -infestation characteristic of newly 
released programming languages. Both Logos are robust: I 

have not been able to crash either one. I found one small 
bug in IBM PC Logo and only a few minor ones in DR Logo. 

Both Logos do floating -point computations to a high degree 
of precision. DR Logo does floating -point arithmetic in ac- 
cordance with the proposed IEEE standard: its floating -point 
routines carry approximately 19 digits internally and return 
15 -digit answers. IBM PC Logo has true variable -precision 
arithmetic. You can do arithmetic to a hundred digits or more 
if you have the patience. 

Both Logos have built -in full- screen editors. Except for the 
way keys are assigned to the various editing functions, there 
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Intmduthg the soft woe e 
rnatmales communications 

apiece ofcaate. 

EasyLink Instant 
Mails "Manager software 
is probably the only 
communications 
package you'll 
ever need. 
Designed 
to blend in 
perfectly 
with 
Western 
Union's 
EasyLink 
service, it 
makes the total 
communication 
process easy, instant, and 
automatic too. 

All the right Ingredients. 
EasyLink Instant Mail Manager works with 

EasyLink service to provide automatic access and 
transmission of almost any type or length corre- 
spondence over the EasyLink network. So sending 
mail instantly to virtually any other phone- equipped 
PC or word processor is a snap. 

You can even reach people without equip- 
ment. Thanks to EasyLink's instant access to Western 
Union's Worldwide communications services. 

EasyLink Instant Mail Manager also lets you 
access your company's computer or connect in- 
stantly to other business and information services. 

The frosting on the cake. 
EasyLink Instant Mail Manager is more than 

simple "send and receive" software. With it, you also 
have complete word processing capabilities. So you 
can easily create, edit and change the format of 

your correspondence, then 
send it without ever 

changing software. 
And, unlike 

most other communi- 
cations software, 

EasyLink Instant 
Mail Manager 

allows you to 
create and 
manage a 
permanent 

electronic address file 
that stores hundreds of names 

and addresses. So you can instantly speed 
correspondence to anyone. Anytime. 

If you need It, getting help is sweet 
and simple. 

EasyLink Instant Mail Manager is set up 
to guide you step by step. From how to format 
messages to how you go about sending them. 

EasyLink Instant Mail Manager software 
and EasyLink service. The perfect mix. 

Available now at your computer software 
dealer or call 1 -800- 
336 -3797 ext. 
1078 for more 
informa- 
tion. 

© 1984 Western Union 

Circle 188 on inquiry card. 

Easy fff 
Western Union 

Available for the IBM PC and compatible equipment. 
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Circle 35 on inquiry card. 

DUMP/RESTORE-XT 
Directory Management at 

Your Fingertips 
). s. 0. 0K 

01 ACCOUNT 
0. a 

03 BUSINESS 
m 

Or.DOCUMENI . 03-PROJECT 
0. 0[ 0 

COGITATE's DUMP /RESTORE -XT is a package of utilities specifi- 
cally designed to handle directory manipulation and file backups 
under MS -DOS. s COGTREE -A graphic tree display. Hardcopies are available 
as well as file and directory dumps. s COGDIR -A multiple wildcard directory utility; i.e.: 

C >COGDIR \ ACCOUNT \ *.DAT, *.IDX, *..BAK 
The *..BAK excludes all .BAK files. 1 COGBKUP -Reads lists created by COGDIR and compresses 
the files to the floppy diskette. Diskettes can be spanned and are 
serialized. s COGRSTR -Reads diskettes created by COGBKUP and re- 
stores to hard disk based upon multiple wildcards. 

The package includes other utilities to assist in file and directory 
manipulations. COGITATE's DUMP /RESTORE -XT is priced at 
S90. Dealer inquiries welcome. MasterCard and Visa accepted. 

PC-XT 
24000 Teleg aph Road 

Southfield, Michigan 48034 USA 
1313) 352 -2345 

THE1PYPSTHEprórta7¢s4 

i- 
ProKer makes 
good software 
even better! 

Even the best software requires you 
to enter the same commands over and 
over again. 

What if you could capture those corn - 
mands the first time you typed them and 
play them back effortlessly, with one 
keystroke? 

You can with ProKey, a powerful soft- 
ware enhancer that lets you define any key 
as an abbreviation for thousands of charac- 
ters or command sequences. 

Make the most of your software invest- 
ment. Get ProKey! It will be the most pro- 
ductive $130 you'll ever spend. 

For more information, send for our free 
16 page booklet, "Boost Your Productivity 
with ProKey." 
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RoseSoff 
4710 University Way N.E. 
Seattle, WA 98105 
(206) 524-8595 

To run ProKey, you'll need 
an IBM PC, XT or PCjr., or 
any compatible, and MS -DOS. 

Corporate and OEM 
licenses available. 

Circle 156 on inquiry card. 

TWO LOGOS 

is almost no difference between them, though I prefer the 
DR Logo key assignments to those of IBM PC Logo. Because 
they are so alike, I have adopted below the fiction of a single 
Logo editor to describe both. 

The editor is easy to learn and quite usable. It may lack 
the power of an editor such as FinalWord or SuperWriter, but 
it is more powerful than the screen editor built into Microsoft 
BASIC. You have the choice of editing a file or all or part of 
the Logo workspace, and I suppose you could use it as a gen- 
eral- purpose text editor, if you should want to. Its main limita- 
tions are a lack of any kind of search or search -with -replace 
command and an absence of commands to move or copy 
anything larger than a single line of text. 

All the in -line editing commands work outside of the editor. 
If a command results in an error, you can recall it, edit it, 
and press the Enter key to resubmit it. This feature can be 
a blessing when you make a mistake in a long command. 

Now the bad news. Design defects exist in both implemen- 
tations. They are frustrating and quite inexplicable -at least 
to me: they may make perfect sense to the people who did 
the implementations. I'll list them, and you decide for yourself 
whether my complaints are legitimate. 

The following characteristics of DR Logo bother me most. 
First, DR Logo uses just a linefeed character (OA hexadecimal) 
for an end -of -line marker, rather than a carriage- return line- 
feed pair (OD OA hexadecimal), the standard end -of -line 
marker under CP /M. Whether you're doing output to a file 
with the SAVE command or to a printer with the COPYON 
and PRINT commands, you don't get carriage returns. The 
implication is that DR Logo is a Digital Research product that 
doesn't conform to Digital Research's own CP /M standards. 

DR Logo can't perform any kind of stream (character -by- 
character) or record -oriented file I /O. This means it can't read 
data files created by other software you own, and it can't write 
files your other software can read. 

And, of course, the copy -protected disk means changing 
disks -for large editing projects. for instance. If you want to 
run Logo, you boot the DR Logo disk. Then if you want to 
do some editing that's too much for the built -in editor, you 
boot the CP /M -86 disk. But when you've finished editing. you 
have to boot DR Logo again, and so on. 

My complaints about the IBM PC Logo design make up a 

longer list. IBM PC Logo has only two sets of colors for the 
turtle's pen (DR Logo has four). While this color choice prob- 
ably won't bother many people, it bothers me because my 
favorite graphics color scheme (a yellow turtle drawing bright 
red lines on a bright blue background) is missing. 

This version of Logo doesn't execute an implicit SHOW 
command at top level. Let me explain the Logo jargon. You're 
at top level when the Logo interpreter is waiting for you to 
type something in response to its prompt. Suppose you type 
"2 + 2" DR Logo would respond with "4:' IBM PC Logo 
responds with "I DON'T KNOW WHAT TO DO WITH 4 : In 
IBM PC Logo, you're expected to type "SHOW 2 + 2:' DR 
Logo automatically supplies the SHOW if you don't type it. 
This feature is what is meant by executing an implicit SHOW, 
clearly the right thing for Logo to do. 

IBM PC Logo won't switch over to turtle -graphics mode if 
you are in 80- column text mode. If you try, it prints an error 
message. As a result, you must manually set the text width 
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TWO LOGOS 

to 40 columns and retype the graphics command it refused. 
DR Logo makes the changeover with no fuss at all. 

IBM PC Logo has little in the way of primitives to support 
program debugging, which puzzles me. This lack seems in- 
consistent with the Logo philosophy. DR Logo has many 
debugging commands, some of them quite clever (see table 
3). 

Procedures can't be written in the indented style. Instead, 
IBM PC Logo forces you to write 

TO DRAW.STAR :SIDE 

RIGHT 18 

REPEAT 5 [FORWARD :SIDE RIGHT 144 FORWARD :SIDE 

LEFT 72] 

LEFT 18 

END 

It won't accept this more readable format: 

TO DRAW.STAR :SIDE 

RIGHT 18 

REPEAT 5 

FORWARD :SIDE 

RIGHT 144 

FORWARD :SIDE 

LEFT 72 

LEFT 18 

END 

DR Logo allows you to write in either style. 
IBM PC Logo doesn't allow comments. The TOOLS.LF file 

contains a procedure providing a dime -store way to add com- 
ments, but it's not a satisfactory substitute for true comment 

, capability. 

A LOOK AT LOGO PRIMITIVES 

In Logo terms, the verbs that Logo "understands" at start- 
up are called primitives. You won't be too far off if you think 
of Logo primitives as being analogous to the keywords and 
functions of BASIC. The primary job of a Logo programmer 
is to "teach" the language new verbs by combining primitives 
and other objects (numbers, words, and lists) into procedures. 
Thus, the power of a Logo implementation is highly depen- 
dent on how many primitives it has. The two Logos under 
review are comparable by this measure. By my count, DR 

Logo has 187 primitives, and IBM PC Logo has 183. 

Of these, 127 go by the same name and perform the same 
function in both versions. Fifteen more go by different names 
but perform functions that are the same or nearly the same. 
Having this large kernel of primitives in common makes trans- 
lating a program from one Logo to the other easy. Further, 
because most of the kernel is mainstream Logo. you can 
adapt programs written in other Logo dialects to either of 
these two. 

I have compiled tables summarizing all the primitives, and 
in doing so I have divided the primitives into categories ac- 
cording to their principal use. That wasn't always easy. Is file 
editing more of a file I/O primitive than it is an editor 
primitive? In such cases I virtually tossed a coin. Also, I had 

(continued) 

Circle 137 on inquiry card. 

Your PC Can 
Your Next 
Smart 
Terminal. 
Our software terminal emulators 
have the features that do the job: 
Full keyboard emulation. Multiple 
setups. TTY mode. "Smart" softkeys. 
Printer support. Help screens. And a 
friendly user manual. 

Built -in text and binary file transfer is 
powerful and simple to use, and does not 
require any special host software. SmarTerm 
also features automatic file transfer and two different 
"error -free" protocols, including XMODEM. 

SmarTerm 100 emulates DEC® VT100, VT102 and VT52 in- 
cluding 132 -column display support. SmarTerm 125 includes 
all the features of SmarTerm 100, plus VT125 ReGIS® graphic 
support. SmarTerm 400 emulates Data General Dasher 
D100, D200 and D400. 

Try SmarTerm for 30 days with full refund privilege. Available 
through your local software dealer, or Persoft, Inc., 2740 Ski 
Lane, Madison, WI 53713, (608) 273 -6000, Telex 759491 

Be 

persair 
Smarterm s a trademark pt Persoe. Inc 

Dasher ,s a trademark of Data Genere Coro DEC. VT and ReGIS are tremolo.. of Gorier Equ,pment Corp .fi....... 
SAVE HUNDREDS OF $$$ 

II BY UPGRADING MEMORY 
BOARDS YOURSELF! 

INTRODUCING... 

IBM MEMORY EXPANSION KIT 
COMPAQ COMPATIBILITY 

Most of the popular memory boards (e.g. Quadramd Expansion 
boards) allow you to add an additional 64K, 128K, 192K, or 256K. 
The IBM64K Kit will populate these boards in 64K byte increments. 
The kit is simple to install-just insert the nine64KRAMc hip sinthe 
provided sockets and set the 2 groups of switches. Directions Incl. 

IBM64K (Nine 200ns 64K RAMs) $49.95 
= 

ti = == 
_ Protect Yourself... 

I 4 
r - DATASHIELD® r Surge Protector 

Eliminates voltage spikes and EMI -RFI 
noise before it can damage your equip- 

J 
ment or cause data loss. Six month war - 
ranty. Power dissipation (100 microsec- .* onds): 1,000,000 watts 

Model 100 $69.95 j 
DATA SHIELD`' Back-Up Power Source also available. 
Protect your PC or XT computer from black -outs and voltage sags. 

PC200 (200 Watt Rating) $349.95 
XT300 (300 Watt Rating) $489.95 
310.00 Minimum Order - U.S. Funds Only Spec Sheets - 30C uch 
Calitomia Residents Add 6'h% Sales Tea Send $1.00 Postage for your 
Shipping - Add 5% plus $1.50 Insurance FREE 1984 JAMECO CATALOG 
Send S.A.BE for Monthly Sobs Flyer/ Prices Subject to Change 

lameco 
X ELECTRONICS ; I 
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1355 SHOREWAY ROAD, BELMONT, CA 94002 
Phone Orders Welcome (415) 592 -8097 Telex: 176043 ____________________ 
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Circle 64 on inquiry card. 

THE 
LIGHT PEN 
FOR YOUR PC 

IS NOW 
EVEN BETTER! 

New photo- optical push -tip 
switch for super reliability. 

30 DAY NO -RISK TRIAL PRIVILEGE, and TWO year 
limited warranty. 
Ideal keyboard alternative for INTERACTIVE 
GRAPHICS, MENU SELECTION, EDUCATIONAL 
PROGRAMS, and just plain fun. 
Compatible with a growing library of software: 
-PC -DRAW (trademark of MICROGRAFX) - MICRO -CAD (trademark of COMPUTER AIDED 

DESIGN) 
-SARGON 3.0 (trademark of HAYDEN PUBLISHING) - and much much more. (Complete list on request). 

Very high performance and reliability for just $195.00. 
(Optional three diskette software package is just $39.00) 
Ultra- deluxe version soon available ($295.00). 
Got another pen ?? Ask about our trade -in special. 

iOT 

FTG) 
( DATA SYSTEMS 

10801 Dale St. /P.O. Box 615 
Stanton, CA 90680 

(714) 995 -3900 

FTG will soon become PC INNOVATIONS 

GET MORE FROM dBASE!! 
...AND GET IT FASTER 

WITH GRYPHON MICROPRODUCTS 

- dBRx is a package of dBASE!l and machine language 
routines, including SORT, EXP, LOG, LOG BASE E, SIN, 

COS and ARCTAN, with precision to nine digits. 

$150 
dBRx /87 adds the speed of the 8087 chip to math routines, 
which include all dBRx functions plus XY, ADD, SUBIR, 
MULT and DIV, with precision to 18 digits. 

$150 
$300 package includes 8087 chip 

-dB /RA adds up to ten 1 -, 2 -, and 3- dimensional arrays and 
more than 65,000 memory variables to dBASE!!. Includes 
FIND functions for locating data instantly in arrays. 

$200 
- RA+ works within dB /RA, giving dBASE!l the added 

capabilities of instant screens, windows, animation and 
sound. Converts DBF files directly to arrays. 

$35 
- dHELPER (Part 1) allows full error -checking of dBASE 

programs, and produces formatted listings, a cross - 
referenced data dictionary and file analysis. 

$150 
(limited $45 trade-in on similar products from other vendors) 

g-`/ r g-fONTM 
mi.croproducts 

P.O. BOX 6543 SILVER SPRING, MD. 20906 
(301 1 946 -2585 
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TWO LOGOS 

trouble at times coming up with a description for the action 
of a primitive that was both accurate and short. If I have 
botched a description, I apologize. 

Tables I and 2 list the kernel primitives. Note that I have 
used the DR Logo names in table 1; the IBM PC Logo names 
differ only by being expressed in uppercase letters. 

Tables 3 and 4 list the 45 or so primitives peculiar to each 
Logo. Even though they constitute only about a quarter of 
the total, the effects of these primitives are sufficient to give 
the two Logos distinct personalities. Clearly, Digital Research 
and Logo Computer Systems had different ideas on how Logo 
should be extended from the kernel of mainstream primitives. 
DR Logo was extended to be more LISP -like and to include 
more program -development tools. IBM PC Logo was ex- 
tended to be better integrated into the PC -DOS environment: 
in particular, it was given primitives to perform file I /O. 

I admit I am upset that IBM PC Logo, not DR Logo, has 
been extended to include file I /O. A BYTE article ( "Digital 
Research's DR Logo;' by Gary Kildall and David Thornburg, 
June 1983, page 208) led me to believe that Digital Research 
intended to break Logo out of the educational -software mold 
by implementing it as a serious personal computer applica- 
tions language. Meeting this goal would have required ma- 
jor extensions to the file -handling capabilities of traditional 
Logo. I incorrectly assumed Digital Research was doing this. 
With such extensions, DR Logo might have been the leading 
edge of a major advance in personal computer programm- 
ing languages. 

SOME PERFORMANCE MEASUREMENTS 
Performance testing, or benchmarking, is the sport of pro- 
grammers. In this case, I raced DR Logo and IBM PC Logo 
against each other. I did it mostly for fun and admit I wasn't 
scientific in the way I went about it. Nevertheless, I got some 
intriguing results showing that the two implementations must 
differ much more internally than their surface differences 
suggest. 

