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250
300
310
320
330
340
350
360
370
380
3790
400

100
200
210

220

230
240
250
300
310
320
330
340
350
360
370
380
390
400

100
200
210
220
300
310
320
330
340
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SETCOLOR 4,0,0

REM DRAW 3 ELOCK IN COLORS 1,2,3
FOR C=0 TO 2

COLOR C+1

REM DRAW 7 HORIZONTAL LINES
FOR X=1 TO 7

FLOT 2,Cx7+X

DRAWTO 38,Cx7+X

NEXT X

NEXT C

GOTO 390

END

REM COLOR CONTRAST DISFLAY
REM SET UF GRAFHICS SCREEN
GRAFHICS 3+16

SETCOLOR 0,6,4

SETCOLOR 1,6,4

SETCOLOR 2,6,4

SETCOLOR 4,4,4

REM DRAW 3 ELOCK IN COLORS 1,2,3
FOR C=0 TO 2

COLOR C+1

REM DRAW 7 HORIZONTAL LINES
FOR X=1 TO 7

FLOT 2,Cx7+X

DRAWTO 38,Cx7+X

NEXT X

NEXT C

GOTO 390

END

REM SIDEWALK-1 FOINT FERSFECTIVE
REM SET UF GRAFHICS SCREEN
GRAFHICS 7

COLOR 1

REM READ DATA AND DRAW LINES
READ LINES

FOR L=1 TO LINES

READ F1,F2,D1,DZ2

FLOT F1,F2{DRAWTO D1,D2
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350 NEXT L

360 DATA 7

370 DATA 10,10,39,69,10,10,119,69,39,69,119,69
380 DATA 28,47,80,47,22,32,50,32,17,23,33,2-
390 DATA 14,16,20,16

800 END

8.
100 REM SIDEWALK-1 FOINT FERSFECTIVE

200 REM SET UF GRAFHICS SCREEN

210 GRAFHICS 7

220 COLOR 1

230 SETCOLOR 0,0,8

300 REM READ DATA AND DRAW LINES

310 READ I.INES

320 FOR L=1 TO LINES

330 READ F1,F2,D1,DZ

340 FLOT F1,F2IDRAWTO D1,D2

350 NEXT L.

360 DATA 7

370 DATA 60,20,20,25,20,25,20,45,20,45,60,55
380 DATA 60,55,110,43,110,43,110,27,110,27,60,20
320 DATA 60,20,60,55

400 REM FILL RIGHT SIDE WITH COLOR

410 FOKE 765,1

420 FLOT 60,20

430 FOSITION 40,595

440 XI0 18,%6,0,0,"5t"

800 END

9. 10 REM VERTICAL LINES IN GRAFHICS 0
20 GRAFHICS 0
30 FOR X=1 TO 760
40 FRINT CHR$(22)
90 NEXT X

10. 10 REM CHALLENGE #10
20 GRAFHICS 2+16
40 FOSITION 7,1 :FRINT #6;"COLORS"
S0 FOSITION 0,4
60 FRINT #63" BLUE"
70 FRINT #63'" gREEN"
80 FRINT #63" rED"
100 GOTO 100
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11. 7000 REM A CLOUD

12.

701
701

0 FOR T=1 TO 100
9 COLOR 2

7020 FLOT RNDCO)IX19+25,RND(0)IX10+15
7030 FLOT RND(O)XZ25+20,RND(0)X20+10
7050 NEXT T

10

15

20

30

40

S0

60

70

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
300
310
320
325
330
335
340
350
360
370
390
395
400
410

REM CHALLENCE # 12

GRAFHICS S+16
DLIST=FEEK(S60)+FEEK(561)%256
REM 3x8 ELANK LINES
POKE DLIST,112

FOKE DLIST+1,112
FOKE DLIST+2,112
REM SET LMS OFTION
FOKE DLIST+3,70
REM SCREEN MEMORY LOCATION
FOKE DLIST+4,FEEK(88)

FOKE DLIST+5,FEEK(89)

REM ANOTHER MODE 1 LINE

FOKE DLIST+6,6

REM MODE o LINES

FOR X=7 TO 44:!FOKE DLIST+X,10:NEXT X
REM MODE 2 LINES

FOR X=45 TO 46!FOKE DLIST+X,7 INEXT X
REM SET JUMF INSTRUCTION

FOKE DLIST+47,6%

REM BEGINNING OF DISFLAY LIST
FOKE DLIST+48,FEEK(560)

FOKE DLIST+49,FEEK(S61)

