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Rotate and zoom 3-D
images in ACTION!

by PAUL CHABOT

Create 3-D wire-frame outline pic-
tures in your Atari’s bighest resolu-
tions, Graphics 8 and Graphics 7+.
- Magnify, shrink, rotate, and other-
wise shift your view of the 3-D pic-
ture easily and fairly quickly. Re-

quires ACTION! cartridge, disk drive
and 48K memory. Antic disk sub-
scribers can run VIEW3D.EXE with-
out the ACTION! cartridge. Disable
-BASIC and use the L option from
DOS 2.0S. Disk or cassette.

When Paul submitted View 3-D to
Antic, we saw it was easily the
largest ACTION! program any
magazine bhad considered publish-
ing. But in recent months, we bave
recetved so many letters from readers
wanting ACTION! that we thought it
was time for a monster example of
Drogramming in this powerful Atari
language,

Be warned: there are ten separate
Drogram listings, nine of which are
dependent on and INCLUDEd into
the tenth to form one main program.
Because of the nature of ACTION!
there is no TYPO II, so type patient-
Ly and carefully. The results will be
well worth it. —ANTIC ED
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here are different approaches

to 3-D viewing. You can leave

the viewing point (“eye”) fixed

and rotate the object. Or you

can think of the object as fixed and

chdnge the location of the eye. These

are mathematically equivalent, but

conceptually quite different to most
people. :

Also, should the projection be per--

spective or orthogonal? Where
should the focus be placed? View 3-D
will allow any combination of these
variations and more. To manipulate a
3-D frame quickly, you need faster
number crunching than BASIC pro-

vides. The answer is ACTION!, the
cartridge-based programming lan-
guage from Optimized Systems Soft-
ware, which is becoming increasing-
ly popular with serious Atari pro-
grammers.

TYPING IT IN
View 3-D is one program, but it has
been split into ten files. Listing 10,
called VIEW3D, is the main file which
INCLUDE:s the other nine. If you look
at the beginning of listing 10, you can
see the name of the other files.
Type each file in the order they are
INCLUDEd in Listing 10. Each subse-
quent file shares procedures from
previous ones, none may be compiled
or run independently. You can partial-
ly check your work by compiling pro-
grams accumulatively in the order in
which you type them. For example,
GR78M may be compiled alone. After
typing in MISC1, create a temporary
third program which INCLUDEs

GR78M and MISC1. This third pro-
gram, when compiled, will compile
the first two, and so on.

VIEW3D is too large to be com-
piled and run from the ACTION!
editor. When all your files are proper-
ly typed in, clear the editor and, from
the monitor, type: C “VIEW3D.ACT".
After the compilation is complete,
type [R] and away you go.

THE PROGRAM

The first thing you should see is the
menu screen. View 3-D alternates be-
tween two screens—the menu screen
and the view screen. The menu screen

has command options and a disk di-
rectory. The view screen shows your
3D drawing. Shortly after the menu
appears, the colors will alter and the
program will switch to the view
screen and display a simple 3-D ob-
ject called “‘Plane” which is similar to
Figure 1.

THE COMMANDS

With the exception of [D], any key
pressed will take you to the view

Z1

“PLANE"
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screen. One-key commands are acted
upon immediately. No [RETURN)] is
needed. '

'[B] Returns you to the menu at any
time.

[G] Switches you between GR. 7+
and GR. 8. GR. 7+ offers four colors
(counting the background), changed
with the [C] selection (below).

[C] Alters the GR. 7+ color
registers. The message line at the bot-
tom will indicate the current color
number (0-3), its current hue and
luminence values, plus the word
Default.

The keys [C], [H], [L] increment the

color, hue, and luminence. This can
be used while in GR. 8. But the effect-
may be misleading because the GR.
7+ - registers and the current screen
registers are being altered but not the
GR. 8 default values. The [D] key re-
sets all GR. 7+ ‘registers to default
values. These values are updated each
time you load a data file. Also, none
of your playing. will affect the menu
screen colors, since these are main-
continued on next page

(30,20,15)
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Figure 1
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tained separately. Any other key ter-
minates this routine.

