



















































































































































































































































































































































































































































































































































































































































































































































































































































































For me, the most exciting characteristic of computer graphics is that
unexpected uses for it emerge constantly. My use of computers has proven to be
a liberating experience and has altered every aspect of my work.

Michael Callery
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I was first exposed to computers in the late 60's while finishing an M.S. at
Fordham University. In the mid 70’s, I was given a sabbatical from my teaching
job at Manhattan College to create a pilot computer module for students in my
department. Shortly thereafter, microcomputers became widely available. After
agonizing over which micro to buy, I chose Apple and haven't looked back since.
I resigned my teaching position to work with computers and now teach part-
time at The New School for Social Research and Parsons. I've worked with all the
major microcomputers but am most skilled on—and enamored with—Apple
computers.

My primary interest is education, especially instructional and curricular
design. I view computers as central to education and computer graphics as
essential to effective educational software. I have programmed or designed
educational software projects with many major publishers and worked in the
business arena with the consulting firm of McMullen and McMullen.

Both of the play screens are from Harcourt Brace Jovanovich curriculum
projects and required more information on the screen than I would normally
use. To focus on the task, the student input in both games is given in a large,
white font and is located near the center of the screen. Instructions are at the
bottom of the screen.

“Star Shapes” is an anagram game, students select letters from the stars to
spell a word. The screen shown here is seen after the student incorrectly spells
the word. A clue letter is shown on the spelling line with the other letters in the
star-array. The clue letter then disappears and the student is given another try at
spelling the word. The stars are Apple shapes drawn at two rotations. Color is
used to highlight the stars that have letters and those that don't. If the student
correctly spells a word, a picture of a constellation is shown.
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“Planet Hop” is an untimed race game. Two students vie to be the first to
reach earth. Students advance to the next planet when they correctly solve an
arithmetic problem. The top of the screen shows a diagramatic view of the solar
system with small, standard Apple shapes marking the students’ location. Color
is used to differentiate the players. Windows at each side of the screen show a
view of the current planet. These windows are bit-mapped images drawn on the
Apple Graphics Tablet and placed on the screen by an assembly language
subroutine. When a student correctly answers a question, a “space warp”
animation takes place in the student’s window. The animation is accomplished
by rapidly cycling through five different star scenes in the window.

The first business graph was produced with imaginary data using the
default parameters in The Graphics Department. To produce the second graph, I
used Fontrix to replace the text with a more attractive font and The Designer’s
Toolkit to remove the slashed zeros, clarify the axes, and invert the screen.

Ame C. Flynn

Ame C. Flynn has been president of TechniGraphics, a microcomputer graphics
firm, for five years. She segued from an extensive education in Fine Arts/Illustra-
tion to computer typesetting to computer graphics. She's a member of the
faculty at the New School for Social Research where she teaches computer
graphics. She has lectured extensively on micrographics, written for several
magazines, and produced projects for software houses and television shows.

“Fox” was created in double-high-resolution with an Apple Graphics Tablet,
using Dazzle Draw software. I found the hardest thing to depict was the fur,
which I did by using both types of spray paint brushes (each gives slightly
different effects) and working colors over each other. This allowed me to achieve
a fairly rich and furry texture. The ability to mix orange, yellow and grey is a
delight.

“Berber” started as a demonstration of the availability of colors in the double-
hi-res mode. I again used the graphics tablet and Dazzle Draw. I first filled in the
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background with grey, so I could work in both black and white. I then tried to
work with all sixteen colors. I found it a bit difficult to work on the picture as a
whole and wished I could move the menus out of the way while concentrating on
my painting. I'm very pleased with both double-hi-res and Dazzle Draw, and I find
it exciting to be able to extend the capabilities of my Apple //e.

Ken Glickfeld

Ken Glickfeld has been working in many different media over the past 20 years
and exhibiting interactive sculpture since 1975. He has had six one-man shows,
and exhibited his work in several cooperative shows, invitationals, and museum
group shows. He began to work with a microcomputer in 1979 and showed his
first computer piece in 1982. He writes about computer subjects and does
magazine illustration on his Apple.

I used a variety of programs for the “Left Face” self-portrait series. First I
captured several portraits using the Photocaster digitizer. I reworked the images
with Designer’s Toolkit and then used Beagle Graphics to convert the pictures to
double-hi-res. I altered their format and converted the DOS 3.3 images to ProDos
in order to rework each image again with Dazzle Draw. Finally, I photographed
the images off a composite monitor using Kodachrome film and a 40-R filter.

The computer, as a medium for art making, is still an infant. I feel that we're
still trying to determine what unique contribution it can make to the artist’s
process. I try to be the master of whatever techniques I use and microcomputers
permit me to work alone without a staff of technicians. The real-time interactive
aspect of a computer makes it possible to create collages that respond to the
viewer. The computer permits me to work more freely than I would in other
media—I can undo mistakes or repeat an image over and over. I'm able to
animate ideas and increase the density of meaning through the added dimen-
sion of time.

ABOUT CAREERS AND THE ARTISTS 271



Duke Houston

L AR

Duke Houston is the Creative Director and Vice President of Development at Data
Transforms, a micro-computer graphics software firm, where he first started
experimenting with computer generated graphics. With a background in art and
cinematography, he was practicing the craft of waiting tables when he stumbled
upon the world of microcomputers. He’s been happily manipulating mice ever
since.

The dragon graphic was created using a mouse and Fontrix software. The
image occupies the equivalent of 14 hi-res screens. A rough outline of the dragon
was first sketched in with the mouse. The scales were created as font characters
and placed within the outline in a manner similar to laying tile or shingling a
roof. The final process of shading was accomplished using a cursor “brush”
controlled by the mouse, and the gray-scale gradations of various dot patterns
available from the software.

Lauretta Jones

Both versions of “And we all fall down! (October)”’ were created on my Apple IIplus
which enjoys the split personality of an added Number Nine graphics board. I
began my drawings using the Apple Graphics Tablet for input and the Utopia
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Graphics System to enlarge the letter “O” while I traced it. After cleaning and
saving the letter, I finished the Apple version with Designer's Toolkit. Next, I
used V-Paint to load the normal Apple screen (the “0”) into the Number Nine
environment and rework it with more colors and greater resolution. In this case,
I emphasized the “jaggies”’ of the letter to obtain a stronger contrast with the
detail of the mountains, clouds, and foliage.

