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Graphics Guide
to the Commodore 64



ACKNOWLEDGEMENTS

In 1983, having been commissioned to write some new educational
video games, | spent two difficult weeks unravelling the quirks and
complexities of an early model of the Commodore 64. | resolved to try
to pass on my hard-won knowledge to others, so that they wouldn’t
have to go through the same trial-and-error learning process that | had
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INTRODUCTION

Why This Book Is Necessary

Commodore supplies two instruction texts for the Commodore 64.
One of them, the User’s Guide, is an introduction for beginners,
included free with every computer. The other, the Programmer’s Refer-
ence Guide, is sold as an optional extra. It assumes that the reader has
some programming experience and describes every last little detail of
the computer, in nearly 500 pages.

Why, then, is my Graphics Guide necessary?

For several reasons. First, the computer industry is so competitive
that manufacturers are under great pressure to get their product on
the market as quickly as possible. This gives them very little time to
produce high quality, accurate instruction manuals. This is certainly
true of the User’s Guide supplied with the Commodore 64, which has
many omissions and even errors. | had to figure out how to operate
many aspects of the computer on my own.

Second, even though the Programmer’s Reference Guide is very
complete, it is not very easy to understand. The Commodore 64 con-
tains some graphics features which are advanced and versatile, but
they are not easy to program or to explain, and the Programmer’s Ref-
erence Guide is virtually incomprehensible for any reader who lacks
programming experience. )

There’s an obvious need for a book which explains all the compli-
cated graphics features of the Commodore 64, without omissions, in a
way that a beginner can understand. And that is exactly what this book
tries to do.

The chapters take you step by step through writing a simple game
program, making use of each graphics feature in turn. If you have
never programmed a computer before, you will also need a reference
book, such as Douglas Hergert's Commodore 64/VIC 20 BASIC Hand-
book, also published by SYBEX, for explanations of the most frequently
used BASIC techniques: FOR/NEXT loops, DATA statements, and string
variables, and the like. But you will not need any previous program-
ming experience.



Once you understand the way the Commodore 64 works, you'll find
this Guide a useful reference book. Its appendices summarize all the
facts, including memory maps which | think are easier to use than
the ones supplied by Commodore; a sprite-building guide which
involves much less arithmetic than the Commodore system; a com-
plete scale drawing of all the character sets (not available even in Com-
modore’s own Programmer’s Reference Guide); and some hints on how
to handle the 1541 disk drive, which can be troublesome at times.

This Guide deals only with graphics. It is not a tutorial in general
BASIC programming, and it doesn’t deal with other specific subjects,
such as sound. A thorough explanation of sound on the Commodore
64 would require two or three chapters, and there was not enough
space for this additional material. Also, in my experience, it is seldom
practical to control both graphics and sound in a BASIC video game,
because the BASIC statements are executed quite slowly.

However, in the course of developing a sample game, | will describe
some fundamental principles of memory management and some rela-
tively advanced programming techniques. By the time you finish Chap-
ter Eleven, you should have all the information you need to write
ambitious video games of your own.

The pleasure in programming doesn’t come from learning tech-
niques out of a book. The real pleasure, | think, is in going off on your
own and figuring out new ways of doing things for yourself. | hope my
book will take you to the point where you can start doing exactly that.



Selections from
The SYBEX Library

Buyer’'s Guides

THE BEST OF TI 99/4A™
CARTRIDGES

by Thomas Blackadar

150 pp., illustr., Ref. 0-137

Save yourself time and frustration when
buying TI 99/4A software. This buyer's
guide gives an overview of the best avail-
able programs, with information on how
to set up the computer to run them.

FAMILY COMPUTERS

UNDER $200

by Doug Mosher

160 pp., illustr., Ref. 0-149

Find out what these inexpensive machines
can do for you and your family. “If you're
just getting started . . . this is the book to
read before you buy.”—Richard O’'Reilly,
Los Angeles newspaper columnist

PORTABLE COMPUTERS

by Sheldon Crop and Doug Mosher
128 pp., illustr., Ref. 0-144

“This book provides a clear and con-
cise introduction to the expanding new
world of personal computers.”—Mark
Powelson, Editor, San Francisco Focus
Magazine

THE BEST OF viC-20™
SOFTWARE

by Thomas Blackadar

150 pp., illustr., Ref. 0-139

Save yourself time and frustration with this
buyer’s guide to VIC-20 software. Find
the best game, music, education, and
home management programs on the
market today.