[M] Magnifies the object. This.is ini-
tially set at 4 and wraps to 1 when in-
cremented past 9. You won't see the
effect until the picture is redrawn by
pressing [SPACE]. ;

[V] Changes the view between per-
spective and orthogonal. Perspective,
which emulates our vision, takes into
account the distance from the eye,
whereas orthogonal is used in draft-
ing and engineering.

Figures 2 and 3 show the differ-
ence between perspective and ortho-
gonal projections.

PREROTATE

These selections let you rotate your
object about any of the three X, Y and
Z axes. The message line shows the
values of rx (rotate X), ry (rotate Y),
rz (rotate Z), and ri (rotational incre-
ment). Each time the {X], [Y] or [Z]
keys are pressed, the object rotates
about the chosen axis in ri incre-
ments. The rotations are about axes
that pass through the focus point.

The [1)/[J] keys increment/decre-
ment the value of ri in degrees.
Negative values of ri make rotations
go in the opposite direction.

POINT OF VIEW

The following commands affect your
dimensional view of the object.

[3] Fix EYE/ist. The eye coor-
dinates are controlled by your
joystick. Selections [1}[4] use the
same joystick scheme: Left/right alters
the X coordinate, up/down alters the
Y, and up/down while holding the
trigger alters the Z. In selection [3],
left/right with the trigger pressed con-
trols the distance. Press [SPACE] to
draw your object from this new eye
location.

Remember that the eye coordinates
are relative to the focus point (see [4]
below) and only establish the view-
ing direction in the orthogonal view.
The eye-object distance is important
only in the perspective view. Keep the
distance large to avoid distortion.

[4] Change FOCUS. The focus is the
point in space at which the cye is aim-
e€d and through which all the rotation
axes pass. It is normally on or near

the object being studied and will be
mapped to center screen (cx,Cy).
Move the flashing dot with your joy-
stick. More importantly, watch its co-
ordinates. Use [SPACE] to set your
choice. .

[5] Change CENTER. This alters cx
and cy;, shifting the object. These are
actual screen coordinates (0,0 is the
upper left). Use [SPACE] to set your
choice and see the effect.

[0] Resets the center, eye, focus,
magnification, and prerotation values
to defaults used at start-up.

170

[D] Lists up to 22 data files in the
menu window, assuming they have
“V3D” extenders. This is also done

. automatically at start-up and after

each successful save.

[L] Loads a data file from disk.
Answer the input prompt with a file-
name only. The program supplies the
“D:” prefix and a “V3D” extender.
Upon hitting [RETURN] you’ll see the
full filespec. Press [L] again to ac-
complish the load. Any other key will
abort the process.

[S] Saves data to a disk file. The pro-
cess is the same as the above [L] load.

[P] Outputs to your printer. After
pressing [P] you may choose to print
the picture data [D] or the picture [P]
The picture is produced by a short
screen dump for a Gemini 10X. You'll
get best results by printing the GR. 8
picture.

To alter the printout procedure for
your own printer, examine the Prat
procedure in the PRINTIO.ACT file
and adapt accordingly. The st array
contains printer control codes 26, 51,
16 which, on the Gemini, set the line
feed to 16/144 inches. In the pre ar-
ray, the 27, 75, 192, 0 mean print
normal-density  graphics (60
dots/inch) using 192+256*0 char-
acters. If you have an Epson FX-80,
for example, you need only change
the line feed commands: Change the
16 t0 24 in the st array, and later in
the procedure at st(3)=16. Also,

change the 20 to 30 in st(3)=20

3-D DRAWING

It’s not easy to draw in 3 dimensions. .
The easiest way to learn is simply to

try it. Concentrating on the changing
coordinates in the message line may
be easier than watching the dots and
lines on the screen.

However, before you start, you may
wish to save the object currently in
memory. The process is easier to
understand if you use the EDIT com-
mand, [2], to display a blank screen.
Each time you press the [SPACE] bar,
the screen will step through the draw-
ing process of the object in memory,
showing you how to construct a
drawing.

