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Assembly Language Graphics and Sound

Hexadecimal numbers, 6, 8,
19-20, 22-23. See also $
compared to binary and
decimal, 23-25
converting to/from binary,
28-29
and decimal conversion,
23-24
HI.TEST hex program, 6
literal 37. See #§
High-level languages, 4-5
High resolution graphics, 137,
175, 185-198
BASIC BLACKBOARD
program, 193-194
color, 197-198
mixing with text, 227-237
HILOADER®64, 56-57, 61, 71
HIRAM bit, 171
HI.TEST program
assembly, 8
assembly and machine
compared, 7
BASIC, 16-17
binary code, 6
hex code, 6
origin directive, 15

[

I (Insert) 48
Immediate addressing, 93
Implicit (implied) addressing,
93
INC instruction, 287
Index register, X register as, 38
Indexed addressing, 97-98
Indexed indirect addressing,
99-100
Indirect addressing, 99-101
Indirect indexed addressing,
100-101
Input/output (I70), 220
devices, 12, 35, 36
memory addresses, 168, 169,
170. See also R6510
Internal registers, 9, 35-42. See
also Accumulator register;

Processor status register;
Program counter; Stack
pointer; X register; Y
register
Interpreters, 4-5, 10, 164
Interrupt disable flag (I), 40
Interrupt routines, 40, 261,
270-273
INX instruction, 38, 112, 287
INY instruction, 38, 288
[RQ. See also Interrupt routines

J

JMP, 51, 84, 101, 114, 288
Joystick, 212, 215
controlling animation with,
189-193
values of, 192
JOYSTICK program, 190
JSR instruction, 9, 51, 79, 86-87,
114, 288
Jump instructions, 86, 114-115.
See also Conditional
branching
Jump table, 77-78

K

Kernal, 77-79

memory addresses, 169
Key codes, 277-279
Keyboard, 12, 35, 221

for music program, 273

Keyscan interrupt routine,
277-279

L

| command, 71
L (List), 48-49
ot ADDNRS program, 50,
62-63
Labels in Assembly programs
in Commodore 64 assembler,
59
in Merlin 64 assembler, 51, 53

Languages, computer. See
Assembly language;
BASIC; COBOL; High-

level languages; LOGO;
Machine language;
Pascal; PILOT

LDA instruction, 9, 37, 54, 99,
288

LDX instruction, 99, 288

LDY instruction, 289

Line numbers, 47, 49, 51

Commodore 64 assembler,
58-59

Merlin 64 assembler, 47, 49,
51

LOAD, 69

Loader programs, 56-57, 71 See
also HILOADER64,
LOLADER64

Logical operators, 133, 134

AND, 134-135, 139, 140, 282
BIT, 134, 140-141, 283
EOR, 134, 135-137, 287
ORA, 134, 135-136, 289

LOGO, 5

LOLOADER®b4, 56-57, 60, 71, 72

Loops, 80-81, 111-112, 119-121,
228

LORAM bit, 171

Low resolution screen, 191

LSR (logical shift right)
instruction, 131-133, 139,
289

M

m command, 76, 144
Machine language, x, 4, 5-7
assembler, xi
compared to Assembly
language, 7-8
loader, xi
running from BASIC, 7, 16-17,
69, 76, 80-81
running programs in, 15-17
sharing memory with

Assembly programs,
181-183
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sharing memory with BASIC
programs, 179-181
Macros, x, xi
Maskable/nonmaskable
interrupts, 40
Memory, 12, 35, 53, 129,
163-183. See also
Addressing modes; Color
memory; Memory addresses;
RAM; ROM; Screen
memory; Stack
blocks used by SID
microprocessor, 263
and graphics, 171-179
map of, 165, 174
Memory addresses, 8, 14. See
also Addressing modes;
Kernal, Memory registers
$0000 through $0tff, 164-166
$0000, 163-164, 169. See also
D6510
$0001, 163-164, 169. See also
R6510
$0003-30006. See ADRAY1
and ADRAY?2
$0100 through $01FF, 166
$0200 through $03FF, 166-167
$0314,50315. See CINV vector
$0400 through $07FF, 167
$0800 through $9FFF, 167
$A000 through $BFFF, 168
$C000 through $CFFF, 168
$CB. See SFDX register
$D000 through $D800, 168
$D011. See SCROLY register
$D015. See SPENA register
$D018. See VMCSB register
$D418. See SIGVOL
$D800 through $DBFF, 168
$DBFF through $FFF, 169
$DCOE. See CIACRE register
$DD00, and graphics data,
176
$DD02. See C2DDRA register
Memory banks, 174-177
Memory page, 208
Memory registers, 9, 14, 35, 281.
See also D6510; FRETOP;