SELECTING THE RIGHT DATA
BASE SOFTWARE

SELECTING THE RIGHT WORD
PROCESSING SOFTWARE

SELECTING THE RIGHT
SPREADSHEET SOFTWARE

by Kathy McHugh and

Veronica Corchado

80 pp., illustr, Ref. 0-174, 0-177, 0-178
This series on selecting the right business
software offers the busy professional con-
cise, informative reviews of the best avail-
able software packages.

Introduction to
Computers

OVERCOMING COMPUTER FEAR
by Jeff Berner

112 pp., illustr, Ref. 0-145

This easy-going introduction to com-
puters helps you separate the facts from
the myths.

COMPUTER ABC'S

by Daniel Le Noury and

Rodnay Zaks

64 pp., illustr., Ref. 0-167

This beautifully illustrated, colorful book
for parents and children takes you alpha-
betically through the world of computers,
explaining each concept in simple
language.



PARENTS, KIDS, AND
COMPUTERS

by Lynn Alpers and Meg Holmberg
208 pp., illustr, Ref. 0-151

This book answers your questions about
the educational possibilities of home
computers.

THE COLLEGE STUDENT'S
COMPUTER HANDBOOK

by Bryan Pfaffenberger

350 pp., illustr., Ref. 0-170

This friendly guide will aid students in
selecting a computer system for college
study, managing information in a college
course, and writing research papers.

COMPUTER CRAZY

by Daniel Le Noury

100 pp., illustr, Ref. 0-173

No matter how you feel about computers,
these cartoons will have you laughing
about them.

DON'T!

(or How to Care for Your
Computer)

by Rodnay Zaks

214pp., 100 illustr.,, Ref. 0-065

The correct way to handle and care for all
elements of a computer system, including
what to do when something doesn’t work.

YOUR FIRST COMPUTER

by Rodnay Zaks

258 pp., 150 illustr., Ref. 0-045

The most popular introduction to small
computers and their peripherals: what
they do and how to buy one.

INTERNATIONAL
MICROCOMPUTER DICTIONARY
120 pp., Ref. 0-067

All the definitions and acronyms of micro-
computer jargon defined in a handy
pocket-sized edition. Includes translations
of the most popular terms into ten
languages.

FROM CHIPS TO SYSTEMS:

AN INTRODUCTION TO
MICROPROCESSORS

by Rodnay Zaks

552 pp., 400 illustr., Ref. 0-063

A simple and comprehensive introduction
to microprocessors from both a hardware
and software standpoint: what they are,
how they operate, how to assemble them
into a complete system.

Personal
Computers

ATARI

YOUR FIRST ATARI® PROGRAM
by Rodnay Zaks

150 pp., illustr., Ref. 0-130

A fully illustrated, easy-to-use introduction
to ATARI BASIC programming. Will have
the reader programming in a matter of
hours.

BASIC EXERCISES FOR THE
ATARI®

by J.P. Lamoitier

251 pp., illustr., Ref. 0-101

Teaches ATARI BASIC through actual
practice using graduated exercises
drawn from everyday applications.

THE EASY GUIDE TO YOUR
ATARI® 600XL/800XL

by Thomas Blackadar

175 pp., illustr, Ref. 0-125

This jargon-free companion will help you

get started on the right foot with your new
600XL or 800XL ATARI computer.

ATARI® BASIC PROGRAMS IN
MINUTES

by Stanley R. Trost

170 pp., illustr, Ref. 0-143

You can use this practical set of programs
without any prior knowledge of BASIC!
Application examples are taken from a
wide variety of fields, including business,
home management, and real estate.




Commodore 64/VIC-20

THE COMMODORE 64™/VIC-20™
BASIC HANDBOOK

by Douglas Hergert

144 pp., illustr, Ref. 0-116

A complete listing with descriptions and
instructive examples of each of the Com-
modore 64 BASIC keywords and func-
tions. A handy reference guide, organ-
ized like a dictionary.