Listings l through 6 give the programs that I used for my 
tests. The programs are the IBM PC Logo versions; the DR 
Logo versions are the same except where noted in the foot- 
notes. Table 5 shows the results. The column headings re- 
quire no explanation, except the ones labeled Nodes Used, 
which relate to memory requirements. Both DR Logo and IBM 
PC Logo take memory as they need it from a memory pool, 
or workspace. The unit of allocation is called a node. In DR 
Logo a node is 6 bytes; in IBM PC Logo it is 5. How big a 

workspace you have depends on your system configuration. 
In my case, DR Logo's workspace is 10,780 nodes, and IBM 
PC Logo's is 31,093. Do not conclude from this that IBM PC 
Logo will run a program three times the size of the largest 
one DR Logo can run. While a larger workspace is better, 
maximum program size is not necessarily directly propor- 
tional to workspace size. The rate at which workspace is con- 
sumed is also important. As table 5 show. IBM PC Logo often 
consumes workspace at a considerably higher rate than DR 
Logo. 

What happens when a program runs out of workspace? 
Both Logos stop while workspace is cleaned up by a garbage - 
collection routine. The pause, called recycling, is quite ap- 
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Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys.Very difficult. 

Before Avocet introduced its family of 
cross -assemblers, developing micro-pro- 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 

But with Avocet's cross -assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide. 

The Well- Tempered Cross -Assembler 
Development Tools That Work 
Avocet cross -assemblers are fast, reliable 
and user -proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun- 
dreds of other organizations that use them. 
Every time you see a new microprocessor - 

based product, there's a good chance it 
was developed with Avocet cross - 
assemblers. 

Avocet cross -assemblers are easy to use. 
They run on any computer with CP/M 
and process assembly language for the 
most popular microprocessor families. 

51/4" disk formats available at no extra 
cost include Osborne, Xerox, H -P, IBM 
PC, Kaypro, North Star, Zenith, 
Televideo, Otrona, DEC. 

Turn Your Computer Into A 
Complete Development System 
Of course, there's more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM: 

Text Editor VEDIT -- full- screen text edi- 
tor by CompuView. Makes source code 
entry a snap. Full- screen text editing, plus 
TECO -like macro facility for repetitive 
tasks. Pre- configured for over 40 terminals 
and personal computers as well as in user - 
configurable form. 

CP /M -80 version $150 
CP /M -86 or MDOS version $195 
(when ordered with any Avocet product) 

EPROM Programmer -- Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per- 
sonality modules. Self- contained power 
supply ... accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross -assembler hex ob- 
ject files can be down -loaded directly. 
Commands include verify and read, as 
well as partial programming. 
PROM types supported: 2508, 2758, 
2516, 2716, 2532, 2732, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS. 

Circle 17 on inquiry card. 

Avocet 
Cross -assembler 

Target 
Microprocessor 

CP /M -80 
Version 

CP /M -86 
IBM PC, MSDOS" 

Versions 

XASMZ80 Z -80 

$250.00 
each 

XASM85 8085 

XASMO5 6805 

$200.00 
each 

XASMO9 6809 
XASM18 1802 
XASM48 8048/8041 
XASM51 8051 

XASM65 6502 
XASM68 6800/01 
XASMZ8 Z8 

XASMF8 F8/3870 $300.00 
each XASM400 COP400 

XASM75 NEC 7500 $500.00 

NEW! XMAC68K 68000 $595.00 

(Upgrade kits will be available for new 
PROM types as they are introduced.) 

Programmer $429 
Options include: 

Software Driver Package -- 

enhanced features, no installation 
required. 
CP /M -80 Version $ 75 
IBM PC Version $ 95 
RS 232 Cable $ 30 
8748 family socket adaptor ... $ 98 
8751 family socket adaptor ... $174 
8755 family socket adaptor ... $135 

G7228 Programmer by GTek -- baud 
to 2400 ... superfast, adaptive program- 
ming algorithms ... programs 2764 in one 
minute. 

Programmer $549 

Ask us about Gang and PAL programmers. 

HEXTRAN Universal HEX File Con- 
verter -- Converts to and from Intel, 
Motorola, MOS Technology, Mostek, 
RCA, Fairchild, Tektronix, Texas 
Instruments and Binary formats 

Converter, each version $250 

Call Us 
If you're thinking about development sys- 
tems, call us for some straight talk. If we 
don't have what you need, we'll help you 
find out who does. If you like, we'll even 
talk about Bach. 

CALL TOLL FREE 1- 800 -448 -8500 
(In the U.S. except Alaska and Hawaii) 

VISA and Mastercard accepted. All popular disc formats now 
available -- please specify. Prices do not include shipping and 
handling -- call for exact quotes. OEM INQUIRIES INVITED. 

'Trademark of Digital Research 'Trademark of Microsoft 

AVOCET 
SYSTEMS INC: 
DEPT. IBM PC -B 
804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302 -734 -0151 TELEX 467210 
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Circle 118 on inquiry card. 

FOR TRS -80 MODELS 1, 3 & 4 

IBM PC, XT, AND COMPAQ 

The MMSFORTH 
System. 

Compare. 
The speed, compactness and 
extensibility of the 
MMSFORTH total software 
environment, optimized for 
the popular IBM PC and 
TRS -80 Models 1, 3 and 4. 

An integrated system of 
sophisticated application 
programs: word processing, 
database management, 
communications, general 
ledger and more, all with 
powerful capabilities, sur- 
prising speed and ease of use. 

With source code, for custom 
modifications by you or MMS. 

The famous MMS support, 
including detailed manuals 
and examples, telephone tips, 
additional programs and 
inexpensive program updates, 
User Groups worldwide, the 
MMSFORTH Newsletter, 
Forth -related books, work- 
shops and professional 
consulting. 

mmjFO 
A World of 
Difference! 

Personal licensing for TRS -80: 
$129.95 for MMSFORTH, or 
"3+4TH" User System with 
FORTHWRITE, DATA - 
HANDLER and FORTHCOM 
for $399.95. 

Personal licensing for IBM 
PC: $249.95 for MMSFORTH, 
or enhanced "3 +4TH" User 
System with FORTHWRITE, 
DATAHANDLER -PLUS and 
FORTHCOM for $549.95. 

Corporate Site License Exten- 
sions from $1,000. 

If you recognize the difference 
and want to profit from it, ask us 
or your dealer about the world 
of MMSFORTH. 

MILLER MICROCOMPUTER SERVICES 
61 Lake Shore Road, Natick, MA 01760 

(817) 653.6136 
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TWO LOGOS 

Table I : Primitives found in both Logos. 

Action of Primitive Logo Name 

ASSEMBLY LANGUAGE INTERFACE 

Similar to POKE in BASIC 

Similar to PEEK in BASIC 
.deposit 
.examine 

DEBUG SUPPORT 
List of all objects in workspace 
Continue execution after pause 
Suspend execution 
Make random number sequence repeat 

.contents 
co 
pause 
rerandom 

DISK AND FILE OPERATIONS 
Load file into workspace 
write contents of workspace /package to disk file 

load 
save 

EDITOR 
Invoke screen editor to edit procedure 
Invoke screen editor to edit variables 

edit (ed) 

edns 

KEYBOARD INPUT 
TRUE if keyboard entry available 
Read in a single character, 
Read in a list, 

keyp 
readchar (rc) 

readlist (rl) 

LISTS, WORDS, AND VARIABLES 
All of a list /word but the first item /character 
All of a list /word but the last item /character 
Number of items /characters in a list /word 
TRUE if argument is empty list /word 
First item /character in a list /word 
Append 1st argument to head of 2nd 

Select nth item /character from list /word 
Last item /character in a list /word 
Make a list 

TRUE if argument is a list 
Declare local variables 
Append 1st argument to tail of 2nd 
Assign value to variable 
TRUE if 1st argument is member of 2nd 
Assign value to variable 
TRUE if argument is variable with a value 
TRUE if argument is a number 
Print arguments (add newline) 
Splice two lists together 
Display argument 
Value of a variable 
Print arguments (no newline) 
Splice two strings into a word 
TRUE if argument is a word 

butfirst (bf) 

butlast (bl) 

count 
emptyp 
first 
fput 
item 
last 
list 
listp 
local 
Iput 

make 

memberp 
name 
namep 
numberp 
print (pr) 

sentence (se) 

show 
thing 
type 
word 
wordp 

LOGIC FUNCTIONS 
TRUE if 1st argument less than 2nd 
TRUE if 1st argument equal to 2nd 
TRUE if 1st argument greater than 2nd 
TRUE if all arguments are TRUE 
TRUE if arguments are equal 
TRUE if argument is FALSE 
TRUE if one argument is TRUE 

< 
= 

> 
and 
equalp 
not 
or 
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Dig Out 
With Model 70 PC 

Cartridge Tape System 
Digi- Data's Model 70 PC cartridge tape system lets you back -up your 
PC's Winchester drive without getting buried in floppies. One cartridge 
holds 16.5 Mbytes of data, more than you can put on 51 floppy disks! 
And you can back -up your 10 Mbyte PC XT`' drive in less than 15 min- 
utes of unattended operation. That is a small fraction of the time it 
would take with the PC's floppy, with you standing there changing 
disks. 

Our file -oriented structure makes it possible for you to back -up 
only what has to be changed on your disk. That saves still more time 
and storage capacity. 

70 PC comes ready to run on your IBM PC XT and most compati- 
bles like Compaq, Columbia Data Products and Eagle. Complete with 
controller board, driver software and cables. 

Digi- Data's products also include 1/2 inch and 1/4 inch start/stop 
and streaming drives and systems. 

DIGI -DATA 
CORPORATION 

o... First In Value 
8580 Dorsey Run Road 
Jessup, MD 20794 
(301) 498 -0200 Telex 87580 

In Europe contact: 

DIGI -DATA LTD 
Unit 4 
Kings Grove 
Maidenhead, Berkshire 
England SL6 4DP 
Tel. 0628- 29555 -6 
Telex 847720 

Circle 46 on inquiry card. 

PC XT is a registered trademark 
of IBM Corporation 
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Heath enters the 
board room 

Now you can buy the finest PC compatible boards, accessories and 
software from a single, trusted source. The Heath Company. We 

guarantee these to be the best of breed for your PC. 

Access 1 -2 -3 Smart 
Modem. Fast, Single Af, 

stroke log -on to 
40 entries. 

,. rwyFu,,.+ r, , 

n'} rr iQi1r UMW !11,11.°111:1 

A Heath Exclusive! 
DG Game Port Adapter 

for joysticks and 
other analog inputs. 

AST Six -Pak Plus. Six 
most popular functions 
at a great price! 

DG 64K Magic 
RAM. Add -on mem- 
ory at a super 
price! 

rn r < a I R w 
. ,.. . s z...t ë..s , r:i:.lsllí .r 4 

MIIIII e11111111LlllWllUlJf 

Wog 

NEW MS -DOS' Course. 
Now you can learn the operating 
system of the IBM and Zenith 
Data System PC's. Complete 
step -by -step self -study course 
shows you how. 
'MS -DOS is a registered trademark of 
MicroSoft Corporation. 

When you buy PC compatible boards, you want them to work with no 
problems, no delays. Now Heath has taken the guesswork out of who has the 
best computerware at the right price. Heath has done the testing and evaluat- 
ing for you and we offer nothing but the finest boards and accessories. And 
we back them all with our own 90 day money -back guarantee. So, forget the 
guesswork. Buying the best is easier...because the best comes from Heath. 

Heath /Zenith 
Heath 

Company 
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See and buy the finest 
boards and other 

accessories for your 
Heath /Zenith 

or IBM PC. 
Find them at these 

Heathkit Electronic Centers: 
PHOENIX, AZ 

2721 W.lndian School Rd. 

TUCSON, AZ 

7109 E Broadway 

ANAHEIM, CA 

330 E Ball Rd. 

CAMPBELL, CA 

2350 S. Bascom Ave. 

EL CERRITO, CA 

6000 Potrero Ave. 

U MESA, CA 

8363 Center Dr 

LOS ANGELES, CA 

2309 S Flower St 

POMONA, CA 

1555 N. Orange Grove Ave 

REDWOOD CITY, CA 
2001 Middlefield Rd. 

SACRAMENTO, CA 

1860 Fulton Ave. 

WOODLAND HILLS, CA 

22504 Ventura Blvd 

DENVER, CO 

5940 W 38th Ave. 

AVON, CT 

395 W. Main St., (Rt. 44) 

JACKSONVILLE, FL 
8262 Arlington Expressway 

MIAMI, FL 

4705 W. 16th Ave. 

Hialeah 

FT. LAUDERDALE, FL 
7173 W. Broward Blvd. 

Plantation 

TAMPA, FL 
4019 W. Hillsborough Ave. 

ATLANTA, GA 

5285 Roswell Rd. 

PEARL CITY, HI 

9B-1254 
Kaahumanu St. 

CHICAGO, IL 

3466 W. Devon Ave. 

DOWNERS GROVE, IL 
224 Ogden Ave. 

INDIANAPOLIS, IN 

2112 E. 62nd St. 

KANSAS CITY, KS /MO 
5960 Lamar Ave . 

Mission, KS 

NEW ORLEANS, LA 

1900 Veterans 

Memorial Hwy. 

LOUISVILLE, KY 
12401 Shelbyville Rd. 

BALTIMORE, MD 
1713E Joppa Rd 

ROCKVILLE, MD 
5542 Nicholson Lane 

PEABODY, MA 
242 Andover St. (Rt. 114) 

WELLESLEY, MA 
165 Worcester Ave. (Rt. 9) 

.FARMINGTON 
HILLS, MI 
29433 Orchard Lake 

Rd. (At 13 Mile Rd) 

EAST DETROIT, MI 
18149 E. Eight Mile Rd. 

ST. JOSEPH, MI 
Lakeshore Or 

Units of Veritechnology Electronics Corporation 

For more information 
write: 

Heath Company 
Benton Harbor, MI 49022 

MINNEAPOLIS, MN 
101 Shady Oak Rd.. 

Hopkins 

ST. PAUL, MN 
1645 White Bear Ave 

ST. LOUIS, MO 

3794 McKelvey Rd., 

Bridgeton 

GREENSBORO, NC 

4620C W. Market St. 

OMAHA, NE 

9207 Maple St 

ASBURY PARK, NJ 

1013 State Hwy 35, Ocean 

FAIR LAWN, NJ 

35 -07 Broadway, (RI 4) 

BUFFALO, NY 
3476 Sheridan Rd., 
Amherst 

JERICHO, LI, NY 
15 Jericho Turnpike 

ROCHESTER, NY 
937 Jefferson Rd. 

N. WHITE PLAINS, NY 
7 Reservoir Rd. 

CINCINNATI, OH 

10133 Springfield Pike 

Woodlawn 

CLEVELAND, OH 

28100 Chagrin Blvc. 

COLUMBUS, OH 

2500 Morse Rd. 

TOLEDO, OH 

48 S Byrne Rd. 

OKLAHOMA CITY, OK 

2727 N.W. Expressway 

FRAZER, PA 

630 Lancaster Pike (Rt. 30) 

PHILADELPHIA, PA 

6318 Roosevelt Blvd. 

PITTSBURGH, PA 

3482 Wm. Penn Hwy. 

WARWICK, RI 

558 Greenwich Ave. 

DALLAS, TX 

2715 Ross Ave. 

FORT WORTH, TX 

6825 -A Green 

Oaks Rd. 

NORTH HOUSTON, TX 
5050 FM 1960 W ( #126) 

HOUSTON, TX 
1704 W. Loop N. 

SAN ANTONIO, TX 

7111 Blanco Rd. 

SALT LAKE CITY, UT 

58 East 7200 South, 
Midvale 

ALEXANDRIA, VA 

6201 Richmond Hwy. 

VIRGINIA BEACH, VA 
1055 Independence Blvd. 

SEATTLE, WA 
505 8th Ave. N. 

TUKWILA, WA 
15439 53rd Ave S. 

VANCOUVER, WA 
516 SE Chaklov Dr (# 1) 

MILWAUKEE, WI 
5215 W. Fond du Lac 

Circle 75 on inquiry card. 
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MATH FUNCTIONS 
Multiplication 
Addition 
Subtraction 
Division 
Arc tangent 
Cosine 
Exponential 
Truncate to integer 
3.14159... 
Product of arguments2 
Divisions 
Pseudorandom integer 
Remainder from division 
Round argument to nearest integer 
Sine 
Square root 

Sum of arguments2 

arctan 
cos 
exp 
int 

pi 

product 
quotient 
random 
remainder 
round 
sin 

sgrt 
sum 

MISCELLANEOUS 
Converts character to number 
TRUE if game paddle button is down 
Converts number to character 
Illuminates pixel at specified position 
Current setting of game paddle 

PROCEDURE DEFINITION AND FLOW CONTROL 
Attach a label to a list, execute the lista 

Make a list duplicating a procedure definition 
Accept argument as procedure definition 
TRUE if argument is name of defined procedure 
Signals end of a procedure definitions 
Current error list 

Go to label 
If -else constructs 
Execute argument if last test was FALSE 
Execute argument it last test was TRUE 
Make argument target for go 

Exit procedure, return argument as value 
Execute list for specified number of times 
Execute argument 
Exit procedure, no value is returned 
Evaluate argument, save result for use by iff and ift 

Definition list of procedure 
Jump out of the specified catch lista 

Signals start of a procedure definitions 
Suspend procedure for specified interval 

ascii 

buttonp 
char 
dot 

paddle 

catch 
copydef 
define 
definedp 
end 

error 
go 

if 

iffalse (iff) 
iftrue (ift) 

label 

output (op) 
repeat 
run 

stop 
test 
text 
throw 
to 

wait 

PROPERTY LISTS 
Retreive property from property list 
Return full property list 
Add property to property list 

Show all properties in workspace or package 
Remove property from property list 

gprop 
plist 

pprop 
pps 
remprop 

SCREEN CONTROL 
Background color of graphics screen 
Clear graphics screen 
Clear text screen 

background (bg) 

clearscreen (cs) 
cleartext (ct) 

(continued) 
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SYSTEM SALES 

Circle 116 on inquiry card. 

