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We’'ll pay you to take
the most exciting classes anywhere.

You'll learn electronics, avionics, aircraft
maintenance, health care sciences, man-
agement or logistics—the Air Force will
train you in one of more than 200 technical
specialties America needs today.

You'll get hands-on experience with the
latest equipment, and we'll pay 75% of your
tuition for off-duty college courses, to get
you even further.

Whatever your goals, the Air Force will
equip you with the skills to get where you
want to be.

If you're looking seriously into your
future, Aim High to a future in the Air Force.
Visit your Air Force recruiter today or call
toll-free 1-800-423-USAF
(in California [
1-800-232-USAF). s




- USE THE BRAINS YOUR
COMMODORE WASN'T BORN WITH.

Right at Your Fingertips
in CompuServe’s
Commodore® Forums

Our Commodore Forums involve
thousands of Commodore users world-
wide. These Forums show you just how
easy and fun it is to get the most from
your Commodore Computer.

The Commodore Communications
Forum provides the latest news on com-
munications software and advice on
how to effectively use your machine for
online computing.

The Commodore Programming
Forum supports programmers and
developers of Commodore 8-bit
computers.

The Commodore Arts and Games
Forum is for all Commodore 8-bit
computers. Compose or play music,
create or retrieve colorful graphics, and
download games software.

The Commodore Amiga® Forum is
the national resource for all business

and entertainment applications in the
Amiga community.

Easy access to free software.

e Download first-rate, non-commercial user-
supported soffware and utility programs.

e Take advantage of CompuServe’s inexpen-
sive weeknight and weekend rates (when
Forums are most active, and standard online
charges are just 10¢ a minute).

e Go online in most major metropolitan areas
with a local phone call.

e Receive a $25.00 Introductory Usage
Credit when you purchase your CompuServe
Subscription Kit.

Information you simply can’t find
anywhere else.

Use the Forum Message Board to
exchange mail with fellow members.
Join ongoing, real-time discussions in a
Forum Conference—with Commodore
luminaries like Jim Butterfield, Jim
Gracely, Bob Landwehr and Steve
Punter. Scan Forum Data Libraries for
free software, documentation and con-

tributions from Commodore enthusiasts.

Enjoy other useful services, too. Like
electronic editions of your favorite maga-
zines, newsletters and articles, including
Family Computing, OMNI Online and
the Electronic Gamer.™

All you need is your Commodore
computer and a modem...or almost
any other personal computer.

To buy your Subscription Kit, see your
nearest computer dealer. Suggested re-
tail price is $39.95. To receive our free
brochure, or to order direct, call 800-
848-8199 (in Ohio, call 614-457-0802).
If you're already a CompuServe sub-
scriber, type GO CBMNET (the Com-
modore Users Network) at any | prompt
to see what you've been missing.

CompuServer

Information Services, P.O. Box 20212
5000 Arington Centre Blvd., Columbus, Ohio 43220

800-848-8199

In Ohio, call 614-457-0802
An H&R Block Company
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Editor's Notes

In this issue we're proud to present
Laser Chess™, a fascinating strategy
game. Inspired by—but far more fu-
turistic than—traditional chess, this
captivating game can be played only
on a computer. The winning entry in
our $10,000 programming contest for
COMPUTEY's Atari ST Disk & Magazine,
it has now been translated into
Amiga, Commodore 64, Apple II, and
Atari XL/XE versions.

Elsewhere you'll find a variety of
useful utilities and applications. For
Commodore 64 programmers, “64
RAMdisk” is highly useful in pro-
gram development, and “ML Run-
ner’’ turns machine language
programs into files that load and run
like BASIC files. “Full-Screen Editor
for Applesoft” makes it far easier to
program Apple BASIC. ““Atari XL/XE
Super Editor” significantly improves
the screen editor in these machines,
and ““Atari NoDOS" can restore pro-
grams which seemed hopelessly lost.
“Fast Fractal Landscapes” for the
IBM PC and compatibles offers im-
pressive graphics detail and speed,
and ““College Planner” and “'Car Pay-
ments’’ are compact, easy-to-use pro-
grams that help with financial
planning. “GraphiDemo for Amiga”
is a fast and colorful program which
shows off the tremendous processing
power and graphics of the Amiga.
And “Amiga Disk-Based Fonts” is a
helpful utility with a tutorial on how
to load custom text fonts from disk
and install them from BASIC.