I thought computers fun but irrelevant until by brother interjected a lo-res
drawing program into one of our usual sessions of “Raster Blaster” some three
years ago. I immediately quit my ad agency job, bought an Apple, and decided I
would be a computer illustrator. (It was actually a bit more complicated than
that, but I've promised to keep it short.)

My work has appeared as magazine, book, and annual report covers; in ads,
packaging, and as a calendar. I've designed logos and created animated software
illustrations for education and business. I teach microcomputer graphics at the
School of Visual Art in New York and am active in various computer graphic
organizations. Recently, I've been combining computer drawings with fabric and
stitching.

Computer graphics has increased my vocabulary and my circle of friends.
Unfortunately, I am usually so busy with one of my computer projects that I
don't get to see very much of them.

M. Brooks Jones

M. Brooks Jones is a promotion graphics designer working primarily in the
publishing industry. He has his B.A. degree from Florida State University in
Sculpture, and his M.F.A. in conceptual art from Pratt Institute. He has worked with
the Apple II computer since August of 1982. He has executed software illustration
for several commercially available disks, and is currently developing his own series
of floppy disk art pieces. Brooks has studied copyright and copyright issues for
computer artists and he lectures and teaches on these topics.

Brooks lives in New York City with his three Apple computers and eight
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goldfish. He serves as vice-president of the Graphic Artists Guild of New York where
he s also chair of the Computer Arts discipline. He is active in the New York chapter
of SIGGRAPH.

I became enraptured with Apple equipment when I realized that no matter
what its limitations—color, resolution, memory, and the inability to do sound
and image simultaneously—it gave me the power to fulfill my image fantasies
with total control over them from start to finish.

The equipment meant that no matter how primitive the technology that
produced my pieces, they would be mine. I've never wanted to work with large
systems that involved working with many people to complete a piece. I think
one of the things that distinguishes a certain type of artist is the inability to accept
the division of labor and with it the outside influence and control it imposes on
the work.

I work primarily with two software programs, The Graphics Magician and
The Designer’s Tool Kit. The Tool Kit is, for me, the most professional paint box
to work with; while the Magician gives me animation capabilities. The art that
I'm doing now combines work from both programs, along with text, font and
sound routines from utilities like Apple Mechanic and Alpha Plot

... The computer medium is such a totally visual one that artists will be the
contributors who bring it to its fulfillment . . . I believe that the Apple II
computer is the first tool that gives all artists the opportunity to become “cult
figures” if they choose. I am very excited by that prospect.

Howard L. Kessler

“The Hurdler” is one of a series of computer aided graphics called “Track and Field.”
The idea of graphic arts being “aided” is not unusual. Few modern graphics begin
on the same page on which they are finished. Generally, a collage of figures and text
are combined to create a total end product—"“The Hurdler” was similarly produced.
The male figure was traced from a photo. Then, the tracing was digitized to the size
needed, saved, and touched up to its present look. The background, part of a
racetrack crowd, was digitized in a simpler form, effecting its distant feeling, and
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saved so that the figure could be overlayed, cleaned up, and added to, in order to
achieve the final realization. Here, the computer was used to photograph at a
specific intensity and an electronic mechanical was produced from a number of
images and touched up to have a specific style within a specific medium.

I am president of Flourish Design. I've done computer and mechanical
graphic art for a number of insurance companies, financial houses, and book
companies as well as interior design for commercial and private spaces. I taught
computer graphics at the New School/Parsons. I received a Masters degree in
Theatrical Design from New York University.

The varied “business of art” has been made simpler, neater, and takes up a
much less space with the aid of the computer. Computer graphics has become
my dominant direction, and though it is surely not the only art medium I use, it
has become my most creative.

Lorene Lavora

This piece is one of a series designed as a storyboard. The graphics were printed in
a small format, using software which allowed their size and color to be altered. They
were then pasted up to create a traditional presentation with a unique ““techy” look.
These same screens were later treated, using simple Apple animation techniques,
and videotaped (along with a soundtrack), serving as another mode of presentation.
The drawing, “Domed Sunset’, was done with an Apple Graphics Tablet using
Edu-Paint by Steve Dompier.

There were several immediate circumstances that seemed to point me in
this direction. A formal background in fine art and music, and a love of science
were trying to find a place to co-exist at a time that found me in the company of
many professional “computer types.” They were very encouraging (even though
baffling, sometimes). At about the same time, I got a look at a “digital plane-
tarium.” This suggested possibilities to me that seemed endless, and so one
computer science course led to another. That was around 1980 and since then
I've written software and created artwork for children on my Apple //e. I teach
computer graphics at the New School for Social Research.
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I am currently writing software for a video special effects device called “The
Mirage’. It's capable of wrapping a screen full of live video images into the 3-D
shapes determined by me and the other programmers. Another ongoing project
hails back to that digital planetarium. I am designing storyboards, visual effects,
and staging for a futuristic musical, “Eutro.” It's my hope that this is where art
and science will come together to create the stuff of fun and wonder (all
interactively, of course).

Maria Manhattan

arhra Strosand

, LIVE AT THE COLISELIM
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In January of 1981, I was let loose on a Norpak IPS11 at the Alternate Media
Center at NYU. It was my first experience with a computer graphics machine. In
spite of thinking that I would not take to this medium because my background
was not at all technical, I got hooked almost immediately and haven't stopped
working in the field since.

My first piece was a computer comic strip—a fourteen frame cartoon that
took advantage of the animation capablities. It was called, “Nancy Reagan Takes
the Subway”. Since then I have worked with AT&T, NBC, and a variety of others
who are experimenting with computer graphics and the videotex field.

Previous to getting involved with this area, I did Ceramic Sculpture for
many years and also created a multi-media conceptual performance piece called
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Maria Manhattan’s “The Box Lunch” which enjoyed successful runs in both San
Francisco and New York City.