MicroTime 
L 

800-MICRO 84 
SE`- UP liis5rSroi 
SOFTWARE 
SUPPORT 

ONE YEAR 
SERVICE 

CONTRACT 
AVAILABLE 

WM= 

Teei 

® 
101 IBM-PC i 
Xerox- Americare Maintenance 

'0111 l 0WER PRICES 
IBM@ 

COMP AT IBLE 

FREE ON -SITE 
SERVICE FOR 

3 MONTHS 

HERD r SOFTW ARE & 
HARDWARE 

SET -UP 

ZEf11TH r = 
1m4 7EIIITH In 
Desktop PI: -150 Portable PC -160 

SYSTEM SUPPORT 
COLOR GRAPHICS 

lil 

nEC APC 411=1 
AUTOC AD DIABLO INK JET 

"PERIPHERALS 
AMDEK AST BENCHM ARK BLUE CHIP 
BPI BROTHER CITOH DATAPRODUCTS 
DATASOUTH DIABLO EPSON HAYES 
HOUST..fINSTR JUKI MANN /TALLY 
MOUNTAIN NEC NOVATION OK I DATA 
ORANGE PANASONIC PLANTRO N ICS 
PROMETHEUS QUADRAM QUME 
SILVERREED STAR(GEMINI) TAX AN 
TRANSTAR TOSH IBA T T X US RO ROTICS 

800-642-7684 
ppI I.. ,Blrd trademark of ppI Compulr.. Inc 
IBM i.. ,plIrd Ir.Jm.r of Inlrn.11on.l BuIn. Mc °In.. Corp 

411 West Grant Road (fia 
Tucson, Arizona 85705 =a 

TWO LOGOS 

Cursor position on text screen 
Use full screen for graphics 
Set background color of graphics screen 
Set position of text cursor 
Use full screen for text7 

cursor 
fullscreen 
setbg 
setcursor 
textscreen 

TURTLE COMMANDS 
Move backward 
Clear screen without changing turtle status 
Confine turtle to visible display 
Move forward 
Report turtle heading 
Make turtle invisible 
Return turtle to origin with heading due north 
Turn left 
Report color of turtle pen 
Lower color pen 
Lower erasing pen 

Lower XORing pen 
Raise current pen 
Report pen status 
Report turtle position 
Turn right 
Set turtle heading 
Set color of turtle pen 

Set state of turtle pen 
Set turtle at specified position 
Set turtle ordinate as specified 
Set turtle abscissa as specified 
TRUE if turtle is visible 
Make turtle visible 
Set turtle to point toward specified position 
Allow turtle to go outside visible display 
Apply toroid geometry to graphics display 
Report turtle ordinate 
Report turtle abscissa 

back (bk) 

clean 
fence 
forward (fd) 

heading 
hideturtle (ht) 
home 
left (It) 

pencolor (pc) 

pendown (pd) 

penerase (pe) 

penreverse (px) 
penup (pu) 
pen 
pos 

right (rt) 

setheading (seth) 
setpc 
setpen 
setpos 
setx 
sety 
shownp 
showturtle (st) 

towards 
window 
wrap 
xcor 
ycor 

WORKSPACE MANAGEMENT 
Make package invisible to certain primitives 
Erase everything in workspace /package 
Erase procedure from workspace 
Erase variable from workspace /package 
Erase all variables from workspace /package 
Erase all procedures from workspace /package 
Report how much workspace unused 
Put procedure /variable in package 
Put all unpackaged objects in package 
Show definition of procedure 
Combine pops and pons 
Show all variables in workspace /package 
Show all procedures in workspace /package 
Show titles of all procedures in workspace /package 
Perform garbage collection on workspace 
Undo action of bury 

bury 
erall 
erase (er) 

ern 
ems 
erps 
nodes 
package 
pkgall 
po 
poall 
pons 
pops 
pots 
recycle 
unbury 

'In IBM PC Logo. these primitives may also be used for file input. 
2Not limited to two arguments. 
'In DR Logo. quotient truncates its result to an integer. 
',Catch and throw work together in a way similar to the on condition' and "signal' statements of PL/I. 
'To and end only function in edit or interactive mode: they are more markers than true primitives. 
°If 1st argument is TRUE. execute 2nd: otherwise execute 3rd. 
'May be abbreviated to TS in IBM PC Logo. 
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MicroAge® 

AThT 
Intormati stems 

Ih3 HEWLETT 
PACKARD 

i 

£'0177PA0m 

Authorized 
Dealer 

Personal 
Computers 

Masters of PC Technology 
There's a difference between knowing how to operate a computer and knowing 

how a computer operates. 

Don't settle for below average, straight out of the box, PC performance. At MicroAge 
we're masters of PC technology. We can make personal computers perform beyond 
your expectations. You get more computer for your money, more productivity for your 
time. 

MicroAge ... we know today's PC technology. We're already started on tomorrow's. 

MicroAge® 
"The Solution Store" 0 

For the MicroAge Computer Store closest to you call 

1- 800 -525 -4516 
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TWO LOGOS 

Table 2: Primitives found in both Logos, but under different names. 

Action of Primitive DR Logo Name IBM PC Logo Name 

DISK AND FILE OPERATIONS 
Invoke editor to edit disk file edf EDITFILE 

Show directory information[ getfs, spaced DIR 

Report size of file sizef FILELEN 
Set default for disk drive setd SETDISK 
Report default disk drive defaultd DISK 
Erase file from disk erf ERASEFILE 

MATH FUNCTIONS 
Number raised to exponent POWER 
Natural logarithm log LN 

MISCELLANEOUS 
Emit tones from speaker tones TONE 

PRINTER CONTROL 
Enable copying of text screen2 copyon DRIBBLE 
Disable copying of text screen copyoff NODRIBBLE 
Print graphics screen on printer printscreen (ps) PrtSc key 

SCREEN CONTROL 
Set fore -/background colors for text[ textbg, textfg SETTC 
Set space for text on split screen setsplit SETTEXT 
Mix text and graphics on one screen splitscreen MIXEDSCREEN (MS) 

Use two monitors twoscreen SETSCREEN 

'The combined effect of both DR Logo primitives is more or less equivalent to the IBM PC Logo 
primitive. 
The IBM PC Logo dribble and nodribble primitives can be used with other output devices besides 

the printer. 

parent, and, if frequent, can hurt a program's performance. 
My performance- testing adventure started when I decided 

to see how the two Logos would perform on David Ahl's sim- 
ple benchmark from Creative Computing ( "Creative Computing 
Benchmark;' February 8, 1984), which tests the speed and 
accuracy of floating -point computations, looping, and 
random -number generation. Although by no means an ex- 
haustive benchmark, it was a good choice for testing Logo. 
Listing 1 gives my Logo adaptation of this benchmark. 

Surprisingly, DR Logo did considerably better at this bench- 
mark than IBM PC Logo. Normal use had not suggested any 
such discrepancy in performance. If anything. I had formed 
the opinion that IBM PC Logo was faster than DR Logo. I 

decided to investigate this unexpected result further. 
Next, I selected two programs that are considered Logo 

classics: Flower and Tower. Flower is a turtle -graphics pro- 
gram that produces a picture of a flower, found in one form 
or another in just about every introductory Logo book. I 

originally wrote the version given in listing 2 as an example 
of how easy it is to produce a logically structured program 
with Logo. Tower (listing 3) is another program that appears 
repeatedly in the Logo literature. For a good analysis of Tower, 
see Brian Harvey's article in the BYTE special issue on Logo 
( "Why Logo ?" August 1982, page 163). Tower is a classic 
example of a program that is trivial to write when you use 

108 BYTE Guide to the IBM PC Fall 1984 

recursion, but moderately difficult to write when you are 
restricted to traditional iterative methods. 

The results of timing Flower and Tower didn't clear things 
up at all. They not only conflicted with the Ahl's benchmark 
timings, they conflicted with each other. Whereas Ahl's bench- 
mark had implied that DR Logo was twice a fast as IBM PC 

Logo, Flower implied they were about the same speed, and 
Tower implied IBM PC Logo was four times faster than DR 
Logo. Taken together. the three tests make a fine lesson in 
the unreliability of naive benchmarking. 

If I hadn't taken data on memory use for Flower and Tower, 
I would have given the whole thing up as a bad job. That 
data showed IBM PC Logo was using memory at significant- 
ly greater rate than DR Logo. The startling difference in work- 
space requirements for the Flower program intrigued me 
enough to press on. 

I could think of two ways to explain the conflicting timings: 
I) under certain conditions, IBM PC Logo was consuming 
workspace so fast as to require recycling more often than 
DR Logo, and 2) some IBM PC Logo primitives were faster 
than the corresponding DR Logo primitives, while others were 
slower. Of course, these explanations are not mutually ex- 
clusive; both effects could be present. 

I knew I would never be able to discriminate between the 
(continued) 
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COHERENT' IS SUPERIOR TO UNIX' 
AND IT'S AVAILABLE TODAY 

ON THE IBM PC. 

Mark Williams Company hasn't just taken a mini -computer 
operating system, like UNIX, and ported it to the PC. We 
wrote COHERENT ourselves. We were able to bring UNIX 
capability to the PC with the PC in mind, making it the most 
efficient personal computer work station available at an 
unbelievable price. 

For the first time you get a multi -user, multitasking operating 
system on your IBM PC. Because COHERENT is UNIX - 
compatible, UNIX software will run on the PC under 
COHERENT. 

The software system includes a C- compiler and over 100 utili- 
ties, all for 5500. Similar environments cost thousands more. 

COHERENT on the IBM PC requires a hard disk and 256K 
memory. It's available on the IBM XT, and Tecmar, Davong 
and Corvus hard disks. 

Available now. For additional information, call or write, 

Mark Williams Company 
1430 West Wrightwood, Chicago, Illinois 60614 
312/472 -6659 

fOlj Ma 
Williams 
Company 

COHERENT is a trade mark of Mark Williams Company. l INIX is a trade mark of Bell Laboratories. Circle 185 on inquiry card. 
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CIrcle 8 on Inquiry card. 

64K RAM chips 
(Min. 100) $4.49 ea. 

IIIIIIIIIIIIIII 

Sl...;;.;.' 
...._. :Ark 

IBM PC 256K, Disk Drives, FDC, 
Monitor and Adaptor $2350.00 

SANYO 555 -2 System with 
128KB Memory, 2 160KB Slimline 
Drives, Keyboard, MS -DOS and 
Micropro Software $1399.00 

TAVA Standard Unit with 128 KB 
Memory, Floppy Drive Controller, 
Videoadapter, 2 -320KB 
Slimline Drives, Monitor, 
Keyboard, Parallel Port & 
Serial Port $1750.00 

10MB Hard Disk Sub System for 
TAVA ®, IBM ®, and COLUMBIA® 

Qty. $899.00 

Disk Drive for IBM PC $149.00 

Color Graphics Card for IBM PC 
$199.00 

Printers by Epson, Okidata, 
Brother Call 

Floppy Drive Controller 
for IBM PC $169.00 

Color Monitor HX -12 by 
PGS $459.00 

Shipping and Handling extra. 
All transactions based on cashier's 
check or wire transfer. 

SCIENTIFIC 
RESEARCH CORP. 

714/261 -9137 
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TWO LOGOS 

Table 3: Primitives found only in DR Logo. 

Action of Primitive DR Logo Name 

DEBUG SUPPORT 
Enable split- screen debug mode 
Disable split- screen debug mode 
Disable trace mode 
Disable single -step mode 
Show the call tree of a procedure 
Show names of all primitives 
Show names of procedures calling a procedure 
Show names of all "top level" procedures 
Enable trace mode 
Enable single -step mode 

debug 
nodebug 
notrace 
nowatch 
pocall 
poprim 
poref 
potl 
trace 
watch 

DISK AND FILE OPERATIONS 
Rename file 
Full disk copy 
Copy file 
Format a disk 

changef 
copyd 
copyf 
initd 

EDITOR 
Invoke editor for everything in workspace /package 
Invoke editor for all procedures in workspace /package 

edall 
edps 

KEYBOARD INPUT 
Read keyboard line as single word readquote (rq) 

LISTS, WORDS, AND VARIABLES 
Convert word to all lowercase 
Extract a substring /sublist 
Random permutation of a list 
Sort a list 
Convert a word to all uppercase 
Position in list of last match made with memberp 
Protect argument from evaluation 

lowercase (lc) 

piece 

shuffle 
sort 
uppercase (uc) 

where 
quote 

MATH FUNCTIONS 
Absolute value 
Convert from radians to degrees 
Base 10 logarithm 
Convert from degrees to radians 
Tangent 

abs 

degrees 
log10 
radians 
tan 

MISCELLANEOUS 
Code segment 
Data segment 
Read byte from specified port 
Write byte to specified port 
Set segment for .deposit and .examine 
Comment 
Reboot DR Logo 
Assign word to function key 
Read position of light pen 
TRUE if light pen data available 

.getcs 

.getds 
in 

.out 

.setseg 
, 

bye 
fkey 
!pen 
1penp 

PROCEDURE DEFINITION AND FLOW CONTROL 
TRUE if argument is the name of a primitive primitivep 

(continued) 
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When Lotus wanted 
better graphics 
for 1 -2 -3, they 
chose a better 
graphics card -HERCULES: 

And then we became a standard. 
When the IBM" PC was introduced over 2 years ago, the talented 

people at Lotus realized that it was limited by a lack of high resolution 
graphics. They knew that this was going to have an adverse effect on 
1 -2 -3's graphics. And Lotus didn't want anything to hold back their 
revolutionary software. 

So they turned to Hercules. 
Lotus recognized that the Hercules Graphics Card delivered 

the performance they wanted. It offered high quality text and high 
resolution graphics on IBM's monochrome display. It completely 
replaced the IBM monochrome card. And it didn't cost an arm and 
a leg. 

Since then, Hercules has sold a lot of Graphics Cards. So many 
that the Hercules Graphics Card has become the high resolution stan- 
dard for the IBM PC. And this means that there is more high resolution 
graphics software available for Hercules than for any other graphics 
card you can buy. 

Software like Microsoft" Word. Our high resolution makes 
Word's text much sharper and easier on your eyes. And there are 
other programs for business graphics, computer aided design, 

terminal emulation and programming. 
Call for our free information kit. See why the 
company that made the first graphics card for 
the IBM PC still makes the best. 

Hercules. We're 
strong on graphics. 
800 255 5550 Ext. 409 

Address: Hercules, 2550 Ninth St., Berkeley, CA 94710 Ph: 415 540.6000 Telex: 754O63 Features: IBM monochrome display graphics resolution of 
720x348; parallel printer port; text mode software compatibility; free software for programming; 2 year warranty. Foreign distributors: Compuserve/ 
Canada; Reflex /U.K.; Computer 20001W. Germany; F disoft/France; SourceWare /Australia. Trademarks /Owners: Hercules /Hercules Computer Tech- 
nology; Microsoft/Microsoft Corp; IBM /International Business Machines; Lotus & 1-2-3/Lotus Development. 

Fall 1984 BYTE Guide to the IBM PC III 
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Quick.Who 
New Microsoft® Chart. Nothing draws conclusions better. 
Chart gives your IBM® PC presentation- quality business 

graphics. So you can be sure everyone gets the picture. Quick. 

Illustrate your point. 
Microsoft Chart helps you set up the chart that most 

clearly displays your information. Because Chart gives you 
the freedom to do what you want. Quickly and easily. 

Start by picking the chart that makes your point 
best: line, bar, area, pie, column, high -low, and scatter 
charts are shown right on the screen.You can see how your 

information looks in 
different charts, switching 
from one to the other on 
command. 

Then you can fine - 
tune the chart to get 

exactly what you want. Move any section. Position it, change 
its size, shape or highlight it. Your chart is displayed on the 
screen, so you can see how it 
looks with every change. 

Like it? Print it. Chart works 
with over 20 printers and more 
than 10 color plotters. 

Chart links with Microsoft Multiplan 

Chart it and print it in minutes. 

Microsoft and Multiplan are registered trademarks and MS is a trademark of Microsoft Corporation. IBM is a 

registered trademark of International Business Machines Corporation. Lotus and I.2 -1 are trademarks of Lotus Development Corporation. 
VisiCalc is a registered trademark of VisiCorrp. dBASE II is a registered trademark of Ashton-Tate. 
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gets the bonus? 

C 
#21 ftea-o 

Allerca 

t1.1+:rls 

c s r o 8 Region 
v QesotB 

So when the 
numbers change, the charts 
change. Automatically. It also picks up 
information from Lotus' 1 -2 -37 VisiCalc ° and dBASE II® 

Small wonder Microsoft puts you on top of the charts. 
We designed the MST=DOS operating system that tells the IBM 
PC how to think. And our BASIC is the language spoken 
by nine out of ten microcomputers worldwide. 

