Fudge It!

by Don Fudge
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146 €ider

Create Gorgeous
Color-Filled Scenes!

In this column I'll discuss color-
filling algorithms and present a
machine language program called
FIL.1.4 that color-fills line drawings
made by white lines on a black back-
ground. The program enables you to
create scenes easily and is fun to use.
It does, however, require prior crea-
tion of a line drawing picture. You
1se HPLOT shape-drawing rou-
tines that I have presented in earlier
write your own. You
might want to create an etch-a-sketch
screen drawing program by having
the computer HPLOT lines connecting
irious coordinates determined by
ettings (as you move
paddles and push a paddle button
cause hplotting from your earlier
n position o your newest
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you are ready to color it. When you
key in the enclosed programs, you
will have some great scene creation
utilities (including the fastest color-
fill algorithm available anywhere). If
vou haven’t the time to type pro-
grams, I would suggest Avant-Garde’s
Paint Master Scene Utility as an inex-
pensive scene creator.

Scene painting is filling enclosed
spaces with colors and/or patterns.
The palette included here contains
hundreds of colors/patterns to choose
from. Or use Listing 4 (with line 10
modified to 10 HGR2) from my March
inCider column to create a color pal-
ette (see photo), and then hit control-
reset and type BSAVE PATRN, A$4000,
L$1FF8. Don’t forget to use POKE
103,1: POKE 104,96: POKE 24576,0 before
loading or running that listing.

Start-of-Program Pokes

A note about the above pokes. Sev-
eral people have written saying that

they've had trouble making pro-
grams work after typing them from
inCider columns. The problem in all
cases was either that they did not
carefully read the column and
skipped the section about the neces-
sary pokes, or they decided to put the
pokes at the beginning of their graph-
ics programs. This will not work!
Here is what happens. The Apple
normally loads all Applesoft pro-
grams at $800. But to avoid having
graphics and string or variable stor-
age clashing in memory, you should
begin graphics programs at $4000 if
they use hi-res page 1, and $6000 if
they use hi-res page 2. This enables
you to ignore HIMEM and LOMEM
and to use $800-$1FFF for subroutine
and data table storage. Further, it al-

Address correspondence, including inquiries
about additional routines and programs, to Don
Fudge at Avant-Garde Creations, PO Box
30160, Eugene, OR 97403
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Some of the colors in a scene painting palette.

o
4 o
o

o N e

P

August, 1983



Fudge It!

lows Basic programs to be $5600 long,
including variable and string storage.
POKE 103,1: POKE 104,64: POKE
16384,0 permits use of page 1 graphics
and starts your Basic programs at
$4000. POKE 103,1: POKE 104,96: POKE
24576,0 permits use of page 1 and/or
page 2 graphics and starts your Basic
programs at $6000. Page 1 is $2000-
$3FFF and page 2 is $4000-$5FFF.
Now, it is impossible to move a
loaded program by use of these
pokes; if you put the pokes in line 1,
your program will bomb. Line 1 is

not run until a program is entirely
loaded and by then it is too late. So
you must do these pokes either in IM-
MEDIATE mode (no line number) or
in the Hello program that boots when
you turn on your computer and your
drive runs. It is okay to have a line
like 90?CHR$(4)“RUN PALETTE” after a
line such as 50 POKE 103,1: POKE 104,96:
POKE 24576,0.

Getting Ready

For Listing 1 (FILL4) you need
only do CALL-151 and 9000:, and

*9@ne, S3FE

IAA—

91

2 ?
As
a5
a4
7F
vz
A2
91
A9
0e

9 82 4E

a6 24
ahn
86
az
28
FC
18
1E
DE
1E
€9

178 85 1E
10 31 DB 86 RS 87
18t 32 L3 a2 DB vs
1B IE DB 28 RY @9
31 E 22 AS FC DO s
11C8 85 1E D@ CS a1
108 5 0D 85 1E D9 BE

3108 b BE A9 85 1E
S1E8 DF 85 a8 84
31E8 AS 1E C9 @S De
IIFB- 67 Az 89 86 1E 4C 98 92

Listing 1. FILLA4.