THE EASY GUIDE TO YOUR
COMMODORE 64™

by Joseph Kascmer

160 pp., illustr, Ref. 0-129

A friendly introduction to using the Com-
modore 64.

YOUR FIRST VIC-20™
PROGRAM

by Rodnay Zaks

150 pp., illustr., Ref. 0-129

A fully illustrated, easy-to-use introduction
to VIC-20 BASIC programming. Will have
the reader programming in a matter of
hours.

THE VIC-20™ CONNECTION

by James W. Coffron

260 pp., 120 illustr., Ref. 0-128
Teaches elementary interfacing and
BASIC programming of the VIC-20 for
connection to external devices and
household appliances.

YOUR FIRST COMMODORE 64™
PROGRAM

by Rodnay Zaks

182 pp., illustr., Ref. 0-172

You can learn to write simple programs
without any prior knowledge of mathe-
matics or computers! Guided by colorful
illustrations and step-by-step instructions,
you'll be constructing programs within an
hour or two.

COMMODORE 64™ BASIC
PROGRAMS IN MINUTES

by Stanley R. Trost

170 pp., illustr., Ref. 0-154

Here is a practical set of programs for

business, finance, real estate, data an-
alysis, record keeping and educational
applications.

IBM

THE ABC'S OF THE IBM® PC

by Joan Lasselle and Carol Ramsay
100 pp., illustr, Ref. 0-102

This is the book that will take you through

the first crucial steps in learning to use the
IBM PC.

THE BEST OF IBM® PC
SOFTWARE

by Stanley R. Trost

144 pp., illustr, Ref. 0-104

Separates the wheat from the chaff in the
world of IBM PC software. Tells you what
to expect from the best available IBM PC
programs.

THE IBM® PC-DOS HANDBOOK
by Richard Allen King

144 pp., illustr, Ref. 0-103

Explains the PC disk operating system,
giving the user better control over the sys-
tem. Get the most out of your PC by
adapting its capabilities to your specific
needs.

BUSINESS GRAPHICS FOR THE
IBM® PC

by Nelson Ford

200 pp., illustr., Ref. 0-124

Ready-to-run programs for creating line
graphs, complex illustrative multiple bar
graphs, picture graphs, and more. An
ideal way to use your PC's business
capabilities!

THE IBM® PC CONNECTION

by James W. Coffron

200 pp., illustr., Ref. 0-127

Teaches elementary interfacing and
BASIC programming of the IBM PC for
connection to external devices and
household appliances.



BASIC EXERCISES FOR THE
IBM® PERSONAL COMPUTER

by J.P. Lamoitier

252 pp., 90 illustr., Ref. 0-088

Teaches IBM BASIC through actual prac-
tice, using graduated exercises drawn
from everyday applications.

USEFUL BASIC PROGRAMS
FOR THE IBM® PC

by Stanley R. Trost

144 pp., Ref. 0-111

This collection of programs takes full
advantage of the interactive capabilities of
your IBM Personal Computer. Financial
calculations, investment analysis, record
keeping, and math practice—made eas-
ier on your IBM PC.

YOUR FIRST IBM® PC
PROGRAM

by Rodnay Zaks

182 pp., illustr., Ref. 0-171

This well-illustrated book makes program-
ming easy for children and adults.

YOUR IBM® PC JUNIOR

by Douglas Hergert

250 pp., illustr, Ref. 0-179

This comprehensive reference guide to
IBM’s most economical microcomputer
offers many practical applications and all
the helpful information you'll need to get
started with your IBM PC Junior.

DATA FILE PROGRAMMING ON
YOUR IBM® PC

by Alan Simpson

275 pp., illustr, Ref. 0-146

This book provides instructions and
examples of managing data files in
BASIC. Programming designs and devel-
opments are extensively discussed.

Apple

THE EASY GUIDE TO YOUR
APPLE lI®

by Joseph Kascmer

160 pp., illustr., Ref. 0-122

A friendly introduction to using the Apple
I, Il plus and the new lle.

BASIC EXERCISES FOR THE
APPLE®

by J.P. Lamoitier

250 pp., 90 illustr, Ref. 0-084

Teaches Apple BASIC through actual
practice, using graduated exercises
drawn from everyday applications.