So if you want to get the picture, quick, call 
(800) 426 -9400. In Washington State, Alaska and Hawaii, call 
(206) 828 -8088. Ask for more information on Microsoft 
Chart. And the name of your nearest MICROSOFT. 
Microsoft dealer. The High Performance Software 
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APPARAT TAKES YOUR PC TO NEW REALMS. 
4401 South Tamarac Parkway, Denver, CO 80237- Customer Service 303/741 -1778 

Apparat retail outlets- DENVER: 4401 S. Tamarac Pkwy. 303/7'1 -2032 5224 W. Warren Ave. 303/985 -1217 
CHICAGO: 1844 S. Arlington 1 leights Rd. 312/640 -0322 
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Imagine your PC with 
Apparat add -ons. Imagine 
where it could take you. 
Special values from the hard disk 

experts. For example, imagine your IBM 
PC or Portable PC with hard disk capability. 
Apparat's external Hard Disk Subsystem 
is completely compatible, running DOS 
2.0 or 2.1 without modification or device 
drivers. And now you can get more capac- 
ity -22 and 33 MB formatted configura- 
tions -for less money. 22 MB for $2,295, 
33 MB for $2,995. Apparat also offers 
internal or external 10 MB drives at simi- 
larly low prices. 

XT owners -trade in your 10 MB 
drive for a larger Apparat hard disk 
drive. Our 22 MB drive is $1,299, but 
you pay just $899 with a trade -in of your 
existing 10 MB drive. Our 33 MB drive is 
just $1,799, but you pay just $1,399 when 
you trade in your existing 10 MB drive. 
Call the Apparat ordering hotline for 
trade -in details and shipping instructions. 

TEAC or Panasonic floppies. These 
half -height floppies are perfect for your 
PC, PPC, or XT. Call for trade -in prices on 
full- height floppies. 

New 28 pin EPROM programmer. 
Now Apparat has a new Prom Blaster for 
the PC. XT PPC and PCjr to program most 
28 pin EPROMS ( including the 2764, 128, 
256), in addition to our original Prom 
Blaster that programs most 24 pin EPROMS 
...each $129. We also make an EPROM 
cartridge for the PCjr to accept your newly 
programmed EPROMS. 

PPC and PCjr. Apparat has developed 
new products for the IBM Portable PC. 
Now available is a 256K RAM card and a 
Combo card ( P & S ). Both fit the PPC short 
slots. New for the PCjr is a 128K R.A, \I card 
and a Combo jr card ( P & clk ). Both fit the 
side attachment. 

Other Apparat add -ons. RAM cards 
for the PC and XT -64K $189, expandable 
to 512K. COMBO II card for the PC and XT, 

5 functions on one card -$189. CRAN1130 
card for the PC piggybacks COMBO II on 
64K RAM card-$359. 64K internal PRINT 
SPOOLER with parallel interface - $299. 
Stand -alone at 

parallel 

Warranty. All Apparat manufactured 
PC. boards sold after June 1, 1984 covered 
by our exclusive lifetime limited warranty 
covering parts and labor. 

AmApparat,Inc. 
ADD ON AND ON AND ON AND ON AND ON 

ORDERING AND DEALER 
INFORMATION 

800/525 -7674 
Price. lllllltil III lll:lllgl' Ilt)Illl 

Circle 11 on inquiry card. 

TWO LOGOS 

PROPERTY LISTS 
List of all objects having a specified property glist 

TURTLE COMMANDS 
Write text on graphics screen turtletext (tt) 

WORKSPACE MANAGEMENT 
Rearrange order in which procedures are displayed 
Disable storing of format information in workspace 
Disable poprim command 
Show all packages and their contents 
List of all procedures in workspace /package 

follow 
noformat 
noprim 
popkg 
proclist 

Table 4: Primitives found only in IBM PC Logo. 

Action of Primitive IBM PC Logo Name 

ASSEMBLY LANGUAGE INTERFACE 
Call subroutine .CALL 

DISK AND FILE OPERATIONS 
Load binary data from file 

Save binary data to file 
List of all open files 
Close file 
Close all open files 
TRUE if argument is a file 
Load a file into display memory 
Open file or device 
Show contents of file 
TRUE if end -of -file on read 
File or device specified by last SETREAD 
Current position in input stream 

Save graphics and text display in a file 
Attach input stream to open file or device 
Position input stream 
Attach output stream to open file or device 
Position output stream 
TRUE if end -of -file on write 
Current position in output stream 
File or device specified by last SETWRITE 

.BLOAD 

.BSAVE 
ALLOPEN 
CLOSE 
CLOSEALL 
FILEP 
LOADPIC 
OPEN 
POFILE 
READEOFP 
READER 
READPOS 
SAVEPIC 
SETREAD 
SETREADPOS 
SETWRITE 
SETWRITEPOS 
WRITEOFP 
WRITEPOS 
WRITER 

KEYBOARD INPUT 
TRUE if Caps Lock key reversed 
Enable /disable reversed Caps Lock operation 
Read in specified number of characters1 
Read in a single word' 

CAPS 
SETCAPS 
READCHARS (RCS) 
READWORD (RW) 

LISTS, WORDS, AND VARIABLES 
Format a number as scientific 
Format a number as fixed decimal 

EFORM 
FORM 

MATH FUNCTIONS 
Difference of arguments, prefix form 
Report precision of math operations 
Set precision of math operations 

DIFFERENCE 
PRECISION 
SETPRECISION 

(continued) 
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71-E 808715 IN STOCK! 
Micro Ware is the world's leading 
retailer of 8087s We also have the 
most accurate statistics on chip relia- 
bility. They are: .01% infant mortality, 
.00% adult mortality and .02% 8088 
incompatibility. As for ease of install- 
ation, we have never had a customer 
return a chip because of bent pins 
We are so confident that you will be 
able to successfully install and use 
the chip that we offer a 180 -day 
warranty with every chip we sell. That's 
90 days more than anyone else! 

To support the 8087 we stock the 
largest selection of of 8087 software 
anywhere. This includes: three 
FORTRANs, three PASCALs, APL, 
Intel's ASM86, PL /M -86, several Cs, 
87BASIC, 87MACRO and MATRIX - 
PAK For real time or multi -user appli- 
cations we offer RTOS'" - our imple- 
mentation of Inters iRMX executive. 
Our new products include a profes- 
sional debugger with 8087 support, 
an interface library which enables MS 
Fortran users to call the IBM Basic 

87 FORTRAN /RTOS'" - our adaptation of 
the Intel Fortran -86 Compiler generates in line 
8087 code using all 8087 data types including 
80-bit reals and 64 -bit integers The compiler 
uses the Intel large memory model, allowing 
code /data structures of a full megabyte, and 
supports overlays. Includes RTOS and support 
for one year $1350 

87PASCAL/RTOS" is Intel's ISO - 
Standard Pascal with 8087 -8088 exceptions 
These make it possible to use all the8087 data 
types directly, while generating modules in 
one of the three Intel Memory Models. Includes 
RTOS and support for one year $1350 

RTOS DEVELOPMENT PACKAGE 
includes 87FORTRAN, 87PASCAL, PL /M -86, 
Utilities, TX Screen Editor and RTOS $2500 

RTOS- 
REAL TIME MULTI -TASKING/ 
MULTI -USER EXECUTIVE 
RTOS is a Micro Ware configured version of 
iRMX -86. IncludesASM -86, LINK -86, LOC -86, 
LIB -86, and the ROM Hex Loader $600 

MWS-286" Configured to your specifica- 
tions, our computer runs RTOS -286 or XENIX 
Includes one Intel compiler, seven slot multibus 
chassis hard disk, streaming tape backup and 
Intel Service Contract Six to twenty times faster 
than your PC CALL 

OBJ -ASM' - a multipass object module 
translator and disassembles Produces 
assembly language listings which include public 
symbols external symbols and labels 
commented with cross references. Ideal for 
understanding and patching object modules 
and libraries for which source is not 
available $200 

MiCrO P.O. Box 79 
Kingston, MA 

02364 
(617) 746 -7341 Ware 
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Compiler Library, and a translator that 
converts object modules into read- 
able assembly language files If you 
have a question about which com- 
puter, language, compiler, operating 
system or application package is 
best suited to your problem, we can 
answer it Just call: 
Information and Orders - 

617- 746.7341 
University, Corporate and 
Government Buyers - 

617- 746 -7364 

Micro 
WaYTM 

8087 Support 
PC TECH JOURNAL REVIEW: 
"The Micro Ware package is prefer- 
able ... it executes the basic opera- 
tions more rapidly and Micro Ware 
provides a free update service." 
87BASIC' includes patches to the IBM 
Basic Compiler and both runtime libraries for 
USER TRANSPARENT and COMPLETE 8087 
support Provides super fast performance for 
all numeric operations including trigono- 
metrics, transcendentals, addition, subtraction, 
multiplication, and division $150 

87BASIC /INLINE' generates inline 
8087 code! Converts the IBM Basic Compiler 
output into an assembly language source listing 
which allows the user to make additional 
refinements to his program. Real expression 
evaluations run five times faster than in 
87BASIC $200 

87MACRO' - our complete 8087 software 
development package. It contains a "Pre- 
processor," source code for a set of 8087 
macros, and an object library of numeric 
functions including transcendentals, 
trigonometrics, hyperbolics, encoding, 
decoding and conversions $150 

87DEBUG" - a professional debugger with 
8087 support, a sophisticated screen -oriented 
macro command processor, and trace features 
which include the ability to skip tracing through 
branches to calls and software and hardware 
interrupts. Breakpoints can be set in code or 
on guarded addresses in RAM $150 

FOR -BAS' - a library of interface routines 
which allow MS Fortran programs to call the 
IBM Basic Compiler library and access 
features such as the RANDOM NUMBER 
GENERATOR, SOUND, PLAY, DRAW and 
SCREEN commands $150 

You Can 
TaIkTo Us! 

8087 -3 CHIP $175 
including DIAGNOSTICS and 180 -day warranty 

64K RAM Upgrade $47.50 
87 /88GUIDE - an excellent tutorial on 
writing 8087 code and interfacing it with 
compilers Full of code that runs! $30 

MATRIXPAK'" manages a MEGABYTE! 
Written in assembly language, our runtime 
package accurately manipulates large matrices 
at very fast speeds Includes matrix inversion 
and the solution of simultaneous linear equa- 
tions. Callable from MS Fortran 3.2, 87 MACRO, 
87BASIC, and RTOS each $150 

MICROSOFT FORTRAN 3.2... $239 
MICROSOFT PASCAL 3.2 $209 
These IEEE compatible compilers support 
double precision and the 8087 

MICROSOFT C COMPILER includes 
Lattice C and the MS Librarian $350 

LATTICE C with 8087 support $350 
SCO XENIX ' " " ""°'°" 595 
Unisource VENIX/86' "' ""`~ " 800 
FLOAT87 for MS C 125 
SuperSoft Fortran 66 299 
Computer Innovations C86 345 
STSC APL*PLUS /PC 500 
TURBO PASCAL 45 
TURBO PASCAL with 8087 Support 85 
HALO GRAPHICS CALL 
GRAPHMATIC 125 
ENERGRAPHICS 295 
Professional BASIC 295 
Kidger Optical Design Program 3000 
COSMOS REVELATION 850 
SuperCalc Ill with 8087 Support CALL 
MAYNARD WS1 HARD DISK 995 
MAYNARD WS2 HARD DISK 1170 
256K RAM CHIPS CALL 
MAYNARD ELECTRONICS Boards CALL 

NO CHARGE FOR CREDIT CARDS 
ALL ITEMS IN STOCK 

CALL FOR COMPLETE CATALOG 
IBM PC is a registered trademark of IBM Corp. 8087, 
iRMX -86, LINK -86, FORTRAN -86, ASM -86, LOC -86. 
PL/M -86 and LIB-86 are trademarks of Intel Corp. 
87FORTRAN /RTOS, 87PASCAL/RTOS, 87 BASIC. 
87MACRO, MATRIXPAK 87 /88GUIDE, 87BASIC4 and 
MicroWay are trademarks of Micro Ware, Inc 
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TWO LOGOS 

MISCELLANEOUS 
Exit from Logo to PC -DOS 
Set RS -232C port parameters 
Force parsing of procedure definitions 

.DOS 

.SETCOM 
REPARSE 

SCREEN CONTROL 
Report number of monitors in use 
Report "scrunch" factor2 
Set "scrunch" factor2 
Set width of display (40 or 80) 

Report color attributes of text display 
Report width of display 

.SCREEN 

.SCRUNCH 

.SETSCRUNCH 
SETWIDTH 
TEXTCOLOR (TC) 

WIDTH 

TURTLE COMMANDS 
Fill area with color 
Report color palette 
Select color palette for turtle pen 
Set shape of turtle as specified 
Redefine shape table entry 
Stamp turtle image at current position3 

FILL 
PALETTE (PAL) 
SETPAL 
SETSHAPE 
SNAP 
STAMP 

'These primitives can also be used for file input. 
'The "scrunch" factor is the ratio of vertical turtle steps to horizontal ones -it determines how 
square a turtle -space square looks on the display. 
'A stamped turtle image remains after the turtle moves away. 

You can now learn C on your own with... 

Learning to Program in C 

Thomas Plum's LEARNING TO PROGRAM IN C has 
been called the "best tutorial on the C language." The 
book explains hardware and its relationship with C. It 
also includes chapters on data, operators, statements 
and control flow, functions, software development, 
pointers and structures of most pieces of the C language. 
And it describes each language feature, illustrates its 
use, and describes how or why to use it. 
With it, you'll have all you need to learn Con your own. 

Also Available 
C PROGRAMMING GUIDELINES is a valuable compil- 
ation of standards for ensuring consistency in style 
and usage of C. 

Order Now 
LEARNING TO PROGRAM IN C (372pp, 7'/2" x 10 ") 
and C PROGRAMMING GUIDELINES(140pp, 71/2" x 10 ") 
are each available for $25.00 a copy. A FREE C Language 
Pocket Guide is included with each order. To order, call 
PLUM HALL 609 -927 -3770. Or complete and mail 
the coupon today. Circle 145 on inquiry card. 

r-- 

Please send me: 
copies of Learning to Program in C @$25. /copy. 
copies of C Programming Guidelines @$25. /copy. 
information on C training courses. 

In NJ, add 6% sales tax. Quantity discounts available. 
Overseas, send $30 U.S. 

Check American Express Master Card Visa 

Card # Exp. Date 

Signature 
Name 

Company 

Address 

City /State /Zip 

eC 

Programming 
Guidelines 

;Somas Pum 

PLUM HALL 
1 Spruce Av Cardiff NJ 08232 
609- 927.3770 
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TWO LOGOS 

Table 5: Logo benchmark results. 

IBM PC Logo DR Logo 
Time Nodes Time Nodes 

Program Loops (sec) Used (sec) Used Remarks 

Ahl.benchmarkt 1000 690.7 351.5 several recycles executed 

Flower 1 15.4 19416 17.4 27 turtle graphics 

Tower2 4 1.4 245 6.2 95 recursion test 
5 3.0 437 12.1 175 

6 5.8 821 24.2 335 

Loop 500 2.2 59 10.8 11 empty repeat loop 
1000 4.2 59 21.3 11 

2000 8.4 59 42.5 11 

Cntr 500 4.0 1060 18.2 511 repeat loop with counter 
1000 7.8 2060 36.7 1011 

2000 15.7 4060 73.2 2011 

Fptest IBM PC Logo precision = 10 DR Logo precision = 15 

Add 100 7.0 1589 10.7 824 
200 13.7 3089 20.6 1624 

400 27.0 6089 41.2 3224 
Multiply 100 8.2 2971 10.2 824 

200 16.2 5871 20.6 1624 
400 32.6 11672 40.3 3224 

Divide 100 8.6 2179 9.8 819 
200 17.3 4274 19.3 1619 
400 34.6 8467 38.2 3219 

Square Root 25 11.7 8670 2.8 219 
50 23.5 17475 5.2 419 

100 42.6 34842 10.5 819 

The floating -point accuracy test results were 3.6e -5 for IBM PC Logo and 1.115e -10 for DR Logo. The random -number test results were 26.06 for IBM PC 
Logo and 1.62 for DR Logo. For both these tests. the smaller the result the better. 'For Tower benchmark, number shown under Loops is recursion depth. 

_ %lime 

IBM PC/XT COMPATIBLE 
Computer Case $140.00 
Keytronic Keyboard $180.00 
PC 65 Watt Power Supply $150.00 
XT 100 Watt Power Supply $190.00 
PC /XT Bare Board $ 90.00 
Shugart SA455 320KB Floppy Disk ....$169.00 
Shugart SA712 10MB Hard Disk $625.00 
Shugart SA606 10MB Hard Disk $375.00 
Hard Disk Controller $325.00 
Floppy Disk Controller w /Serial, 
Parallel, Game Ports $250.00 
Color Graphic Card $210.00 
Monochrome Card $225.00 

OEM /DEALER INQUIRIES WELCOME 

ELECTRADE CO. (408) 946 -2541 
780 Trimble Rd., Suite 605 

San Jose, CA 95131 

Circle 55 on inquiry card. 

