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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.

10« 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 10 function keys and numeric/cur-
sor keypad: detachable with 6-foot coil cable: adjustable typing
angle

Mass Storage: 360K-byte double-sided 5¥%-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%-inch floppy disk) $425
Asynchronous Communications Adapter $100
8087 Math Coprocessor $230
Graphics Printer $449
Personal Computer Cluster Adapter $400
Personal Computer Cluster cable kit $110
Fixed Disk Drive Adapter $590
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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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 10 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
5% 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
5%-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 5244
8087 Math Coprocessor $230
Graphics Printer $449
5Y-inch floppy-disk drive 5425
Personal Computer Cluster Adapter 5400
Personal Computer Cluster cable kit SHo
10-megabyte fixed disk S1395
PC XT Expansion Unit $2290
Optional Software

Personal Computer DOS 2.1 {with Advanced

Disk BASIC) 565
Personal Computer Cluster Program $92

Documentation
Guide to Operations. BASIC Reference Manual

Price
$4395
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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 1l 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 128K bytes of memory. In addition. you can
add only one disk drive to the PCjr. Further, its innovative
cordiess 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 11% 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 5%-inch floppy disk)
64K-byte Memory and Display Expansion
Internal Modem

Adapter Cable for Serial Devices
Attachable joystick

Keyboard Cord (6-foot)

Keyboard Overlays (5)

Television Connector

Color Display

Adapter Cable for IBM Color Display
Compact Printer (thermal)

Compact Printer Adapter

Graphics Printer

Parallel Printer Attatchment

Color Printer

Personal Computer Cluster Adapter
Personal Computer Cluster Cable kit

Optional Software

BASIC Interpreter Cartridge (Microsoft)

Personal Computer DOS 2.1 (with Advanced Disk BASIC)
Personal Computer Cluster Program

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

Price
64K-byte Entry Model
128K-byte Extended Model with one floppy-disk drive
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$140
$199
825
$40
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$40
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S110
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$65
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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 5%-inch floppy-disk drive,
seven expansion slots {of which two are already used).
256K 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.

18 + BYTE Guide to the IBM PC + Fall 1984

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 10 function keys and numeric/cur-
sor keypad; detachable with 4-foot coil cable; adjustable typing
angle

Mass Storage: 360K-byte half-height double-sided 5%-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 $265

64K-byte Memory Module $100
Color Display $680
Slimline Disk drive (half-height 5%-inch floppy) $425
Asynchronous Communications Adapter S100
8087 Math Coprocessor $230
Graphics Printer $449
Personal Computer Cluster Adapter $400
Personal Computer Cluster cable kit $110
Optional Software

Personal Computer DOS 2.1 $65
Personal Computer Cluster Program $92
Documentation .

Guide to Operations. BASIC Reference Manual

Prices

256K bytes RAM and one half-height

floppy-disk drive $2595
256K bytes RAM and two half-height

floppy-disk drives $3020
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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 I1BM 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

5% 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 10 function keys and numericicur-
sor keypad: detachable with 6-foot coil cable: adjustable typing
angle

Mass Storage: 360K-byte double-sided 5%-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 $250
Color Display $680
Color/Graphics Monitor Adapter $244
Disk drive {5%-inch floppy disk) 5425
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) $6230
XT/370 Model 588 with one floppy-disk drive and
one fixed-disk drive $8085
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enhancements for the PC means it is here to stay

ILLUSTRATION BY DAVE CALVER

R 2 e N

DOMINANCE

IBM’s array of follow-up products and

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

Fall 1984 + BYTE Guide to the IBM PC
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SIMPLY PO .

Basically, we agree with PFS® If you're looking for
some power from software that’s essentially simple,
there are several PFS packages you might look at.

But if what you really want is genuinely power-
ful software, that’s also simple to use, you'’ll do
better with one new package from Alpha®

It’s called Electric Desk}™ and it’s word pro-
cessing, spreadsheet, communications and file
management with report writing, all in a single
integrated program. What’s best, you can run
them all at the same time, because it’s all on a
single disk.

So you not only get to do more work

report and back, with just a couple keystrokes. PFS
makes you save files, change disks and waste a lot
of time if you want to do anything like that.