To get started on your own, press
[0] to use default values. To create a
blank screen, press [2] then [1]. The
joystick moves a flashing dot, whose
coordinates appear in the bottom line.
Position the cursor where you want
it, and establish that point by press-
ing the [SPACE] bar. Your current up-
dated point number will be displayed
in the bottom line. Next, move the
cursor to your second location, press
[P] to switch from “Plot” to *‘Lin€To”
and press [SPACE] to draw the line.

For starters, keep it simple, or try
editing a sample drawing. (The pro-
gram can take up to 200 data points.)
To edit.a previous drawing, press [1]
to ADD points and lines. As you step
through the drawing by pressing
[SPACE], you can change any of the
values at any point, or you can begin
adding to the last points. You can, of
course, save your object to disk at any
time.

DATA STORAGE

At this point, you need to understand
a little about how data for your 3-D
object is stored. The INTeger array P
contains all the information in the
following format:

P=[nxyzdixyzc: ... xyzc

]

P(0)=n is the number of data
points in your object. The next four
integers contain EYE data. The first
three indicate the direction away from
the FOCUS, and the fourth gives the
distance.

The following four integers contain
the three space coordinates of the
focus point and a presently unused
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value. These nine integers are follow-
ed by n data sets for your object. Each
is made up of four integers contain-
ing the three space coordinates for a
point and a fourth coded message.
The encoding of the fourth integer is
given by c= color + 16*p, where
p=0for “Lin€lo” and p=1 for “Plot”"

SAMPLE DATA

You can enter the data in figure 4 in
the ADD mode to create a house with
windows and a red chimney. Press
[2], then 1] to clear memory. Now
use your joystick to get the coor-
dinates in the message line to match
those of the first point in the exam-
ple. Hit {C] and [P] as needed and set
the data by hitting [SPACE]. Now do
the same for the second point in the
example, etc.

You can even do a little at a time,
Just save the portion you’ve done.

Next time load in this file, press [1] -

and continue from where you left off.
A couple of examples will show you
how to read the notation. “10 20
15:P2” means to Plot (10,20,15) in
color 2. Whereas “20 20 30:L3”

denotes a color 3 Linélo (20,20,30)..

Each example has suggested EYE and
FOCUS data. :

Longtime Antic contributor Paul
Chabot is a professor of mathematics
and computer science at California
State University, Los Angeles. He
wrote “Splash In ACTION!” in our
April 1985 issue.

Listing on page 54.

FOCUS @~ — .

PERSPECTIVE PROJECTION

Figure 2

ORTHOGONAL PROJECTION
Figure 3
PO~ — — — — QO — |— — ~ - o - -
FOCUS @— — — 4 — = —~ ‘ —_—— e - e | — -® EYE
— VIEWING PLAN
Figure 4

HOUSE :

(8 8 8:P2)
(8 68 B:L2)

. €195
(30

8 58:L2)
68 8:P2)

(8 69 40:L2)
(80 8@ 40:0L3)

15
(39
(38
(308
(38
20
(19
28
28
(19
(z2e

60 58:P2)

18 25:0L3) .

30 19:P3)
50 18:L3)
48 25:L3)
68 25:L3)
8 8:pP1)
8 9:L1)
-5 8:L1)
-5 535:L1)
8 55:0L1)

eve=(10 3 5:169)

(30 8 9:L23 (38 60
(8 8 8:L2)

(30 8 49:L2)
(38 68 49:L2)

(0 60 B8:L2)

(15 66

(380 6 48:P3) (39 60
(15 0 58:L2) (36 19
(30 28 25:L3) (38 28
(38 30 25:L.3) (39 SO
(38 390 18:L3) (39 48
{19 60 10:P3) (10 60
(20 60 16:L3) (108 6@
(18 -5 8:L1) (29 -S
(20 8 55:L1) 28 -S
(189 0 9:P1) (18 8 5
(18 -5 8:L1) (19 0 5
-5 55%:P1) (18 -S

{18

focus=(15 38 229

a:L2)

(6 8 49:L2)
(38 8 0:L2)

58:L2)

(0 68 49:P3)

40:L3)
0:P3)
8:L3)
25:L3)
18:P32
25:L.3)
109:L3)
8:L1)

55:L1)

S:L1)
S:P1)
S5:L1)
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and zoom 3-D images in ACTION

VIEW 3-D.....