8051 & 804818041 
CROSS ASSEMBLERS 
FOR THE IBM PCIXT 

and COMPAQ COMPUTERS 
Save the cost of a development system by using 
your PC to develop software. Save time and im' 
prove programmer's productivity by using Cross 
Assemblers specifically designed for the 8051 8 
8048/8041. MetaLink's Cross Assemblers 
- Provide software support for all five 8051 

memory spaces 
- Allow special bit address selectors for the 8051 

Boolean Processor 
- Recognize all Intel defined symbols for the 

hardware registers 
- Include a detailed User's Manual and explicit 

error messages to simplify assembler usage 
The Cross Assemblers are machine language op- 
timized for extremely last assemblies. They sup- 
port all components in either the 8051 family or the 
8048 /8041 family. Standard Hex format is output 
for PROM programmers. 

Only $145.00 

1letal.ink Corp. 
33 W. Boxelder Place, Suite 110 

Chandler, AZ 85224 
(602) 926 -0797 

VISA/Mastercard accepted 

Circle 107 on inquiry card. 

FUJI FILM 
FLOPPY DISK 

The Heavy -Duty Disks 
MD1D- Single Sided - Double Density 

box 

90 18. / °f nr u $46 so Special 10 ea 

MD2D- Double Sided - Double Density 
box 

90/ 10 °' I y $70 50 Special 21. 

Pd 

Precision Data Products 
P.O. Box 8367 
Grand Rapids. MI 49508 
Outside U.S.A. 16161 4523457 
Michigan 1. 800.632.2468 
Outside Michigan 1 800.258 -0028 

C.O.D. 

f7 Add 10% surcharge for less 
than 50 diskettes. Shipping 
and Handling 53.001100 or 
less diskettes. MI residents, 
add 4% sales tax. C.O.D. - 
add 52.00. 

Circle 146 on inquiry card. 
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11. 

Why people choose an IBM PC in the first place 
is why people want IBM service...in the first place. 

After all, who knows your IBM Personal 
Computer better than we do? 

That's why we offer an IBM maintenance 
agreement for every member of the Personal 
Computer family. It's just another example 
of blue chip service from IBM. 

An IBM maintenance agreement for your 
PC components comes with the choice of service 
plan that's best for you -at the price that's 
best for you. 

Many customers enjoy the convenience and 
low cost of our carry -in service. That's where 
we exchange a PC display, for example, at any 
of our Service /Exchange Centers. 
Circle 83 on Inquiry card. 

And for those customers who prefer it, we 
offer IBM on -site service, where a service repre- 
sentative comes when you call. 

No matter which you choose for your PC, 
an IBM maintenance agreement offers you fast, 
effective service. 

Quality. Speed. Commitment. That's why 
an IBM maintenance agreement means blue 
chip service. To find out more about the 
specific service offerings available for your PC, 
call 1800 IBM -2468, Ext. 104, 
and ask for PC Maintenance. 

MS 

Blue chip service from 

IMINE m 
IIMMB - I1 

I=1 - - - --- ---- --- 
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In the battle of wits with 
your computer, you now have a 
powerful new ally. An information 
management system called 
CDI /100. 

It brings our experience in 
the minicomputer world to your 
micro, giving you a fast, powerful, 

flexible tool for creating, accessing 
and changing data base informa- 
tion. CDI /100 is so easy, novices 
can proceed with ease. And so flex- 
ible, experts can adapt and build 
specialized applications. 

CDI /100 features include a 
relational data base management 

system - the only one you'll find 
with variable length fields. Plus an 
open -ended file structure with a 
recordkeeping system that is virtu- 
ally limitless. 

Most revolutionary of all, 
CDI /100 allows you to use a host 
of existing application programs, 
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so you can easily transfer files or 
add the programs of your choice. 

To find out how you can 
acquire an information manage- 
ment system that lets you take 
charge fast and efficiently, ask for a 
test demonstration of CDI /100 
wherever you buy your software. 

Exceptional New Software Concept 
Everyone's Filing System 
English -like Inquiry Language 
Dynamic Menu System 
Integrated Help Features 
Relational Data Management 
Enhanced Basic Compiler 
Dictionary Supported Data Base 
Task Master 

CDI 
CD1 Information Systems, In 
1309 114th Ave. S.E. 
11elleaic,\XA 9H004 

(206) 455 -5117 

INCREASE YOUR PERSONAL POWER.' 
Circle 31 on inquiry card. 
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TWO LOGOS 

Listing I: My adaptation of Ahl's simple benchmark program. 

TO AHL.BENCHMARK :M 

(LOCAL "N "A "S "R) 

MAKE "N I 

MAKE "R 0 

MAKE "S 0 

PRINT [START TIMER( 
REPEAT :M 

1 

MAKE "A :N 

REPEAT 10 

MAKE "A SORT :A 

MAKE "R :R + RN 

REPEAT O 

1 

MAKE "A :A :A 

MAKE "R :R + RN 

MAKE "S :5 + :A 

MAKE "N :N + I 

PRINT (STOP TIMER) 
PRINT ABS (1010 -:S / 5) 

PRINT ABS (1000 -:R) 
END 

TO RN 

OUTPUT (RANDOM 32768) / 32768 
END 

TO ABS :X 

IF :X < 0 

(OUTPUT -:XI 
(OUTPUT :XI 

END 

Note: The ABS procedure is not required by the DR Logo 
version of Ahl.benchmark because abs is a DR Logo primitive 

Listing 2: Flower, 

TO FLOWER 
STARTUP 
BLOSSOM 
GREENERY 

TITLE 

CLOSE. DOWN 
END 

TO START.UP 

CLEARSCREEN 

HIDETURTLE 
FULLSCREEN 

PENUP 

FORWARD 30 

a turtle -graphics program. 
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PEN DOWN 

END 

TO BLOSSOM 

SETPC 2 

CIRCLE 

RIGHT 18 

PETALS 

PENUP 

HOME 
PEN DOWN 

END 

TO GREENERY 

SETPC I 

STEM 

LEFT 30 

LEAF 

LEFT 120 

LEAF 

END 

TO TITLE 

SETPC 3 

PENUP 

SETHEADING 0 

BACK 15 

SETX XCOR -24 
TURTLETEXT (FLOWER) 

END 

TO CLOSE.DOWN 
HOME 

SETPC 2 

PEN DOWN 
END 

TO CIRCLE 

LOCAL "STEP 
PENUP 

FORWARD 18 

LEFT 90 

PEN DOWN 
MAKE "STEP 18 RADIANS 4 

REPEAT 90 

FORWARD :STEP 

LEFT 4 

1 

PENUP 

RIGHT 90 

BACK 18 

PEN DOWN 
END 

TO PETALS 

REPEAT 5 

www.americanradiohistory.com

DK Crown Holdings Inc.
Ex. 1022, Page 130

www.americanradiohistory.com


TWO LOGOS 

RIGHT 72 

PETAL 

EN D 

TO PETAL 

REPEAT 5 

FORWARD 35 

RIGHT 72 

END 

TO LEAF 

RIGHT 45 

REPEAT 90 

FORWARD I 

RIGHT I 

RIGHT 90 

REPEAT 90 

FORWARD 1 

RIGHT I 

1 

RIGHT 45 

END 

TO STEM 

FORWARD 30 

BACK 100 

END 

TO RADIANS :D 

OP PI :D / 180 

END 

TO TURTLETEXT :TXT 

LOCAL "N 
MAKE "N I 

RIGHT 90 

SHOWTURTLE 
REPEAT COUNT :TXT 

1 

WRTWORD ITEM :N :TXT 

MAKE "N :N+1 

1 

SETSHAPE "TURTLE 
HIDETURTLE 

END 

TO WRTWORD :WD 
IF EMPTYP :WD 

1 

FORWARD 5 

STOP 

SETSHAPE ASCII FIRST :WD 
STAMP 
FORWARD 5 

WRTWORD BUTFIRST :WD 
END 

Note: RADIANS. TURTLETEXT. and WRTWORD procedures 
are not required by the DR Logo version of Flower because 
radians and turtletext are DR Logo primitives. 

Listing 3: The Tower of Hanoi program. 

TO TOWER :N FROM :TO :EXTRA 
IF :N = 0 ISTOPI 

TOWER :N- I FROM :EXTRA :TO 
(PRINT "MOVE :N "FROM FROM "TO :TO) 
TOWER :N- I :EXTRA :TO FROM 

END 

Listing 4: A simple loop 

program (Loop). 

TO LOOP :N 

PRINT "START 
REPEAT :N (IDLE] 

PRINT "STOP 
END 

TO IDLE 
END 

Listing 5: A simple loop 

with counter program (Cntr). 

TO CNT :N 

LOCAL "I 
MAKE "I 1 

PRINT "START 
REPEAT :N IMAKE "I :I + I 

PRINT "STOP 
END 

Listing 6: Floating -point arithmetic test program (Fptest). 

TO FPTEST :N :OPR 

IF OR (:OPR = " +) (:OPR = ") 
1 

DOIT :N (SENTENCE (MAKE "I :J( :OPR ":J) 

STOP 

IF :OPR = "I 
1 

DOIT :N (MAKE "I I .0 / :II 

STOP 

IF :OPR = "SORT 

DO.IT :N (MAKE "I SORT :JI 

STOP 

(PRINT II DON'T KNOW HOW TO TEST) :OPR) 

END 

(continued) 
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TWO LOGOS 

TO DOIT :N :RLIST 

(LOCAL "I "J) 

MAKE "1 1 .0001 

PRINT "START 
REPEAT :N 

RUN :RLIST 

MAKE "J :J + 1.0 

1 

PRINT "STOP 
(PRINT FOR j =1 :J-1 11 =I :11 

END 

two effects if I continued to use typical programs as bench- 
marks. I needed to write programs simple enough for me to 
know exactly what was going on. The first of these were Loop 
and Cntr (listings 4 and 5). As it did with Tower, IBM PC Logo 
ran both programs four times faster than DR Logo did. For 
these programs, the Nodes Used results show recycling can 
never degrade the performance of IBM PC Logo relative to 
DR Logo. Loop will never recycle because it uses a constant 
amount of workspace. Cntr will eventually recycle, but DR 
Logo will be slowed more by this than IBM PC Logo because 
DR Logo uses up one part in 10,000 of its workspace in every 
iteration, while IBM PC Logo uses up only one part in 15,000. 
The tests with Loop and Cntr supported the idea that the 
speed of primitives determines performance more than the 
frequency of recycling does. 

What primitives could have slowed IBM PC Logo down so 
much while running AhI's benchmark? I recalled that IBM PC 
Logo uses true variable -precision floating -point arithmetic, 
which has a well- deserved reputation for being slow. Thus 
the floating -point arithmetic primitives were good candidates. 
I wrote a program to test them, and the result was Fptest 
(listing 6). While this program is more elaborate than it needs 
to be, it shows off Logo's ability to pass an arithmetic operator 
to a procedure, something most programming languages 
don't allow. The results from running Fptest strongly support 
the idea that IBM PC Logo's problem when running AhI's 
benchmark is its floating -point arithmetic. However, note that 
IBM PC Logo's square -root primitive consumes workspace 
at a rate 40 times faster than DR Logo's, indicating that the 
recycling effect probably contributes as well. 

CAN LOGO REPLACE BASIC? 
Let me restate the question in the limited context of the IBM 
PC. Can either DR Logo or IBM PC Logo replace the Microsoft 
BASIC that comes with PC -DOS? For some applications it can, 
for others it cannot. BASIC is used (or abused, if you prefer) 
to program an incredibly wide range of applications. Indeed, 
the range is so wide that I am sure I don't know its real dimen- 
sions. The best I can do is mention some applications where 
I think Logo would work better than BASIC and others where 
I think BASIC would work better. 
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Since I know Logo was designed to serve education, I wasn't 
surprised to find that both of the Logos reviewed here live 
up to Logo's reputation as a superb tool for exploring and 
demonstrating fundamental concepts in such fields as math- 
ematics, physics, and computer science. Logo is sheer delight 
when used for this purpose. I imagine it would function just 
as well when applied to other subject matter, say economics 
or biology. 

A lot of Logo's value in education derives from its excel- 
lence as a language in which to write simulations. This area 
is one in which BASIC is widely used, but where both DR 
Logo and IBM PC Logo are superior. I find both versions of 
Logo better than BASIC for numerical computation. Since 
simulation and numerical computation are two of the most 
important applications for computers in science and engi- 
neering, it follows that either Logo could profitably displace 
BASIC in these fields. 

These Logos should also be of interest to computer scien- 
tists and software engineers for rapid prototyping. Rapid pro - 
totyping allows you to try out your ideas in a series of small, 
quickly written programs before you incorporate them into 
a large and complex one. Prototypes developed in Logo are 
easy to translate into languages such as C, Pascal, or PL /I. 
This cannot be said for Microsoft BASIC. When there isn't 
much need for file handling, DR Logo has the edge over IBM 
PC Logo for prototyping because it provides the better de- 
velopment environment. 

Microsoft BASIC will clearly outdo either of the Logos in 
most business applications that are mainly of a clerical or 
financial nature. BASIC's superior capability for handling files 
ensures this. File -handling superiority will probably tip the 
balance in BASIC's favor for text -processing applications as 
well, although both Logos are superior to BASIC in their abili- 
ty to manipulate text data in memory. 

WHICH LOGO IS BETTER? 

The choice between Logos is another difficult question. Al- 
though the two Logos have much in common, each has 
strengths and defects not found in the other. Every time I 

am developing a program in one, I find myself wishing for 
features the other has. If I were forced to choose between 
them, I would probably choose DR Logo because it provides 
the better programming environment. But its I/O limitations 
would make this a hard decision. The pros and cons are so 
intertwined that I can easily understand someone else choos- 
ing IBM PC Logo instead. 

My performance tests do not allow any absolute judgment 
to be made either. Programs that do a lot of number crunch- 
ing run faster in DR Logo, but IBM PC Logo has variable - 
precision floating -point computation. Programs that do a lot 
of recursive list processing run faster in IBM PC Logo, but 
DR Logo has the better set of list- processing primitives. For 
many typical Logo programs, no significant difference will 
be apparent. The Flower program is a good example. 

What I would like is a Logo'with all the good features of 
the two reviewed here and none of the bad. That would be 
a dynamite programming language. Maybe such a Logo will 
be available for the IBM PC soon -perhaps even in a subse- 
quent release of either DR Logo or IBM PC Logo. 
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Manners. 
of 
Speaking 

BY JAMES L. WEINER 

More people are probably 
"programming" with 
spreadsheet software 
than in any traditional 

programming language. Spreadsheet 
software allows you to express a large 
number of real -world problems in terms 
the computer can understand and solve. 
After all, how many doctors, lawyers, 
and people in business need to calcu- 
late the factorial of a number? Home or 
business users deal with objects and 
relations in the world around them. 
They want to be able not only to track 
the deposits and withdrawals in their 
checking accounts but also to calculate 
the balance automatically. 

The Japanese, who have recognized 
that computing is no longer reserved for 
programmers, are developing a new 
generation of computers to meet the 
challenge. To complement this new gen- 
eration of computers, they chose a new 
logical programming language called 
PROLOG. 

The Japanese effort. termed the "Fifth - 
Generation Project :' is sponsored by 
both industry and government. The aim 
of this 10 -year undertaking is not only 
to develop a new generation of com- 
puters but to develop integrated sys- 
tems of software and hardware capable 
of what the Japanese call "knowledge 
information processing":---applied arti- 
ficial intelligence. Because it's based on 
objects and relations, the stuff of logic, 
PROLOG is clearly the right language for 
the project. 

THE LOGICAL 
RECORD KEEPER: 
PROLOG ON THE 
IBM 
This very high -level language makes it easy to program 
knowledge- intensive tasks 

How many 
doctors, lawyers, 

and people in 

business need to 

calculate the 
factorial of a 

number? 

Initially developed by a group at 
Marseille, France, headed by Alain Col - 
merauer, PROLOG is based on ideas 
proposed by Robert Kowalski, then at 
the University of Edinburgh, who sug- 
gested using logical inference as a form 
of computation. The most efficient and 
well- engineered version of PROLOG was 
developed for the DEC -10 by a group 
headed by David H. D. Warren and 
which included Luis Pereira, Fernando 
Pereira. Lawrence Byrd, and David 
Bowen. Called the Edinburgh DEC -10 
PROLOG, it was the first to support both 
an interpreter and a compiler as well as 
a sophisticated debugger. 

At the University of New Hampshire, 
under my direction, a graduate student 
named Sidney Clark created a portable 
version of the Edinburgh DEC -10 inter- 
preter for the IBM PC. UNH PROLOG 
will be available commercially early in 
the fall of 1984. 

USING PROLOG: AN EXAMPLE 

PROLOG is a programming language 
that uses familiar questions and answers 
in interaction with a common database. 
A user poses a question to the com- 
puter, and the computer, using PROLOG 
and its database, responds. Programs in 
PROLOG are rules, stored in the data- 
base, for transforming input to output. 
What makes PROLOG unique is that the 
system alleviates the need to explicitly 
state how to use knowledge in the data- 
base to answer a question. Thrown out 
of the vocabulary of programming are 
such constructs as IF.. .THEN . .. ELSE, 
FOR ... LOOPS, and REPEAT... UNTIL. 
Programmers can focus on describing 
what a problem is and let the language 
determine how the database can solve 
it. While designing a programming ex- 
ample in PROLOG for this article. I have 
tried to convey both how PROLOG 
works and how simple it is to use. To 
some readers my example won't look 
like sound programming; to others, it 
will look like the only way. 