Memory addresses;
MEMSIZ; R6510; USERADD
map of SID, 264
SID control, 270
sprite position, 244
storing 16-bit numbers in
8-bit, 31-32
Merlin 64 assembler/editor, viii,
1X, Xi-Xlil.
Editor mode, 47-49. See also:
Executive mode, 46-47. See
also %
memory map of, 181-182
menu, 46-47
monitor. See Monitors
programming with, 45-46
running Assembly programs
with, 70-71
Microprocessor unit (MPU), 12,
35
Mnemonics, 7, 8-10, 282-293
operation code, 51-52, 59
for the stack, 106
Monitors
Commodore 64, 57, 71-75
debugging with, 57, 69
machine-language, 57
Merlin 64, 47, 70-71
Panther C64, 75-76
to run machine-language,
69-76
MOS Technology, Inc., 12
MOVECHRS program, 221-224
MPU. See Microprocessor unit
Multiplication, 208
and bit-shifting, 130-131, 134,
148-151
Music, 272-279
MUSIC program, 273-276
MYCHRS program, 224-227

NAME GAME program, 122-127
Negative flag, 42, 140
Nibble, 20

NOP instruction, 289
Numbers, 19-32. See also BCD
mode arithmetic; Binary
numbers; Decimal
Numbers; Hexadecimal
numbers; Signed numbers
even and odd, 132-133
literal, 8, 37, 93. See also #

O

O (save object code), 56
Object code, 7, 10-11, 55-56, 64,
67
Offset values, 116-117
ON. .. .GOTO, 213, 214
One's complement, 154
Op-code. See Operation code
Operands, 52, 59, 114
and addressing modes, 92,
93, 94
Operating system. See DOS
Operation code mnemonics, 51,
59, 91
Operators, logical, 133, 134
AND, 134-135, 139, 140, 282
BIT, 134, 140-141, 283
ECR, 134, 136-137, 287
ORA, 134, 135-136, 289
ORA operator, 134, 135-136, 289
ORG, 91, 53, 76
Origin
directive, 14-15, 51, 53, 67, 76
line, 52, 59
Overflow flag (V), 42, 140
and signed numbers, 156

P Register. See Processor status
register

Packing/unpacking data, 131,
133, 137-140

Page Zero, 94, 98-99, 164-166.
See also Zero page
addressing
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Panther C64 assembler, viii, ix,
xii, 65-67. See also
Monitors

memory map of, 182

Panther Computer
Corporation, viii

Pascal, 4, 5

Penguin math, 20-22

PHA instruction, 106, 289

PHP instruction, 106, 290

PILOT (language), 5

Pixel, 187

PLA instruction, 106, 290

PLP instruction, 106, 290

POKE statements, 16-17, 32

Positive/negative numbers. See
Signed numbers

Printing

ADDNRS program, 55-56, 62
characters on a screen, 78,
111

PRINTIT program, 76-80

PRTR, 55

Processor status (P) register,
38-42, 281. See also Break
flag; Carry flag; Decimal
mode flag; Interrupt
disable flag; Negative flag;
Overflow flag; Zero flag

bits correlated to flags, 39
and the stack, 106-107

Program Counter (PC), 38, 52

Programmer calculator, 25

Programs. See also Appendix
B

ADDNCARRY, 145
ADDNRS, 47-67, 92-93
ALLBOUNCE, 186
BIGCHRS, 237-238
BLACKBOARD
Assembly, 201-207
BASIC, 193-194
BRANCHIT, 115-118
divison, 152-153
HITEST
assembly, 7-8
BASIC, 16-17
binary, 6

hexadecimal, 6
machine, 7, 16-17
origin directive, 15
JOYSTIX, 190
MOVECHRS, 221-224
multiplication, 148-151
MUSIC, 274-276
MYCHRS, 224-227
NAME GAME, 122-127
number conversion, 27-28,
30-31
PRINTIT, 76-80
QUEST, 110-111, 119-122
RESPONSE, 119-121
16-bit addition, 146
16-bit subtraction, 147
showing conditional
branching, 96-97
SHOWSHRS, 228-237
SKETCHER, 209-212
SPRITE, 245-258
USRX.BAS, 84, 88-89
USRX'S, 84-87
Pseudo-operation codes, 51, 54,
59, 111
Pulse waveform, 266-267