91F8- CS DB DB 84 AZ DF 86 1E
3208- B1 26 C9 7F D@ 82 FB 17
9288- C9 FF D@ 62 Fa 11 Bl 26
9216- @A D8 69 A2 B8 A1 1IE 91
9218~ 26 4C 81 91 20 94 9@ A9
3220- 80 35 E3 RS 1D FO 83 4C
89228- EE 92 AS 1E C9 &R Bo 24
9232- AS FC D@ 86 A9 DC 85 1E
8238~ D@ 3C C9 81 D@ 86 AY DD
3248- 85 1E DB 32 C9 @2 DA 86
9248- RY DE 85 IE D& 28 A9 DF
3258~ 85 1E DB 22 AS FC DO @6
9258- A9 B6 85 1E D@ 18 C9 @1
39268- D8 86 A9 B7 85 1E DO BE
8268- C9 @2 D@ B6 A9 B8 85 IE
9276- D8 A4 A9 @9 85 1E 28 DS
89278- F4 R4 FF B4 EF AS 27 C9
9288- 3F 9@ 9C AS 26 C9 D@ 99
9288~ @6 28 84 FS 4C EE 92 B1
9239- 26 C9 7F D@ 82 F@ 57 C9
92398- FF Db 82 F@ 51 Bl 26 @A
S2h8- FB 43 AS EE DO IF Bl 26
92AB- 29 7F 85 19 AS ED 29 7F
3288- CS5 19 B9 6D 18 AS 19 4A
92B8- B@ 67 A9 B2 85 EE 4C CS
32C8- 92 A9 81 85 EE AS EE C9
52C68- B2 Fb 8C 28 94 39 AS CF
3208- D8 1C E6 E3 4C 3E 91 20
92h8- ES 98 RS CF D@ 16 A9 82
32EB- 95 FR 4C B1 91 AZ @8 Al
92E8- 1E 91 26 4C 3E 91 E6 1B
32FB- RS 1B C9 82 BA 2D AS FC
92F6- Db 86 AS DC 85 1E DO 18
3368~ C9 @1 DB 86 A9 DD 85 1E
9388- D@ 6E (9 82 DO 86 AS DE
9318- 85 1E 0@ B4 A9 DF 85 1E
9318- A5 FD 85 26 AS FE B85 27
3320- 4L 6F 93 AS 1E C9 @R BB
9326- 24 AS FC DB 86 A9 DC 85
9338- 1E D@ 3C C9 @1 DO @6 R9
9338~ DD 85 1E D@ 32 C9 @2 D8
9348- 66 A9 DE 85 1E D@ 28 R9
9348- DF €5 IE D@ 22 AS FC D@
9356- 96 A9 86 85 1E DB 18 C9
9358~ 61 Dé A6 A9 67 85 1E D&
3366- BE CS @2 D@ @6 A9 88 B8S
9368- 1E D& 84 A9 @9 85 1E 20
9370~ 94 FS A4 FF 84 EF RS 27
9378- C9 21 BM @7 AS 26 C9 2&
9380 B8 @1 69 Bl 26 C9 7F DO
9388- 82 FB F7 CS FF D& @2 Fa
9398- F1 Bl 26 BA FB 46 E6 1D
9398- AS CE D@ 1IF Bl 26 29 7F
93AB- 85 19 AS ED 29 7F C5 19
93R6- BO @D 18 AS 19 4A Be @7
93B8- A9 82 85 CE 4C BB 93 A9
93BE8- @1 85 CE AS CE C9 82 Fa
93C8- OC 26 34 98 AS CF D9 13
93CB- E6 E3 4C 3E 91 20 ES 9@
93D8- AS CF De 87 A9 82 85 FA
93D8- 4C 81 91 68 AZ 86 Al 1E
93E0- 91 26 E6 1D 4C 3E 91 90
93EB- 46 42 46 42 46 46 46 46
93FB- 40 68 48 68 48 49 49 49
93FE~ 44 46 44 48 44 44 B4 a4

then start typing code, hitting re-
turn after six lines are full and up-
dating your address. PATRNMAKER
(Listing 2) needs only to be keyed
in, saved and run, from Basic. Again,
saving the March issue’s color pal-
ette, as previously advised, is also
viable here, but you get no patterns—
just colors.

Once FILL4 is keyed in, use
BSAVE FILL4,A$9000,1.$400. Then, af-
ter you're done running PATRN-
MAKER (POKE 103,1: POKE 104,96:
POKE 24576,0 first) a file called
PATRN will have been saved on your
disk. This is the palette (a binary
picture) your PALETTE program
will be looking for when you choose
your very first color.

PALETTE, Listing 3, is another
Basic program to key in. Once
FILLA4, PATRN, and PALETTE are
all saved on your disk, do POKE
103,1: POKE 104,96: POKE 245760 and
run PALLETTE.

Using the PALETTE Program

Here are a few details you will
need to know:

1. If you will be loading any
HPLOT shapes, TEST 0 (CALLZ2048)
must be on the disk. This file was
presented in my March column as
Listing 2. If you have no such file,
do not worry; just avoid the HPLOT
shape part of option 9.

2. If you will be loading block
shapes into your scene (also in op-
tion 9) you will need TESTTB, an-
other routine presented in March.
If you have no TESTTB, all is
well—simply avoid using block
shapes as additions to the screen.

3. If you will want to use option
13 (GO TO SCAN & SAVE SHAPE) you
will need my SCANA program from
the April inCider. It turns any part
of the screen into a table-ized block
shape. If you have no such file, no
problem—just don’t try to create
block shapes with sections of the
screen in the hi-res scenes you cre-
ate with PALETTE.

Incidentally, do you notice how
I'm tying all the programs I've pre-
sented in this column together to cre-
ate a system with which you can per-
form any general graphics feat you
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Figure 1. Sample figures to be filled.

Fudge It!

desire with ease and convenience?
This is no accident. It parallels the
way I have written my major graph-
ics utilities. The only problem this
might create for you is that there will
be so many possibilities for graphics
| creativity, you may have trouble de-
| ciding what to do next. Such is life.
T 4. Pictures you save with PAL-
i ETTE will be hi-res page 1 pictures
| ($2000). If you need them in your own

programs at $4000, simply BLOAD
| them at that address when using
| them. If you need to save screen pic-

s in only a few sectors and to re-

e and draw them in only a few
conds, vou'll need to go beyond

PALETTL to something like Paint
r Scene Utility.

When creating line drawings,

sme them. They will look better

‘color wraparound” will be pre-

IPLOT 0,0 TO 0,191 TO 279,191

Figure 2. Fill routine flow chart.

|
1

TO 0,0 will do it.

6. It is best, especially on un-
framed pictures, to start filling
near the right side of the screen and
work left.

7. To quiet the cursor clicks, hit A.

8. When filling with color, hit t!
space bar to produce an extra large
paintbrush.

9. To see screen coordinates when
filling, hit C.

10. During filling, if you hit 1-9
vou will be asking for the PAINT-

“There will be so
many possibilities for
graphics creativity, you
may have trouble deciding
what to do next.”

BRUSH feature (which has nothing to
do with color-filling). To move the
paintbrush without affecting the pic-
ture, hold down paddle button #1.
To paint use the paddle #0 knob and
work sideways. To paint higher or
lower on the screen use the paddle #1
knob to move vertically, with or
without holding down the paddle #1
button (depending upon whether or
not you want the picture to be affect-
ed). Move the paddle #0 knob fairly
slowly as you paint. Choose different
heights of brush and different colors

by hitting the space bar to stop paint-
ing, then P for PAINTBRUSH mode and
1-9 for height and 0-7 for color. The
colors are black = 0 or 4, white =3 or
7, green=1, violet=2, orange=5,
and blue = 6.

11. To color-fill use option 11, but
make sure you have first picked a col-
or via option 10 or 17. Move the cur-
sor around the screen with the pad-
dles, using the #0 button to fill and
the #1 button to cease filling.