Suppose we have a large record col- 
lection, and we maintain information 
about it in a three -drawer file cabinet. 
as shown in figure 1. The first drawer. 

(continued) 

lames Weiner teaches in the computer science 

department at the University of New Hampshire. 

He can be reached at the UNH Computer 
Science Dept., Kingsbury Hall, Durham, NH 
03824. 
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PROLOG 

labeled "records;' contains an entry on 
an index card for each record in the col- 
lection. The entry relates the title of the 
record with the ensemble that per- 
formed it, its conductor, the label on 
which it was recorded, its catalog 
number, and its location on the shelves. 
The index cards used to be ordered, but 
now they are in disarray. We use the 
information in this drawer mainly to 
retrieve a record from the shelf. Some- 
times, though, we use the information 
to answer a question about a record: 
"Who conducted the Berlin Philhar- 
monic performing Handel's 'Messiah' 
for RCA ?" 

Let's assume we enjoy listening to dif- 
ferent recordings of the same composi- 
tion. Another drawer, labeled "perfor- 
mance;' relates composition titles to in- 
formation about the recording. Similar- 
ly, we might like listening to a particular 
composition on a record that features 
one of our favorite soloists, and thus yet 
another drawer exists, this one labeled 

"solo :" that relates record, composition, 
and soloist. Examples of cards from 
each drawer are given in figure 2. 

Applying PROLOG to this problem is 

simple. We enter the information on each 
card into a file that is loaded into PRO- 
LOG. (In PROLOG this is called "consult- 
ing:') Tb distinguish between entries from 
different drawers, we'll use the drawer 
label. For example, one entry in the 
"records" drawer might refer to the 
record entitled "Bach- Orchestral Suites" 
performed by the Academy of St. Mar- 
tin in the Fields and conducted by 
Neville Marriner. The record's label is 
Argo, and its catalog number is zrg948. 
In PROLOG this entry might appear as: 

records ( "Bach- Orchestral Suites," 
Academy of St. Martin in the Fields, 
marriner, argo, zrg948). 

This recording features Bennett on the 
flute. To indicate the corresponding en- 
try in the "solo" drawer, we must have 
an entry in the PROLOG file, such as: 

solo (bennett, argo, zrg948). 

HIGH TECHNOLOGY AT AFFORDABLE PRICES 
Dot Matrix Printers 
C. Rob Prowriter BPI (IBM -PC) S 439.88 
C. Itoh HotDot 509.88 
C. Itoh A -10 Starwriter (18 cps) 549.88 
DMX -80 (Panasonic 1090) 259.88 
Epson RX/FX/LQ Series CALL 
Microline 92 w /IBM graphics 469.88 
Microline 93 w /IBM graphics 699.88 
NEC Pinwriter(80 col /PC) 759.88 
NEC Pinwriter(132 col /PC) Series 999.88 
NEC 2050 for IBM -PC (18 cps) 899.88 
NEC 3550 for IBM -PC (33 cps) 1779.88 
Qume LetterPro 20 709.88 
Silver Reed EXP -770 (25 cps) 979.88 
Silver Reed EXP -550 (17 cps) 559.88 
Silver Reed EXP -500 (12 cps) 439.88 
Silver Reed EXP -400 (10 cps) 329.88 
Star Micronics PowerType (18 cps) CALL 
Star Micronics Printers CALL 
Toshiba P -1351 1439.88 
Toshiba P -1340 819.88 

Modems 
Hayes Smartmodem 12008 $ 479.88 
Novation SmartCat +, 1200bd 409.88 
Novation Access 1-2-3 299.88 
USR Password, 1200 baud 369.88 

Monitors 
Amdek 300G (green) $ 144.88 
Amdek 300A (amber) 159.88 
NEC JB -1205M (amber) 159.88 
Princeton Graphics HX -12 509.88 
Princeton Graphics Max -12 199.88 
Roland DG-121 (green or amber) 149.88 

IBM -PC Peripherals 
64K Memory (4164/200ns) 9 /pkg $ 69.88 
Alloy 41 MB Disk/Tape System CALL 
Alloy PC Backup System CALL 
Hercules Graphics Card 379.88 
Keytronics 5151 keyboard 219.88 
Mouse Systems PC -Mouse (3.0) 199.88 
Paradise MultiDisplay 449.88 
NEWT Quadram 384K Ouadboards CALL 
Quadram Quad 512 + 164K) 239.88 
Quadram Quad 512 + (512K) 609.88 
Quadram OuadColor -1 219.88 
Quadram OuadLink 509.88 
STB Graphics Plus II 479.88 
STB Super I/O 169.88 
STB Super RIO (64K) 299.88 
Tandon TM 100 -2 DSDD 229.88 
Titan Cygnus I/O (clock/parallel) ... .. 149.88 
Titan Cygnus I/O (clock/RS -232) 169.88 

TECHNICAL SALES DESK 
(603) 881 -9855 
TOLL -FREE ORDER DESK 
(800) 343-0726 

Hours: 9:00 to 5 :30 EST, Mon -Fri 
FREE UPS ground shipping on all orders over $50 
(under $50 add $2.50 handling) 
MasterCard, VISA, American Express, Diners 
Club & Carte Blanche credit cards accepted 
No surcharges on credit card 
CODs accepted up to $1000 (add $10 for COD 
handling). Payable with certified check. money 
order or cash. 
Sorry, no APO /FPO or foreign orders 

HIGH TECHNOLOGY AT AFFORDABLE PRICES 

THE BOTTOM LINE 
MILFORD, NH 03055 -0423 1 TELEPHONE (603) 881 -9855 
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A composition performed on this 
record is Bach's "Orchestral Suite No. 2 

in B minor :' Tò indicate this, we need an 
entry in our PROLOG file such as: per- 
formance ( "Orchestral Suite No. 2 in B 

minor," bach, argo, zrg948). 
Each entry in our file is a fact about 

the record collection. For example, we 
know from our file that there was a per- 
formance of Bach's "Orchestral Suite 
No. 2. in B minor" on the Argo label, 
catalog number zrg948. Once con- 
sulted, these facts will be stored in PRO - 
LOG's internal database. Now let's in- 
voke PROLOG: 

UNH Prolog 1.3 - -- 

?- 

When invoked, PROLOG responds 
with a prompt that invites a question. 
Initially, PROLOG doesn't know much. 
We must consult our file of facts to add 
to PROLOG's knowledge. So we ask 
PROLOG to "consult the file 'records,' if 
you can ": 

UNH Prolog 1.3 - -- 

?- consult(records). 
records consulted 

yes 

I 
?- 

PROLOG responds with the fact that 
the "records" file was consulted; that is, 

the facts within it were added to the 
database. The "yes" indicates it tried to 
consult the file, and a new prompt in- 
vites another question." We can ask, 
"Did Bennett perform a solo on argo 
record, catalog number zrg948 ? ": 

I ?- solo(bennett,argo,zrg948). 
yes 

?- 

PROLOG answers in the affirmative; it 
knows that Bennett performed a solo on 
Argo record zrg948. To answer, it has 
gone through very much the same pro- 
cess that you would go through by 
hand. In the same way you thumb 
through your index cards looking for 
one that matches the information in the 
question, PROLOG "thumbs" through its 
database looking for a fact that matches 
the question. 

LOGICAL QUESTIONS 
If all you could ask were yes /no ques- 
tions, PROLOG would be relatively 
useless. But you can ask PROLOG more 
interesting questions: for example, 
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PROLOG 

Figure I: The file cabinet. 

Performances 

Get performance Who conducted 

Figure 3: Rephrasing the question. 

Who soloed 

"What soloist performed on Argo 
record zrg948 ?" 

?- solo(Soloist,argo,zrg948). 
Soloist = bennett. 
yes 

Questions like the above involve a 

concept similar to that of "variables" in 

other languages. Variables in PROLOG 
are distinguished from other words by 
starting with an uppercase letter. (Other 
versions of PROLOG use different vari- 
able conventions. For example, Micro - 
PROLOG allows variables X. Y, X0. YO, 

XI, Yl, etc. MicroProlog is available 
from Programming Logic Systems, 31 

Crescent Dr., Milford, CT 06460.) In this 
case, as PROLOG thumbs through its 
database, it is looking for an entry that 
matches all items except the one des- 
cribing the soloist's name. When it finds 
a component of an entry that matches, 
it "sets" the variable "Soloist" to that 
matching component. For example, in 

the above, the variable "Soloist" is set 
to "bennett." PROLOG then reponds 
with values of all the variables used. The 
period in "Soloist = bennett:' is entered 
by the user, and it means. "This is the 
soloist that I was looking for : If the 
response had been a semicolon (:). 

which means, "This isn't the soloist I was 

looking for : PROLOG would have con- 
tinued to search for another entry that 

matched. In this case. since Bennett is 

the only soloist on the record, PROLOG 

would have eventually answered "no" 
to your ":" response. 

If the file PROLOG originally con- 
sulted had information about another 
recording performed by the Academy 
of St. Martin in the Fields, this one en- 

titled "Handel- Orchestral Works : two 
soloists would have been found. Both 

Nicklin and Davis performed oboe solos 
on this Philips recording, catalog 
number 6727. Let's exit PROLOG and 
add this information to the file: 

records('Handel- Orchestal Works: 

'Academy of St. Martin in the 
Fields: marriner, philips. 6727). 

performance('Water Music: handel. 
philips, 6727). 
performance)'Music for the Royal 

Fireworks: handel. philips, 6727). 
solo(nicklin, philips, 6727). 
solo(davis, philips, 6727). 

Then reinvoke PROLOG and reconsult 
the file: 

?- consult(collection). 
I collection consulted 
yes 

I 
?- 

Now that we've these new facts. we 
can ask, "Who are the soloists on Philips 
record 6727?" 

Bach Orchestra Suites 
Academy of St. Martin in the Fields 

Marriner 
Argo zrg948 
Shelf 6 

Orchestra Suite No. 2 in B Major 
Bach 
Argo zrg948 

Bennett 
Argo zrg948 

Figure 2: Sample index cards. 

?- solo(Soloists,philips,6727). 
Soloists = nicklin; 
Soloists = davis: 
no 

I 
?- 

PROLOG finally responds with "no" only 
because we didn't accept the two pos- 
sible answers. If we had typed a period 
(.) in response to any of the two choices, 

PROLOG would have responded with 
"yes : 

Suppose we want to ask, "Did Bennett 

perform Handel's 'Water Music' on a 

recording conducted by Marriner?" No 

entries relate a soloist directly to music 

that he or she performed. only to the 
record on which he performed. To find 
out what compositions were performed. 
we have to search the "performances" 
drawer. If we want to find out who con- 

ducted that performance, we have to 
search the drawer labeled "records : 

To answer the above question. we 

must rephrase it in terms that apply to 
our filing system. One way to rephrase 
this question is, "On what recording did 
Bennett perform such that that record- 
ing was of Handel's 'Water Music' and 
that recording was conducted by Mar - 
riner?" The information needed to 
answer this question is stored in three 
different drawers -the "performance" 
drawer, the "solo" drawer. and the 
"records" drawer. We need some way 

to go from one drawer to another (see 

figure 3). Clearly, the "link" between 
drawers is information about the record- 
ing. specifically the record label and 
catalog number. 

(continued) 
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PROLOG 

1)-lE PROCESS BY HAND 

Now let's run through the process of 
answering this question by hand. First, 
we thumb through the "performance" 
drawer for a performance of Handel's 
"Water Music:" (See figure 4a.) When we 
find one, we note the record label and 
catalog number and thumb through the 
"records" drawer looking for that re- 
cording. Once we find it, we look to see 
if Marriner was the conductor. (See 
figure 4b.) If he wasn't, then we have to 
go back to the "performance" drawer 
again. forget about the recording we last 
noted, and find another recording of 
that piece. (See figure 4c.) 

If the recording was conducted by 
Marriner, we head for the "solo" drawer, 
seeking the same recording. and check 
to see if it featured Bennett. (See figures 
4d and 4e.) If it did, we have our answer: 
otherwise. we have to return to the 
"solo" drawer and find another entry for 
that recording -there could be more 
than one soloist on a recording. If there 
isn't another entry. we go back to the 
"records" drawer and look for another 
entry for that recording. Clearly, there 
won't be one, because the "records" 
drawer has only one entry per record- 
ing. So we have to go back to the "per- 
formance" drawer and start the process 
again. 

With any luck. we remembered to 
mark each card in the "performance" 
drawer as we found a pertinent entry. 
If we didn't, then each time we have to 
go back to it. we must start thumbing 
from the beginning. 

This process, called backtracking, is 

analogous to the way PROLOG pro- 
cesses questions. We can view each 
time we thumb through a drawer, go 
from one drawer to another, or go back 
to a previous drawer as part of a path 
through the filing system. PROLOG 
guarantees that if there is a path that 
leads to a solution to the question. it will 
find it. In this way, unlike with a conven- 
tional programming language, we don't 
have to tell PROLOG how to find a solu- 
tion. In PROLOG, the above query 
would be expressed as follows: 

?- performance('Water 
Music',_, Label, N u mber), 

records(_._,marriner.Label, 
Number), 
Isolo(nicklin,Label,Number). 
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Label= philips, 
Number = 6727. 
yes 

The underscore character (_) is used 
to represent some variable that we 
don't care to name, because we never 
need to refer to it again. These variables 

refer to parts of an entry on which there 
are no restrictions: we don't care who 
composed the piece, what the title of 
the record was, or what ensemble per- 
formed it. Although the record label 
and catalog number are unimportant. 
PROLOG must use the same ones to link 
the three drawers together. so you must 

ILLUSTRATIONS BY CHIS SPOLLEN 

Figure 4: The process of answering the question. 
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PROLOG 

PROLOG 
guarantees that if 

there is a path 
that leads to a 
solution to the 
question, it will 

find it. 

name them. Unfortunately, PROLOG 
doesn't understand that the specific 
record label and catalog number are 
used temporarily to answer the ques- 
tion, so it displays them as part of the 
response. 

REPHRASING A QUESTION 
It's easy for the record collector to 
rephrase a question, but for others, it 
may be difficult. For them, the collec- 
tor has written a small pamphlet con- 
taining possible general questions such 
as, "Who has conducted on recordings 
featuring some soloist ?" The collector 
has included instructions on how to use 
the file system. An example of a page 
in the pamphlet is given in figure 5. To 

answer a question that needs rephras- 
ing. we thumb through the pamphlet. 
looking for a page with our question, 
and then thumb through the file drawers 
following the instructions in the 
pamphlet. 

Because we have rewritten each en- 
try in our file drawers in PROLOG, we 
can do the same with each page in the 
pamphlet. Instead of being facts about 
the record collection, the entries are 
rules for finding out new facts using the 
record collection. The page shown in 

figure 5 would be rewritten in PROLOG 
as follows: 

conductor_soloist(Conductor, 
Soloist) :- 

records(-.-.Conductor,Label, 
Number), 
solos(Soloist.Label,N umber). 

In PROLOG, the colon /hyphen 1: -) is 
used to separate the "goal" of finding 
the conductor of a recording that fea- 
tures a specific soloist from the 

Who conducted a 

recording feature 
some soloist 

1) Get an entry in 

the "records" 
drawer 

2) Look for 
corresponding 
entry in "solos" 
drawer 

-4g- 
-5p- 

Figure 5: A page from the pamphlet. 

"method" PROLOG must use for finding 
this information. Because the rule is 
given in a general form, we can ask sev- 
eral variations on it. For example. we 
ask. "Did Marriner conduct a recording 
featuring Bennett ?" 

? conductor_soloist 
(marriner,bennettl. 

Or, "What soloist was featured on a 
recording conducted by Marriner ?" 

?- conductor_ soloist 
(marriner,Soloist). 

Or. "Was Bennett featured on a record- 
ing conducted by some conductor ?" 

?- conductor_ soloist 
(Conductor,bennett). 

Finally, we can ask just the general ques- 
tion. "Who conducted a recording fea- 
turing some soloist ?" 

I?- conductor_soloist 
(Conductor.Soloist). 

For each question, PROLOG thumbs 
through its database trying to match 
either a fact or the goal part of a rule. 
If it matches a rule. the method part, 
functioning as the rephrased question. 
is posed to PROLOG with the appropri- 
ate substitution of variables. That is. for 
the question 

I?- conductor_soloist 
(marriner,bennett). 

the rephrased question posed to PRO- 
LOG would be 

records(_,_,marriner.Label. 
Number). 

solos(bennett,Label.Number). 

This process is called "pattern- directed 
invocation:' 

The pamphlet also comes in handy 
when you're answering questions about 
what people work together. For ex- 
ample, having heard a rumor that 
Neville Marriner and Robert Davis are 
feuding, we may want to know if it is 

true. It couldn't be possible if the two 
have never worked together, so we want 
to know if they have. Picking up the 
pamphlet, we thumb through it to find 
a method for figuring out if the two have 
ever worked together. We find the 
following: 

Do PersonA and PersonB work 
together 

I) See if PersonA soloed on a re- 
cording. If so, then see if PersonB 
soloed on the same recording. 

In PROLOG this would appear as: 

work_together(PersonA,PersonB) :- 

solos(PersonA,Label,Number), 
solos(PersonB,Label,Number). 

The rephrased question would be: 

solos(marriner,Label,Number), 
solos(davis,Label,Number). 