Plus Electric Desk lets you do something else
that’s never been done before—save money.
Because for $345.00* you get a complete IBM
PC/XT version of Electric Desk with all capabilities
included. That’s far more computing power than
PFS delivers in a handful of packages for about
$600.00*

So before you decide on software for your busi-
ness, compare. We think you'll agree. When it comes

to serious software, it’s not how simple

with one Electric Desk than with several = £%& Yyoumakeit. It's how you make it simple.
PFS’s. You also get to do things PFS simply 2 == Electric Desk. It’s the new force in
can’t. Like jump instantly from a letter to : = A%E  software simplicity.

abudget to a customer list, over to a stock

|

Also available for the IBM PGjr. for $295.00.
®

SOFFCWARE CORPORATON

*Based on manufacturers’ suggested retail prices. Electric Desk is a trademark licensed 1o Alpha Software Corp. by Electric Software, Inc. Alpha Sofiware Corp. is a registered trademark. PFS is a registered trademark of

of the

Software Publishing Corporation. 1BM is a regi
Circle 9 on inquiry card.

| Business Machines Corp. © 1981 Alpha Software Corporation, 30 8 St., Burlington, MA 01803, 617-229-2924

Fall 1984 « BYTE Guide to the iBM PC «
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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 Enables modules gives you virtually every-
thing you'd expect from the better stand alone
programs. And, often, more than you'd expect.

Enable e i isvery 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.
Wiith 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:

e 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 graphe
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 lictle as
192K and two double-density disk drives. And
we do mean r#n. 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 1-2-3}" 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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r the wire—all at the same time.
werful macro facility saves you
kes in all modules. Macros may
recorded as the steps are exe-
using full word processing
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
firse. 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 F1 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 signifuant 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 Jisten.

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 MCM5 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.

:ntegralion without compromise

The Software Group
Northway Ten Executive Park, Ballston Lake, New York 12019

Trademarks: Enable - The Sofeware Group, IBM —Intecnational Business Machines Corp., Volkswriter—Lifetree Software, Inc.,
EasyWriter—Information Unlimited Software, Inc., WordStar—Micropro International Corporation,
dBase II- Ashton-Tate, 1-2-3 and Lotus—Lotus Development Corporation, VisiCalc—Visicorp.

© Copyright 1984, The Software Group
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BY JOHN MARKOFF

WINDOW MANAGERS
F RT EIB PC

Multiple windows, mouse pointing devices, and multitasking
environments for your IBM PC

he 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

www.americanradiohistory.com

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 |
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,
1 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 | 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

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

 Nord

vV Cale

(]

Calc/Enter (enter values or formulas into cell(s))
imort replicate go

FRAME  OPTIONS T STOP

label name edit blank
CLOSE - OPEN  FULl

Photo I: VisiOn from Microsoft.

takes several seconds for the WordStar
cursor to reach the spot you have
pointed at.

Another one of DesQ'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 becemes 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
system prompt each time you start
DesQ.

(continued)

t Print erase res:
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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

CP/M-86
No

Memory management
Yes

Data transfer
Program-level data with agent support

Mouse support
Optional

Price
$399
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WINDOW MANAGEMENT

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 DesQ 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 DesQ than on any of the
other programs | experimented with.
DesQ was able to run everything | tried;
however, several arcade-style games
caused the program to hang when |
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
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.

WwindowMaster will run on a system
with as little as 256K 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)
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Name
WindowMaster

Manufacturer
Structured Systems Group
5204 Claremont Ave.
Qakland. 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

CP/M-86
Yes

Memory manageiment
No

Data transfer
Screen memory only

Mouse support
No

Price
$295
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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. |
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 I
Multiplan SuperCalc Il
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 suppert Windows
from both hardware and software com-
panies. More than 20 IBM PC compati-

(continued)
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M TevolkswritereDeluxe...”
the critics’ choice!