Q

Q (Quit), 55
QUEST program, 110-111,
119-122

R

R (Replace), 49
R6510, 169, 170, 171
Bit 2 and character
generation, 220
RAM (random-access memory),
12, 13-14. See also Kernal
color memory, 173
for user programs, 166, 167,
168, 169
moving characters from ROM
to, 221-224
storing 16-bit numbers in
8-bit, 31-32

Registers. See Memory
registers

Relative address modification,
213, 214-216

Relative addressing, 95-96, 97.
See also Conditional
branching

RESPONSE program, 119-121

Roger Wagner Publishing, Inc.,
viii

ROL instruction, 132, 133-134,
145, 290

ROM (read-only memory), 12,
13

character generator, 172
moving characters to RAM

from, 221-224

ROM image characters,
173-175, 219-220

ROR instruction, 133-134, 290

RTI instruction, 291

RTS instruction, 9, 51, 54, 86,
114, 291

S

Saving ADDNRS program,
57-58, 62-63, 67, 74
Sawtooth waveform, 266
SBC instruction, 291
Screen coordinates, 191, 195
Screen memory mapping, 167,
172-173, 187, 194
moving, and starting
addresses, 178-179
Scrolling, 197
SCROLY register, 197
SEC instruction, 40, 291
Secondary routine, 51
SED instruction, 41, 292
SEI 40, 272, 292
Set bits, 140
SFDX register, 276-278
SHOWCHRS program, 228-237
SID microprocessor, 262-270
control registers, 270
memory blocks used by, 263
Signed numbers, 153-156
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SIGVOL register, 263-265
Sine waveform, 266
16-bit numbers, 22-23. See also
Hexadecimal numbers
addition program, 146-147
division, 151-153
multiplication, 150-151, 208
in PEEK, POKE commands,
31
retrieving, storing in RAM, 32
subtraction, 147
6502 Assembly Language
Subroutines, 153
6502 microprocesssor, viii, 12
6510 microprocessor, viii, 12-13,
35-42
diagram, 36
instruction set. See
Mnemonics
6581 SID (Sound Interface
Device). See SID
microprocessor
SKETCHER program, 209-212
Sound, characteristics of, 262
Frequency, 265
Timbre, 265-266
Volume, 263-265
Waveforms, 266-268
Sound generation, 261-279
Source code, 7, 11, 55-56, 63, 64
Sourceror, xi
Spacing when typing in
programs, 51, 61-62, 75
SPENA register, 243
SPRITE program, 245-258
Sprites, 173, 241-258
position registers, 244
STA instruction, 37, 54, 145, 292
Stack, 9, 86, 101-106, 228
incrementing, decrementing,
102-103
memory addresses, 166
program to increment,
decrement, 105-106
Stack pointer, 38, 102-103
Status tlags, 38-42
Carry flag (C), 38-40, 112,
129-130, 133, 143-146

Negative flag, 42, 140
Overflow flag (V), 42, 140.
See also Overflow flag
Zero flag (Z), 40, 112, 140
Status register. See also
Processor status register
STX instruction, 99, 292
STY instruction, 292
Subroutine, 51, 114
Subtraction, 112
and carry flag, 38-40
16-bit, 147
SYS command, 16, 80, 81

T

TAX instruction, 87, 292
TAY instruction, 293
Texas Instruments Incorporated
25
Text buffer, 97-98, 121-122
Text
mixing with high-resolution
graphics, 227-237
screen, 175, 194-195
Timbre, 265-266
Time critical routines, 271, 272,
276
Triangle waveform, 266
Truth tables, 135, 136
TSX instruction, 293
Two's complements, 155-156
TXA instruction, 293
TXS instruction, 293
TNA instruction, 293

U

Unindexed indirect addressing,
101
USERADD registers, 81-82, 89
USR(X) tunction, 81-83, 158
program illustrating, 85-89

\

V flag. See Overflow flag

Vector, 77-78. See also
ADRAY1, ADRAY?2 vectors;
CINV vector

VIC-II (video interface chip),
171-179, 220

memory control register. See
VMCSB
Video
memory RAM, 167
monitor, 12, 35
refresh cycle, 171, 220