12. Options 2-8 all relate to vector
shape use. Use option 9 to load in
your vector shape table first and then
view the entire table with option 2
(control-C for early exit), or specify
DRAW/XDRAW, ROT (rotation),
HCOLOR, X-Y coordinates, SCALE, or
background color via options 2-8.

13. After loading in a block or vec-
tor shape, with option 9 you can
move the shape around on the screen
(as a cursor) and print it by hitting
button #0. Then hit any key and
choose to have more shapes, if de-
sired. Shape tables of the vector type
must have standard indexes to work;
see your Applesoft Manual. Rotate
(ROT) 16 units for every 90 degree
rotation desired (option 4). Upside-
down is a rotation of 32, for example.

14. SEE COLOR BYTE #S, option 16,
is only for the more advanced. If you
understand the way color bytes work
(see my March inCider column) then
it might be useful to see what color
bytes vou are color-filling with. Hit-
ting C during filling gets you color
bytes as well as X-Y coordinates.

15. MYSTERY COLOR (option 17)
merely gives random color bytes.

A Dry Run

Let's say you're running PALETTE
now. Hit return when you see the
notice about not erasing the screen if
you hit the space bar, unless you have
a line drawing already on hi-res page
1. Use option 10 to choose a color
and the paddles and button #0 to
select a color or pattern. When choos-
ing, have both dots on the palette
color chosen as centered as possible.
Back in the menu, select option 9
if you have a binary picture line
drawing to load in and color. Re-
member that FILL4 fills color on
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black backgrounds only and that
lines must be white.

Now use option 11 to fill color,
with button #0 as the fill button and
button #1 as the quit button. If there
is nothing on the screen to fill, choose
white (rightmost column) in the pal-
ette. Then when in the fill subrou-
tine, hit button #0 to fill the screen
with white, followed by the space
bar, and then hit 0 to designate 0
(black) for paint color. Create lots of
black rectangles to color-fill by using
paddle #0 to paint, and both paddles
and button #1 (held down) to relo-
cate. Hit the space space bar to exit
painting and E to exit back to menu.
Use option 10 to choose a color and
option 11 to go to your picture and
color-fill the rectangles.

If you're not having a great time,
perhaps you need a good line draw-
ing to color-fill with. Take care of
that problem in the ways I have al-
ready mentioned, or you can ask
Avant-Garde for their Dot and Draw
program, which has dozens of line-
drawings you can fill.

How to Color-Fill

Do not fill too close to lines. Con-
sider that the bottom of the cursor is
where the filling commences. Use
picture frames to avoid wraparound.
If you are filling with a color that has
color bytes whose values exceed 127,
then you have a color-bit-on color. If
the values are less than 128, then you
have a color-bit-off color. Color clash
(a function of Apple graphics, not
Fudge programming) can happen if
color-bit-on and color-bit-off colors
are horizontally adjacent. Don'’t for-
get to hit C to see color bytes of the
current color or X-Y coordinate posi-
tions, if necessary.

Finally, fill as cleanly as possible.
This means filling at the most appro-
priate places in an enclosure. Refer to
Figure 1. The hardest types of figures
to fill are tiny ones and those shaped
like stars.

The FILLA routine in PALETTE
is made with speed as priority one,
variety of colors/patterns as priority
two, and completeness of color-fill of
a complex figure as priority three. In
my opinion an adventure game whose

Listing 2. PATRNMAKER.

e 0(1d = B:0(2) = 42:0C3) = 85:C(4) = 127:C(S> = 179:C(6) = 217

18 HBRZ

1e SUB 15: BOTO 81

1S 16384:0 = 9:Z2 = 1824:E = B:U = 2:XX = 16384

26 FORA=1T06: FOREB =1 TO 6: IF A - BE =@ THEN Ez

M FORC=1T0B: IF CAR~-C)* (B~-C)=0 THEN 61

48 FOR D =1 TO B6: IF AR - D)» * (B - D) = (C — D> = @ THEN B&

S8 N =N+ 1: IF N > 480 THEN CALL 54915: RETURN

S2 POKE X.CCR2: POKE X + 1,C(B): POKE X + Z,C(C): POKE Z + + 1,C(Dz

#48:0 = @ + 1: IF & < 4 THEN 52

52 @ = KK + U+ E:U=U+2: IF U< 42 THEN 6@

24 U =E + 128:X = XX + Ez IF E < 1824 THEN 68

55 ¥ = X - 984:E = 128: RETURN

5A NEXT

61 NEXT

52 NEXT

B2 NEXT

31 DRTA 8.,17.34,68,136,145,162,196,17,34,68,8,145,162,196,136,119, ‘.n.«’
»99,247,238,221,187,110,93,59,119,236,221,187,247.25,51 . 182,76, 1
3,230,204,51,102,76,25,179,230,204,153,42,85,42,85, 178»u”lvu 213
»42,85,42,213,1708,213,176

22 DRTA 127,127,127.,127,255,255,255,255,0,0,0,8,128,128,128.128,34,6¢
17,162,196,136,145,68.€6,17,34,196,136,145,162,92,559,119, ilu,.:J,l 7
47,238,59,119,110.,93,187,247,238,221.,182.,76.25,51 ,238.,264,153.179. 7€,
25.,51,102,204,153,179,230

233 DATR 1,21:1:22,2:2122422213521262225:2+621,1351,14,1,15,1.,16:1,17,1.1
9,251352214:2515,25165251722219,3223,352454,23584524,5 35723582957 448,05
»13,3,14,3,15,3,16,3,17,3,19

B4 ORTA 4,13,4,14,4,15,4,16,4,17,4,19,5.,25,5,26,6,25,5,26,5, lﬁ. #14,5,1¢
291655,17,5:19,6,13.6,14,6,15,6,16.,6,17,6,19,7,27,7.28,8.,27.8,28,
207214,7,15,7.16,7,17,7,19,8,13.8.,14