“Fred Astaire”, was done for the Apple Bytes project of the Alternate Media
Center at N.Y.U. Apple Bytes is a teletext format show broadcast daily on
Manhattan Cable TV. The picture was drawn on the Apple 1L

“Little Rock, Arkansas . . . September, 1957”, illustrates the integration of
Central High School. The picture was taken from a popular news photo of the
time. It is not simply a digitized photo however. It was drawn on the Frame
Creation System. I used a palette that consisted of many shades of gray, and
created the figures by breaking everything down to polygon shapes. I wanted to
show how the Videotex medium does not only have to rely on text to convey an
idea or emotion. This frame is from a series that I am currently working on
called “Pictures from American History”.

“Barbra”, was drawn on the FCS to illustrate the concept of advertising and
being able to order tickets through a videotex terminal.

Jim Markowich
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Jim Markowich lives, works, and plays in New York City. He paints, programs,
and designs obscure board games.

The graphics from “The Building of the Brooklyn Bridge”, were made using
the Apple Graphics Tablet and Penguin Software’s Complete Graphics System.
They were designed to be displayed in monochrome.
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Gideon Nettler

Professor Gideon Nettler, of the Department of Mathematics and Computer
Science at Montclair State College, received a BS in Mathematics from Rensselaer
Polytechnic Institute and an MS in Mathematics from Polytechnic of New York.
He is a published research mathematician, an active member of the New York
Academy of Sciences, and chairman of the Nobel Laureate Lectures at Montclair
State College where he teaches computer art, robotics, and high technology.

From his early childhood, Professor Nettler had a dream to become an
artist. However, practicality drove him first to mathematics, then to computer
science, and finally to computer graphics. Thus fate has led him full circle back
to his childhood dreams. Today he is addicted to creating mathematically
generated computer graphics.

The graphics shown in this book, one in lo-res and one in hi-res, are
examples of the endless carpet, fabric, mosaic, and tile shapes and patterns
which are mathematically generated by Professor Nettler’s interactive computer
art program entitled “Symmetry Symphony”.
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Roberta Schwartz

My niece challenged me to some games of Pacman on her video game system and,
although I'lost every game, Iwas fascinated by the graphics. Some other games and
a programming cassette further whet my appetite. Advertisements for computers
were beginning to appear on television and it wasn't long before I took a sabbatical
from teaching art, called a colleague who worked with computers and asked his
advice about buying a system. On his recommendation I purchased, sight unseen,
an Apple II computer, disk drives, a printer and some graphics software.

Comforted by the salesman'’s assurance that I couldn’t harm the computer by
hitting the wrong keys, I indulged myself in a summer of intensive self-instruction,
followed by computer graphics courses at The New School for Social Research—I
didn't return to my teaching position. I'm delighted with my new career as a
freelance computer graphics artist specializing in illustration and animation for
educational software and business presentations. I also teach computer graphics,
part-time, at the New School and I'm a consulting editor for A+ magazine.

“Rescue Mission” and “Lost At Sea” are two of a series of title, score and win
screens created for the Bank Street College of Education’s video and software
project, “Voyage of the Mimi.” Each title screen is a collage of that game’s icons and
images.

“Over the Rainbow” is a double-resolution sequential picture created with
Penguin software’s Graphics Magician. Until recently, high-resolution rainbows on
the Apple computer were blue, violet, orange and green.

“Night Sky” is a collage of separate images created for a program that
allowed the user to press keys to see the constellations. Using Designer’s Toolkit
and Apple’s standard high-resolution, the challenge here was in getting the
distinguishing details and shading in the small figures.

“About Face” was drawn with the Gibson light pen, and “Twins” was done
with the Apple Graphics Tablet using The Designer's Toolkit software.
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Catherine Tower

Catherine Tower, computer graphic artist, designer, and programmer, received her
fine art training at the Art Student's League of New York and her computer
certification at the New School for Social Research where she is an instructor.
Graphics for educational software and animated micro greeting cards are her
market trend; business expansion seems inevitable.

“Santa Claus” is a Sequential picture from my animated versions of Twas the
Night Before Christmas created for MikRo Greetings. It was done like this:

An Apple Ile with a joystick attached

Gave the screen in hires images unmatched.

Yes, what to my wondering eyes should appear,

A portrait of Santa Claus in colors so dear.

Software by Penguin called The Graphics Magician

In the picture/object editor’s position.

More rapid than p-code the sequences replayed

And the commands are keyed in plus the palette’s displayed.
Now, line draw! Now, plot brush! Now, zero in and fill it!
On to text! On, delete! On, redraw and save it!

To the top of the poke! To the top of the call!

Now edit it! Edit it! Edit it all!

So with patience and humor anything’s possible on the computer.
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ASCII Codes

Codes 0-63 display as flashing, 64-127 as inverse, and 128-255 as
normal. PRINTing or keying a control character will execute the ASCII
function. To display the character, POKE it onto the screen.

ASCII ASCII display+

code char keypress standard alternate
0 nul CTRL-@ @ @
1 soh CTRL-A A A
2 stx CTRL-B B B
3 etx CTRL-C C C
4 eot CTRL-D D D
5 enq CTRL-E E E
6 ack CTRL-F F F
7 bel CTRL-G G G
8 bs CTRL-H or H H
9 ht CTRL-I or EB] I I
10 If CTRL-J or [+] ] J
11 vt CTRLK or K K
12 ff CTRL-L L L
13 cr CTRL-M or M M
14 SO CTRL-N N N
15 si CTRL-O 0] (0]
16 dle CTRL-P P P
17 dc1 CTRL-Q Q Q
18 dc2 CTRL-R R R
19 dc3 CTRL-S S S
20 dc4 CTRL-T T T
21 nak CTRL-U or U U
22 syn CTRL-V \% \%
23 etb CTRL-W w w
24 can CTRL-X X X
25 em CTRL-Y Y Y
26 sub CTRL-Z Z Z
27 esc CTRL-{ or ( (
28 fs CTRL- \ \
29 gs CTRL-] ] ]
30 rs CTRL- * " B
31 us CTRL-— - -

+Not all characters are available on Apple Il and IIplus computers with original
character generator ROM. Alternate set available only on Apple Ile and Ilc
computers.