APPLE II® BASIC HANDBOOK
by Douglas Hergert

144 pp., illustr., Ref. 0-155

A complete listing with descriptions and
instructive examples of each of the Apple
Il BASIC keywords and functions. A
handy reference guide, organized like a
dictionary.

APPLE lI® BASIC PROGRAMS
IN MINUTES

by Stanley R. Trost

150 pp., illustr., Ref. 0-121

A collection of ready-to-run programs for
financial calculations, investment analysis,
record keeping, and many more home
and office applications. These programs
can be entered on your Apple Il plus or lle
in minutes!

YOUR FIRST APPLE II®
PROGRAM

by Rodnay Zaks

150 pp., illustr., Ref. 0-136

A fully illustrated, easy-to-use introduction
to APPLE BASIC programming. Will have
the reader programming in a matter of
hours.

THE APPLE® CONNECTION

by James W. Coffron

264 pp., 120 illustr., Ref. 0-085
Teaches elementary interfacing and
BASIC programming of the Apple for con-
nection to external devices and house-
hold appliances.

TRS-80

YOUR COLOR COMPUTER

by Doug Mosher

350 pp., illustr, Ref. 0-097

Patience and humor guide the reader
through purchasing, setting up, program-
ming, and using the Radio Shack TRS-80/
TOP Series 100 Color Computer. A
complete introduction.



THE FOOLPROOF GUIDE TO
SCRIPSIT™ WORD

PROCESSING

by Jeff Berner

225 pp., illustr., Ref. 0-098

Everything you need to know about
SCRIPSIT—from starting out, to mastering
document editing. This user-friendly
guide is written in plain English, with a
touch of wit.

Timex/Sinclair
1000/ZX81

YOUR TIMEX/SINCLAIR 1000
AND ZX81™

by Douglas Hergert

159 pp., illustr., Ref. 0-099

This book explains the set-up, operation,
and capabilities of the Timex/Sinclair
1000 and ZX81. Includes how to interface
peripheral devices, and introduces
BASIC programming.

THE TIMEX/SINCLAIR 1000™
BASIC HANDBOOK

by Douglas Hergert

170 pp., illustr., Ref. 0-113

A complete alphabetical listing with expla-
nations and examples of each word in the
T/S 1000 BASIC vocabulary; will allow
you quick, error-free programming of
your T/S 1000.

TIMEX/SINCLAIR 1000™ BASIC
PROGRAMS IN MINUTES

by Stanley R. Trost

150 pp., illustr, Ref. 0-119

A collection of ready-to-run programs for
financial calculations, investment analysis,
record keeping, and many more home
and office applications. These programs
can be entered on your T/S 1000 in
minutes!

MORE USES FOR YOUR
TIMEX/SINCLAIR 1000™
Astronomy on Your Computer
by Eric Burgess

176 pp., illustr., Ref. 0-112
Ready-to-run programs that turn your TV
into a planetarium.

Other Popular
Computers

YOUR FIRST TI 99/4A™
PROGRAM

by Rodnay Zaks

182 pp., illustr., Ref. 0-157

Colorfully illustrated, this book concen-
trates on the essentials of programming in
a clear, entertaining fashion.

THE RADIO SHACK®
NOTEBOOK COMPUTER

by Orson Kellogg

128 pp., illustr., Ref. 0-150

Whether you already have the Radio
Shack Model 100 notebook computer, or
are interested in buying one, this book will
clearly explain what it can do for you.

THE EASY GUIDE TO YOUR
COLECO ADAM™

by Thomas Blackadar

175 pp., illustr, Ref. 0-181

This quick reference guide shows you
how to get started on your Coleco Adam
with a minimum of technical jargon.

YOUR KAYPRO Il/4/10™

by Andrea Reid and Gary Deidrichs
250 pp., illustr., Ref. 0-166

This book is a non-technical introduction
to the KAYPRO family of computers. You
will find all you need to know about oper-
ating your KAYPRO within this one com-
plete guide.

Software and
Applications

Operating Systems

THE CP/M® HANDBOOK

by Rodnay Zaks

320 pp., 100 illustr., Ref 0-048

An indispensable reference and guide to
CP/M—the most widely-used operating
system for small computers.