85 DATA 8,15.8.16.8,17.8.19,9,29,.9,36,160,29,10,36,9,13,9,14,59,15,9, 16,5,
17,9519,10,13,10,14,18,15,18,16,108,17,14,19,11,31.11,32,12,31,12,32,1
1,13,11,14,11,15,11,16511,17,11,19,12,13,12,14,12,15,12,16,12,1 12,1
)

B5 DATA  5.6,6,7.7:8,5,7,5,8,6,8,5,5,6,6,7,7,8,8,13,13,13,14,13,15,13,1¢
»13,17,13,19,14,14,14,15,14,16,14,18,14,268, 15,15,15,16,15,17,15,18,
5,16,16,18,16,20,17.,17,17,19,19,19.2.2

87 DATA 1,1,3,3,4,4,2E8,27

38 DIM C1(33)>,C2(33),C3(33),C4(33)

98 FOR A = 1 TO 32: READ C1CAI,C2(A,C3(RILC4CA M NEAT

148 DIM B1(141),B2(141)

11@ FOR A = 1 TO 148: READ BI1CA),B2(A>: NEXT

115 HCOLOR= @

116 N = 1

117 FOR X = @ TD 36 STEP 4

128 FOR ¥ = 64 TO 168 STEP &

136 FOR A =8 TO 6 STEP 2

135 1 = B1(N):J = B2(N»

148 HPLOT 279,Y + A:AD = PEEK (38) + PEEK (39) * 256 + X

168 POKE AD,C1(I)>: POKE RD + 1,C2¢I»: POKE AD + 2,C3(1>: POKE AD + 2,0401

162 HPLOT 279.,Y + A + 1:RD = PEEK (38) + PEEK (39) * 256 + X

165 POKE AD,C1¢J>: POKE AD + 1,C2CJ»: POKE AD + 2,C3¢00: POKE RO + 3,040

166 NEXT

178 N =N+ 1

188 NEXT : NEXT

156 PRINT CHR$ (4)"BSAUEPATRN.A$4000,. $1FF8"

Listing 3. PALETTE.

4 CLEAR : HOME : TE : UTAB 9: HIHEM: 36864

1 LWERP GOTO 639

2 (1) = B:C(2) = 4& C(3) = 85:C(4) = 127:C(5) = 170:C(B) = 217

= PP.INT : FLASH : PRINT "IF YOU DON‘T HANT SCREEN ERASED NOW, HITSFACE EA
R:; ANY OTHER KEY WILL ERASE THE SCREEN.": MNORHAL

4 PP = PEEK ¢ — 16384): IF PF > 127 THEN POKE - 1636E.4: IF PF > 16@
THEN HGR : GOTO 7

5 IF PP > 1272 THEN 7

& GOTO 4

T C=3:8S = 1:R = B4:x = 139:Y = 79:0% = CHR$ (4): HOME :B = @:X$ = "D": 60TO
£8

% IF 29 = @ THEN 29 = 1: HGR2 : GOSUB 15: GOSUB 2@@: GOTO 1@

9 POKE - 16299,0: POKE - 16384,8: POKE - 1B297.8

1@ GOSUB 196:X = 139:C = 3:B = 8: GOTO 89

15 REM

23 RETURM 3

&3 HOME : POKE - 163@32,6: POKE - 16298,06: HCOLOR= C: SCALE= S: ROT= R

9@ PRINT : INUERSE : UTAE 1: HTRE S: PRINT "DO YOU WANT TO:": NORMHAL : PRINT
“C@>50 TO MAIN HENU": PRINT "C1)XJIEW SCREEN": PRINT "(2)SEE THEM ALL
CUECTOR J» ONE RFTER ANOTHER": PRINT “(3)SPECIFY DRAK OR XDRAK®
: PRINT "(4)SPECIFY ROTATION*

91 PRINT “(5)SPECIFY COLOR": PRINT “(6)SPECIFY COORDINATES“: PRINT “(7)SP
ECIFY SCALE": PRINT “(8)SPECIFY BACKGROUND": PRINT “(9)LOAD H SHHPE O
R PICTURE": PRINT “(1@)CHOOSE A PALETTE COLOR": PRINT "C11)FILL SHAPE
§ OR PICTURES"

ra

PRINT "(12)MIXED-SCREEN TO FULL-SCREEN GRAPHICS(13)>G0 TO SCAM & SAVE S
HAPE": PRINT “(14)SAVE 34 SECTOR SCREEN PICTURE": PRINT "(15JERASE SC

REEN":

PRINT “C16)SEE COLOR BYTE #S": PRINT "(17>HMYSTERY COLOR®

Listing continued.
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Listing continued.