REM WRITE TO SCREEN
SCREENMEM=FEEK(88)+FEEK(89)X%256
FOKE 87,1

FOSITION 0,0

FRINT #63" A COLORED ELOCK"
REM DRAW COLORED ELOCK
HI=INT((SCREENMEM+40)/256)
LO=(SCREENMEM+40)~-(HIX256)
FOKE 87,5

FOKE 88,LO0:FOKE 89,HI
FOR Y=9 TO 26

COLOR 1

FLOT 20,Y:DRAWTO 60,Y
NEXT Y
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420 REM FRINT IN MODE 2

430 HI=INT((SCREENMEM+800)/256)
440 LO=(SCREENMEM+800)-(HIX256)
450 FOKE 87,2

460 FOKE 88,L0:FOKE 89,HI

465 POSITION 0,0

470 FRINT #63" IN MODE 3"
500 GOTO So00

13. 10 REM CHALLENGE # 13
15 GRAFHICS 0
17 SETCOLOR 2,4,2
20 DLIST=FEEK(S60)+FEEK(S61)%256
30 REM 3x8 ELANK LINES
40 FOKE DLIST,112
20 FOKE DLIST+1,112
60 FOKE DLIST+2,112
70 REM SET LMS OFTION
80 FOKE DLIST+3,71
90 REM SCREEN MEMORY LOCATION
100 FOKE DLIST+4,FEEK(88)
110 POKE DLIST+S,FEEK(89)
120 REM MODE 2 LINES
130 FOR X=6 TO 9
140 FOKE DLIST+X,7
150 NEXT X
160 REM MODE 0 LINE
170 FOKE DLIST+10,2
180 REM MODE 2 LINE
190 FOKE DLIST+11,7
200 REM MODE 0 LINE
210 POKE DLIST+12,2
220 REM MODE 2 LINES
230 FOR X=13 TO 17
240 FOKE DLIST+X,7
250 NEXT X
260 REM SET JUMF INSTRUCTION
270 FOKE DLIST+18,65
280 REM EEGINNING OF DISFLAY LIST
290 FOKE DLIST+19,FEEK(560)
300 FOKE DLIST+20,FEEK(S61)
305 REM WRITE TO SCREEN
310 SCREENMEM=FEEK(88)+FEEK(B89)%2564
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320
330
340
370
380
390
S00

100
200
210
220
230
300
310
320
330
400
410
/210
430
440
450
S00
o910
S20
530
oS40
600
610
620
630
640
700
710
800
810
820
850
860
870
900
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HI=INT((SCREENMEM+140)/256)
LO=(SCREENMEM+140)~(HIX2564)
FOKE 88,L0!FOKE 89,HI

FOKE 87,2

FOSITION 0,0

FRINT #63" MIXED MODES"
GOTO S00

REM FLAYER 0,1,2, AND 3

REM SET FLAYER/MISSILE BASE ADDRESS
PMEASE=FEEK(106)-4

FOKE 106,FMEASE-1

GRAFHICS 1+16

REM CLEAR FLAYER/MISSILE RAM
FOR X=512 TO 1023

FOKE FMEASEX256+X,0

NEXT X

REM FUT DATA IN FLAYERS

FOR FLAYER=0 TO 3

FOR LINES=44 TO 84

FOKE FMEASEXZ256+FLAYERX128+512+LINES,235
NEXT LINES

NEXT FLAYER

REM SET COLORS

FOKE 704,30

FOKE 705,66

FOKE 706,66

FOKE 707,30

REM SET HORIZONTAL FOSITION
FOKE 53248,60

FOKE ©3249,70

FOKE 53250,170

FOKE S3251,180

REM SET VERTICAL RESOLUTION
FOKE 559,46

REM ENAELE THE FLAYERS

FOKE 54279,FMEASE

FOKE S3277,3

FOSITION 6,8:FRINT #6;"PLAYERS"
FOSITION 8,11:FRINT #63"AND"
FOSITION 6,14 iFPRINT #6;"MISSILES"
GOTO 900
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15. 100 REM FLAYER 0,1, AND 2
200 REM SET FLAYER/MISSILE BASE ADDRESS
210 FMEASE=FEEK(106)-4
220 FOKE 106,FMEASE-1
230 GRAFHICS 0
300 REM CLEAR FLAYER/MISSILE RAM
310 FOR X=512 TO 8964
320 FOKE FMEASEX256+X,0
330 NEXT X
400 REM FUT DATA IN FLAYERS
410 FOR FLAYER=0 TO 2
420 FOR LINES=30 TO 40
430 FOKE FMEASEX256+FLAYERX1Z8+FLAYERX20+512+LINES,255
440 NEXT LINES
450 NEXT FLAYER
oS00 REM SET COLORS
510 FOKE 704,66
920 FOKE 705,30
930 FOKE 706,158
600 REM SET HORIZONTAL FOSITION
610 FOKE S3248,105
620 FOKE 53249,105
630 FOKE 53250,105
650 REM SET FLAYER SIZE
660 FOKE 53256,3
670 FOKE 93257,3
680 FOKE 53258,3
700 REM SET VERTICAL RESOLUTION
710 FOKE 559,46
800 REM ENAELE THE PLAYERS
810 FOKE 54279,FMEASE
820 FOKE S3277,3
850 FOSITION 17,4:FRINT "RED"
860 FOSITION 15,9:FPRINT "YELLOW"
870 FOSITION 16,14:FRINT “ELUE"
?00 GOTO 200