MASTERING CP/M?®

by Alan R. Miller

398 pp., illustr, Ref. 0-068

For advanced CP/M users or systems
programmers who want maximum use of
the CP/M operating system . . . takes up
where our CP/M Handbook leaves off.

THE BEST OF

CP/M® SOFTWARE

by John D. Halamka

250 pp., illustr., Ref. 0-100

This book reviews tried-and-tested, com-
mercially available software for your
CP/M system.

REAL WORLD UNIX™

by John D. Halamka

250 pp., illustr., Ref. 0-093

This book is written for the beginning and
intermediate UNIX user in a practical,
straightforward manner, with specific
instructions given for many special
applications.

THE CP/M PLUS™ HANDBOOK
by Alan R. Miller

250 pp., illustr., Ref. 0-158

This guide is easy for the beginner to
understand, yet contains valuable infor-
mation for advanced users of CP/M Plus
(Version 3).

Business Software

INTRODUCTION TO
WORDSTAR™

by Arthur Naiman

202 pp., 30 illustr., Ref. 0-077

Makes it easy to learn how to use Word-
Star, a powerful word processing pro-
gram for personal computers.

PRACTICAL WORDSTAR™ USES
by Julle Anne Arca

200 pp., illustr, Ref. 0-107

Pick your most time-consuming office
tasks and this book will show you how to
streamline them with WordStar.

MASTERING VISICALC®

by Douglas Hergert

217 pp., 140 illustr, Ref. 0-090
Explains how to use the VisiCalc “elec-
tronic spreadsheet” functions and pro-
vides examples of each. Makes using this
powerful program simple.

DOING BUSINESS WITH
VISICALC®

by Stanley R. Trost

260 pp., Ref. 0-086

Presents accounting and management
planning applications—from financial
statements to master budgets; from pric-
ing models to investment strategies.

DOING BUSINESS WITH
SUPERCALC™

by Stanley R. Trost

248 pp., illustr,, Ref. 0-095

Presents accounting and management
planning applications—from financial
statements to master budgets; from pric-
ing models to investment strategies.

VISICALC® FOR SCIENCE AND
ENGINEERING

by Stanley R. Trost and

Charles Pomernacki

225 pp., illustr, Ref. 0-096

More than 50 programs for solving techni-
cal problems in the science and engineer-
ing fields. Applications range from math
and statistics to electrical and electronic
engineering.

DOING BUSINESS WITH 1-2-3™
by Stanley R. Trost

250 pp., illustr., Ref. 0-159

It you are a business professional using
the 1-2-3 software package, you will find
the spreadsheet and graphics models
provided in this book easy to use “as is"
in everyday business situations.

THE ABC'S OF 1-2-3™

by Chris Gilbert

225 pp., illustr, Ref. 0-168

For those new to the LOTUS 1-2-3 pro-
gram, this book offers step-by-step
instructions in mastering its spreadsheet,
data base, and graphing capabilities.



UNDERSTANDING dBASE II™

by Alan Simpson

220 pp., illustr, Ref. 0-147

Learn programming techniques for mail-
ing label systems, bookkeeping and data
base management, as well as ways to
interface dBASE Il with other software
systems.

DOING BUSINESS WITH

dBASE I™

by Stanley R. Trost

250 pp., illustr, Ref. 0-160

Learn to use dBASE Il for accounts
receivable, recording business income
and expenses, keeping personal records
and mailing lists, and much more.

DOING BUSINESS WITH
MULTIPLAN™

by Richard Allen King and

Stanley R. Trost

250 pp., illustr, Ref. 0-148

This book will show you how using Multi-
plan can be nearly as easy as learning to
use a pocket calculator. It presents a col-
lection of templates that can be applied
“as is"” to business situations.

DOING BUSINESS WITH PFS®
by Stanley R. Trost

250 pp., illustr., Ref. 0-161

This practical guide describes specific
business and personal applications in
detail. Learn to use PFS for accounting,
data analysis, mailing lists and more.

INFOPOWER: PRACTICAL
INFOSTAR™ USES

by Jule Anne Arca and

Charles F. Pirro

275 pp., illustr., Ref. 0-108

This book gives you an overview of Info-
Star, including DataStar and ReportStar,
WordStar, MailMerge, and SuperSort.
Hands on exercises take you step-by-step
through real life business applications.