Readers who have been with us
for some time are likely to agree that
the quality of the articles and pro-
grams in this issue does not come as a
surprise; rather it's part of a tradition
established by Robert Lock, the
founder of COMPUTE! Publications.

This past December Robert with-
drew from the daily management of
the company and accepted the posi-
tion of Editorial Consultant. He will
continue to provide the company
with guidance and will assist, in par-
ticular, in the development of new
products and services.

This change in editorial manage-

ment gives us our first opportunity to
publicly acknowledge his contribu-
tions to the growth and success of the
company he founded and to the per-
sonal computing industry as a whole.

In all these years he has never
given an interview or in any fashion
moved his personality into public
view. While some other industry
leaders appeared more concerned at
times with their personal image than
with the health of their companies,
Robert has always worked quietly be-
hind the scenes. We can, however,
with this editorial, recognize his con-
tribution and thank him in a small
way for his efforts.

He was in his early thirties when
he had the idea of starting a magazine
devoted to consumer computing.
And in the past seven years, COM-
PUTE!—under Robert’s guidance—
has grown into a highly successful
publishing group: four magazines,
over 150 books in print, and over
1,000,000 readers a month. COM-
PUTE! Publications has become a
major contributor to the ongoing in-
troduction of computing into the
homes, schools, and businesses of
America and elsewhere in the world.

He saw early on that computers
would have an immense impact.
Starting in a storefront in Greens-
boro, with a handful of employees,
he began working on the early issues
of COMPUTE! At that point, he was
personally involved in every aspect
of his young magazine: He pasted up
galleys, called advertisers, contacted
authors, and edited copy.

As the years went by, he contin-
ued to directly supervise the growing
company in both its editorial and
business activities. He has an intu-
itive grasp of business and finance
combined with strong editing and
writing skills. This combination of
talents is as rare as it is powerful. And
perhaps even more rare: He is an
extremely clear thinker. Those of us
who work closely with Robert have
always been aware that he is remark-
ably accurate in his assessments on a
wide range of topics.

We at COMPUTE! were not con-
cerned during the notorious industry
shakeout of 1984-85. We knew we
would be among the survivors. In
fact, COMPUTE!s Gazette was intro-
duced in the face of the shakeout, and
became one of the strongest startups
in magazine publishing history. We
have gone on to publish a number of
bestselling books and continue to fea-
ture some of the best programs, col-
umns, and articles available on the
subject of home and recreational
computing.

It all began with a single idea,
Robert’s vision of how best to engage,
entertain, and inform the reader
about a powerful emerging technol-
ogy that he saw would eventually
affect every aspect of our lives. But a
single idea, however accurate, rarely
leads to the creation of a major pub-
lishing house. Thousands of others
also began to see the importance of
consumer computing by the end of
the 1970s, and hundreds of publica-
tions were introduced. By 1983 there
were 150 computer magazines com-
peting for the attention of the reading
public. Today there are only a few.
That COMPUTE! Publications sur-
vived and flourished was largely due
to Robert’s strong leadership. The
staff at COMPUTE!, and the readers
who enjoy our efforts, are fortunate
that he will continue to play a vital
role, contributing to the direction of
our publications as we grow.

In the coming years we will, with
his help, preserve the traditions and
values Robert established here. And
we will expand, offering more com-
prehensive coverage as well as main-
taining the quality of programs,
tutorials, and features you've come to
expect from COMPUTE! Publications.

YATY VY

Richard Mansfield
Editorial Director
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New books

from COMPUTE!