95 INPUT "C(TYPE @-17):":B$: IF LEN (B$) = @ THEN S@
96 IF ASC (B$» > 57 OR ASC (B$) < 48 THEN 9@
97 ZZ = UAL (B$): IF 2Z < @ OR ZZ > 17 THEN 9@
38 0N 2Z 6OTO 199,110.1190.1208,1300.,1660. 17601860 ,490.,8,990 ,8908 . 5888 , |
@066, 11666, 12000, 1 3660
198 IF ASC (B$) = 43 THEN POKE - 16304.8: POKE - 16297,8: G0SUB 63089
: HOME : G0TO &89
118 IF ASC (B$) = 50 THEN 148
111 REM
113 IF 2Z = @ THEN END
146 D = INT CAD -~ 256):T7 = D * 256:5H = AD - T
145 NU = PEEK (AD)
156 POKE 23z,SM: POKE 233.0
155 PRINT : PRINT "YOU’LL SEE FROM SHRPE 1 TO SHAPE “"NU".": PRINT "HIT SP
ACE BAR TO MOUE ON TO NEXT SHAPE.": G0OSUB 63000
158 HBR : SCALE= S: ROT= R: HCOLOR= B: HPLOT @,8: CALL 62454
S8 HCOLOR= C
168 FOR OW = 1 TD NU: GOSUB 18@8: UTAB 23: PRINT "SHAPE: “GH: GOSUB 63018
: HBR : SCALE= S: ROT= R: HCOLOR= B: HPLOT @,8: CALL 62454: HCOLOR= C
: NEXT
161 HOME : GOTO &9
199 POKE 232,96: POKE 233,3: POKE 864,1: POKE 865,8: POKE 866,4: POKE 867
,8: POKE 868,68: POKE 869,54: POKE 87@,@8: ROT= @: SCALE= 1: IF W =1
THEN UU = 8: RETURN
195 POKE 236,54
290 P@ = 1.89 ¥ PDL (@):P1 = .75 # PDL (1)>: IF P9 + 18 < 280 THEN XDRRHW
1 AT P@,P1: XDRAW 1 AT P@ + 18,P1: FOR @H = 1 TO 166: NEXT : XDRAW 1 AT
PB + 18,P1: XDRAW 1 AT PA,P1:0 = PEEK ( - 16336)
2a1 IF P@ + 18 > 279 THEN 60OSUB 62696: GOTO z@w
218 PP = PEEK ( — 16287): IF PP > 127 THEN P = PEEK (229): IF P » 2 ¢ >
INT (P ~ 2> RAND P @ THEN P = F - 1
215 IF PP ¢ 128 THEN 208
v26 A = PEEK (P + PEEK (38) + PEEK (39) * 256):B = PEEK (P + 1 + PEEK
(38> + PEEK (38> * 258
225 € PEEK (P + 2 + PEEK (38) + PEEK (39) * 256):D = PEEK (P + 3 + PEEK
(38> + PEEK (39) * 256)
238 XDRAH 1 AT PA,P1 + 1: XDRAW 1 AT PO.P1 + 1:E = PEEK (P + PEEK (38) +
PEEK (39) * 256):F = PEEK (P + 1 + PEEK (38> + PEEK (39) * 256): PO!
5,A: POKE 7,B: POKE 8.C: POKE 9.0
32 6 PEEK (P + 2 + PEEK (38) + PEEK (39) * 256):H = PEEK (P + 3 + PEEK
(38> + PEEK (38) % 25€)
235 POKE 220,E: POKE 221,F: POKE 222,6: POKE 223.,H
29¢ POKE 238,32: POKE - 16368,0: POKE - 1630@,08: RETURN
798 PRINT CHR$ (4)"BLORDPATRN.RA$48668": RETURN
426 HOME : UTAB 9: POKE - 16303,6: POKE - 16298,0@
419 PRINT "WHICH TYPE OF PICTURE DO YDU WISH TO FILL:": PRINT : PRINT
“(1BLOCK OR HPLOT SHAPES": PRINT "(2)UECTOR SHAPES": PRINT “(3)34 SE
“TOR SCREEN PICTURE": PRINT : INPUT “(1-3)>:";A: IF A <1 OR A > 3 THEN
416
412 IF A = 1 THEN 428
¢15 PRINT : INUERSE : PRINT "SWITCH TO YOUR SHAPE DISK:": NORMAL : GOSUB
E2a00
420 ON A GOTO 560,690,760
539 PRINT : INPUT "SHAPE TRBLE NAME: ";ST$: IF LEN (ST$) = @ THEN 500
5¢5 PRINT : PRINT "IF HPLOT SHAPE DESIRED, HIT H.";: GET H$: PRINT CHR$
(12> IF LEN (H$)> = 8 THEN 509
=of  IF GSC (H$) = 72 THEM PRINT D$"BLOADTEST O (CALL2B4E)": BOTO Se&
% PRIMT D$"BLOROTESTTB™
539 PRINT : INVERSE PRINT "SHITCH TO YOUR SHAPE DISK:": NORMAL : GOSUB
N = CHRS (4): PRINT D$"BLORD";ST$: PRINT "ADDRESS: " PEEK (43634) +
PEEK (43625) + 256: PRINT "LENGTH: " PEEK (436163 + PEEK (43B17) *
PRINT : IMPUT “SHAPE #: ";SN: IF SN > 23 OR SN < 1 THEM 525
OKE 7.5t
F R > THEN CALL 2@48: POKE - 16394.8: POKE - 16297,8: 60SUB
Al - o
a RINT : INPUT "UT: ";UT: INPUT "UB: “;UB: INPUT "HR: ";HR: INPUT “HL:
1z ISU8 199: POKE - 16384.8: POKE - 16297.0
i .89 « PDL (@®):FP1 = .75 # POL (1): XDRAW 1 AT Pe,Fl: FOR GH = 1
168: NEXT RAKW 1 AT PRA.P1:0 = PEEK ¢ - 16338)
43 OF PEEK ( - 1B : IF PF 127 THEN S4E
44 PR 128 THEN 542
( INT (P1 - (.5 # (UB = UT2»):BU = TU + (UB — UT):RH = [INT ((PB 7
(.5 % (HR = HL»)s:LH = RH = ¢HR — HL X
F J 8 Ok BU 191> OR (PH > 39 OR LH ¢ B) THEN GOSUB 60008: POP
v 0 252 : POKE 253.BYU: POKE 254,RH: POKE 255,LH
56 LL GET A$: PRINT CHR$ (13): HOME : UTRB 9: POKE - 16303,8: POKE
1% INFUT “DO YOU WANT ANOTHER? (Y/N): ";As: IF LEN (R$) = 8
¢ ASC (A$)» = 89 THEN 525
P T
20 PRINT : INPUT "SHAPE TABLE NAME: “;ST$: IF LEN (ST$) = @ THEN 600
61A 0F = CHR$ (422 PRINT D$“BLOAD";ST$: PRINT “ADDRESS: " PEEK (43634) +
PEEK 635) * 256: PRINT "LENGTH: * PEEK (43616) + PEEK (43617) *
511 R0 = PEEK (436342 + PEEK (43635) * 256:NS = PEEK (RD)
612 PRINT “8 OF SHAPES IN TRBLE: "NS
528 PRINT @ INPUT “"SHAPE #: ":S IF SN > NS OR SN < 1 THEN 6208
625 POKE - 16384,6: POKE - 16297.,¢
638 HI = INT (AD ~ 256):L0 = RD - (HI * 256)
648 W = 1: 60OSUE 19@
542 P@ = 1.99 = POL (8>:P1 = .75 # POL (1): XDRAH 1 AT PA.P1: FOR GH = 1
TO 168: NEXT : XDRAW 1 AT F@,F1:0 = PEEK ¢ - 163361
544 PP = PEEK ( - 168287): IF PP 127 THEN 648
€45 IF PP < 128 THEN B42
549 POKE 232,L0: POKE 233,HI: ROT= R: SCALE= S: HCOLOR= C
£S6 POKE - 16364,8: POKE - 16297,8: DRAW SN AT PB,P1: GOSUB 63006: HOHE

Listing continued.