LISTING 1

; GR78M (LISTING 1)

MODULE: INT. Xnow=[881.ynow=1[98] , :
BYTE cnow=[1],.keV¥=764,ran=106.cur=252
BYTE ARRAY Mask?=[64 16 4 .1].clor=708

. MaskB8=[128 G4 32 16 8 4 2 1] nask,row
CARD. d1isSt=560,38=88
CARD ARRAY adr(192) :CARD POINTER mes

PROC Kolor (BYTE €3 RETURN
PROC DOTCINT %,v3 RETURN
PROC Dit(INT X.¥) RETURN

PROC LineTO(CINT %x.9)
INT dx,dy,.%xf,Yf,a,b,t,i
DOt I(XNOW, YNnow)
IF x=xXnow AND v=ynow THEN RETURN FI
IF X>XNow THEN dX=X—-XNOW:Xfxq
ELSE dX=Xnow-x:xXf=—1 FI
IF vynow THEN dy=y-unow:yf=1
ELSE dyz=ynow-y:vf=-1 FI
R=RNOW:Y=YNOW
IF dx>dy THEN a=duy+dy:t=a-dx:bz=t-—-dx
FOR i=1 TO d%X DO xX==+xf
IF t<@ THEN t==+a
ELSE t==+b:y==+y+f
FXI pDot(x,v)
oD
ELSE a=dx+dx:t=a-dy:b=t-dy
FOR i=1 YO dv DD v==+yf
IF t<® THEN t==+a
ELSE t==+b:X==+X%f
FI Dot(x,V) :
oD .
FI xXnow=x:ynow=y:RETLURN
PROC Gr780NC) :BYTE 1:BYTE ARRAY dl
GraPhics(8+16) tadr(@)=sa:dl=dlist
FOR i= 1 70 191 DO adr(i)=adr(i-1)+48 0D
dl==-4:d1(0)=112:d1(1)=88:d1(2) =16
FOR i=3 TO0 198 DO dl(id)=dl(i+43 OD
d1€199)=16:d1(2080)=66:Mme5=d1+201
d1 (204)==-4:d1iSTt=d1:RETURN

PROC KOlor?(BYTE C):BYTE i

C==& J:Ccnow=c

FOR i=8 T0O 3 PO Mmask(3-i)=c:c==
RETURN

LSH 2 oD

PROC DOT?(INT X,VY):BYTE xb,xr

BYTE ARRAY Pre=[63 2087 243 2521

IF %<0 OR x%X>159 THEN RETURN FI '
IF Y<0 OR vY>191 THEN RETURN FI

Xb=xX RSH 2:%Xr=x. AND 3J:row=adr(y)
rowixb) = & Pre(xr) ” nask(xr) RETURN

PROC Dit7(INT x.v) BYTE xb,xr
IF %<9 OR x>159 THEN RETURN FI
IF uv<0 OR ¥>191 THEN RETURN FI

‘ xXb=xX RSH 2:xXr=x AND 3:row=adr (u)
rowixb)==: "Mask(xXr) :RETURN

PROC Gr?2(BYTE ARRAY d):BYTE i
nask:nask?:Kolor:Kolor?:Dot:Dot?
DiIt=Dit?7:d(3)=78:d(99)=78

FOR 1=6 TO 98 DO d(i)=14 O©OD
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;rowlxb) =

"FOR 1=1862 T0 198 DO d(1)=15 OD:RETURN (:

LISTING 2

‘BYTE ARRAY b=

RETURN

FOR i=102 TO 198 DO d(i)=14 OD:RETURN

PROC KO1O0r8(BYTE ©):BYTE i

cnow=c & 3:IF €>1 THEN t=1 FX

FOR i=8 TO 7 DO mask(?-i}=c:c==LSH 1 OD
RETURN

PROC DOTSBCINT x%,v):BYTE Xb,xr
BYTE ARRAY
Pre=[127 191 223 239 247 251 253 2541
IF %<8 OR X>319 THEN RETURN FI
IF v<0 OR v¥>191 THEN RETURN FI
Xb=% RSH 3:xr=x AND ?:row=adr (y)
=& Pref(ir) » mask(xr) :RETURN

PROC DitBC(INT %,Y):BYTE xb,xr
IF %<8 OR %x>319 THEN RETURM FI
IF ¥<@® OR v>191 THEN RETURN FI
Xb=x RSH 3:xr=x AND ?7:row=adr (v)
row{xb)==! mask({xr) :RETURN

PROC Gr8(BYTE ARRAY o) :BYTE i
mask=maskg:Kolor=Kolorg:pot=Dots
Dit=DitB:d(3)=79:d(99)=79

FOR i=6 TO 98 DO d(i)=15 OD

; MISC1 CLISTING 2)

MODULE:BYTE St:INT ARRAY
Ju=f1 1 14 112:2210606061111]
SJUu=T1'1 1211290 2:2°2'8 11 2 0 11

PROC SetixJv(BYTE 1)

FOR i=80 T0 15 DO. J!(i) =-1:jwli)==~1 OD

PROC PB(BVTE i) :b(@)=i:Print(b) :RETURN

PROC Hait(CARD w, J)
FOR J=0 TO w DO w==+1:w==—1 0D RETURN

: TRIG
MODULE:BYTE ARRAY 51(91)

PROC SetTrigs(BYTE t INT W)
FOR t=8 TO 98 D0 v=(tn1)/45

Y= (UNTI /5 U=108% TP I U=5/45:51i (t)=y
0D RETURN '

INT FUNC Sin(INT t.u):t==MOD 360

IF t<91 THEN v=S5i(t)

ELSEIF t<181 THEN y=51(188-1) )

ELSEIF t<271 THEN v=-S51i(t-180) (:]

" ELSE y=~51(360-1t) FI RETURN(Y)

INT FUNC COSCINT t,p):t==
IF t<91 THEN v=51(98-1)
ELSEIF t<181 THENM Y=-5i(t-998)
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ELSEIF <271 THEN v=-5i(278-1)
ELSE y=51i(t-278) FI RETURN(Y)

@D

; VECTOR
JANT FUNC ABSC(INT x)
IF %<8 THEN x=-% FI RETLURN (3}

"INT FUNC SORCINT %) :INT u
IF x=0 THEN RETURN(®) FI:X=ABS(X):y=0
DD Y==+1:1IF yry+yd>x THEN RETURNCY) FI Op

INT FUNC VdOTC(INT ARRAY v, W) :INT x
X=U (@I #W(B) :%==+VU (1) xWw(1)
X==4+U (2)»#w(2) : RETURN (%)

UCB) U (1) %w(2) tulBI==—U(2I%w(l)
UL =V 2) %W(B) : U1 ==V (@) *Ww(2)
ULZ2I=UCBI *W1) (U2 ==—U (1) »w(B)
RETURN

4]

PROC Normize (INT ARRAY V) :INT i.i.,s

1=ABS (V(8))

J=ABSCUC1)):XF i<J THEN i=j FI

J=ABS(V(23) :IF i<j THEN i=j FI

i IF i>180 THEN J=1+i/100

! FOR 1=8 TO 2 DO v(il==/j OD

| FI \

FOR J=8 Y0 1 DO S=Udot(v,v) :S=SARC(S)
FOR 1=8 TO 2 DO V(i)=v(i)*128/5 OD

OD RETURN

LISTING 3

3 COLORS (LISTING 3)

MODULE:BYTE ARRAY dfault(s5).CP
.C?=[52 24 130 194 91
.CB=[52 26 0 194 2081
SCHM=LS2 24 194 130 801