Thirty word processing
programs were re-
viewed ... no other

~  program received a higher overall
} evaluation than Volkswriter
Deluxe.”
Software Digest Ratings Newsletter,
January 1984

“If WordStar™ set a standard . ..
Volkswriter Deluxe sets a new standard

for transparency, simplicity, 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 Spezzano, Whole Earth Software Review, January 15, 1984

“Volkswriter Deluxe ... a simple way to word processing
power . .. for writers who like to think.”
Washington DC 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 program.” N
John Lombardi, Reviewer,

InfoWorld, April 16, 1984 ’ ’ Q
We couldn’t have said g

it better ourselves! ™

Suggested Retail Price: Volkswriter

Deluxe $295 for the IBM-PC,

PC compatibles, Tl Professional ™

and TRS-80 Model 2000 "
.

singhpmcing

1BM PC is a trademark of International Business
Machines. Ti Professional Computer is a trademark
of Texas Instruments. TRS-80 Madel 2000 is a

trademark of Tandy Corp. WordStar is a trademark

SOFTWARE INC ,
of MicroPro. Volkswriter Deluxe and the Lifetree "

logo are ks of Lifetree Sofi inc. 411 Pacific Street - Monterey, Calilornia 93940
© 1984 Lietree Sofware, Inc. (4081 373-4718.1 TWX 176786
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effective

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.

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 pe 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.

L\

ut
)

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.

N\
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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.

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 CORPORATION
256 Gibraltar Drive
Sunnyvale, CA 94089
(408) 730-0400
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TWO LOGOS

Name
DR Logo

Type

Interpretive programming language system

Version tested
1.0

Manufacturer

Digital Research Corp.
Box 579

Pacific Grove. CA 93950

Price
S145

Format
Copy-protected. 5%-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

94 + BYTE Guide to the IBM PC + Fall 1984

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 Logo's extensive disk 1/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 | 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 | am familiar. their
inclusion in TOOLS.LF is of great value to the neophyte Logo
programmer.

While | had no trouble finding out what was on the IBM
PC Logo disk. | 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. | couldn't get at it to use
its DIR command. and even if | could. | wouldn't trust the
results. Remember, the disk is copy protected. and such disks
often have strange directories. | must admit I'm not sure |
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 | was working my way through the
DR Logo primitives, | discovered a hidden treasure. When
| tried the primitive getfs, the closest DR Logo comes to hav-
ing a DIR command. | 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 | 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

| have seen great improvements made in software documen-
tation during my six-year involvement with personal com-
puters. Two years ago | 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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See and buy the finest

TWO LOGOS

boards and other
accessories for your
Heath/Zenith
or IBM PC.
Find them at these
Heathkit Electronic Centers:
-PHOEN X AZ +MINNEAPOLIS, MN
7M. \mnsmm Rd. 101 Shady Oak Rd.,
TUCSON, Hoplans
71095 Bmadway «ST. PAUL MN
ANAHEIM CA 1645 White Bear Ave.
"33, Ball Rd. +ST.LOUIS MO
«CAMPBELL CA 3794 Mckelvey Rd.,
2350 S. Bascom Ave. Bridgeton

«EL CERRITO, CA
6000 Potrero Ave.
«LAMESA CA
8363 Center Dr.
+L0S 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
5340 W. 38th Ave.
«AVON CT
395W. Main St., (Rt. 44)
+JACKSONVILLE FL
8262 Arlington Expressway
+MIAMI, FL
4705 W. 16th Ave.
Huialeah
«FT. LAUDERDALE FL
7173 W. Broward Bivd.
Flantation
*TAMP|
4019 W Hlllsboronoh Ave
<ATLANTA GA
5285 Roswell Rd.
«PEARL CITY, Hi
98-1254
Kaahumanu St.
«CHICAGO IL
3466 W. Devon Ave.
< DOWNERS GROVE IL
224 Ogden Ave.
-INIJIANAPOUS IN
2112 E. 62nd St.
<KANSAS GITY KS/MO
5960 Lamar Ave.,
Mission XS
<NEW ORLEANS LA
1900 Veterans
Memorial Hwy.
<LOUISVILLE KY
12401 Shelbyville Rd.
«BALTIMORE MD
1713 E. Joppa Rd.
+ROCKVILLE, MD
5542 Nicholson Lane

«PEABODY MA

242 Andover St. (RL. 114)
«WELLESLEY, MA

165 Worcester Ave. (Rt. 9)
-FARMINGTDN

HILLS, MI

29433 Orchard Lake

Rd. (At 13 Mile Rd.)
<EAST DETROIT MI

18149 E. Eight Mile Rd.
«ST. JOSEPH MI

Lakeshore Dr.