ASCI  ASCI display

code char keypress standard alternate
32 1

33 ! ! ! !
35 # # # #
36 $ $ $ $
37 % % % %
38 & & & &
39 ! ! ! !
40 ( ( ( (
41 ) ) ) )
42 * * * *
43 + + + +
44 ’ ) ) )
45 - - - -
46 . . .
47 / / / /
48 0 0 0 0
49 1 1 1 1
50 2 2 2 2
51 3 3 3 3
52 4 4 4 4
53 5 5 5 5
54 6 6 6 6
55 7 7 7 7
56 8 8 8 8
57 9 9 9 9
58 : : :
59 ; ) ) ’
60 < < < <
61 = = = =
62 > > > >
63 ? ? ? ?
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ASCII ASCII display

code char keypress standard alternate
64 @ @ @ @
65 A A A A
66 B B B B
67 C C C C
68 D D D D
69 E E E E
70 F F F F
71 G G G G
72 H H H H
73 I I I I
74 J J J J
75 K K K K
76 L L L L
77 M M M M
78 N N N N
79 (0] 0] 0] (o)
80 P P P P
81 Q Q Q Q
82 R R R R
83 S S S S
84 T T T T
85 8] U U 8)
86 \% \% \% A%
87 w w w w
88 X X X X
89 Y Y Y Y
90 Z Z VA Z
91 ( [ [ [
92 \ \ \ \
93 ] ] ] ]
94 - - - -
95 - - - -

+0n Apple Iic and new model Apple Ile computers the alternate set for ASCII
63-95 displays as MouseText.
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ASCII ASCIl display+t
code char keypress standard alternate

9%
97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127 del

TP WH w2

— -

*

)u/F‘N%><2<;:—vm'-s_prcogs—w-'-:-o'q-nmp,oc‘m
z+_~“N‘<><§<:"V"’-Q"UO:SB'—'W‘“"“D‘UQ""@Q-OU‘”
W oo NhA WNRON"

l+_""“N‘<><2<::"’CD"1..Q‘UO‘JB""7¢"-""‘:J’0Q"'=CDQ.OG‘N

NWV Ol A S e

+Primary set displays as inverse; alternate set displays as flashing.

Codes 128-255 follow the standard ASCII sequence and display
as normal characters.
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Error Codes

o NOOOOONAWWN RO

107
120
133
163
176
191
224
254
255

?NEXT without FOR
Language Not Available
Range Error

Range Error

No Device Connected
Write-Protected

End of Data

File Not Found

Path Not Found
Volume Mismatch
1/0 Error

Disk Full

File Locked

Syntax Error

Invalid Option

No Buffers Available
File Type Mismatch
Program Too Large
Not Direct Command
?Syntax Error
Directory Full

File Not Open
Duplicate File Name
File Busy

File(s) Still Open

?PRETURN Without GOSUB

?0ut Of DATA

?lllegal Quantity
?0verflow

?0ut Of Memory
?Undefined Statement
?Bad Subscript
?Redimensioned Array
?Division By Zero
?Type Mismatch
?String Too Long
?Formula Too Complex
?Undefined Function
?Re-enter from start
Control-C interrupt
Can't Continue

Illegal Direct

Applesoft
DOS 3.3
DOs

DOs
ProDOS
DOS

DOs

DOS 3.3
ProDOS
DOs 3.3
DOS

DOS

DOS

DOS 3.3
ProDOS
DOS

DOS

DOS

DOS
Applesoft
ProDOS
ProDOS
ProDOS
ProDOS
ProDOS
Applesoft
Applesoft
Applesoft
Applesoft
Applesoft
Applesoft
Applesoft
Applesoft
Applesoft
Applesoft
Applesoft
Applesoft
Applesoft
Applesoft
Applesoft
Applesoft
Applesoft
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Lo-res/text page screen map

Address
0

1024

1152

1280

1408

1536

1664

1792

1920

1064

1192

1320

1448

1576

1704 *

1832

1960

1104

1232

1360

1488

1616

1744

1872

2000

* Address 1718 (1704+14)

288 APPLE GRAPHICS: TOOLS AND TECHNIQUES




Hi-res Page Screen Map

Address
0

8192
8320
8448
8576
8704
8832
8960
9088 b
8232
8360
8488
8616
8744
8872
9000
9128
8272
8400
8528
8656
8784
8912
9040
9168

Within each box: *
Base address=9098 (9088+10)
base address+ O

+ 1024 pixel address=base address + vertical offset

+2048
+3072
+4096
+5120
+6144
+7168
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PEEK, POKE, and CALLs

All negative addresses may be converted to positive by subtracting

them from 65536. e.g. 65536-16304 = 49232.

Display Switches

POKE-16304,0 Display graphics

POKE-16303,0 Display text

POKE-16302,0 Display full-screen

POKE-16301,0 Display split-screen

POKE-16300,0 Display page 1

POKE-16299,0 Display page 2

POKE-16298,0 Display lo-res

POKE-16297,0 Display hi-res

POKE-16290,0 Display double-hi-res (128K Ile & IIc)

POKE-16291,0 Display normal hi-res (128K Ile & IIc)

Text

POKE 32,n Left edge 0-39 (79)

POKE 33,n Width 1-40 (80)

POKE 34,n Top 2-22

POKE 35,n Bottom 1-24

POKE 36,n HTAB cursor (40 column) 0-39

POKE 1403,N HTAB cursor (80 column) 0-79

POKE 37,n VTAB cursor 0-23

POKE 50,n Character format: 255=normal,
63=inverse, 127=flash

POKE 49166,0 Use primary character set (Ic/Ile)

POKE 49167,0 Use alternate character set (IIc/Ile)

PEEK(36) Horizontal cursor position

PEEK(37) Vertical cursor position

CALL-380 Set inverse

CALL-381 Set flashing

CALL-868 Clear from cursor to right edge

CALL-936 Clear whole screen; home cursor

CALL-958 Clear from cursor to end of screen

Lo-Res Graphics

PEEK(44)
PEEK(48)/17

CALL -1216
CALL -1998
CALL -1994

Line endpoint
Color code

Set GR
Clear lo-res page 1 to black
Clear top of lo-res page 1 to black
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Hi-Res Graphics