PROC: InNcCC3:BYTE 1
i=cnow:Ccnow==+1:pPposition(106.,.23)
IF 1=3 THEN i=4:cnow=8 FI
Kolor (cnow) :i=clor (i) :PrintB{cnow)
Position(4168,23) :PrintBci RSH 4)

E K Put(t J:Positiont(27.23)
> PrintB(i & 14):Put(’ ) :RETURN

PROC IncHue() :BYYE i, J
IF cnow=® THEN i=4 ELSE i=cnow-1 FI
J=clor(¢i) RSH 4

==+1:IF 3>15 THEM j=@0 FI
Position(18.23%) :PrintB(Cj):Putc* )
clorci)=C5 LSH 4)+(clor(i) & 14)
C7Ci)=clor (i) :RETURN

| PROC IncLuUm() :BYTE 4. J

{ IF cnow=@ THEN i=4 ELSE i=cnow-1 FI

J=clor (i) & 14

J==+2:IF 3>15 THEN J=0@ FI

Position(2?,23):PrintBC(J) :Put(* )
clortid=(clorqi) & 2403+J
C?C4)=Clor (i) :RETURN )

PROC DfaultCO:BYTE i

FOR 1=80 TO 4 DO C7Ci)=dfault(i)
clori)=C7Ci)

0D RETURN

PROC SetDfault() :BYTE 1
FOR i=8 T0 4 DO dfaultCi)=C?C¢i) OD:RETURN
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PROC CPon() :BYTE 1
FOR i=0 TO 4 DO clor(i)=CP(i) OD:RETURN

PROC CMONC) :BYTE 1
FOR i=0 TO 4 DO CIoP(i)—CH(l) OD:RETURN

‘PROC FixCol():IncC()
D0 WHILE kevw=25%5 DO OD

‘IF key=18 THEN kewp=255:IncC()

ELSEIF key=57 THEN key=255:IncHue()
ELSEIF key=8 THEN key=25S5:IncLum()
ELSEIF key=58 THEN key=255:DfaultC()
ELSE EXIT FI

0D RETURN

PROC VProdCINT ARRAY v, w.u) | LISTING 4

: DRAU3D (LISTING 4)

MODULE:BYTE vflags=r0),9Fflag=[7]
INT sS¥,5Y9,Ma9=(3],Ccx=[801.cy=198)
LPx=[01,rvy=(81,r2=[01.,.ri=[301
CARD 581,d11.,.d12,1in16.1in1?7,1in18
»1in19,1in20,1in24,1in22,1in23,1in15
INT ARRAY P(809).eye, fOC,.RI9).E(9).M(9)
'.a=[21;10 5 5:100:0 0 9:98:
S0 0 0:18:0 0 8:2:0 58 B:2:
9 0 8:18:0 0 40:2:19 8 0:17:
10 50 0:1:20 S0 9:17:20 0 0:1:
36 0 9:172:30 SO 0:1:48 58 0:17:
40 @ 0:1:0 10 0:19:50 10 8:3:
50 28 0:19:0 20 8:3:0 36 @:19:
50 30 0:3:50 408 O: 19'. 49 8:3)

PROC Fi!P(IHT ARRAY Q) :INT 1. J
Zero(P.16183 : j=4%Q(8)+8

FOR i=8 T0 J DD P(i)=0¢€i) OD
eye=p+2: fFOC=P+10:RETURN

PROC ROT(INYT ARRAY V) :INT %X.V.,2,S,C
v=v (1)
V1) =uncoS(rxl/128:v(2)=ynsin(rx) /128
X=U (03 : 2=V (2) :S=Sin(ry) :c=cos(rv)
V0] = (XHC-2%5) /128: v (2) =(Xes+2%c) /128
X=v (@) :Y=U1) :S=Sin(r2) :c=cos(rz)
VB =XNC-UNS (U (1) =XRS+YRC V(P ==128
V(1) ==/128:Normnize(v) :RETLURN

i

PROC FixR():INT ARRAY v (3),w(3),u(3)
vB)=128:v(1)=0:v(2)=0:ROTt (V)
wiB)=0:w(1)=128:wW(2)=0:Rot (W)
Uprod(v,w,u) : Normize (u)
R{B)=v(B) :RC(1LI=V (1) :R(2)=v(2)