+GREENSBORO NC
4620C W. Market St.

<OMAHA NE
9207 Maple St.

«ASBURY PARK NJ
1013 Slalc Hwy 35 Ocean

<FAIR
35-07 Broanway. (Rt. 4)

+BUFFALO NY
3476 Sheridan Rd.,
Amherst

<JERICHO Lt NY
15 Jericho Tumnpike

+ROCHESTER, NY
937 Jefferson Rd.

+N. WHITE PLAINS, NY
7 Reservoir Rd.

+CINCINNAT OH
10133 Spnngfield Pike
Woodlawn

+CLEVELAND OH
28100 Chagrin Bivd.
+COLUMBUS OH
2500 Morse Rd.
+TOLEDO, OH
48 S. Byrne Rd.
+OKLAHOMA CITY OK
a2 N W. Expressway

«FRAZER PA

630 Lancaslsr Pike (Rt. 30)

*PHILADELPHIA PA
6318 Roosevelt Bivd.

«PITTSBURGH, PA
3482 Wm. Penn Hwy.

«WARWICK RI
558 Greenwich Ave

*DALLAS TX
2715 Ross Ave.

+FORT WORTH TX
6825-A Green
Qaks 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

15438 53n1 Ave. S
«VANCOUVI

516 SE Chaklov Dl (#1)

« MILWAUKEE, Wi
5215 W, Fond du Lac

*Units of Veritechnology Electronics Corporation.
For more information

write:

Heath Company

Benton Harbor, Ml 49022

Circle 75 on inquiry card.

CB-101

MATH FUNCTIONS

Multiplication .
Addition +
Subtraction =
Division /

Arc tangent arctan
Cosine cos
Exponential exp
Truncate to integer int
3.14159... pi
Product of arguments? product
Division3 quotient
Pseudorandom integer random
Remainder from division remainder
Round argument to nearest integer round
Sine sin
Square root sqrt
Sum of arguments? sum
MISCELLANEOUS

Converts character to number ascii
TRUE if game paddle button is down buttonp
Converts number to character char
llluminates pixel at specified position dot
Current setting of game paddle paddle
PROCEDURE DEFINITION AND FLOW CONTROL

Attach a label to a list, execute the list catch
Make a list duplicating a procedure definition copydef
Accept argument as procedure definition define
TRUE if argument is name of defined procedure definedp
Signals end of a procedure definitions end
Current error list error
Go to label go
If-else constructé if
Execute argument if last test was FALSE iffalse (iff)
Execute argument if last test was TRUE iftrue (ift)
Make argument target for go label
Exit procedure, return argument as value output (op)
Execute list for specified number of times repeat
Execute argument run

Exit procedure, no value is returned stop
Evaluate argument, save result for use by iff and ift test
Definition list of procedure text
Jump out of the specified catch list4 throw
Signals start of a procedure definitions to
Suspend procedure for specified interval wait
PROPERTY LISTS

Retreive property from property list gprop
Return full property list plist
Add property to property list pprop
Show all properties in workspace or package pps
Remove property from property list 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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en Lotus wan e
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
aleg.

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 graphies
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: 754063 Features: IBM monochrome display graphics resolution of

720 348; parallel printer port; text mode software compatibility; free software for programming; 2 year warranty. Foreign distributors: Compuserve/
Canada; Reflex/U.K.; Computer 2000/W. Germuny; Edisoft/France; Source Ware/Australia. Trademarks/Owners: Hercules/Hercules Computer Tech-
nology; Microsoft/Microsoft Corp; IBM/International Business Machines; Lotus & 1-2-3/Lotus Development.
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¢

C .

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.

Ilustrate 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-
Chart it and print it in minutes. 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?

Microsoft and Multiplan are regi d trad ks and MS is a trademark of Microsoft Corporation. IBM is a
1 iradermark of 1 N

of | Business Machines Co ion. Lotus and 1-2-3 are trademarks of Lotus Development Catporation
VisiCalc 1s a registered trademark of VisiCorp. dBASE Il is a registered trademark of Ashton-Tate
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ILLUSTRATIONS BY CHRIS SPOLLEN

PROLOG

Figure 1: The file cabinet.