PEEK(225)+PEEK(226)+256 X Coordinate-last HPLOT
PEEK(226) Y Coordinate-last HPLOT
PEEK(228) Current HCOLOR= setting
(0=0, 1=42, 2=85, 3=127,
4=128,5=170,6=213,7=255)
PEEK(231) Current SCALE-= setting
PEEK(232)+PEEK(233)+256 Shape table address
PEEK(249) Current ROT= setting
CALL -3086 Clear current hi-res page to black
CALL -3082 Clear hi-res to last HPLOTted color
CALL -3106 Set HGR2
CALL -3116 Set HGR
BASIC/DOS
POKE 216,0 Cancel ONERR
POKE -16368,0 Clear keyboard strobe
PEEK(103)+PEEK(104)x256  FP BASIC program start
PEEK(105)+PEEK(106)+256 Beginning of FP variables
PEEK(115)+PEEK(116)x256 Current HIMEM setting
PEEK(175)+PEEK(176)+256 End of FP BASIC program
PEEK(202)+PEEK(203)256  Int BASIC program start
PEEKI(216) ONERR Active if > 127
PEEK(218)+PEEK(219)+256 Line number with error
PEEK(222) ERROR code
PEEKI(-16384) Last keypress
PEEKI(-16287) PDL Button 0
PEEK(-16286) PDL Button 1
PEEKI(-16285) PDL Button 2
PEEKI(-16336) Click Speaker
PEEK(-1101) Primary Machine 1.D.
56 = Apple 11, 234 = Apple
Ilplus, 6 = Apple Ile or IIc
PEEKI(-1088) Secondary Machine I.D.
0 = Apple Ilc
56 = Apple Ile
224 = enhanced Apple Ile
CALL 976 Reenter DOS
CALL 1002 Reconnect DOS
CALL -151 Enter System Monitor
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Graphics Software and Publishers

Shape Creation

Accu-Shapes

Apple Mechanic

Complete Graphics System
Pixit

The Artist

Drawing and/or Paint Programs

Accent Software
Beagle Bros, Inc.
Penguin Software
Baudville

Sierra On-Line

A.G.IL. Paint Program

Alpha Plot

Apple Graphics Tablet Software
Blazing Paddles

Complete Graphics System
EZ Draw

Flying Colors with Printout
Microlllustrator

MicroPainter

Paintmaster Scene Utility
Poor Man'’s Graphics Tablet
Rainbow Graphics

The Digital Paintbrush System
The Designers Tool Kit

Hi-Res Text Generators

Animation Graphics
Beagle Bros, Inc.

Apple Computer Inc.
Baudville

Penguin Software

Sirius Software

The Computer Colorworks
Koala Technologies Corp
Datamost

Avant-Garde Inc.

Rainbow Computing Inc.
Rainbow Computing Inc.
The Computer Colorworks
Apple/Eclectic Electric

Apple Mechanic
Auto Graphics

Flex Type (Flex Text)
Fontrix

Higher Text Plus

Micro/Typographer
The DOS Tool Kit

Animation

Beagle Bros, Inc.
Southwest Ed Psych Services
Beagle Bros, Inc.
Data Transforms
Apple PugetSound
Program Library Exchange
Tidbit Software
Apple Computer Inc.

Movie Maker

Super Shape Draw and Animate
Take 1

The Graphics Magician

The Graphic Solution
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Avant-Garde Inc.

Baudbville

Penguin Software

Accent Software



Double Resolution

Beagle Graphics

Complete Graphics System
Dazzle Draw

Doublestuff Plus

The Picture Painter

Light Pen

Beagle Bros, Inc.
Penguin Software
Broderbund
Doublestuff Software
Penguin Software

GIbson Light Pen System
Magellan Light Pen System

Graphics Dumps

Koala Technologies
Magellan Computer Inc.

Image Printer II
Paper Graphics
Printographer
Triple-Dump
Zoom Grafix
Color Printer

Slide Show Utilities

Sensible Software

Penguin Software

Roger Wagner Publishing Inc.
Beagle Bros, Inc.

Pheonix Software, Inc.
Enhanced Software Products

AGIL Super Slide Show
Apple Flasher
Frame-Up

Screen Director
Transitions

Presentation Graphics

Animation Graphics
Crow Ridge Assoc. Inc.
Beagle Bros, Inc.

BPI

Penguin Software

Apple II Business Graphics
Charts Unlimited

Graphics Wizard III
Multigraph

The Graphics Department

Programmer’s Utilites

Apple Computer, Inc.
Business Information Systems
Micro Lab Computer Products
Micro Lab Computer Products
Sensible Software

Beagle Graphics
Cat Graphics
Doublestuff
Grafmagic

Graphic Master
HGR6

Beagle Bros, Inc.

Penguin Software

Doublestuff Software

Apple PugetSound
Library Program

Tidbit Software

ALF Products Inc.
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Graphics Languages

Apple Logo

Apple Logo II (128K Ile or IIc)
Ceemac

GraForth

Terrapin Logo

CAD/CAM

Apple Computer Inc.
Apple Computer Inc.
Vagabondo Enterprises
Insoft

Terrapin Inc.

Cadapple

Build Your Dream House:
Architectural Design

Build Your Dream House:
Interior Design

Hi-Res Electronic Design

MATC CAD

Three-dimensional Graphics

T & W Systems, Inc.
Avant-Garde Publishing Corp.

Avant-Garde Publishing Corp.
Avant-Garde Publishing Corp.

Milwaukee Area
Technical College

The Complete Graphics System
Apple World Enhanced
Sublogic A2-3D2
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Apple Computer Inc.
20525 Mariani Avenue
Cupertino, CA 95014

Accent Software
4546 El Camino Real Suite S
Los Altos, CA 94022

ALF Products Inc.
1315 F Nelson Street
Denver, CO 80215

Animation Graphics
11317 Sunset Hills Road
Reston, VA 22090

Apple PugetSound Program
Library Exchange

304 Main Avenue S. Suite 300

Renton, WA 98055

Avant-Garde Publishing Corp.
P.O. Box 30160
Eugene, OR 97403

Baudville
1001 Medical Park Dr. S.E.
Grand Rapids, MI 49506

Beagle Bros, Inc.