WRITING WITH EASYWRITER I™
by Douglas W. Topham
250 pp., illustr, Ref. 0-141
Friendly style, handy illustrations, and
numerous sample exercises make it easy

to learn the EasyWriter Il word processing
system.

Business Applications

INTRODUCTION TO WORD
PROCESSING

by Hal Glatzer

205 pp., 140 illustr., Ref. 0-076
Explains in plain language what a word
processor can do, how it improves pro-
ductivity, how to use a word processor
and how to buy one wisely.

COMPUTER POWER FOR YOUR
LAW OFFICE

by Daniel Remer

225 pp., Ref. 0-109

How to use computers to reach peak pro-
ductivity in your law office, simply and
inexpensively.

OFFICE EFFICIENCY WITH
PERSONAL COMPUTERS

by Sheldon Crop

175 pp., illustr,, Ref. 0-165

Planning for computerization of your
office? This book provides a simplified
discussion of the challenges involved for
everyone from business owner to clerical
worker.

COMPUTER POWER FOR YOUR
ACCOUNTING OFFICE

by James Morgan

250 pp., illustr., Ref. 0-164

This book is a convenient source of infor-
mation about computerizing you account-
ing office, with an emphasis on hardware
and software options.

Languages

C

UNDERSTANDING C

by Bruce Hunter

200 pp., Ref 0-123

Explains how to use the powerful C lan-
guage for a variety of applications. Some
programming experience assumed.




FIFTY C PROGRAMS

by Bruce Hunter

200 pp., illustr, Ref. 0-155

Beginning as well as intermediate C pro-
grammers will find this a useful guide to
programming techniques and specific
applications.

BUSINESS PROGRAMS IN C

by Leon Wortman and

Thomas O. Sidebottom

200 pp., illustr, Ref. 0-153

This book provides source code listings of
C programs for the business person or
experienced programmer. Each easy-to-
follow tutorial applies directly to a busi-
ness situation.

BASIC

YOUR FIRST BASIC PROGRAM
by Rodnay Zaks

150pp. illustr. in color, Ref. 0-129

A "how-to-program” book for the first time
computer user, aged 8 to 88.

FIFTY BASIC EXERCISES

by J. P. Lamoitier

232 pp., 90 illustr., Ref. 0-056

Teaches BASIC by actual practice, using
graduated exercises drawn from every-
day applications. All programs written in
Microsoft BASIC.

INSIDE BASIC GAMES

by Richard Mateosian

348 pp., 120 illustr, Ref. 0-055
Teaches interactive BASIC programming
through games. Games are written in
Microsoft BASIC and can run on the TRS-
80, Apple Il and PET/CBM.

BASIC FOR BUSINESS

by Douglas Hergert

224 pp., 15 illustr, Ref. 0-080

A logically organized, no-nonsense intro-
duction to BASIC programming for busi-
ness applications. Includes many
fully-explained accounting programs, and
shows you how to write them.

EXECUTIVE PLANNING

WITH BASIC

by X. T. Bui

196 pp., 19 illustr, Ref. 0-083

An important collection of business man-
agement decision models in BASIC,
including Inventory Management (EOQ),
Critical Path Analysis and PERT, Financial
Ratio Analysis, Portfolio Management,
and much more.

BASIC PROGRAMS FOR
SCIENTISTS AND ENGINEERS
by Alan R. Miller

318 pp., 120 illustr., Ref. 0-073

This book from the “Programs for Scien-
tists and Engineers” series provides a
library of problem-solving programs while
developing proficiency in BASIC.

CELESTIAL BASIC

by Eric Burgess

300 pp., 65 illustr., Ref. 0-087

A collection of BASIC programs that rap-
idly complete the chores of typical astro-
nomical computations. It's like having a
planetarium in your own home! Displays
apparent movement of stars, planets and
meteor showers.

YOUR SECOND BASIC
PROGRAM

by Gary Lippman

250 pp., illustr., Ref. 0-152

A sequel to Your First BASIC Program, this
book follows the same patient, detailed
approach and brings you to the next level
of programming skill.

Pascal

INTRODUCTION TO PASCAL
(Including UCSD Pascal™)

by Rodnay Zaks

420 pp., 130 illustr., Ref. 0-066

A step-by-step introduction for anyone
wanting to learn the Pascal language.
Describes UCSD and Standard Pascals.
No technical background is assumed.