16. 10 REM MOVE CHARACTER IN GRAFPHICS 2
20 GRAFHICS 2
30 FOR F=0 TO 18
40 FOSITION F+1,0:PRINT #6;CHR$(48)
90 FOSITION F,0:PRINT #63CHR$(32)
60 FOR WAIT=1 TO 100:NEXT WAIT
70 NEXT F
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100
200
210
220
230
240
250
260
265
270
280
290
295
300
305
310
320
330
400
410
415
420
430
440
450
460
470
480
490

100
200
210
220
230
300
310
320
330
400
410
420
430
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REM FLAYER/MISSILE ANIMATION
REM EUILD PLAYER AND SET REGISTERS
FMEASE=FEEK(106)-4

FOKE 106,FMEASE-1

GRAFHICS 3+16

FOR X=512 T0 768

FOKE FMEASEX256+X,0

NEXT X

FOR FLAYER=0 TO 1

FOR X=20 TO 30

FPOKE FMEASEX256+FLAYERX1Z8+FLAYERX30+512+X,255
NEXT X

NEXT FLAYER

FOKE 704,30

FOKE 703,66

FOKE 559,46

FOKE 54279 ,FMEASE

FOKE 93277,3

REM- ANIMATE FLAYER

J=40K=40

I=13{H=2

FOKE S53248,J

FOKE 53249,K

J=J+I i K=K+H

IF J>208 THEN I=-I

IF K>208 THEN H=-H

IF J<40 THEN I=-I

IF K<40 THEN H=-H

GOTO 420

REM MODIFY ATARI CHARACTER SET
REM RESERVE CHARACTER SET RAM
CHARSET=FEEK(106)~4

FOKE 106,CHARSET-1

GRAFHICS 0

REM COFY ATARI CHARACTER SET
FOR X=0 TO 1023

FOKE CHARSETX256+X,FEEK(224%X256+X)
NEXT X

REM MODIFY THE LETTER A

FOR X=0 TO 7

READ N!FOKE CHARSETxX256+264+X,N
NEXT X
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19.

480
500
510

100
200
210
220
300
310
400
405
410
415
420
450
460
470

DATA 0,240,240,216,204,254,198,0
REM SET CHARACTER EASE FOINTER
FOKE 756,CHARSET

REM CHARACTERS IN GRAFHICS MODE 6
REM SET GRAFHICS MODE

GRAFHICS 6+16

DIM CHAR$(10)

REM FIND SCREEN RAM FOSITION
SCREENRAM=FEEK(88)+PEEK(8?) %256
REM SET CHARACTER STRING
FPX=9:iFY=35

CHAR$="A"{GOSUE S00

FX=7{FY=55

CHAR$="SQUARE" :GOSUE 500

REM DRAW SQUARE

COLOR 1

FLOT 40,20 DRAWTO 120,20:DRAKTO 120,80:DRAWTO 40,80

¢DRAWTO 40,220

490
500
510
520
530
540
550
960

GOTO 490

REM FOKE CHARACTERS ON SCREEN

FOR U=1 TO LEN(CHAR®)
=224%256+((ASC(CHAR$ (U, U))~-32)x8)
J=SCREENRAM+FYX20+FX+U~-1

FOR Z=0 TO 7:FOKE J+Zx20,FEEK(I+Z) INEXT Z
NEXT U

RETURN
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Chapter Review
Answers

Chapter 1
1. GRAPHICS 6. POSITION
2. SETCOLOR 7. PRINT
3. PLOT 8. Pink
4. COLOR 9. Green
5. DRAWTO 10. Orange
11

Graphics Mode 3
with Text Window

12 16 20 24 28 32 36 39

[TTTTT]

1

213
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Chapter 2 Chapter 3
1.B 1. Red-blue
2. A 2. Yellow and orange
3. E 3. Blue
4. D 4. Warm
5. C 5. Mode 9
6.4 6. 22
7. 4 7. A) Blue
3.0 B) A vase
9.4 8. A) Warm
10. 2 B) Orange
11. 2 9. Green and Blue
12. 4 10. Blue and Red
13. Orange L1 Orarigs
14. Blue
15. Pink
Chapter 4

1.