Get performance
Figure 3: Rephrasing.the question.

Who conducted

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.
X1, 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 | was looking for.” If the
response had been a semicolon ().
which means, “This isn't the soloist | 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).
| collection consulted |

yes
| 2

Now that we've these new facts, we
can ask. “Who are the soloists on Philips
record 67277

www.americanradiohistory.com

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
| 2

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

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.Number).

In PROLOG. the colon/hyphen (-) is
used to separate the “goal” of finding
the conductor of a recording that fea-
tures a specific soloist from the

~49-

Figure 5: A page from the pamphlet.

Who conducted a
recording feature
some soloist

1) Get an entry in
the “records
drawer

2) Look for
corresponding
entry in “solos
drawer

=50~

“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.bennett).

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__soioist
{Conductor.bennett).

Finally. we can ask just the general ques-
tion. “Who conducted a recording fea-
turing some soloist?”

|?- 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

|?- conductor__soloist
(marriner.bennett).

" the rephrased questjon posed to PRO-

LOG would be

records(__.___.marriner,Label,
Number).
solos(bennett.Label. Number).

www.americanradiohistory.com

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
1) 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
1) See if PersonB soloed on a re-
cording conducted by PersonA.

(continued)
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Circle 39 on inquiry card.

e

FRIEN

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.

Computer Furniture and
Accessories, Inc.
515 West 132nd Street
Gardena, CA 90248
(213) 327-7710

142+ BYTE Guide to the IBM PC * Fall 1984

ASSEMBLY LANGUAGE

GET DRIVE.FILENAME AND EXTENSION OF OUTPUT FILE

MOV CX.(SIZE DRIVE_NUMBER) + (SIZE FILE_NAME) + (SIZE
FILE_EXTENSION)

MoV SILOFFSET FORMATTED_AREA__|

MOV DIOFFSET FCBOUT

REP MOVSB

GET DRIVE.FILENAME AND EXTENSION OF SEARCH CRITERIA

MOV CX.(SIZE DRIVE_NUMBER) + (SIZE FILE_NAME) + (SIZE
FILE_EXTENSION)

MoV SILOFFSET FORMATTED_AREA_2

MoV DIOFFSET FCBSEA

REP MOVSB

DS=DSEG

MOV DSCONDSEG

ASSUME DS:DSEG

ieeeeesess CREATE THE OUTPUT FILE
MOV AH.016H
MoV DXOFFSET FCBOUT

INT 021H

OR AL.AL

1z CREATED
FAILED

MOV AH.009H
MOV, DX.OFFSET MSGCRE

INT 021H
IMP EXIT
SUCCESS

CREATED LABEL NEAR
MOV FCBOUT.REC_SIZE.|
MOV FCBOUTCURRENT__REC.0
MOV FCBOUT.RANDOM__REC__LO.0
MOV FCBOUT.RANDOM__REC__HL.0
ieeeceesss SEARCH FOR FILENAMES
NEXT LABEL NEAR
i ==—————-SET DISK TRANSFER ADDRESS FOR RESULT OF SEARCH
MOV AH.0lIAH
MOV DX.OFFSET FCBRES
INT 02(H
PERFORM THE SEARCH
MOV AHVARFUN
MOV DX.OFFSET FCBSEA

INT 021H

OR ALAL

INZ DONE
;eessssees BUILD OUTLINE FROM RESULT
— %

MOV DILOFFSET OUTLINE

MOV AL!%'

STOSB

MOV AL’

STOSB

MOV AL’

STOSB

DRIVE &

Mov' AL.FCBRES.DRIVE_NUMBER

ADD AL'@’

STOSB

MoV AL

STOSB

Jesesccers s FILENAME & ©
MOVE ENTIRE FILENAME
MoV CX.(SIZE FILE_NAME(
MOV SIOFFSET FCBRES.FILE_NAME
REP MOVSB
REMOVE TRAILING BLANKS
CALL TRAIL

MoV AL
STOSB

Clrcle 127 for Dealer Inquiries. Circle 128 for End-User inquiries. —
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