COMPUTE! Books is bringing you a brand new S
line up of books for your Commodore 64 and ,
128. These recent releases offer you everything
from programming hints to exciting games, from
educational to home and business applications.

e B R T e T e R P R R T U

Pascal for Beginners

$14.95 0-87455-068-8
Book/disk combination for the Commodore 64
$29.95 ISBN 0-87455-069-6

This introductory text to standard Pascal on any computer is
an ideal tutorial for anyone who wants to learn this powerful
computer language. It includes everything you need, includ-
ing an introductory Pascal interpreter* for the Commodore &4
and 128 in 64 mode, ready to type in and use. Written in plain
English and offering numerous program examples, it gently
and clearly explains standard Pascal and structured program-
ming. Latter sections include discussions of advanced topics
such as files and dynamic data storage. There is also an op-
tional disk available for §12.95 for the Commodore 64 which
includes most of the programs in the book. 688BDSK.

“The Commodore 64 Pascal interpreter is not full-featured,
but still @ powerful implementation of Pascal which suits the
needs of most beginners.

COMPUTE!'s Muslc System

for the Commodore 64 and 128

Book/disk combination only

$24.95 ISBN 0-87455-074-2
Sidplayer, the feature-packed, popular music player and edi-
tor program, is now more versatile and more impressive than
before, Enhanced Sidplayer for the Commodore 128 and 64
includes two new versions—one for the Commodore 128 run-
ning in 128 mode and another for the Commodore 64. Take
advantage of every feature the SID chip (the sound chip in
the 128 and 64) has to offer. Just like the original, Enhanced
Sidplayer is easy to lean and use, with many powerful new
features. The accompanying disk contains the editor, player
programs (including a Singalong program), utilities, and sam-
ple music that you can enjoy immediately or change. The
new Sidplayer plays any songs created by the original
Sidplayer for the Commodore 64.

COMPUTE!'s
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User's Guide to GEOS: geoPaint and geoWrite
§18.95 ISBN 0-87455-080-7
Learn the ins and outs of GEOS, the new icon-based operat-
ing system for the new Commodore 64C and the 64, with this
step-by-step guide. Everything from creating simple letters
with geoWrife and pictures with geoPaint to merging text and
graphics and using desk accessories Is clearly and concisely
explained.

COMPUTE!'s Second Book of the Commodore 128
$16.95 ISBN 0-87455-077-7
The editors at COMPUTE! Publications have collected some of
the best games, programs, and tutorials for the Commodore
128 (in 128 mode) from COMPUTE! magazine and COMPUTE!'s
Gazette. Like COMPUTE!s First Book of the Commodore 128,
this book offers a variety of programs and articles for every
128 user. Each program has been fully tested and is ready to
type in and use on the Commodore 128 running in 128 mode.
There is also a disk available for $12.95 which includes the pro-
grams in the book. 777BDSK.

Mapping the Commodore 64, Revised

$16.95 ISBN 0-87455-082-3
An update of the bestseling memory map and programming
guide. It's a necessity for intermediate and advanced pro-
grammers. This definitive sourcebook has been expanded and
now covers the new icon-based GEOS (Graphics Environment
Operating System) with clear descriptions of how to make it
work for you. For BASIC and machine language programmers
of both the Commodore 64 and 64C.

Look for COMPUTE! Books at your local computer or book store.
Or, to order directly from COMPUTE!, call toll free 1-800-346-6767 (in NY 212-887-8525) or
write COMPUTE! Books, P.O. Box 5038, F.D.R. Station, New York, NY 10150.
Please include shipping and handling: $2.00 per book in U.S. and surface mail; $5.00 airmail.

NC residents add 5 percent sales tax and NY residents add 8.25 percent sales tax.
Please allow 4-6 weeks for delivery.

COMPUTE! Publicoﬁons,lnc.@

Part of ABC Consumer Magazines, Inc.
One of the ABC Publishing Companies

COMPUTE! Books are available outside the United States from
subsidiaries of McGraw-Hill International Book Company.
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Everything for the Amiga. From BASIC beginner's guides to advanced programming
handbooks, COMPUTE! offers you information-packed tutorials, reference guides,
programming examples, ready-to-enter applications, and games to help you

develop your computing skills on Commodore’'s Amiga.