(A)

—0

(B)

P — )



+—
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(C)

_\

(D) T

) K
2. ADE
3. BC
4.

w
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7. ) 11,16 b) 19,11 c) 257 d) 285
e) 332 1)325 g)3L7 h)3011 i) 2816

8.

Chapter 5 e) Orange
) 0
1.B g) Red
2. D h) 3
3 A i_) Light green
4' C ) 1
- 7. POKE 83,22
- H 8. POKE 752,1
F
6. a) Dark blue
b) 2

c) Light green
d) 1



THIS IS
A TEST

000000
000000

=

Chapter 7

1

. 32 scan lines

2. 44 GRAPHICS 7 mode lines

3. Four GRAPHICS 2 mode lines, sixteen GRAPHICS 5 mode
lines, thirty-two GRAPHICS 7 mode lines.

4
5

N O

. 87 (decimal)

NN NN

65

. High byte = 55 (decimal)
Low byte = 216 (decimal)
. 20 bytes
. 560 holds the low byte.
561 holds the high byte
. 112
112
112
66
PEEK(88)
PEEK(89)

NN NN

PEEK(560)
PEEK(561)
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Chapter 8

1. 120 3. POKE 706,132
224 4. POKE 53250,114
224 5. POKE 53258, 1
255 .
7 6. Eight pages
15 7. Bit 2

2,

Chapter 10

1.
Decimal

128 64 32 16 8 4 2 1 Value

(&)
o
o
o
o
o
o
o
o
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2.
3. 8 bytes
4. 1024 bytes
5.4—-20
S=dl
w— 119
6. 56864
7. SCREENRAM + 20
8. Left Right
Byte Byte
_ 0 _ 0
63 252
_ 3 192
_3 192
_ 3 192
_3 192
3. 192
_ 0 _ 0
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Index

A

Animation, 148
character, 150
color, 148
player, 154
playtield, 152

ANTIC, 110, 112
mode byte, 115

Artist, 1

ASCII, 79, 151

Assembler, 180

ATASCII, 79, 80

Background, 7-9, 18, 34, 96
Balance, 50, 99
BASIC, 2

Bird, 98

Blank instruction, 112
Blank line codes, 122
Border, 7,9, 18

Box, 66, 67

Break, 36

Brushes, 1, 42

Byte, 128

C

Character, 75, 76, 160
animation, 148, 150
generator, 160
multicolored, 169
ROM, 164
set, 77, 85, 161, 163

CHARSET address, 162

CHRS function, 79

Clear, 81

Code for characters, 76, 77, 79, 80

COLOR statement, 14, 18, 29, 31

Color, 38, 41
animation, 148
area of, 34
balance, 50
default, 32, 33, 84, 89
fill, 63-65, 68, 69, 72, 96
of light, 42
primary, 42, 43, 45
register, 7, 9, 18, 53, 84, 126
secondary, 42, 43
values, 53, 54

Collision, 141

Collision registers, 141, 142

Comma, 82

223
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Comparisons, 43
Complement, 49
Complementary pairs, 48
Composition, 92
Computer program, 16
Contrast, 41, 43
cold-warm, 43, 47
complementary, 49
far-near, 43
light-dark, 46, 56
of extension, 50
of hue, 45, 56
wet-dry, 43

Construction of images, 58-60, 66, 67

Coordinate, 14, 23
CTIA chip, 51, 110
CTRL key, 76
Cursor, 6, 86, 89

D

DATA statement, 62, 97

Decimal code, 76, 80

Default color, 32, 33

Depth, 57, 58

Design, 92

Direct memory access, 134

Display list, 106, 110-113, 116, 179
interrupts, 179-181
RAM address, 112

Document, 28, 95

Door, 98
Draw, 15
DRAWTO statement, 15, 16, 18,
35, 62
E
Electron

beam, 107, 108
gun, 107

END statement, 29
End points, 61, 72
Erase, 16
ERROR, 7

Fence, 97

Fill with color, 63-65

Format of screen, 11, 23

FOR ... TONEXT statement, 35, 79
Frame, 99

Full screen graphics, 36

G

GRAPHICS statement, 18, 30
Graphics
characters, 76, 79
design, 1, 92
full screen, 36
mixed mode, 105
mode, 11, 31
mode 0, 12, 75, 76
mode 1, 12, 75, 76
mode 2, 13, 75, 76
mode 3, 14, 22-26, 167
mode 4, 26, 165
mode 5, 26, 28, 30, 167
mode 6, 26, 165
mode 7, 26, 61, 167
mode 8, 26, 27, 165
mode 9, 52
mode 10, 53
mode 11, 52
player/missile, 125



