A

Graphics
Toolkit

Randi J. Rost

Produced by:
Brian Wiser & Bill Martens

‘@ Apple PugetSound Program Library Exchange



A Graphics Toolkit

Copyright © 1984-1986, 2022 by Apple Pugetsound Program Library Exchange
(A.PP.L.E.) All Rights Reserved. www.callapple.org

Paperback ISBN: 978-1-387-82204-1
Hardback ISBN: 978-1-387-81952-2

ACKNOWLEDGEMENTS

A Graphics Toolkit was created by Randi J. Rost in 1984. This A.P.P.L.E. book
is an excerpt of our sixth In Depth series book, 4/l About Graphics. 1t is based
on “A Graphics Toolkit” articles from Call-4.P.P.L.E. magazine over three years
found in these issues: 1984 (April, May, August, December), 1985 (June,
December), and 1986 (January, November, December).

PRODUCTION

Brian Wiser — Design, Layout, Editing, Cover
Bill Martens — Original Layout, Code Extractions, Disk Creation

DISCLAIMER

No part of this manual may be reproduced, distributed or transmitted in any form
or by any means, including photocopying, recording, or other electronic or
mechanical methods, without prior written permission of the publisher, except in
the case of brief quotations contained in articles and reviews, and program
listings which may be entered, stored and executed in a computer system, but not
reproduced for publication.

A Graphics Toolkit disk image is available from the publisher's site:
www.callapple.org. No warranty of disk images or programs is made or implied
and should be used at your own risk.

A Graphics Toolkit is an independent publication and has not been authorized,
sponsored, or otherwise approved by any institution, public or private. All
images are under copyright and the property of Apple Pugetsound Program
Library Exchange, or as otherwise indicated. Use is prohibited without prior
permission.

Apple and all Apple hardware and software brand names are trademarks of
Apple Inc., registered in the United States and other countries. All other brand
names and trademarks are the property of their respective owners.

While all possible steps have been taken to ensure that the information included
within is accurate, the publisher, producers, and authors shall have no liability or
responsibility for any errors or omissions, or for loss or damages resulting from
the use of the information and programs contained herein.



About Randi J. Rost

Randi J. Rost works at Intel where he has held a variety of roles in
developer relations over 15 years, including leading the Intel game
developer program for five years.

He majored in computer science at Minnesota State, Mankato and he
received a Master’s Degree in Computing Science with an emphasis in
computer graphics from the University of California, Davis.

While still an undergrad, Randi purchased an Apple II computer, and
wrote and published a game called King Cribbage. A Graphics Toolkit
was intended to be the heart of a new game, but this project proved to
be too much with graduate studies and his first job, so Randi turned it
into a series of instructional articles instead.

Randi lives in Loveland, Colorado with his wife, Teresa.



CONTENTS

CHAPTER 1

. Introduction
Il. Tools and Toolkits
lll. Apple Graphics
Listing 1.1 — Toolkit Initialization
IV. Lookups
V. Initialization
Listing 1.2 - Hi-Res Graphics Subroutines
VI. A Tool or Three
Listing 1.3 - HGR and HGR2 Subroutines

VII. A Demo Program
Listing 1.4 - Demo Program 1

VIII. What to Expect Department

CHAPTER 2

State Elements

The Demo Program
Listing 2.1 - Toolkit Routines
Listing 2.2 - Toolkit Demo 2

Next Time

CHAPTER 3
Line-Drawing

The Simple DDA

15
15

17
18
20
21

23
23
23



Listing 3.1 - Simple DDA Algorithm 24

Bresenham's Algorithm 25

Listing 3.2 - Bresenham’s Algorithm in Applesoft 25

Applesoft's Line-Drawing Routine 26
Listing 3.3 — Graphics Toolkit Subroutines 27

The Demo Program 32
Listing 3.4 - Demo Program 3 33
CHAPTER 4 35
Graphics Windows 35
Apple Eccentricities 36
Listing 4.1 - Current Window 37

Special Effects 38
Listing 4.2 - Questionable Routine 38

Demos Away! 40
Listing 4.3 — Demo Program 4 40

Till Next Time 41
CHAPTER 5 43
Getting Ready for Screen Animation 43
Ultimate Speed 43
Shape-Drawing Algorithms 43
Bitblts 44
Home Movies 44

The Shape Table 46

Making Shapes 47



Listing 5.1 - Make Animation Tables Program 48

A Finished Product 52
Listing 5.2 - Shape Table Hex Dump 53

Making Your Own Shapes 53

Next Time 54
CHAPTER 6 55
Algorithm Overview 55
Implementation Details 56
Listing 6.1 - Block Shape Routines 58

Demo Time 64
Listing 6.2 - Demo 6 64
CHAPTER 7 67
Clipping 67

The Algorithm 68
Implementation 69
Listing 7.1 - DRAWPART Routine 70

Reader Exercises 75
CHAPTER 8 77
Flicker 77
Double Buffering 78
Demo Program 79
Listing 8.1 - Double Buffering 80

Conclusion 82



CHAPTER 9

Non-Animation Shape Tables
Creating Non-Animation Shapes
Listing 9.1 - MAT Program Changes
A Sample Shape Table
Listing 9.2 - Non-Animation Shape Table Hex
New Routines
Listing 9-3 - Block Shape Draw
For Example
Listing 9.4 - Print Message Demo
The Last Word

APPENDIX

Make Non-Animation Tables Program

83
83
83
84
85
86
87
88
91
92
93

95
95