VLSI (very large scale
integrated circuit), 12, 35

VMCSB register, 177-179, 197,
219

Volume, 263-265

W

W (write text file), 56

Wavetforms, 266-268
filters and, 267-268
pulse, 266-267
sawtooth, 266
sine, 266
triangle, 266

Word (16 bits), 20, 23

X

X register, 38, 87-88, 97, 99-101
incrementing, decrementing,
111-112, 119, 151

¥

Y register, 38, 87, 97, 100-101
incrementing, decrementing,
112

Z

Zero flag (Z), 40, 112, 140

Zero page addressing, 94, 140.
See also Page Zero

Zero page, X addressing, 98

Zero page,Y addressing, 99



(J COMMODORE 64 PROGRAMMER'’S
REFERENCE GUIDE

A Top 10 best-seller since its introduction, this
programmer’s working tool and reference source is
packed with professional tips and information on
exploring your C-64. Includes a complete, detailed
dictionary of all Commodore BASIC commands,
statements, and functions. BASIC program
samples then show you how each item works. Mix
machine language with BASIC and use hi-res
effectively with this easy-to-use guide. Commodore
Computer.

ISBN 0-672-22056-3. . ... ..........ccvinn.. $19.95

(J THE PERFECT GUIDE TO PERFECT
WRITER ™

Explains items left unclear in the manufacturer's
Perfect Writer manual. Strips away confusion and
shows you clearly how to use this powerful word
processing program. Logical organization,
excellent illustrations, and other organizational aids
bring the best out of beginners and advanced users
alike. Dona Z. Meilach.

ISBN 0-672-22186-1. .. ..................... $17.95

J CP/M® PRIMER (2nd Edition)

This tutorial companion to the CP/M Bible is highly
acclaimed and widely used by novices and
advanced programmers alike. Includes the details
of CP/M terminology, operation, capabilities,
internal structure, plus a convenient tear-out
reference card with CP/M commands. This revised
edition allows you to begin using new or old CP/M
versions immediately in any application. Waite and
Murtha.

ISBN 0-672-22170-5. .. .. ... . .. $16.95

J SOUL OF CP/M: HOW TO USE THE
HIDDEN POWER OF YOUR CP/M
SYSTEM

Recommended for those who have read the CP/M
Primer or who are otherwise familiar with CP/M’s
outer layer utilities. This companion volume
teaches you how to use and modify CP/M’s internal
features, including how to modify BIOS and use
CP/M system calls in your own programs. Waite
and Lafore.

ISBN 0-672-22030-X .. .......oiviiiinnnn.. $19.95

J CP/M BIBLE: THE AUTHORITATIVE
REFERENCE GUIDE TO CP/M

*Already a classic, this highly detailed reference

manual puts CP/M’s commands and syntax at your
fingertips. Instant one-stop access to all CP/M
keywords, commands, utilities, and conventions are
found in this easy-to-use format. If you use CP/M,
you need this book. Waite and Angermeyer.

ISBN 0-672-22015-6. . . . ... $19.95

(J INSIDE THE AMIGA™

Discover the powerful programming features
available on Commodore’s new 68000-based
computer in this excellent guide for the proficient
computer user. While Intuition, the Macintosh-like
user interface, is explained in detail from a
programming perspective, the advanced
programming examples in this sophisticated
volume are written in C, the primary development
language for the Amiga. For those unfamiliar with
C, a tutorial is included. The concise structure and
the speed of C make it most attractive to
programmers, who will relish the book’s wealth of
applications for the state-of-the-art graphics,
animation, and sound features of this powerful new
personal computer. John Berry.
ISBN:0-672-22468-2 .. ..................... $19.95

(J THE OFFICIAL BOOK FOR THE
COMMODORE 128 PERSONAL
COMPUTER

Discover Commodore’s most exciting computer and
its three different operating modes — 64, 128, and
CPIM. Learn to create exciting, detailed graphics
and animation, to use the 64 mode to run
thousands of existing Commodore 64 programs,
how to program in three-voice sound, and how to
use spreadsheets, word processing, database, and
much more. Waite, Lafore, and Volpe.
ISBN0-672-22456-9. .. ..................... $12.95

COMPAQ is a registered trademark of COMPAQ Computer Corporation ® IBM is a registered trademark of International Business Machines, Inc. ¢
KnowledgeMan is a trademark of Micro Data Systems, Inc. * MemoMaker is a registered trademark of Hewlett-Packard ¢ MS DOS is a trademark of
Microsoft Corporation ¢ Panasonic is a registered trademark of Pansonic Industrial Company * PC DOS is a trademark of International Business
Machines. Inc. ® Sr. Partner is a trademark of Panasonic Industrial Company



[J COMMODORE 64® GRAPHICS AND
SOUNDS

Learn to exploit the powerful graphic and sound
capabilities of the Commodore 64. Create your own
spectacular routines utilizing graphics and sounds
instantly. Loaded with sample programs, detailed
illustrations, and thorough explanations covering
bit-mapped graphics, three-voice music, sprites,
sound effects, and multiple graphics combinations.
Timothy Orr Knight.