COMPUTE!'s AmigaDOS
Reference Guide

Arlan R. Levitan and Sheldon Leemon

A comprehensive tutorial and reference guide
to the powerful AmigaDOS—the operating
system underlying the Workbench and
Intuition—this book offers information useful to
every Amiga owner. It defines and illustrates all
DOS commands, and shows you how to create
file directories, access peripherals, run batch
file programs, and avoid "disk shuffle.” The
screen- and line-oriented text editors are
explained in detail. Numerous examples and
techniques explain how to use AmigaDOS to
make operating your Amiga both convenient
and efficient.

$16.95 ISBN 0-87455-047-5

Elementary Amiga BASIC

C. Regena

Here's your introduction to the new and
powerful BASIC on the Amiga personal
computer. The Amiga’s impressive graphics,
animation, and sound can be unlocked with the
right commands, and BASIC is the place to
start. Complete descriptions of Amiga BASIC's
commands, syntax, and organization take you
from the beginner level to a full-fledged
programmer. Plus, the book offers you ready-to-
type-in programs and subroutines while
showing you how to write your own programs.
There is a disk available which includes the
programs in the book, $12.95. This title is also
available as a book/disk combination for $29.95
1057-2).

514.95 ISBN 0-87455-041-6

COMPUTE!'s Amiga

Programmer's Guide

Edited

Your tutorial and reference manual to
AmigaDOS, BASIC, Intuition, and other
important software tools which accompany the
new Amiga, COMPUTE!'s Amiga Programmer's
Guide is a clear and thorough guide to the
inner workings of this fascinating new-
generation computer. The great speed of its
68000 microprocessor, coupled with the
versatility of the Amiga-specific graphics and
sound, makes the Amiga one of the most
powerful computers available today.

This book is the key to accessing the Amiga's
speed and power.

$17.95 ISBN 0-87455-028-9

~

COMPUTE!'s Beginners Guide to

the Amiga

Dan McNeill

Written in a lively and entertaining style, this
book teaches you everything a beginner needs
to know to get started quickly with the Amiga
from Commodore. You will learn about setting
up the system, all the most popular types of
software, and details about the hardware.
$16.95 ISBN 0-87455-025-4

Advanced Amiga BASIC

Tom R. Halfhill and Charles Brannon

This guide to applications programming on
Commodore’s new Amiga contains everything
an intermediate programmer requires to begin
creating sophisticated software on this powerful
machine, including several ready-to-type-in
programs. Clear, yet comprehensive
documentation and examples cover advanced
BASIC commands, designing graphic
applications, generating sound and music, using
the Amiga's buliit-in speech synthesizer,
creating a user interface, and programming the
computer’s peripherals. There is a disk
available which includes the programs in the
book, $15.95. (June release)

$17.95 ISBN 0-87455-045-9

Look for these books at your local book or computer store.
Or order directly from COMPUTE!.
Call toll-free 1-800-346-6767 (in NY 212-887-8525).

Inside Amiga Graphics

Sheldon Leemon

The Amiga, Commodore’s powerful new
computer, is an extraordinarily impressive
graphics machine. Easy to use, the Amiga can
produce color graphics and excellent animation.
You'll find thorough descriptions of the
computer’s abilities and the hardware required
to create a complete graphics system, Software,
too, is central to the Amiga’s power, and
complete tutorials show you how to get the
most from the machine. (June release}

5$17.95 ISBN 0-87455-040-8
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The latest in this bestselling series written by
Edward Carlson, COMPUTE!'s Kids and the
Amiga, will acquaint you with BASIC. Over 30
sections—all with instructor notes, lessons,
assignments, and lively illustrations—entertain
and amuse you as you learn to program your
new computer. Clear writing and concise
examples make it easy for anyone—children
and adults alike—to painlessly learn BASIC.
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A Beginner’s Guide To

Programming
Languages
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Recently a teacher whose school was being
equipped with personal computers for the first
time related how the faculty was introduced to
the idea:

“The computer expert for the school dis-
trict came down and grouped us all together in
a room. None of the teachers but me had ever
worked with a computer before. The expert
proceeded to give us a crash course in comput-
ers—but started off by trying to teach us
BASIC programming. Pretty soon he was talk-
ing about numeric variables, string arrays, and
subroutines, and got everybody lost. When the
session ended and we left the room, I heard
one teacher mutter, ‘That’s the last time I'm
ever going near one of those things!"”