Fudge It!

scenes take a long time to fill gets old
really fast.

How Color-Filling Works

In general, color-filling works like
this. Bytes on the screen are inspected
for on bits. If there is room to stick
some or all of a color-byte into the
screen-byte, it is done. Once the byte
is “filled” the next screen-byte to the
right is handled in the same way. If
the byte found is not all 0’s (black), it
tells the routine to quit moving to the
right because a line has been encoun-
tered. So now bytes are inspected
from right to left. Once on bits (a line)
are found, this particular horizontal
line in the enclosed space being filled

"“If there is room to

stick some or all of

a color-byte into the
screen-byte, it is done.”

is done, so we go up a line and fill.
The same right-first-and-left-second
sequence of inspection happens here.
Once that line is filled, up again. . .
until you hit a line that says you can
no longer fill in the upward direc-
tion. Then you start filling in a down-
ward direction, with the same right
and left sequence. When you hit the
bottom of the enclosed space (too
many on bits to allow byte-filling) the
routine ceases.

The fill location is where all this
starts. But the horizontal byte col-
umn number of the fill location is also
the “go-back-to” X coordinate. This
means that once you have hit a right
boundary you go to X equals “go-
back-to” minus 1. And when you're
done with leftward filling due to an
encounter with a line, you go up to
the next line (using the “go-back-to”
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(minus 1 as Y coordinate) to use “go-
back-to” as the X byte coordinate
(there are 280 X coordinates at the bit
level, but only 40 at the byte level).
Once you are done with upward fill-
ing, use the original “go-back-to” Y
coordinate plus 1 as the next inspec-
tion byte for filling.

This type of algorithm is great for
speed, but don’t be surprised if com-
plex shapes or enclosures need extra
fills in some places. By thinking about
the “go-back-to” X coordinate pa-
rameter, you can easily visualize how
a complex figure might need multiple
fills. When a line is encountered
while filling upward (still using right-
then-left inspection sequencing for
the current horizontal line) the rou-
tine goes all the way back down to
the original fill location (with Y incre-
mented by 1 since lower equals great-
er for Y) for further inspections. For a
hand-like figure with fingers pointing
upward, five fills would be needed.

See Figure 2 for a flow chart from
the Hi-Res Secrets manual. It relates
to the FTLLI routine, which uses on-
ly four color bytes. FILL4 not only
uses $6-$9, but $DC-$DF as well (8 col-
or bytes).

In the Figure 2 flow chart, details
are omitted. “Y” means Y register
where the horizontal byte coordinate
(0-39) is stored. This is an X, not Y, co-

ordinate. Also,“cba”’means current

Listing continued.

: UTAB 9: POKE - 163083.8: POKE - 16298,8: INPUT "DO YOU HANT RANOTHE
R? (Ys/N)>: “;A$: IF LEN (HS) @ THEN BS&
6@ IF WSC (A$) = 89 THEN b2@
676 GOTO 89
790 PRINT : INPUT “34 SECTOR PICTURE NAME? ";PC$: PRINT D$"BLORD";PC$: HOME
: GOTO 89
998 UU = 1: POKE - 16384,8: POKE - 16297.,8: GOSUB 196
9@z IF UB = @ THEN UB = 1: PRINT CHR$ (4)"BLORDFILL4"
9@S POKE - 1639@,8: POKE 238,32
66 26 = 0
@7 IF U3 = § THEN US = 1: POKE - 165303,8: POKE - 16298,8: HOME : PRINT
“PDL #@ TO FILL » POL %1 TO EXIT": GOSUB 620@0: POKE - 16304,0: POKE
- 16297,9
918 P@ = 1.89 + PDL (9Pl = .75 « PDL (1): GOSUB 1508: XDRAW 1 AT PA,P1
: FOR QW = 1 TO 188: NEXT : XDRAW 1 AT P@,P1: IF U1 = @ THEN 2 = PEEK
¢ = 18336
915 @ = PEEK (229): POKE 255.0: POKE 239.0
916 P9 = PEEK ¢« - 16384 ): IF P9 127 THEN FUKE - 16368,8: IF FS i
35 THEN GO5UB 15008
917 IF P9 = 195 THEN HOME : GOSUE 1boan
918 PP = PEEK ( - 18286): IF PP > 127 THEN HOME : GOTO 89
926 PP = PEEK ¢ - 16287): IF PF 127 THEN 45a
336 IF PP < 128 THEN 916
958 XDRAW 1 AT PB,P1: POKE 237, PEEK (48): XDRAW 1 AT PA.P1: CALL 36864
gg@  GOTO 918
1908 IF Xs = "D" THEN ORAH GH AT X,Y: RETURN
1618 IF X$ = “X" THEN xDRAW GW AT %,Y¥: RETURN
1828 RETURN
1188 HOME : UTAB 9: TEXT : INMPUT “DO YOU HANT DRAH OR XDRAW? (D OR ¥D):":X
$: IF X& < > "D AND x$ ‘%" THEN 110886
1128 HOME : GOTOD 83
1208 HOME : UTRB 9: TEAT : INPUT “GIVE DESIRED ROTATION (8-255):";iR: IF R
@ OR X » 255 THEN i1zZo@
1228 HOME : GOTO 89
1308 HOME : UTRB 9: TEXT : INPUT “GIUE DESIRED SHAPE COLOR (@-7 )—————— 4]
OR 4 = BLACK; 3 OR 7 = HHITE: 1 = GREEN;2 = UIOLET:; S = ORANGE: & =
BLUE :"sC
1385 IFC < @ ORC > 7 THEN 13066
1326 HOME : GOTO &9
1588 IF INT ¢ INT «P1> ~» 22 ¢ > INT (P1)> 7 2 THENP1 = P1 - 1
1516 RETURNM
1668 HOME : UTAB 9: TEXT : INPUT "GIUE DESIRED ¥ COORD. (@-279):";iX: IF X
< @ 0OR X » 279 THEN 1t88
1619 HOME : UTAB 9: TEXT : INPUT “SIUVE DESIRED Y COORD. (@8-1912:";¥: IF V¥
< b OR ¥ > 191 THEN 1&l@
Ib2@ HOME : GOTO 89
\70@ HOME : UTAB 9: TEXT : INPUT “GIVE DESIRED SCALE (1-255):%;S: IF ¥ ¢
B OR ¥ > 255 THEN 1760
\7268 HOME : GOTO 89
1398 HOME : UTAB 9: TEAT : INPUT “GIUE DESIRED BACKGROUND COLOR (8-7) (@
OR 4 = BLACK; 3 OR 7 = WHITE: 1 = GREEN;2 = UIOLET; S = ORANGE:; & =
BLUE :“:B
1816 IF B < 8 OR B > 7 THEN 1308
1815 HCOLOR= B: HPLOT @.6: CALL 62454: HCOLOR= C
1320 HOHE : 6OTO 83
8@ POKE - 16362,8: 6OTO &9
3900 FLASH : PRINT “SHITCH TO YOUR PROGRAH DISK!": NORHAL : GOSUB 63088: PRINT