ISBN:0-672:22278-7 . .. vuisssimescmsineionamss $8.95

J COMMODORE 64°
TROUBLESHOOTING & REPAIR GUIDE

Repair your Commodore 64 yourself, simply and
inexpensively. Troubleshooting flowcharts let you
diagnose and remedy the probable cause of failure.
A chapter on advanced troubleshooting shows the
more adventuresome how to perform complex
repairs. Some knowledge of electronics is required.
Robert C. Brenner.

ISBN:0-672-22363-5 .. ..., $19.95

(J COMMODORE 64® STARTER BOOK

An ideal desktop companion intended to get every
Commodore 64 owner and user up and running with
a minimum of fuss. Each chapter is packed with
experiments which you can perform immediately.
Sample programs which load and run are perfect
tools to help the first-time user get acquainted with
the Commodore 64. Titus and Titus.
ISBN:0-672-22293-0 .. ..., $17.95

[(J EXPERIMENTS IN ARTIFICIAL
INTELLIGENCE FOR SMALL
COMPUTERS

Can a computer really think? Decide for yourself as
you conduct interesting and exciting experiments in
artificial intelligence. Duplicate such human
functions as reasoning, creativity, problem solving,
verbal communication, and game planning. Sample
programs furnished. John Krutch.
ISBN0-672-21785-6. . .. ..o iovieeieeaan $9.95

[0 COMPUTER GRAPHICS USER’S
GUIDE

This is your idea book for using computer-
generated high-res imagery for fun and profit.
Subjects include basic geometery, fundamental
computing, turning your ideas into pictures, and
ways to transfer these pictures from the computer
to video tape or film. Contains beautiful, full-color
photographs. Andrew S. Glassner.

ISBN 0-672-22064-4. . . .. .....coviinnnn $19.95

(J INTRODUCTION TO ELECTRONIC
SPEECH SYNTHESIS

Why do computers talk funny? This book helps you
understand how a human "voice” is electronically
created, explains three digital synthesis
technologies, and relates speech quality, data rate,
and memory devices. Neil Sclater.
ISBN0-672-21896-8. .. ........ccoiviiinnnn.. $9.95

[0 ELECTRONICALLY HEARING:
COMPUTER SPEECH RECOGNITION

The human ability to interpret and understand voice
communication is not easily duplicated in
computers. This book brings you up-to-date on the
latest developments in the field and covers the
practical aspects of computer speech analysis and
recognition. Necessary math and speech concepts
are included where appropriate. John P. Cater.
ISBN 0-672-22173-X .. .. ciiiiiiiiiiiinen $13.95

[J ELECTRONICALLY SPEAKING:
COMPUTER SPEECH GENERATION

Interest in digitized speech is rapidly expanding.
Learn the basics of generating synthetic speech
with an Apple Il, TRS-80, or other popular
microcomputer. Also includes a history of
synthetic speech research since the 1800’s. John
P. Cater.

ISBNO0-672-21947-6. . ... ......civvninnn.n. $14.95

[J THE LOCAL AREA NETWORK BOOK

Defines and discusses localized computer networks
as a versatile means of communication. You'll

learn how networks developed and what local
networks can do; what’s necessary in components,
techniques, standards, and protocols; how some
LAN products work and how real LANs operate; and
how to plan a network from scratch. E. G. Brooner.
ISBN 0-672-22254-X . ... .ot $7.95

0 COMMODORE 1541 TROUBLE-
SHOOTING AND REPAIR GUIDE

If you own a Commodore 64® or VIC 20™ with a
1540, 1541, or 1542 disk drive, this guide is for you.
And you don’t need to be an electronic expert or
hardware hack to make use of this excellent book.
Although it is comprehensive and detailed, its step-
by-step instructions are easy to follow. The guide
presents the theory and general operation of the
disk drive and points out some of the common
problems that you might encounter with your disk
drive. Profusely illustrated with block and
schematic diagrams, the guide enables you to
narrow down and then isolate your disk drive
problem yourself. Mike Peltier.