These teachers weren'’t the first people to
be discouraged by the complexities of pro-
gramming. Over the past several years, thou-
sands of students, too, have been exposed to
the same approach to computer literacy.
Thankfully, most school systems have now
recognized the difference between computer
users and computer programmers and have re-
structured their computer-literacy courses
accordingly.

There was a time when a person had to
become a mechanic to drive an automobile,
become a pilot to fly, and set up a darkroom to

+ take pictures. But as cars, airplanes, and cam-

eras advanced beyond the primitive stage to
become mature machines, it became less neces-
sary to wrestle with their inner workings. Like-
wise, you don't have to be a programmer to
operate a computer intelligently and usefully.

Ten years ago, programming was almost
unavoidable if you wanted to use a microcom-
puter. Commercial software was practically
nonexistent, and the handful of public domain
programs available were usually considered
starting points for your own modifications. But
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Tom R. Halfhill, Staff Editor

How hard is programming—really? And which
language is best? Here are some straight answers to

some of the most commonly asked questions about
programming on personal computers.

now the personal computer is a mature
enough machine so that the average person
shouldn’t have to struggle with string arrays,
subroutines, and recursive procedures. You
can probably buy the software you need right
off the shelf, type it in from a magazine or
book, download it from a bulletin board sys-
tem or information service, or obtain it from a
user group library.

Still, there comes a time when nearly
every computer user considers the question:
Should I learn to program? Maybe now, as a
knowledgeable user, you've realized that com-
puters really aren’t as mysterious as they first
seemed, so you're wondering if programming
might be within your grasp, too. Or maybe
you're the type who likes to tinker with inner
workings—you won't be satisfied until you
have total control over the machine. Or maybe
you have an unusual application in mind and
just can’t find the right software to do the job.

If you fit any of these descriptions—or if
you're merely curious—you may want to take
the plunge into programming.

Primitive Languages

First, a definition: A program is simply a list of
instructions for the computer to carry out. Some
instructions may tell the computer to load a file
from disk; others may tell the computer to
display something on the screen. It's your job,
as a programmer, to write these instructions in
the proper sequence. The “proper sequence,”
of course, depends on what you want the
program to do.

So far so good. Now all you have to do is
learn what the instructions are and how to fit
them together. And this is where things start to
get sticky.

Beginning programmers are sometimes
dismayed when they discover that the instruc-
tions recognized by computers are much more
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primitive than they anticipated.
COMPUTE! has received letters that
read something like this: “Can you
tell me which command lets you
move a sprite around the screen
with a joystick and lets it fire
shots?”’ Or, “Which command
sorts a list of names in alphabetic
order?”

There are answers to these
questions, but they fill enough
books to support a large part of the
computer publishing industry.

The problem is that individual
programming instructions do rela-
tively little. It takes a fair number of
them strung together to make the
computer do something minimally
useful or even recognizable. Imag-
ine, for instance, sending someone
to the store for a loaf of bread.
Instead of simply saying, “Please
go to the store and get a loaf of
bread,” you have to tell the person,
““Walk one block to the corner and
turn left. Then walk one more block
and enter Joe’s Market on the right.
Pick up a loaf of bread and pay for it
at the counter. Then walk one block
back to the corner, turn right, and
walk another block home again.”

This kind of detail is necessary
even when programming in a so-
called high-level language, like
BASIC, Pascal, Modula-2, or Logo.
Programming in a lower-level lan-
guage like C, Forth, or, ultimately,
machine language, would be like
telling the person how to walk by
putting one foot in front of the oth-
er, how to open and close a door,
how to turn, how to recognize a loaf
of bread and pick it up, and how to
pay for it.

Computer languages are a little
more advanced than the grunts of
primitive cavemen—but not much.