3990 Old Town Avenue, Suite
102C

San Diego, CA 92110

BPI (Business and
Professional Software, Inc.)

143 Binney Street

Cambridge, MA 02142

Broderbund
17 Paul Drive
San Rafael, CA 94303

Business Information
Systems

5084 Mosiman Road

Middletown, OH 45042

Crow Ridge Assoc. Inc.
P.O.B. 1
New Scotland, NY 12127

Datamost Inc.
8943 Fullbright Avenue
Chatsworth, CA 91311

Data Transforms
616 Washington Street
Denver, CO 80203

Doublestuff Software Inc.
2053 West 11 Street
Brooklyn, NY 11223

Enhanced Sofiware Products
P.O. Box 178
Wantagh, NY 11793

Insoft

10175 Southwest Barbur Blvd.
Suite 202B

Portland, Oregon 97219

Interactive Picture Systems,
Inc.

270 Park Avenue South #6A

New York, NY 10010

Koala Technologies Corp
3100 Patrick Henry Drive
Santa Clara, CA 95050

Magellan Computer Inc.
4371 E. 82 Street #D
Indiana, IN 46250

Micro Lab Computer
Products

2699 Skokie Valley Road

Highland Park, IL 60035

Milwaukee Area Technical
College

1015 North 6th Street

Milwaukee, W1 53203

Penguin Software
830 4th Avenue
P.O. Box 311
Geneva, IL 60134

Pheonix Software, Inc.
64 Lake Zurich Drive
Lake Zurich, IL 60047

Rainbow Computing Inc.
8811 Amigo Avenue
Northridge, CA 91324

Roger Wagner Publishing Inc.
10761 Woodside Avenue,

Suite E
Santee, CA 92071

Sensible Software

210 S.Woodward, Suite 229
Birmingham, MI 48011
Sierra On-Line

Sierra On-Line Bldg
Coarsegold, CA 93614

Sirius Software
10384 Rockingham Drive
Sacramento, CA

Southwest Ed Psych Services
P.O.B. 2231
Goleta, CA 93118

SubLogic Communication
Corp.

713 Edgebrook Dr.

Champaign, IL 61820

T & W Systems, Inc.
7372 Prince Drive
Huntington Beach, CA 92647

Terrapin Inc.
222 3 Street
Cambridge MA 02142

The Computer Colorworks
3030 Bridgeway

Sausalito, CA 94965

Tidbit Software

P.O. Box 5579

Santa Barbara, CA 93108

United Software of America
750 Third Avenue
New York, NY 10022

Vagabondo Enterprises
1300 East Algonquin
Schaumburg, IL 60195
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Resources

Organizations

Association for Computing Machinery (ACM) / SIGGRAPH. Mem-
bership inquiries: ACM, 11 West 42nd St, New York, NY 10036.
(212) 869-7440.

National Computer Graphics Association (NCGA) Inquiries: NCGA,
Suite 601, 8401 Arlington Blvd., Fairfax, VA 22031. (703) 698-9600.

Your local Apple User Group may also have a special interest
group (SIG) for graphics. We highly recommend connecting with
your local user group.

Magazines: Graphics

Computer Graphics World 1714 Stockton St, San Francisco, CA
94133. (415) 398-7151.

Computer Pictures Backstage Publications, 330 West 42nd. St
New York, NY 10036.

Magazines: Apple-Specific

A+ Subscription Inquiries: A+, PO Box 2965, Boulder, CO 80322.

InCider Subscription Inquiries: InCider, PO Box 911, Farmingdale,
NY 11737.

Nibble Subscription Inquiries: Nibble, 45 Winthrop St., Concord, MA
01742.

Magazines: General

Popular Computing Subscription Inquiries: Popular Computing, PO
307, Martinsville, NJ 08836.

Byte Subscription Inquiries: Byte, PO 596, Martinsville, NJ 08836.
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Books: Apple Specific

Bailey, HJ. and J.E. Kerlin. 1984. Apple Graphics Activities Book.
Brady.

The reader is assumed to know a bit about the Apple and about
programming although the programs toward the beginning of the
book are simple. The book covers beginning graphics program-
ming but does not include interactive graphics, graphics input or
output devices, or any discussion of available utility software.

Dewitt, W.H. 1984. Art and Graphics-on the Apple II/1Ie. Wiley.

This book consists primarily of small, elementary examples,
some of them quite good.

Franklin, H.M,, J. Kolthow, and L. Finkel. 1982. Golden Delicious
Games for the Apple Computer. Wiley.

This is one of the best books in the “sample program” category.
The authors discuss some concepts, but their primary focus is to
explain, by example, how to create simple games incorporating
graphics and sound.

Korites, B.J. 1981. Graphic Software for Microcomputers. Kern.

This book deals extensively with 3-D concepts: hidden line
removal, transformations, rotations, and so on. There is no discus-
sion of color, of shapes, of text, of nearly anything that one would
want to do with graphics aside from the 3-D aspects. The programs
are written in very simple Applesoft, appropriate for the beginner.

Meyers, R. 1982. Microcomputer Graphics. Addison-Wesley.

Like Hearn and Baker, Meyers covers computer graphics con-
cepts, including 3-D, hidden-line removal, and clipping. The ex-
amples, written in Applesoft, are of immediate use to the Apple
user. The book looks formidable to beginners because the author
presents the mathematical backgrounds of his routines.

Person, Ron. 1985. Animation Magic. Osborne/McGraw Hill.

This book focuses specifically on shape table animation and
includes the source listings (in Applesoft) of several utility programs.
These programs cannot subsitute for commercial utilities but have
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the distinct advantage of being LIST-able and modifiable by the
reader. Recommended for those people who are interested in
programming.