Clearly, this approach will not suc- 
ceed, because Marriner is a conductor, 
not a soloist. Going back to the pam- 
phlet, we look for another method to 
answer our question. On page 55 we 
find: 

Do PersonA and PersonB work 
together 

I) See if PersonB soloed on a re- 
cording conducted by PersonA. 

(continued) 
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How to cure the, 
"Presentation must 

be ready 
tomorrow" 
headache: 

Authorized Dealerships available. 

s 

s 

Penpad Use one tablet. 
It has great slide effects. Now, anyone can prepare 35mm 

slides, overhead transparencies, or a whole presenta- 
tation on a video monitor by using the Penpad. 

Penpad is the only graphics tablet in the world 
that lets you run your PC with one hand. Draw, 
paint, plot, cut, paste, and label your work in the easi- 
est, most natural way possible -with pen and paper. 
Capture and personalize images from Lotus' 1 -2 -3 
and others. It can read your writing and display 
it in dozens of type styles. 

With our custom graphics software, PendrawTM, 
an easy -to -use 4 -color program, or our advanced, 
16 -color VIDEOGRAM , you can do in hours what 

once took days or weeks. 
There is no better remedy for the pains of an upcoming presentation, 
so take two aspirins and call your IBM PC dealer in the morning. 

Lotus'" 1 -2 -3 is a trademark 
of Lotus Development Corp. 

Pencept, Inc. 39 Green Street, Waltham, MA 02154 6171893 -6390 

In Canada call, Scarsdale Technologies (416) 441 -1900 

PENCEPT 
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PROLOG 

This method is similar to the first, but 
it does not have the same flaw. In PRO- 
LOG. a method can consist of either 
rules or facts interspersed. This rule 
would appear as: 

work_together(PersonA,PersonB) :- 

conductor_soloist(PersonB, 
PersonA). 

From what we know, they do work 
together. Maybe the feud is still on! 

If we exit PROLOG again, add the 
rules we encountered in the pamphlet 
to our file "collection;' reinvoke PRO- 
LOG. and reconsult the file, we can ask 
PROLOG for an answer to the above 
questions. 

CONCLUSIONS 
Owners of a personal computer need 
a language such as PROLOG that allows 
them to solve common but interesting 
problems without having to devote an 
inordinate amount of time to program- 
ming. One might think that a language 
like LISP which is widely used in the Ar- 
tificial Intelligence community, might be 
as effective as PROLOG for common 
real -world problems, but that's not the 
case. LISP is a much lower -level lan- 
guage. The main advantage that PRO- 

LOG has over LISP is the fact that pat- 
terns and pattern matching are so fun- 
damental to PROLOG. The problem of 
representing knowledge in LISP is cast- 
ing that knowledge into lists that LISP 
can process. 
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FOR 15 YEARS, 
WE'VE BEEN 

MAKING 
THE WORLD'S 
MOST COPULAR 
MODEMS. 

NOW YOU CAN 

BUY ONE. 

Introducing the Maxwell Modem' from 
Racal -Vadic. 

It's not your fault you didn't buy one 
sooner. You couldn't. Unless you happen- 
ed to be a major corporation. They're 
the ones who buy the most modems. And 
the modems they buy most are ours. 

Now we've taken everything we 
know about modems and made one you 
can buy. 

The Maxwell Modem. 
It's designed expressly for personal 

computers. And the people who use them. 
It's rugged. Reliable. And it even operates 
over low- quality phone lines that other 
modems can't handle. 

But best of all, it's uncomplicated. So 
you don't have to know how one works 
to work one. There's no control panel to 
control. No switches to switch. 

The Maxwell Modern and George are trademarks 01 Racal.Vadic. IBM is a registered trademark al International Business Machines Corp . =,t9 ©4. Racal-Vadic. 
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Instead, every feature makes sense. 
Auto -dialing. Auto -answer. And complete 
unattended operation. 

Our communications software is just 
as accommodating. It's called George.- 
And we've made George so simple to use 
you may never have to open your manual. 

The Maxwell Modem comes in two 
different versions and two different speeds: 
Internal modems for the IBM PC and com- 
patibles, and desktop models for virtually 
every personal computer. Both are avail- 
able with speeds of 300- or 1200 -bps. 

And every Maxwell Modem has diag- 
nostic features built in. So we can test your 
modem right over the phone from our 
Remote Diagnostic Center. We'll even pay 
for the call. 

So where can you get your hands on 
a Maxwell Modem? To find our dealer near- 
est you, just do what modems do. 

Call 800 -4- VADICS. 
Racal - Vadic, 1525 McCarthy Blvd., 

Milpitas, CA 95035. 

THE 

MWflI 
MODEM. 
From Racal-Vadic. 
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Manners 
of 
Speaking 

BY WILLIAM J. CLAFF 

This is a guide for writing assem- 
bly- language programs or rou- 
tines on the IBM PC. It is nec- 
essary to program in assembly 

language when an application must be 
as fast as possible or when the high - 
level language being used cannot per- 
form the desired operation. High -level 
languages are also easier to compre- 
hend when you understand assembly - 
language concepts. This article is not a 

primer. I am assuming that you have 
read a primer or manual and are left 
with unanswered questions. I hope this 
article will answer some of those ques- 
tions and that, with one or more of the 
references listed at the end of the arti- 
cle. you will become a more polished 
assembly -language programmer. I will 
present specifics of the 8088 first, 
followed by a sample program and rou- 
tine. The program is a useful utility il- 
lustrating DOS (disk operating system) 
function calls and string manipulation. 
The routine introduces a new technique 
for writing code to be called from 
BASIC. 

THE 8088 CENTRAL 
PROCESSING UNIT 
Figure 1 shows an elementary block 
diagram of the 8088. This processor has 
two separate processing units: the ex- 
ecution unit (EU), which executes in- 
strugtions, and the bus interface unit 
(BIU), which is responsible for the 
8088's communication with the outside 
world. The BIU is capable of coor- 
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AN INTRODUCTION 
TO PC ASSEMBLY- 
LANGUAGE 
PROGRAMMING 
How to program the 8088 

I assume you have 
read a primer 
and are left 

with unanswered 
questions. I hope this 

article will answer 
some of those questions. 

dinating multiple EUs such as the 8087 
numeric data processor (NDP) and the 
8089 I/O processor. The only difference 
between the 8088 and the 8086 is their 
BIUs. 

The BIU sits between the EU and the 
outside world. An EU provides a logical 
address to the BIU, which translates it 
into a physical address. This translation. 
called the physical- address computa- 
tion, uses two 16 -bit quantities: a seg- 
ment register and an offset. The nota- 
tion used for logical addresses is seg- 
ment:offset. The segment registers 
(parts of the BIU) are code segment 
(CS), stack segment (SS), data segment 
(DS), and extra segment (ES). The off- 
set is usually supplied by the EU. 

The physical address is computed by 
shifting the segment register left 4 bits 
and adding the offset in the BIU's 
dedicated adder. Segments are 64K- 

byte relocatable pieces of the I -mega- 
byte physical -address space. They are 
located on 16 -byte boundaries called 
paragraphs. Assembly -language pro- 
grams are written in logical segments. 
Placement of these segments in mem- 
ory is a function of the linker and the 
DOS. They can be overlapped, con- 
tiguous. or disjointed. 

The address of the next instruction to 
be executed is CS:IP. (code segment: in- 
struction pointer). For increased effi- 
ciency, the BIU pipelines bytes (pre - 
fetches them and puts them into a 
queue). To facilitate this calculation, the 
offset instruction pointer is kept in the 
BIU. 

The EU contains eight 16 -bit registers, 
any of which can be used in computa- 
tions. Four of these registers comprise 
the data group. They are the ac- 
cumulator (AX), base (BX), count (CX), 
and data (DX) registers. The high and 
low 8 bits of each data register also can 
be accessed. The two halves of the ac- 
cumulator register are AH (accumulator 
high) and AL (accumulator low). The 
halves of the base, count, and data 

(continued) 

William I. Claff (7 Roberts Rd., Wellesley, MA 
02181) is a member of the engineering depart- 
ment of Spinnaker Software Corporation, where 
he is the in -house expert on the IBM PC family. 
He also has run his own microcomputer retail 
and consulting business for the past six years. 
Mr. Claff holds a master's degree in applied 
mathematics from Harvard University. 
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0,1 

ftt 
fScelleoce 

132 Cols x 44 Rows + 
Simultaneous Color 
and Monochrome 
Graphics Display + 
One Card/ 
Single Slot = 

132 COLs 

44 ROWS 
11111111f1/1 

The 
Graphics EdgeTM 

The GRAPHICS EDGE is the leading edge. We've 
really pushed technology to the limit with this one, 
and here's why: 

it is software switchable from 80 cols x 25 rows 
to 132 cols x 44 rows, making it ideal for 
spreadsheet applications, 
drives both a color and a monochrome monitor 
SIMULTANEOUSLY and prints this same 
information in color on your color printer. Ideal 
for business applications involving heavy word 
processing combined with color graphics 
requirements, 
and runs Lotus 123TM with FULL GRAPHICS 
and also MicroSoft Flight Simulator' on either 
high -resolution IBM® Monochrome or color 
monitors. 

And if that's not enough, there's more: 
it is Fully Compatible with IBM Monochrome 
and color adapters, Colorplus'M and Hercules` "' 

will run all IBM Color Graphics Software on the 
IBM Monochrome Display, opening to you a 
wealth of IBM Color Graphics software 
applications, 
supports all BASICA graphics commands on 
IBM Monochrome or color monitor without 
software patches, 
640H x 200V in 16 colors, 
16 shades of green in green monitors with 
composite output; and... 

one printer port and one light pen interface. 

No Other Card can give you So Much for So 
Little. At a Suggested retail price of $499, you and 
your IBM PC will be performing to the fullest 
potential. WHAT ARE YOU WAITING FOR!!! 

OEM Inquiries Welcomed. 
For more information, contact your nearest dealer. 
OEM and Dealer Hotline 800 -821 -0806. 
In California call 800 -821 -0807. 
WferoSofr Filthr Simulator Is o trademark of Mtermolr Carp 
IBM is a registered trademark of Inrrnmtnmal Biomes, Mattoon (;gwmrru.: 
Intus I -2 -3 is a trademark of LLYlLIs Unrhrtvnrnt 
Colorplus is a trademark of Plantro s 

Hercules is s trademark of Hersults Computer Archnnlok , 

Graphics Edge is a fradrmark of Emma Systems, Ira AD XII 

Everex Systems, Inc. 
Circle 61 on Inquiry card 

891 Maude Ave., Mountain View, California 94043 1415) 9671493 
Irrtee saOleet to mango nnIOw f1mIN. 
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registers are similarly named. 
Two other general registers, the 

source index (SI) and the destination 
index (DI), comprise the index group. 
These registers are used primarily in 

string operations. Two segment 
registers are required to perform 
moves or comparisons on memory 
more than 64K bytes apart. This is why 
there is an extra segment in addition to 
the data segment. The destination in a 

string operation is always ES:DI (extra 
segment: destination index). 

The last two general registers, the 
stack pointer (SP) and the base pointer 
(BP), comprise the pointer group. These 
registers manipulate the stack that 
holds subroutine return information. 
When a subroutine is invoked, SS:SP 
(stack segment: stack pointer) is used 
to store the return address on the stack. 
Stack pointer points to the top of the 
stack and is automatically decremented 
by calls and incremented by returns. 
The stack also is used to pass subrou- 
tine parameters. The base -pointer 
register is used to access these param- 
eters. 

Many of the registers in the EU have 
special uses. Table 1 shows these 
registers and their uses. 

ADDRESSING 
An offset is also known as an effective 
address. The EU generates an effective 
address using one of several methods 
called addressing modes. An effective 
address has one or more of the follow- 
ing: base, index, and displacement. A 
base can be either a base register or 
base pointer; an index can be either a 

source index or destination index; and 
the displacement is a 16 -bit signed 
number. 

If no segment register is specified, the 
data -segment register will be used. If 
the base -pointer register is specified as 
the base, the stack -segment register is 
used. Supplying a segment register that 
is not the default is called a segment - 
override prefix. The segment cannot be 
overridden for an instruction pointer. 
stack pointer, or destination -index 
registers in string operations. Figure 2 

shows how the various addressing 
modes in the EU and the BIU combine 
to form the physical address. 

There are three types of addresses: 
Short, Near, and Far. Short addressing 
is used for looping, conditional jumps, 
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and for some unconditional jumps. Near 
and Far addressing are used in calls and 
unconditional jumps that do not qualify 
for Short addressing. Short and Near 
addresses affect only the instruction - 
pointer register and are always relative. 

Far addresses affect code -segment and 
instruction -pointer registers and are ab- 
solute. When the value of the code - 
segment register does not change. you 
have intrasegment addressing. When 

(continued) 
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Figure I: A block diagram of the 8088's two processing units (see reference 3). 
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Figure 2: Addressing modes in the execution unit and bus -interface unit combine to 

form the physical address (see reference 4). 
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Two more great reasons 
to buy the Canon 
AS -100 Microcomputer. 
1. Incredibly low price. 
2. Free software. 

Now there's even more incentive to 
buy Canon's AS -100 Microcomputer. 

Because not only will you get one of the 
most advanced, small business micro- 
computers you can buy, but with a price 
that's now dramatically reduced, you'll 
also get value that's just as far ahead of 
its time. Plus free business management 
programs. 

That's an unprecedented saving on this 
elegantly compact, yet powerful 
microcomputer. 

It has a high- speed, 16 -bit 
microprocessor with standard 128K- bytes 
RAM expandable to 512K bytes. 

A high -resolution, color display system 
for easy -to -read figures, charts and graphs 
(monochrome green display if you prefer). 

The convenience and versatility of a 
lightweight keyboard that's adjustable for 
maximum comfort. Plus external storage 
capacity that includes 51/4 -inch mini or 
8 -inch floppy disks, with hard disk drive 

also available. 
And if all this isn't reason enough, the 

AS -100 now comes fully equipped with a 

choice of popular business software 
packages. Software such as WordStar* 
for word processing, CalcStar* and 
SuperCalc 2 * ** for spreadsheet analysis 
and dBase II * *, InfoStar* and Friday! ** for 
data base management. There's also a 

choice of Canon's exclusive software - 
Canowriterf and Canobrain IP. 

Terrific savings and a choice of 
software packages. 

Two more great reasons to buy the only 
microcomputer that comes with the 
assurance, reliability and technological 
quality of Canon. 

The Canon AS -100. 

For more Information: 
Call 1- 800 -323 -1717, Ext. 302. 
(In Illinois call 1- 800 -942 -8881, Ext. 302.) 
Or Write Canon U.S.A., Inc., 
Systems Division, P.O. Box CN 11250 
Trenton, N.J. 08638. 

* InfoStar. CalcStar and WordStar are trademarks of MicroPro. * *Friday! is a trademark and dBase II is a registered trademark of AshtonTate. 
* * *SuperCalc 2 is a trademark of Sorcim.'Canowriter and Canobrain II are trademarks of Canon, Inc. 

Available through Canon authorized dealers. 
Offer good through October 31, 1984. 
© 1984 Canon USA., Inc. Canon Systems Division 
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The segmented 
addressing scheme of 

the 8088 differs from 
the traditional linear 
addressing scheme. ...It 
shortens the instruction 
length. ...of data 
items. 

the value of the code -segment register 
does change, you have intersegment ad- 
dressing. A Near call puts only the 
instruction- pointer register for the return 
on the stack. A Far call puts both code - 
segment and instruction- pointer 
registers for the return on the stack. 
Consequently, there are different Near 
and Far returns. A Near call to a Far pro- 
cedure, or vice -versa, is a disaster. 

The segmented- addressing scheme of 
the 8088 differs from the traditional 
linear -addressing scheme in several 
ways. Segmented addressing shortens 
the instruction length and the size of 
data items required for addresses. This 
saves memory and speeds execution 
because fewer fetches are required. It 
also allows you to easily relocate logical 
segments. Linear addressing is superior 
for processing data that is larger than 
64K bytes. 

INTERRUPTS 

The 8088 does not distinguish between 

interrupts invoked with the assembly - 
language instruction INT or by the hard- 
ware. There are 2 56 interrupts, vectored 
through a table of double words located 
at hexadecimal 00000H:00000H (all 
locations mentioned in this article are 
hexadecimal). Each double -word entry 
in the table corresponds to the CS:IP 
(code segment: instruction pointer) of 
the subroutine that is invoked for that 
interrupt. 

An interrupt is handled like a Far call 
except that the flags are also pushed on 
the stack before the return CS:IP (code 
segment: instruction pointer). In addi- 
tion to Near and Far returns, there is an 
interrupt return. The 8088 uses inter- 
rupts 000H through 004H for division 
by zero, single stepping, nonmaskable 
interrupts, breakpoints, and overflows. 
Hardware interrupts IROO through IRO7 
are mapped into interrupts 008H 
through 00FH by the 8259A interrupt 
controller. 

MEMORY USAGE 

The interrupt vector table is an exam- 
ple of a fixed portion of memory that 
is used in a particular way. To program 
the IBM PC effectively. you have to have 
an understanding of all such fixed areas. 