Don't let this discourage you,
though. The relative simplicity of a
computer language makes it much
easier to learn than a modern hu-
man language. English, French, and
German consist of many thousands
of words and many dozens of
grammatical rules. BASIC, Pascal,
and Forth—even the most power-
ful versions—rarely have more
than 100-200 words and a few doz-
en rules. And, just as your working
vocabulary in English is only a frac-
tion of the total language, your
working vocabulary in BASIC or
Pascal may amount to fewer than
30 commands about 90 percent of
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the time.

Someday it may be possible to
program a computer in English,
French, or German. Reseachers at
this very moment are working on a
natural language interface. But until
computers get a lot smarter, it's go-
ing to be easier for us to learn their
languages than for computers to
learn ours.

Sorry, No Esperanto

Your first step, then, is to decide
which computer language you
want to learn. You might be sur-
prised to discover that there are
about as many computer languages
as there are human languages. If
you were born and raised in an
English-speaking country, you
probably grew up speaking Eng-
lish. However, that same kind of
choice isn’t made for you when you
buy a computer, even if BASIC is
built in. Your computer can run
several different languages.

Why are there so many com-
puter languages to choose from?
After all, it’s perfectly logical that
hundreds of different human lan-
guages developed. There was no
communication between different
peoples for centuries, and by the
time someone came up with the
idea of inventing a standard lan-
guage like Esperanto, it was far too
late to get everyone to agree. But
computers are a recent invention,
so it seems like somebody could
have set the standard at the begin-
ning and saved us a lot of trouble.

It's not that simple, though.
The reason why there are scores of
computer languages is that each
one was conceived to solve certain
kinds of problems, to run on certain
kinds of computers, or to reflect
certain programming philosophies.
For instance, BASIC—which stands
for Beginner’s All-purpose Sym-
bolic Instruction Code—was in-
vented by a pair of university
professors in the mid-1960s who
wanted a language easy enough for
neophytes to learn in a few hours.
Likewise, Pascal was invented by a
Swiss professor who sought a lan-
guage that was ideal for students.
FORTRAN (FORmula TRANGslator),
one of the oldest languages, was
invented for scientists and engi-
neers. COBOL (COmmon Business-
Oriented Language), another an-
cient computer tongue, was invent-

ed for writing business programs.
The U.S. Department of Defense
even has its own computer lan-
guage, Ada.

Most languages have also
sprouted several dialects. There are
dozens of versions of BASIC, for
example. Although these dialects
are largely similar, there are still too
many dissimilarities to allow all but
the simplest programs written in
one dialect to run under another.
Sometimes an extensive rewrite is
necessary.

Like choosing a computer,
choosing a language is an emotion-
al issue for some people. If you start
asking around for advice, expect to
hear conflicting arguments about
which language is best, and why.

Back To BASICs

All in all, a good starting point for
the beginning programmer is
BASIC—if only because it’s the lan-
guage you probably already own.
Most personal computers come with
BASIC on a system disk or built into
read only memory (ROM). A
BASIC programming manual was
probably included in the package,
too. If not, a trip to a bookstore or
library will turn up dozens of vol-
umes of BASIC manuals.

Besides the fact that it's free,
BASIC is a very flexible language
that’s ideal for experimenting and
writing short programs. If you play
around with BASIC for a few weeks
and decide that programming isn't
much fun, at least you haven't
spent the $50 to $500 that another
language may cost.

As an alternative, some lan-
guages are available in public do-
main versions for the nominal cost
of a user group library disk or
download charges from a bulletin
board system or information ser-
vice. Forth and COMAL are prime
examples.

To help you get started, the
following pages cover the features
of some of the most popular lan-
guages available on today’s person-
al computers. This isn’t intended to
be a complete list, of course, but it
will introduce you to some of the
pros and cons of several of the most
widely-used languages. If you con-
sider the options carefully before
making your choice, odds are you
won't be disappointed.
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No matter which computer you
buy, you'll almost certainly be giv-
en a version of the BASIC language
with your system. It might be in
Read Only Memory (ROM), on a
plug-in cartridge, or in a program
on the system disk, but whatever
form it takes, it's there. BASIC is the
lingua franca, the universal lan-
guage, for microcomputers.