Stanton, J. 1982. Apple Graphics & Arcade Game Design. The
Book Co.

We recommend Stanton to advanced programmers interested
in the “guts” of Apple graphics. It is the only book that deals
exclusively with assembly language and with the techniques needed
to create animated games. The book describes the technical aspects
of the Apple screen and Apple color very clearly and the routines
presented are useful to anyone using assembler for graphics.

Waite, M. 1979. Computer Graphics Primer. Sams.

Outdated but the Apple-specific examples are good and are
explained well.

Williams, K., R. Kernaghan, and L. Kernaghan. 1983. Apple II Com-
puter Graphics. Brady.

This book is a technical book and very specific to the Apple. The
authors start at the core of the Apple with a discussion of the Apple
System Monitor which may intimidate some readers. The back-
grounds of the authors (game programmers/designers) is obvious.

Books: General Graphics

Artwick, B. 1984. Applied Concepts in Microcomputer Graphics.
Prentice-Hall.
Artwick is one of the creators of the subLOGIC 3-D system. His

book is especially good in its discussion of the hardware aspects of
comptuter graphics.

Foley, J.D. and A. Van Dam. 1982. Fundamentals of Interactive
Computer Graphics. Addison-Wesley.
Probably the most widely used technical computer graphics

text book. It is comprehensive and, for intermediate or advanced
programmers, understandable.

Giloi, Wilfgang K. 1978. Interactive Computer Graphics: data struc-
tures, algorithms, languages. Prentice-Hall.

The source book for graphic algorithms. Highly technical and
highly recommended for the technical bookshelf.
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Harrington, Steven. 1983. Computer Graphics: a Programming
Approach. McGraw-Hill.

Covers the same area as Giloi but geared toward the inter-
mediate programmer.

Hearn, D. and M. P. Baker. 1983. Microcomputer Graphics. Pren-
tice-Hall.
Good introduction to the technical aspects of graphics pro-

gramming intended for the programmer. This is the only book in
this section that can be reasonably approached by a beginner.

Newman, William M. and R. F. Sproull. 1973. Principles of Inter-
active Computer Graphics. McGraw-Hill. (Second edition, 1979)

This is the classic.

Books: Graphics Picture Books

Cohen, H.,, B. Cohen, and P. Nii. 1984. The First Artifical Intelli-
gence Coloring Book. Kaufmann.

A unique book drawn entirely by a series of increasingly “in-
telligent” computer programs. Although the printouts are not tra-
ditional computer graphics, they represent an interesting glance at
one possible future for the field.

Jankel, A. and R. Morton. 1984. Creative Computer Graphics.
Cambridge.

A lavishly produced look at the full spectrum of computer
graphics. The authors have also included a wide range of graphics
concepts in the text, however the real attraction of this book is the
abundance of color plates.

Pruett, M. 1984. Art and the Computer. McGraw Hill.

Another lavish production but with a less comprehensive scope
than Jankel and Morton. Pruett is one of the pioneers in the field;
his text reflects his experiences.

Scott, J., ed. 1984. Computergraphia. Gulf.

Written by the Third Coast Computer Graphics Group, this
book has lots of color plates and covers a wide range of computer
graphics applications.
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Index

A

Algorithm, 83, 115, 135
Aliasing, 123
Animation, 177

character set, 199, 200, 201

hi-res, 183

lo-res, 182

shapes, 197

shifted shape, 205

text, 180, 181
Apple computers, 3-5

11, 3,9, 12, 23

1l plus, 3, 9, 12, 23

/17,4

//c, 4, 10, 13, 23

//e, 4, 10, 12, 23

enhanced //e, 4

Lisa, 4, 5, 75

Macintosh, 5, 75
Applesoft, 2, 28, 58, 73, 79, 151 (see also BASIC)
Artifacting, 155
ASCI], 21, 97, 107, 108, 109, 130
Assembly langage, 43, 72
Aux slot, 12, 13, 110

B

Bank switched memory (see also Language card)
BASIC, 39, 45, 73, 74

Binary, 35, 36, 72, 193
Binary to hex conversion, 37
Bit, 35, 36 (see also Color bit)
Bit pad (see also Graphics tablet)
BLOAD, 162, 167, 195
Block shape, 199, 200, 202
Boot, 25, 26, 55
Border:

hi-res, 144

lo-res, 129
Branch, 89
BSAVE, 162
Bus, 12, 30
Byte, 35, 36

C

CALL, 94, 129, 141

CAT, 59, 62, 95

CATALOG, 24, 55, 59, 62, 95

Cel, 177

Character generator, 107, 108, 109, 200

Chip, 31

Circle (see also Hi-res, circles!

Clipping, 156

Color:
double hi-res, 126, 152
hi-res, 126, 136, 137-40
lo-res, 126, 127, 130

Color bit, 138, 140

INDEX
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COLOR=, 127 GOTO, 87, 89, 92

Composite video, 20, 118 GR, 127
Copy protection, 213 Graphics mode, 121
Counter, 86, 87 Graphics pages, 125
CPU, 17, 31, 72 Graphics tablet, 242, 247
Crash, 44, 163
Cursor, 28
H
D HCOLOR=, 136, 192
Hexadecimal, 36, 37, 38, 42, 193
Decimal, 36, 38 to decimal conversion, 38
Digitizer, 246 HGR, 136
Disk: HGRz2, 136
capacity, 49, 51, 55, 61, 63, 161 HIMEM, 101
care, 52, 53, 54 Hi-res, 122, 124, 125, 136
data, 61 border, 144, 145
drive, 24, 51 circles, 146
floppy, 24, 49, 51 clear, 141
hard, 49 loading pictures (see also BLOAD)
initializing, 56, 61 page 2, 125, 130, 184
master, 26, 61, 163 saving pictures (see also BSAVE)
ram, 33, 66, 67 text, 142, 169
slave, 26, 61, 163 HLIN, 127
Display switches, 125, 136, 184 HTAB, 114, 115, 180