H

House, 27, 29, 96
color, 30
program, 30

Hue
number, 7
values, 8

Infinite loop, 36
Instruction set of ANTIC, 112
Internal code, 163
Interrupts
display list, 179-181
vertical blank, 179
Inverse video, 78, 80

J

JMP (Jump) instruction, 112

K

Keyboard, 76
Keyboard code, 163

L

Light, 42
Light-dark contrast, 46
Line numbers, 16
LIST statement, 17, 26
LMS instruction, 111-116, 176
Loops, 35, 97
infinite, 36

Lower case, 76, 78, 85
Luminance, 9, 10, 52, 53, 62
number, 7

M

Machine language, 180
Magnetic deflection, 107
Margin

left, 82

right, 82, 83, 89
Missiles, 125-127
Mixing modes, 105
Modules, 93

N

NEW statement, 16, 26
NEXT statement, 35

O

Index /225

One point perspective, 57, 60, 70

Organization, 93
Overscan, 110

P

Paint, 1, 7, 29, 42
Perspective, 57
Phosphor coating, 107
Picture tube, 107
Pixel, 26, 110, 127, 165
Player, 125-127

animation, 154

color, 133

color registers, 133
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Player (Contd.)
color value, 133, 134
memory map, 131
position, 132, 134, 136, 138
priorities, 139-140
width, 138

Playfield, 126, 127, 149, 152
animation, 152

PLOT statement, 14, 18, 35, 62, 118

PMBASE address, 132

POKE statement, 53, 64, 82, 117, 128
POSITION statement, 12, 14, 18, 81, 82

PRINT statement, 12, 18, 81
with comma, 82
with semicolon, 82
PRINT #6, statement, 13, 118
Print zone, 82
Program, 16
line, 24

R

Random colors, 54

Raster scan method, 108

READ statement, 62

Rectangle, 16

REM (Remark) statement, 28, 95
Resolution, 11, 25, 26, 52, 134
Return key, 24

RND function, 54

RUN statement, 17

S

Scan line, 108-110, 113-115, 134
Scrolling

fine, 178-179

horizontal, 176-177

vertical, 174-176

Screen

design, 22

format, 11, 18, 23

full, 23, 36

memory, 119

split, 13, 23

RAM, 111, 116,117,119, 122
Semicolon, 82
Sensation of depth, 58
SETCOLOR, 6, 7, 18, 29-31, 84
Shading, 64
Shape, 21
Sidewalk, 58, 59, 62, 97
Square, 27
Statement, 16
System Reset, 10, 26, 36

T

Text, 75
colors, 18
modes, 12
window, 13, 36, 76
Three dimensions, 57
Top of memory, 132
Triangle, 24, 27
TV screen, 132
Two point perspective, 57, 66, 70

\'

Vanishing point, 58, 61, 66, 70
Variable, 35, 80
Vertical blank, 181
Video
canvas, 6
display chip, 51
generator, 109
Viewpoint, 59
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Tom Rowley

SeETane Fct YO M

Whether we are aware of it or not, we are all artists and have accumulated a store
of unique experiences and perceptions ready to be translated into creative
expressions.

Tom Rowley has found the key to release those creative urges. Designs From
Your Mind will allow you to realize your imaginative visions with the computer,
just as the artist uses canvas and paint.

This book is a tutorial divided into two parts: Part One is an introduction to
shapes, colors, and screen design, and does not require an extensive computer
background. Advanced graphics are covered in Part Two. These techniques are
specifically related to ATARI® graphics and the internal architecture of the
ATARI® computer. Although it is a continuation of Part One, a knowledge of
BASIC programming is essential and a knowledge of assembler programming is
helpful.

Designs From Your Mind provides hours of fun for both the novice and experienced
programmer.

The Table of Contents includes:

e The Video Canvas

¢ Shapes, Colors and GRAPHICS Modes
e Colors and Contrasts

e Three Dimensions

e Characters

¢ A Video Composition

® Pictures and Words—Mixing Modes
e Playing with Players and Missiles

e Animation

e New Character Sets

* The Display List

ATARI® is a registered trademark of ATARI, Inc.

RESTON PUBLISHING COMPANY, INC. 0-8359-1276-0

A Pfenﬁc?'H‘a/_/ Company Cover lllustration by: Donna Ward
Reston, Virginia Cover Design by: Joyce Thompson
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