Everybody has BASIC. You
can write a program, save it to disk,
and give a copy to a friend or put it
up on a local bulletin board system.
Magazines and books publish
BASIC program listings which you
can study to learn new techniques.
Many user groups, schools, and
other organizations offer classes in
BASIC programming.

If you decide at some point in
the future to buy a new computer
with more memory or a faster pro-
cessor, you'll have a head start on
programming it if you know
BASIC. There are some differences
between the manifold dialects of
BASIC, but there’s a core of com-
mands that are the same on all com-
puters. PRINT, FOR-NEXT, IF-
THEN, and many other keywords
function virtually identically in all
versions of BASIC.

There are other languages
available, and they have their good
points. BASIC isn’t perfect and
you’ll hear proponents of other lan-
guages making comparisons be-
tween their favorite language and
BASIC. You don't often hear some-
one say, “C is a good language
because it has many features that
Forth lacks.” That's because BASIC
is the standard against which others
are judged. The most popular lan-
guage, it has survived for 25 years
and probably will still be in use 25
years from now.

Interactive And Flexible
One of BASIC’s most attractive fea-
tures is that it’s interactive. You can
sit down at a keyboard, type in a
few lines, and then type RUN.
There’s no need to wait while you
save the source code, compile and
link it, and hope that it works. You
just type RUN. The program will
either run or it will stop with an
error message. BASIC is generally
good about pointing out mistakes
and telling you which line isn’t
working. If there’s an error, you can
list the line and figure out what's
wrong.

BASIC encourages experi-
ments. You can stop the program,
change part of it, and see the results
immediately. A weekend program-
mer can be creative—adding a line
here, changing a variable there—
much like a sculptor molding a
lump of clay. When you're creating
a graphics screen or playing with
sound effects, BASIC’s flexibility
makes it easy for you to test new
ideas.

Since BASIC is a high-level
language with English keywords,
program listings are understand-
able. You can usually read through
a subroutine and follow its logic.

Spaghetti And Celerity
People who dislike BASIC general-
ly offer one of two arguments
against it. First, BASIC is an un-
structured language (imposes few
rules on the programmer), and pro-
grams often have so many GOTOs
that reading the listing is like un-
tangling spaghetti. Second, com-
pared to those written in other
languages, BASIC programs can
run slowly.

Advocates of structured pro-
gramming suggest that programs
should be broken into modules of
less than one page each. Variables
should be declared at the beginning
of each module. Loops should be
indented. You should include many
comments that explain what's go-
ing on. And you should never use
an unconditional GOTO.

If you agree that there are ad-
vantages to structured program-
ming, you can easily follow all of
those rules in BASIC. The modules
are subroutines. Variables can be
defined at the start of a program.

FOR-NEXT loops can be indented.
You can include REMs and avoid
the GOTO command. You can
write highly structured programs, if
that’s what you want.

In other words, BASIC doesn'’t
force you to write spaghetti code.
It's possible to create a program
that looks nice when it's listed. If
you see a program that looks
messy, blame the author—not the
language.

On the other hand, you could
ignore the whole idea of structure.
If a program works, it works. Some
very good programs don’t look
clean and structured on the inside,
but they get the job done.

What about the speed of
BASIC? If flat-out speed is what
you want, then machine language
(ML) is the only choice. All lan-
guages are slower than ML.

It's true that some languages
are faster than BASIC. But that
doesn’t matter in some situations. If
you're calculating a mortgage pay-
ment, for example, BASIC might
take three seconds, versus one-
third second in a faster language. If
you had those extra seconds, what
would you do with them?

In other cases, the problem
isn’t BASIC, but the algorithm
used. For example, a bubble sort
that alphabetizes a list of 500
names might run very slowly. You
could rewrite the program in anoth-
er language and it would run the
bubble sort faster. But if you
changed to a Shell sort or a quick
sort, you'd notice a definite im-
provement in speed, even in
BASIC. There are many techniques
for speeding up BASIC programs.