Dithering, 154
DOS 3.3, 25, 39, 44, 57, 61, 65, 66, 75, 80, 163

catalog, 62 I

errors, 79

file names, 60 IF/THEN, 89

files, 55, 58, 63, 161, 162 Input, 17, 81, 84

initializing, 56 devices, 237, 238-48

in program, 93 Input/Output, 17, 31, 39
Dot matrix, 21, 249, 251 Integer BASIC, 3, 28, 58, 73, 79, 80, 94
Double hi-res, 75, 122, 148, 149, 150, 151 Interface card, 12, 14, 20, 23, 66, 237, 241, 242, 243
DRAW, 183, 187, 192 1/0 error, 54 64

Dump (see also Printer, graphics)

J
E

Jobs, 261, 263
Eighty-column mode, 28, 110, 111 Joystick, 13, 237, 239
Error messages, 78, 79
Extended eighty-column card, 33, 35, 150

K
F Keyboard, 7, 97, 237
II & Ilplus, 9
Files, 24, 55, 57 //e & //c, 10
deletion, 63 special keys, 7
name, 60
types, 58, 80
Flag, 86 L
Font, 158, 159, 160
FOR/NEXT, 87, 88 Language card, 12, 33, 73
Forty-column mode, 28, 110, 111 LET, 81, 84
Frame buffer (see also Page) Light pen, 243
Logo, 231
LOMEM, 101
G Loop, 87, 88
delay, 88
Game port, 11, 13, 237, 238, 239, 240, 241 Lo-res, 122, 124, 125, 127, 128, 130, 131, 132, 133, 134,
GOSUB, 91 135
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clear, 129
loading pictures (see also BLOAD)
page 2, 125, 134
saving pictures (see also BSAVE)
text, 132

Lowercase, 112, 113

M

Memory, 30, 32, 33, 34, 35, 36, 37, 39, 101
aux, 33, 66, 94, 110, 148
main, 33, 94, 110, 148
map, 39, 40
mapped display, 107

Menu, 29

Microprocessor (see also CPU)

Moire, 147

Monitor:
video, 19
system, 39, 41, 42

Monochrome, 19

Motherboard, 30, 31

Mouse, 13, 100, 243, 248

MouseText, 107, 108, 119

Music, 46

N

NAPLPS, 262
NEW, 147
NTSC, 20, 126, 254

(o}

Output, 17
devices, 249 250-55

P

Packed picture, 161
Paddles, 98, 237, 238
in program, 98
Page:
display, 34, 125
flipping, 183, 184, 185
microprocessor, 34
Parallel, 23
Pathname, 60, 62
PEEK, 94, 97, 98
Peripheral, 11, 23, 239
Pixel, 121, 122, 130, 138, 152
PLOT, 127
Plotter, 249, 250
POKE, 94, 97, 109, 114, 116, 125, 180
Poll, 97, 98
Port, 11, 13, 14
Presentation graphics, 171, 172, 173
PRINT, 81, 114

Printer, 21, 23, 96, 249, 251
graphics, 96, 170, 249, 251
in program, 96

ProDOS, 25, 39, 44, 57, 61, 66, 75, 80, 163
catalog, CAT, 62
errors, 79
file names, 60
files, 55, 58, 63, 161, 162
initializing, 56
in program, 93

Program, 71, 75
editing, 79
entry, 75
execution, 78
listing, 75, 95
loading, 80
relocation, 103, 134
saving, 80

Programming language, 72

Prompt, 28

R

RAM, 3, 4, 12, 17, 30, 32, 35, 39, 66
Raster, 178

READ/DATA, 84, 85

REM, 92

Resolution, 122, 124

Resumé disk, 265

RETURN, 91

RGB, 12, 20, 117, 118

RND, 135

ROM, 3, 30, 32, 35, 39, 100, 107, 108, 109, 170, 243, 251

ROT=, 187, 191, 192
RS232, 23
Rubberbanding, 157

S

SCALE=, 187, 188, 190, 192

Serial, 23

Shapes, 178, 186, 192, 193
commands, 187, 188, 189, 190, 191
shifted, 203-5

Shape table, 186, 193, 194
Loading, 195

SIGGRAPH, 260

Slides, 249, 252, 253

Slide show, 263

Slot, 11, 12, 14

Software, 207, 208
commercial, 208, 209, 211-13
graphic, 209
public domain, 214

Sound, 45

SPC, 96, 114

Subdirectories, 59, 62

Subroutine, 91

System monitor, 28
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T

TAB, 96, 114
TV, 19, 126
Text, 107
centering, 115
color, 117
mode, 107, 121
window, 107, 116
Three-D graphics, 174
Touch tablet, 240, 246

u

Ultra hi-res, 249, 255

v
Variable, 81, 87, 88, 101

naming, 82, 83
types, 83
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Vector, 178, 186, 188, 193
Videotape, 249, 254
Videotex, 262

VLIN, 127

VTAB, 114, 180

w

Wipe, 167, 263
Wrapping, 156, 190

X

XDRAW, 187, 188, 197
XOR, 188

zZ

Zero page, 39
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TOOLS AND TECHNIQUES

Michael L. Callery - Roberta Schwartz

Should I use lo-res or hi-res graphics?

How does the Apple produce double hi-res color?
How can I get colored text on the Apple?

How do I do computer animation?

What makes a graphic software package ‘‘good’’?

What do I draw and paint with? «

These are just a few of the provocative questions addressed in Apple
Graphics: Tools and Techniques. The answers to these questions are part of a
practical, useable approach that cuts through computer jargon and technical
details. The authors explore the routines, techniques, and materials used to
create graphics with an Apple 11, lle, or IIc computer.

You will learn about Apple computers, programming, and fundamental
graphics concepts. You will see graphics created by professional Apple
computer artists and learn about the commercial software and hardware
tools that they use. Apple Graphics: Tools and Techniques examines these
tools—how they work and what they can do for you. With simple examples,
this fully illustrated book will teach you how to use an extraordinarily versa-
tile medium for your creative expression.

With Apple Graphics: Tools and Techniques, you’ll be well on your way

toward producing effective, professional microcomputer graphics with an
Apple computer. :

PRENTICE-HALL, INC., Englewood Cliffs, N.J. 07632

ISBN 0-13-D395%L2-9
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