ISBN:0-672-22470-4 . ........c.oivvniinennnn $19.95

COMPAQ is a registered trademark of COMPAQ Computer Corporation ¢ IBM is a registered trademark of International Business Machines, Inc. ¢
KnowledgeMan is a trademark of Micro Data Systems, Inc. ® MemoMaker is a registered trademark of Hewlett-Packard « MS DOS is a trademark of
Microsoft Corporation * Panasonic is a registered trademark of Pansonic Industrial Company ¢ PC DOS is a trademark of International Business
Machines, Inc. ® Sr. Partner is a trademark of Panasonic Industrial Company.



0 MODEM CONNECTIONS BIBLE

Describes modems, how they work, and how to
hook 10 well-known modems to 9 name-brand
microcomputers. A handy Jump Table shows
where to find the connection diagram you need and
applies the illustrations to 11 more computers and
7 additional modems. Also features an overview of
communications software, a glossary of
communications terms, an explanation of the
RS-232C interface, and a section on
troubleshooting. An invaluable guide for any
microcomputer user. Curtis and Majhor.
ISBN:0-672-22446-X ... .........ccovuinnn.. $16.95

0 PRINTER CONNECTIONS BIBLE

At last, a book that brings order to the chaos of
printer/computer connections. Includes extensive
diagrams specifying exact wiring, DIP-switches
settings, and external printer details; a Jump Table
of assorted printer/computer combinations;
instructions on how to make your own cables; and
reviews of various printers and how they function.
Saves time, money, and confusion. House and
Marble.

ISBN:0-672-22406-2 . .. ...............co... $16.95

(J LEARN BASIC PROGRAMMING IN 14
DAYS ON YOUR COMMODORE 64

A chapter a day, and you’re on your way! Fourteen
clearly written and illustrated chapters will show
you how to program your C-64. Each lesson
contains sample programs to build your
programming skills and knowledge. Designed for
those who want to learn to program painlessly and
quickly! Gil Schechter

ISBN0-672-22279-5. . . ... ...t $12.95

[J BASIC PROGRAMMING PRIMER
(2nd Edition)

A cornerstone of the Sams/Waite Primer series.
This classic text contains a complete explanation

of the fundamentals of the language, program
control, and organization. Appendices provide
information on numbering systems, comparison of
different BASIC programs and the ASCII character
code set. Waite and Pardee.

ISBN 0-672-22014-8. . .. .. ..., $17.95

(J COMMODORE 64® FOR KIDS
FROM 8 TO 80

A large format, varied activities, a conversational
approach, and extensive graphics all combine to
create an excellent vehicle for introducing your
children to microcomputers. Special computer-
camp principles help to learn fast. No background
in microcomputers is required. Zabinski and Horan.
ISBN:0-672-22340-6 .. ..................... $12.95

Look for these Sams Books at your local bookstore.

To order direct, call 800-428-SAMS or fill out the form below.

Please send me the books whose titles and numbers | have listed below.

Name (please print)
Address
City

Enclosed is a check or money order for $
(plus $2.50 postage and handling).

Charge my: [ VISA [J MasterCard
Account No. Expiration Date

CITT T T et

State/Zip

Signature

(required for credit card purchases)

Mail to: Howard W. Sams & Co,, Inc.
Dept. DM
4300 West 62nd Street
Indianapolis, IN 46268

DCo010



SAMS

Commodore 64/128
Assembly Language
Programming

Here it is! The first complete book about Assembly language for both the Commodore
64 and 128 computers. You'll use this extensive collection of Assembly programs again
and again. You’ll also learn how to:

Design your own character set

Write joystick-controlled action games
Draw on-screen, high-resolution graphics
Create animated sprite graphics

Convert numbers from one base to another
Mix BASIC and machine languages
Program music and sound

This book is more than just a reference book. More than a 6502 Assembly manual. It's
a hands-on, step-by-step guide to programming with three of today’s popular
assemblers: the Commodore 64, Merlin 64™, and Panther C64™. So whether you own a
Commodore 64 or 128, all you need is your computer and this book. And you can
quickly master the intricacies of Assembly language programming. Sams makes it easy!