19088 PRINT : INPUT “34 SECTOR SCREEN PICTURE NAME:

laubz

1Bnd

DE"RUNSCHNR"

(N$ = @ THEN &9
PRINT = INFUT
16082
IF ASC «A$» = 78 THEN 10000

“DID YOU GET IT RIGHT? CY/N):";R$:

"iN$: IF LEN

IF LEN (R$) = 8@ THEN

Listing continued.

Circle 82 on Reader Service card.

Apple Does It.

Find out why the experts shop
Strictly Soft Ware: prices,

service, support, selection,
and delivery. Write for our

free software catalog (Apple
or IBM).

Strictly Soft Ware
Post Office Box 338
Granville, Ohio 43023
Phone Orders: 800-848-5253.
Catalog requests, technical
assistance, Ohio orders:
614-587-2938.

Apple is a trad

Shouldn’t You?

Inc.

k of Apple C

|
|
|
2’|
|
|
|
|
|

| Yes! Please rush me your catalog of

[ ]Apple[ |IBM-PC software.
Name

Address

City State Zip
Phone( )

for my company.

Please enclose $2.50 for mailing to foreign
countries.

o
|
|
|
|
|
|
I
|

[ ] I am interested in large-volume purchases
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Listing continued.

\BBEE  FLASH : PRINT “SHITCH TO SHAPE DISK!": NORMAL : GOSUB 653888: PRINT
D$"BSAVE" ;N$;" ,AB19Z,LE192": BUTD 89

11998 HOME : UTAB 3: TEXT : FLASH : INPUT “SURE YOU HWANT TO ERASE SCREEN?
(Y/N):"A%: IF LEN (A$) = @ THEN 110608

11818 NORMAL : IF RASC (A$» < > 89 THEN 89

118268 CALL 624S@: 6OTO 89

12093 HOME : TEXT : UTRAB 3: INUERSE : HTAB 3: PRINT "YOUR COLOR #S, IN $6
-$9 & $OC-$0F ARE:"

12918 UTAB 6: PRINT "(A) $6 = “ PEEK (B6): PRINT : PRINT "(B)» $7 = “ PEEK
(73: PRINT : PRINT "C(C» $8 = “ PEEK (8): PRINT : PRINT "(D, $9 = " PEEK
(39): PRINT : PRINT

{26288 PRINT “CE) $DC = " PEEK (228): PRINT : PRINT "(F) $DD = " PEEK (221
»: PRINT : PRINT “(6) $DE = " PEEK (222): PRINT : PRINT “(H» $DF = " PEEK
(223>

12838 NORMAL : UTAB 23: PRINT “  CHIT ANY KEY TO CONTINUE):": GOSUB 630

16: 6OTO &3
[369@ HOME : UTAB 7: HTAB 15: PRINT “MYSTERY COLOR:": INVERSE : UTAB 9: HTAB

15: PRINT * “: UTAE 9: HTAB 22: PRINT * ": UTHB 11: HTARE 15: PRINT
: UTAB 11: HTHB 22: PRINT * o
13018 FOR 0 = 1 TO 20:01 = INT ¢ RND (13 % 256): UTRE 9: HTRE 16: FRINT

#1:02 = INT ¢ RND (1 # 256 UTRB 9: HTAB 23: PRINT @2:@3 = INT ¢ RND
(1) % 256): UTAB 11: HTAB 16: PRINT G3:04 = INT ¢ RND (1) # 256): UTRE
11: HTAB 23: PRINT Q4

13815 IF @ = 28 THEN 13621

13828 UTAB 9: HTAB 16: PRINT " ": UTAB 9: HTAB 23: PRINT " “: UTAB 11
: HTAB 16: PRINT * “: UTAB 11: HTAE 23: PRINT " YR e RPEEKL G =
16336 2Pk = PEEK ¢ - 18336): NEXT

13821 INUERSE : UTHE 14: HTRB 15: PRINT " “s UTHE 14: HTHE 22: PRINT
- ": UTAB 16: HTAB 15: PRINT " ": UTAB 16: HTAB 22: PRINT *

B = B2:07 = 03:08 = 04; UTAB 14: HTAB 16: PRINT Q@5: UTAB 14
: PRINT @6: UTHE 16: HTHB 16: PRINT @7: UTHE 16: HTRB 23: PRINT