To make comparisons fair,
BASIC programs should be com-
piled (run through a special process
which translates them into some-
thing resembling machine lan-
guage). A compiled BASIC program
often runs at the same speed as a
similar program in another lan-
guage. With a compiler, you can
have the best of both worlds.
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En oino aletheia, if you don’t know
Greek, is, as they say, Greek to you.
Likewise, CMP #$FD:RTS looks
pretty strange if you don’t know
machine language. But there’s
nothing inherently complicated
about either language—once you
know the vocabulary and the rules.
Too many BASIC program-
mers stay away from machine lan-
guage (ML—sometimes also called
assembly language) because they
take one look at it and it appears
impossibly alien. In fact, it is simply
another language with about 50
words to learn and some new tech-
niques. The fundamentals of pro-
gramming in any language remain
the same: data lists, loops, branch-
ing, subroutines. So, once you've
learned to communicate with your
computer in one language, you've
got a considerable head start when
learning a second language.
Machine language does require
somewhat more exacting program-
ming (in the sense that cooking din-
ner from scratch is more exacting
than opening cans). But there are
many tools now available to the ML
programmer: single steppers, error-
detecting assemblers, and a wealth
of books which help the novice
move quickly through a bafflement
phase toward eventual mastery.

Talking Directly To

The Machine

But why, if you already know an-
other language, would you want to
learn ML? One clue is that most
commercial or professional pro-
gramming (especially on computers
such as the Commodore 64) is ML.
This is because ML is the machine’s
language. Any other language re-
quires translation before the com-
puter can understand what to do.
For example, when you use the
BASIC command PRINT, the com-
puter looks up the print subroutine.
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(This subroutine is, like the subrou-
tines in virtually any computer lan-
guage, written in ML.) The lookup
is one level of indirection, but
there’s also the problem that the
PRINT statement can have so many
different forms (are we printing to
screen? is there a TAB? and so on).
All this translating takes time and,
with interpreted languages like
BASIC, this time is spent while the
program is running.

The primary benefit of ML is
that there is no lag time between
the computer’s reading the instruc-
tion and its ability to act upon the
instruction. ML, the computer’s
own language, speaks directly to
the microprocessor chip. So-called
higher-level languages all require, to
one degree or another, compromises
and indirect, time-consuming, su-
perfluous tasks. The reason for this
is obvious: The computer can speak
only one language—ML. Anything
else you offer it will have to be
reduced to ML before the computer
can respond.

Two higher-level languages re-
nowned for speed and power—C
and Forth—illustrate this point.
Both languages are interesting, en-
joyable to program, and a signifi-
cant improvement in efficiency
over BASIC. However, after pro-
grams are written in C or Forth,
they are often further modified by
replacing key sections with pure
ML. There are even utilities which
watch an executing C program and
then report where the computer is
spending most of its time—where
in the program are the most delays.
If the report reveals that the com-
puter is spending 40 percent of its
time in lines 256-288, you rewrite
that segment, replacing C with ML.

A Subtle Intimacy

The most important issue, then, is
speed, and nothing can work faster
than ML. For years BASIC pro-
grammers, too, have included ML
sections within the BASIC program
to make game animation smoother,
spreadsheets calculate faster, or
word processors able to keep up
with quick typists. We can see this
endless quest for additional speed
in hardware as well: clock speeds
have gone from 1 MHz to 16 MHz.
In the world of computers, there’s

no such thing as having too much
memory or being too quick.

There’s an additional advan-
tage to ML which is significant, but
somewhat subtle: intimacy. With
ML you are working with a low-
level language (the only low-level
language), and that means you're
right down in the engine room and
you've got all the tools you need to
do anything you want. In other
words, you're down on the comput-
er’s level, and you can see and ac-
cess all its features. For example, it's
often not possible from higher-level
languages to test whether the
BREAK or CONTROL keys are be-
ing pressed on the keyboard; to de-
sign disk directory lists which suit
your needs; to redefine keys; to
speed up input; or to quickly switch
entire screens 