Mark Andrews started his writing career as audio/video columnist for the New York Daily News. For three
years, he had a nationally-syndicated weekly newspaper column about personal computers and other con-
sumer electronics products. Now his articles appear in hundreds of magazines, newspapers, and books. Mr.
Andrews has written seven books about computers.

A Division of Macmillan, Inc.

Howard W. Sams & Co.
4300 West 62nd Street, Indianapolis, IN 46268 USA
0 ""81

262"22444
$15.95/22444 ISBN: 0-672-22444-5
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Book Marlojrez soog

SWV/S

Sams books cover a wide range of technical topics.

We are

always interested in hearing from our readers regarding their in-

formational needs.

Please complete this questionnaire and

return it to us with your suggestions. We appreciate your com-

ments.

1. Which brand and model
of computer do you use?
ClApple
[JCommodore
(JIBM
[10ther (please specify)

2. Where do you use your
computer?

[J Home [IWork

3. Are you planning to buy
a new complter?
[IYes INo
If yes. what brand are you planning
to buy?

4. Please specify the brand/
type of software, operating

systems or languages you use.

[IWord Processing
[ISpreadsheets

[]Data Base Management
[lIntegrated Software
[10perating Systems
[JComputer Languages

5. Are you interested in any
of the following electronics or
technical topics?

[JAmateur radio
[JAntennas and propagation
[JArtificial intelligence/

expert systems
[JAudio
["IData communications/

telecommunications
[Electronic projects
[Clinstrumentation and measurements
[JLasers
[1Power engineering
[JRobotics
[JSatellite receivers

Comments

6. Are you interested in ser-
vicing and repair of any of
the following (please
specify)?

[JVCRs
[JCompact disc players
[ Microwave ovens
[[ITelevision
[JComputers
[JAutomotive electronics
[IMobile telephones
[JOther

7. How many computer or
electronics books did you buy
in the last year?

[JOne or two [OThree or four
[JFive or six [JMore than six

8. What is the average price
you paid per book?

[ILess than $10 [1$10-$15
(1$16-820 [$21-825 [1$26+

9. What is your occupation?
[JManager
[JEngineer
[CTechnician
[JProgrammer/analyst
[JStudent
[J0ther

10. Please specify your
educational level.
[THigh school

[ITechnical school
[ICollege graduate

[ Postgraduate

11. Are there specific books
you would like to see us
publish?

Name

Address

City
State/Zip

22444
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A SPECIAL OFFER

FOR NEW OWNERS!

Get the most out of

your Commodore computer.

. . . With Commodore magazines.
And save 20% off the regular newsstand price.

Subscribe to Commodore Power/Play and Commodore Microcomputers magazines and

you're on your way to realizing the full power and potential of your new Commodore computer.

Each issue brings you new ways to us¢ and enjoy your computer. The first word on new software
and hardware. Programming techniques for both beginners and advanced users. In-depth product
reviews of the best software and hardware. The latest games or education and applications
programs. Visits with other users who have discovered new and interesting ways to use their
Commodore computers.

You'll find practical articles on linking up with user groups in your area. Telecommunications and
using on-line services such as CompuServe. Computer music and art, and much, much more.

In addition, every issue contains programs you can type in yourself and use right away. There’s
entertainment and games or practical household and business applications programs in cach issue!

Together, they're the perfect combination of pure fun and productivity!

And if you take advantage of this special offer—only for new computer OWnNers—you can save as
much as 20% off the regular newsstand price!

Subscribe now and get the most out of your Commodore
computer. And save as much as 20%!

Please sign me up for

[ year(s) of Power/Play and Microcomputers (12 issues total per year) at $24/year (a savings
of 20% off the regular newsstand price).

[] year(s) of Power/Play only (entertainment and games—o0 issues per year) at $15/year.

[] year(s) of Microcomputers only (more in-depth information about practical ways to use
your computer— 6 issues per year) at $15/year.

ALL PRICES IN US CURRENCY.  Canadian add $5.00 to cach subscription to cover postage. Overseas: $25.00/6 issucs
(includes postage )

Name Phone

Address

City State Zip

Signature

METHOD OF PAYMENT

(] Enclosed is my check or money orderfor 8____ (Make check or money
order payable to COMMODORE PUBLICATIONS)
(] Bill me SAM1

[] Charge my VISA or MasterCard ( circle one) Card number

ll“llIIllllll]lj_lExpirationDatc——

or call 800-345-8112 to order (in Penna. 800-662-2444 )
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