UTAB 18: PRINT "$6-%9:": UTHE 15: PRINT "$OC-$DF:"
POKE 22@,05: POKE 221,06: POKE 222,07: POKE 223,08
POKE 5.21: POKE 7,02: POKE 8,33: POKE 9,04

B39 FOR @ 1 TO 88:PK = PEEK ¢ - 163363: NEXT : NORMAL : PRINT "": UTRB
21: G : t € 0 &%
15998 IF 211 THEN U1 = 1: RETURN
150a1 26 = @
15816 HOME : UTAB 9: POKE - 16383,8: POKE - 15298,8: PRINT "PAINTBRUSH
HCOLOF z :*;: GET C$: PRINT C$: PRINT CHR$ (13)>: IF LEN (C$) =
@ THEN 150910
15812 IF 26 = 1 THEN PRINT : PRINT "GIVE PRINTBRUSH HEIGHT:";: GET H$: PRINT
H$: PRIN CHRE <12
IF US = B THEN US = 1: PRINT : PRINT "POLS TO PAINT, PDL #1 BUTTOMN
o ExI : PRINT
P IF G (C$> 7 OR WUAL (C$>» < @ THEN 15010
15038 HT = P9 - 176:HC = URAL (C$r: HCOLOR= HC: IF Z6 = 1 THEN HT = UAL (
i$
POKE i6384,9: FOKE - 16297.8
F:l PBLC1Y S 191 = (HT - 1) THEN P8 = PDOL (B> * 1.0942:P1 =
1 x .rasPd pa:P6 = Pa
38 1 POL (e 3 B 191 = (HT — 1> THEN PB = PDL (8> * 1.8942:P1 =
15042 2 1 THEN 23 = = 1
PK EK ( = 15286)2: IF PK > 127 THEN PO = POL (8> * 1.8942:P1 =

(l 17 % .73z _M":‘IH 1 AT PB,F1: FOR G = 1 TO 18@: NEXT : XDRARH 1 AT

91 - (HT - 1) THEN P2 = PDL (B) ¥ 1.8942:P3 =
PB TO P2 STEF Z3: HPLOT P,F3 TO P>C(P3 + (HT -
@) ¥ (P23 + (HT — 1> < 192): NEXT

IF PP » 127 THEN POKE - 16368,8: 60T0 1567

POKE 16393,9: POKE - 16298,8: HOME : UTAB 9: INPUT "WANT TO PAI
SOME MO DR FILL OR EXIT?(TYPE P OR F OR E):";R$: IF LEN CR$) =

= 69 THEN POP : GOTO 89
= 78 THEN POKE - 163@4,6: POKE - 16297.,8: RETURN
= 88 THEN 15316

POKE 16303,8: POKE - 15298,8: UTAB 7: PRINT “COORDINATES:": PRINT

INT "3 * INT (PB): PRINT “¥ = " INT (P1)>: PRINT : PRINT "COLOR
> PRINT
RINT PEEK (8)" PEEK (7)* ™ PEEK (8)" " PEEK (39): PRINT PEEK
2% " PEEK (221)" " PEEK (222)" " PEEK (223): 60SUB 63@8@: POKE
34.9: FOKE 16297,8: RETURN
HOW 1 70 18:PM = PEEK ( - 16336): NEXT : RETURM

¢ PRINT "MIT A TO STOP CLICKS.": PRINT : PRINT "HIT 1-9 TO GE

USH OF THAT HEIGHT & HIT @-7 FOR HI-RES COLORS @-7.": PRINT
[ SPACE BAR TO EXIT PAINTING."

i1 '(HITTING SPACE BAR WHEN IN FILL HODE WILL GET YOU

1 F‘ﬁ SH HEIGHT OF 18——-THEN YOU HERELY CHOOSE HI-RES COLOR. )"

PRIMT @ PRINT “TO MOUE PDLS WITHOUT PAINTING, HOLD DOWNPDL BUTTON #

PRINT : PRINT "HIT C FOR COORD.S & COLOR BYTES."
S0TO 63800
TEXT HOME : PRINT "TURN PADDLE #@ COUNTERCLOCKWISE!!“: FOR @8 = 1
TO 18:0C = PEEK ( - 16336): NEXT : POKE - 16364,6: POKE - 16297.@
: POKE - 16299.,8: RETURN
PRINT : PRINT “CHIT ANY KEY TO COMTINUE):": PRINT
PP = PH-K ¢ - 16384): IF PP > 127 THEN POKE - 16368,8: RETURN
GUTO 63016
“JH: ._.P-,B KP = PEEK (222)
ONERR  GOTO 83998
IF KP = 254 THEN RESUME
PRINT, %5005
CALL 54915
6OTO 89

byte’s address ($2000-$3FFF), and
“CBADWN” means the routine that
checks downward for the next screen
byte (cba) inspection.

“A or B” refers to the fact that in
FILL]1 there are two different hori-
zontal color bytes (FILL4 has four)
and I have named one A and one B. If
you put A where B belongs, it changes
color, so take care.

“Y =39” is a place where you hit
the right edge of the screen while
moving to the right (0-39 are the only

“For a hand-like figure with
fingers pointing upward,
five fills would be needed.”

possible X-byte column coordinates),
and “Y =0 refers to the left edge of
the screen’s byte column.

Seed address is the starting coor-
dinate’s screen byte and the “go-
back-to” parameter in both X and Y
coordinate questions. “>$3FFF" re-
fers to the bottom edge of the screen
and “<$2000” refers to the top edge
of the hi-res page 1 screen. |

The entire block that contains “ad-
dress>$1FFF” and “address<$2000,”
etc., is called CBAUP since you are in-
specting upward at this point. The
entire block below the CBAUP block is
the CBADWN block and contains “ad-
dress>$3FFF” and other goodies.
The block above CBAUP is the CBALFT
block and the one above that is the
CBARGT block (left and right respec-
tively). Since right, left, up and then
down is the sequence of inspection,
you can see that this flow chart is to
be read from top to bottom.

Next month’s column is going to be
a surprise—I'm not telling! B
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