THE PASCAL HANDBOOK

by Jacques Tiberghien

486 pp., 270 illustr., Ref. 0-053

A dictionary of the Pascal language,
defining every reserved word, operator,
procedure and function found in all major
versions of Pascal.

APPLE® PASCAL GAMES

by Douglas Hergert and

Joseph T. Kalash

372 pp., 40 illustr, Ref. 0-074

A collection of the most popular computer
games in Pascal, challenging the reader
not only to play but to investigate how
games are implemented on the computer.

INTRODUCTION TO THE UCSD
p-SYSTEM™

by Charles W. Grant and Jon Butah
300 pp., 10 illustr, Ref. 0-061

A simple, clear introduction to the UCSD
Pascal Operating System; for beginners
through experienced programmers.

PASCAL PROGRAMS FOR
SCIENTISTS AND ENGINEERS
by Alan R. Miller

374 pp., 120 illustr., Ref. 0-058

A comprehensive collection of frequently
used algorithms for scientific and techni-
cal applications, programmed in Pascal.
Includes such programs as curve-fitting,
integrals and statistical techniques.

DOING BUSINESS WITH
PASCAL

by Richard Hergert and

Douglas Hergert

371 pp., illustr, Ref. 0-091

Practical tips for using Pascal in business
programming. Includes design consider-
ations, language extensions, and applica-
tions examples.

Assembly Language
Programming

PROGRAMMING THE 6502

by Rodnay Zaks

386 pp., 160 illustr., Ref. 0-046
Assembly language programming for the
6502, from basic concepts to advanced
data structures.

6502 APPLICATIONS
by Rodnay Zaks
278 pp., 200 illustr., Ref. 0-015

Real-life application techniques: the input/
output book for the 6502.

ADVANCED 6502
PROGRAMMING

by Rodnay Zaks

292 pp., 140 illustr, Ref. 0-089

Third in the 6502 series. Teaches more
advanced programming techniques,
using games as a framework for learning.

PROGRAMMING THE Z80

by Rodnay Zaks

624 pp., 200 illustr., Ref. 0-069

A complete course in programming the
Z80 microprocessor and a thorough intro-
duction to assembly language.

Z80 APPLICATIONS

by James W. Coffron

288 pp., illustr,, Ref. 0-094

Covers techniques and applications for
using peripheral devices with a Z80
based system.

PROGRAMMING THE 6809

by Rodnay Zaks and Willlam Lablak
362 pp., 150 illustr., Ref. 0-078

This book explains how to program the
6809 in assembly language. No prior pro-
gramming knowledge required.

PROGRAMMING THE Z8000

by Richard Mateosian

298 pp., 124 illustr., Ref. 0-032

How to program the Z8000 16-bit micro-
processor. Includes a description of the
architecture and function of the Z8000
and its family of support chips.

PROGRAMMING THE 8086/8088
by James W. Coffron

300 pp., illustr,, Ref. 0-120

This book explains how to program the
8086 and 8088 in assembly language. No
prior programming knowledge required.



Other Languages

FORTRAN PROGRAMS FOR
SCIENTISTS AND ENGINEERS
by Alan R. Miller

280 pp., 120 illustr., Ref. 0-082

In the “Programs for Scientists and Engi-
neers” series, this book provides specific
scientific and engineering application pro-
grams written in FORTRAN.

A MICROPROGRAMMED APL
IMPLEMENTATION

by Rodnay Zaks

350 pp., Ref. 0-005

An expert-level text presenting the com-
plete conceptual analysis and design of
an APL interpreter, and actual listing of
the microcode.

Hardware and
Peripherals

MICROPROCESSOR
INTERFACING TECHNIQUES

by Rodnay Zaks and Austin Lesea
456 pp., 400 illustr., Ref. 0-029
Complete hardware and software inter-
connect techniques, including D to A con-
version, peripherals, standard buses and
troubleshooting.

THE RS-232 SOLUTION

by Joe Campbell

225 pp., illustr, Ref. 0-140

Finally, a book that will show you how to

correctly interface your computer to any
RS-232-C peripheral.