The 8088 begins execution at 
OFFFFH:00000H. On the IBM PC, this is 
an entry point into the BIOS (basic in- 
put /output system). This code is in ROM 
(read -only memory) at OFEOOH:00000H: 
therefore, it is called the ROM BIOS. It 
contains the basic code necessary to in- 
terface with all of the hardware devices. 
You can reach the subroutines of the 
ROM BIOS through software interrupts 
010H through 01 FH. The ROM BIOS 

also uses memory at 00040H:00000H 
through 00040H:000FFH. Some of the 
values kept in this area include the cur- 
rent video mode and the keyboard 
buffer. 

There is a version of ROM BASIC 
located at OF600H:00000H. This BASIC 
and the disk -based BASICs also use 
memory at 00050H:00000H through 
00050H:000FFH, as do some DOS 
functions. 

The memory from 00060H:00000H 
through 00060H:000FFH is used under 
DOS 2.0 and DOS 2.1 to store various 
disk variables. When DOS is booted, the 
boot code loads the hidden files 
IBMBIOS.SYS and IBMDOS.SYS into 
memory directly above these reserved 
areas. IBMBIOS is also known as the 
RAM (random- access read/write mem- 
ory) BIOS. It moves IBMDOS down to 
recover unused space and transfers 
control to DOS. DOS functions are in- 
voked through interrupts 020H to 027H. 
DOS initializes devices, loads COM- 
MAND.COM into memory directly 
above itself, and transfers control to 
COMMAND. To make more memory 
available to the user, COMMAND 
relocates a portion of itself. the tran- 
sient portion, into high memory. 

COMMAND is responsible for ex- 
ecuting internal or external commands. 
For example. DIR is an internal com- 
mand (the code for DIR is inside COM- 
MAND), while CHKDSK is an external 
command (the code for CHKDSK is in 
a file called CHKDSK.COM). The macro - 
assembler. MASM (found in a file called 
MASM.EXE), is also an external com- 
mand. 

(continued) 

ULTRA-RES' GRAPHICS 

Prices from $995 

ULTRA -RES, 
a family of graphic controllers for IBM -PC / XT 
and S-100 systems. 

138 BYTE Guide to the IBM PC Fall 1984 

Advanced feature display controllers for IBM -PC / XT and 
compatible systems. Features include NEC7220, program- 
mable resolution to 1024x1024, slave controllers, transparent 
mode allows monochrome adapter and ULTRA -RES on same 
monitor, DMA compatible, light pen, externally powerable. 
Monitor protection circuits. Video outputs are TTL direct 
drive or analog. Software drivers. 

C.S.D. Incorporated 
P.O. Box 253 
SUDBURY, MA 01776 

(617) 443 -2750 
ULTRA -RES Trademark CSD Inc 

IBM -PC Trademark IBM 
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Now you don't have 
to sacrifice print 
quality for speed. 
The Canon Impact 
Matrix Series Printers. 

High speed and high quality in one 
functional, compact unit. That's 
what Canon's Impact Matrix 
Printers offer you. 

They print hard copy at a rapid 
160 characters per second. While in 

the double pass mode you get an 
impressive, high- density 23 X18 
dot matrix that gives near letter 
quality printing suitable for word 
processing. 

Canon's unique technology has 
also dramatically reduced 
bothersome clatter down to a 

muted noise level of less than 60dB. 
Even at high speed. 
And that, unlike many other 

impact matrix printers, makes them 
a pleasure to work with. 

Plus there's limitless flexibility 
with the optional down -loading 
function that lets you print 
c 1984 Canon US. A.. Inc 

whatever character fonts your host 
computer can create. As well as a 

choice of four different character 
styles (all printable on the same 
line) that you can enlarge or 
condense. 

The Impact Matrix Series 
Printers give you a convenient 
choice of special paper widths -the 
PW -1080A for 80- character 
column printout and the PW -1156A 
for 156 -character column. 

Exceptional quality and high 
speed. 

The Canons Impact Matrix 
Series Printers give you the best of 
both worlds. 

For more information: 
Call 1- 800 -323 -1717, Ext. 300. 
(In Illinois call 1- 800 -942 -8881, Ext. 300.) 
Or Write Canon U.S.A., Inc., 
Printer Division, P.O. Box CN 11250, 
'Fenton, N.J. 08638. 

Canon Printer Division 
Circle 29 on inquiry card. 
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PROGRAM EXECUTION 

When COMMAND loads code to ex- 
ecute an external command to perform 
a task, it first builds a 2 56 -byte program 
segment prefix (PSP). The program seg- 
ment, which has its origins in CP /M. con- 
tains important information about the 
task. Listing I, PSP.INC, shows the layout 
of the program- segment prefix. 

If the code is in a command (.COM) 
file, the contents of the file are put into 
memory at CS:OOI OOH, where the code 
segment points to the program- segment 
prefix. A .COM file contains exactly one 
logical segment. When execution 
begins. CS= DS =ES =SS =PSP (code 
segment = data segment = extra seg- 
ment = stack segment = program - 
segment prefix), IP (instruction pointer) 
= 00IOOH, SP (stack pointer) = 000FEH, 
and there is a zero word on the top of 
the stack. 

If the code is in an executable (.EXE) 
file, then the file contains relocation in- 
formation and one or more logical 
segments. In this case, when execution 
begins. DS =ES =PSP (data segment = 
extra segment = program- segment 
prefix) and CS:IP (code segment:instruc - 
tion pointer) and SS:SP (stack seg- 
ment:stack pointer) depend on the as- 
sembly and link conditions. It is com- 
mon for the code segment to be PSP 
(program- segment prefix) +00010H and 
IP (instruction pointer) to be 00000H. 

A Near return is used to terminate ex- 
ecution of .COM files. A zero word is 
placed on the top of the stack. and the 
code at PSP (program- segment prefix) 
:00000H is an INT 020H instruction. INT 
020H is the DOS terminate function. A 
jump to 00000H or an INT 020H will 
also terminate the program. I prefer INT 
020H because it does not depend on 
the state of the stack. 

For .EXE files, none of the .COM file 
methods work. INT 020H assumes that 
CS =PSP (code segment = program - 
segment prefix) because the original 
DOS, developed by Tim Patterson at 
Seattle Computer Products, supported 
only .COM files. lb terminate an .EXE 
file, you have to transfer control to the 
INT 020H instruction in the program - 
segment prefix with CS= PSP (code seg- 
ment = program- segment prefix). One 
common method is to push the initial 
data segment value and a 0 on the stack 
and do a Far return to terminate. 
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Listing l: This program shows the layout of the program- segment prefix. 

:PROGRAM SEGMENT PREFIX 

DB 2 DUP(?) :int20 
TOP_OF_NEMORY DW ? 

DB ? :ioctl 
DB 5 DUPI?1 :dos_imp 

TERMINATE DD ? 

CTRL_BREAK DD ? 

CRITICAL_ERROR DD ? 

DB 22 DUP(?) used by dos 
ENVIRONMENT DW ? 

DB 46 DUP(?) used by dos 
FORMATTED_4REA__I DB 16 DUP(?) 

FORMATTEDJIREA_2 DB 16 DUP(?) 
DB 4 DUP(?) 

UNFORMATTED_AREA DB 128 DUPI?) 

Because the stack may not be in the 
desired state. I prefer to store the initial 
data segment value and a 0 in a dou- 
ble word and to jump indirect through 
this double word to terminate. 

PROGRAM WALKTHROUGH 

Listing 2, MAKEBAT.ASM, shows a pro- 
gram that is executed with two param- 
eters: an output filename and a search 
filename. The program creates a batch 
file with the output filename and writes 
a line in for each file that meets the 
search criteria. Each line has the form 

%I filename 

For example, if we enter 

MAKEBAT ALLASM.BAT '.ASM 

this would create a batch file called 
ALLASM.BAT that might contain the 
lines 

%l MAKEBAT.ASM 
%I SEARCH.ASM 

Entering the command ALLASM TYPE 
would cause each .ASM file to be typed 
in turn. 

PROGRAMMING CONVENTIONS 
AND COMMENTS 
Like most programmers, I follow certain 
rules to make my programs more under- 
standable and maintainable. These rules 
are my own and I do not contend that 
everyone else should use them, but I do 
feel that each programmer should 
develop his or her own conventions. 
You are welcome to adopt or adapt 
mine as you see fit. You may already 

have noticed one convention I use 
regarding hexadecimal numbers -I use 
leading zeroes so that word values are 
always five digits and byte values are 
always three digits. 

A semicolon (;) indicates the begin- 
ning of a comment. A comment con- 
tinues to the end of a line. In my pro- 
grams the characters after the ; indicate 
the level of comment. The highest level 
begins ; . Major comments 
begin ; and minor comments 
start with ;- - - - - -. I don't generally 
make remarks on individual lines of 
code because the scope of such corn - 
ments is usually too limited. I precede 
groups of lines with a minor comment 
concerning their function. Major corn - 
ments precede groups of minor com- 
ments. 

PROGRAM STRUCTURE 

The 8088's assembly language is strong- 
ly typed. Each named item, data, or 
label has a type, and the assembly lan- 
guage will not let you misuse the item. 
data, or label. If you declare a variable 
to be a byte, the assembly language will 
not let you move that value into a word 
register. If you declare a label to be a 
Near procedure, the assembly language 
will not let you make a Far call to that 
label. You help the assembly language 
make these decisions by declaring data 
before its use. 

There are two major classes of de- 
clarations -those that reserve memory 
and those that do not. I place defini- 
tions that do not reserve memory at the 
top of my programs. 
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Listing 2: This program creates a batch file and is executed with two parameters -an 
output filename and a search filename. 

STRUCTURES 
. - -- -FILE CONTROL BLOCK 
FCB 

DRIVE_NUMBER 
FILE_NAME 
FILE`EXTENSION 
CU R RENT-BLACK 
REC_SIZE 
FILE_SIZE_LA 
F ILE_SIZE_H I 
FILE_DATE 

CURRENT_REC 
RAN DOM_REC_LA 
RA N DOM -REC_H I 
FCB 

STRUC 
DB 

DB 

DB 
DW 

DW 
DW 

DW 

DW 
DB 

DB 

DW 

DW 

ENDS 

8 DUPI?I 
3 DUPI?I 

IO DUPI?) 

PROGRAM SEGMENT PREFIX 
PSP SEGMENT AT 0 

INCLUDE PSP INC 

PSP ENDS 
SSEG SEGMENT 

SSEG SEGMENT PARA STACK 'STCK' 
DW 256 DUP ( ?) 

SSEG ENDS 
DSEG SEGMENT 

DSEG SEGMENT 'DATA' 

FILE CONTROL BLOCKS 
FCBOUT FCB < > 
FCBRES FCB < > 
FCBSEA FCB < > 

--ERROR MESSAGES 
MSGCRE DB 'UNABLE TO CREATE THE OUTPUT FILE :,OODH,OOAH :S' 

MSGWRI DB 'ERROR DURING WRITE TO THE OUTPUT FILE:,00DH.00AH :S' - OUTPUT LINE TEMPLATE 
OUTLINE DB ' %I ? ? ?',OODH,OOAH - -- DOUBLEWORD FOR RETURN 

RETURN LABEL DWORD 
RETIP DW 0 

RETCS DW ? 

SEARCH FUNCTION. 01IH FIRST TIME THEN 0I2H. 
VARFUN DB OIIH 
DSEG ENDS 

CSEG SEGMENT 
CSEG SEGMENT 'CODE' 

PROCEDURES 
ASSUME CS:CSEG.DS:DSEG.ES:DSEG.SS:SSEG 

TRAIL PROC NEAR 
TRAILL LABEL NEAR 

CMP BYTE PTR ES:IDIII- I I: 
INE TRAILX 
DEC DI 
IMP TRAILL 

TRAILX LABEL NEAR 
RET 

TRAIL ENDP 
MAIN PROGRAM 
ASSUME CS:CSEG,DS:PSPES:PSP,SS:SSEG 

CONDSEG DW DSEG 
ENTRY -POINT 

IP LABEL NEAR 
INITIAL AND PSP PROCESSING 

, -- - -- ES = DSEG 
MOV ES.CONDSEG 
ASSUME ES:DSEG 
FORM DOUBLEWORD FOR TERMINATE 
MOV RETCS.DS 

MAKEBAT begins with the definition 
of FCB, a structure that documents the 
layout of a file -control block. Later, the 
fields in this definition will allow easy 
access to quantities such as the 
RECSIZE within a particular FCB. The 
definition starts with the STRUC state- 
ment and ends with the ENDS state- 
ment. DB and DW stand for define byte 
and define word. DUP is used to specify 
a repeating value. A question mark ( ?) 

means there is no default value. 
The information I need from the corn - 

mand line is stored in the program seg- 
ment prefix. All segments start with the 
SEGMENT statement and end with an 
ENDS statement. The INCLUDE state- 
ment brings in the PSP.INC file that was 
listed earlier. Declaring the segment to 
be AT 0 tricks the linker into not reserv- 
ing any memory for this segment in the 
.EXE file. 

The SSEG SEGMENT declares the 
amount of stack for the program. If 

there is no stack segment declaration, 
the linker will generate an error mes- 
sage. This message is really a warning 
because a stack is still created and 
usually no harm is done. 

The DSEG SEGMENT declares all of 
the variables. Some variables, such as 
MSGCRE, have initial values. FCBOUT, 
FCBRES, and FCBSEA use the FCB 
definition. The empty angle brackets in- 
dicate that none of the fields are to be 
given initial values different from the 
defaults in the definition. I list my vari- 
ables alphabetically so they are easier 
to find. 

The first statement in the CSEG SEG- 
MENT is an ASSUME. This promises the 
assembly language that each segment 
register listed will point to the logical 
segment named after that register. This 
information will help the assembly lan- 
guage generate segment -prefix over- 
rides where appropriate. 

For the same reason that I declare all 
data before code. I declare procedures 
before the main code. This should be 
familiar to Pascal programmers. In this 
program there is only one procedure, 
TRAIL. TRAIL is a Near procedure that 
decrements the destination index, while 
the byte before the destination index is 
the blank character. This is used in the 
main program to remove trailing blanks 
from the output line. Note the type 
override, BYTE PTR, in the compare 

text continued on page 144 
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Circle 39 on inquiry card. 

BEST 
FRIENDS 

CF &A is the "best friend" your 
computer terminal will ever have. 
Whether it's a specialized desk 
for your IBM or Apple Personal 
Computer, a stand for Qume, 
NEC, Diablo, T.I. and a host 
of other printers, or a Classic 
Series Desk in a wide range of 
sizes and configurations, we 
have the perfect companion for 
your personal or business com- 
puter system. In addition, our 
DR Series offers desk height 
RETMA rack mount enclosures, 
as either freestanding modules 
or integrated into the desk. 
Remember Computer Furniture 
and Accessories ... Quality, 
features and style to bark about 
at prices that won't make you 
howl. 

CF&A 
Computer Furniture and 

Accessories, Inc. 
515 West 132nd Street 

Gardena, CA 90248 
(213) 327-7710 

ASSEMBLY LANGUAGE 

GET DRIVE.FILENAME AND EXTENSION OF OUTPUT FILE 
MOV CX.(SIZE DRIVE -NUMBER) + (SIZE FILE_NAME) + (SIZE 

FILE -EXTENSION) 
MOV SI.OFFSET FORMATTED_4REA -I 
MOV DI.OFFSET FCBOUT 
REP MOVSB 
GET DRIVE.FILENAME AND EXTENSION OF SEARCH CRITERIA 

MOV CX.ISIZE DRIVE -NUMBER) + (SIZE FILE -NAME) + (SIZE 
FILE_EXTENSION) 

MOV SI.OFFSET FORMATTED AREA -2 
MOV DI.OFFSET FCBSEA 
REP MOVSB 
DS = DSEG 

MOV DS,CONDSEG 
ASSUME DS:DSEG 
CREATE THE OUTPUT FILE 
MOV AH.016H 
MOV DX.OFFSET FCBOUT 
INT 02111 

OR AL.AL 
IZ CREATED 
FAILED 
MOV AH,009H 
MOV. DX,OFFSET MSGCRE 
INT 0211-4 

IMP EXIT 
SUCCESS 

CREATED LABEL NEAR 

MOV FCBOUT.REC_SIZE.I 
MOV FCBOUT.CURRENT -REC,0 
MOV FCBOUT.RANDOM_REC_LO.0 
MOV FCBOUT.RANDOM- REC -HI.0 
SEARCH FOR FILENAMES 

NEXT LABEL NEAR 
--SET DISK TRANSFER ADDRESS FOR RESULT OF SEARCH 

MOV AH.01AH 
MOV DX.OFFSET FCBRES 

INT 021H 
PERFORM THE SEARCH 
MOV AH.VARFUN 
MOV DX.OFFSET FCBSEA 
INT 021H 
OR AL.AL 
INZ DONE 
BUILD OUTLINE FROM RESULT 

' %I ' 

MOV DI,OFFSEi OUTLINE 
MOV AL: %' 

STOSB 
MOV AL :I' 
STOSB 

MOV AL. 
STOSB 

DRIVE & 

MOV' AL.FCBRES.DRIVE NUMBER 
ADD AL: @' 

STOSB 
MOV 
STOSB 
FILENAME & 

MOVE ENTIRE FILENAME 
MOV CX.(SIZE FILE -NAME( 
MOV SI,OFFSET FCBRES.FILE -NAME 
REP MOVSB 
REMOVE TRAILING BLANKS 
CALL TRAIL 

MOV AL.. 
STOSB 
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