T RC3I=W(B] :RC4I =W (1) i RC5I=w(2)

RI6BI=ULBI :R(7I=UCLI :R(BI=UC2) : RETURN

PROC FixEL) :INT s
E(6)=89210):E(?)=e95(1)=5(8)=eye(2)
Normize(E+12) .
IF E(8)=0 THEN 5(3)=5:5(4)=0=E(5)=128
ELSEIF E(6)=8 AND EC(?7)=0 THEN
EC(3)=0:E(4)=128:E(5) =0
ELSE E(3)=-EL(6) :EC4)=-Et?)
E(S)=EC(BIE(B) :EUSI==+E(7I*E(?)
E(S5)= =/E(8) :NOrmize (E+B)
IF Et82<a -.THEN Et3)*—£t3) E(4)=~E(4)
E(S5)=-E(5)
FIX
FI Vprod(E+6, E+12 E) NOrmize (E3: RETURN

PROC FixMQ)
M(8) =VdOT(R.E) :M(3)=VdOot(R.E+6)
MC1I=VUdOt(R+6.E) :M(4) =VdOT(R+6.,E+6)

- continued on next page
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1)

O

OD UfOC (fOC) :RETURN

PROC JOVE () :INT %,9.2

xNzeye i) :y-eye (1) i 2=eye (2]

PO st=S5tick(B) lUeye ()

4 WHILE Strigte)=90 D0 st=5tick(@)
eye(2)==—-ju(st) ieye(3)==+jix(51)
Ueye ) ’

oD

IF key=33 THEN key=255
FIvEL):Fix¥MC(Y:CLRQ) :Draw(P)
x=zeye (9):iy=eye (1) :z=eye (2)

ELSEIF. keu<255 THEN: EXHIT FI

eye(B)==+jx(st) ievel(1)==-jvI(st)
0D . eye(A)=x:eye(1)=y: eye(Z)—z Ueye )
RETURN !

PROC. JOUC () :INT %X,V
_ IF cnow=@ THEN Kolor(i) FI
X=ZCRIVY=CYIDITIN, YY)
DO ST=STick(B) 1UCEn(X,vY) 1 pitlx,v)
IF keu=33 THEN key=255
CR=R:CU=Y:CLR () :Draw(P)
ELSEIF key<255 THEN ERIT FX
==+ st) tu==+jUCST) :Dit(x, V)
‘0D Mcen(ex,cy):iRETURN

LISTING 7

H DISKIO (LISTING 72

MODULE: B?TE err R
BYTE ﬁl!l!ﬁ'! £1NC16) .abort-" [ ABORTED

PROC HvErrtBVTE ey’ e o
Position(1,16) :Print (NN
Printnte) err= 1 mesA=14n21 :
Position(12;21):PrintB(e) ;
HHILE key=25S DO 0D keu=21:RETURN

PROC CIOG=3E456(BYTE a.%x)

PROC IO02(BYTE £md CARD buf,len)
BYTE IOC"d=866 :;7-LOAD 11-SAVE
CARD IObLUF=868,I01en=872
Iocmd=CcMd:I0buf=buf: onen—len
CIO(W;32) RETURN

Pnoc(Dlr():B?TE’i;Jalft=82
BYTE ARRAY a(18), FfL9)
1ft=22:Pposition(22,3)
FOR i=1 T0 11 DO Pb(16) :PUtE() OD
Position(22.3): =8
Crose(2)::0Pen(2, "D .U3D".6.0)
FOR i=1 TO 22 PO InPuUtsSD(2,a)
IF a(®8)=16 THEN EXIT FI
SCOPYSCF.Aa,3,18) :Print(f)
IF  J=0 _THEN J=1:Putc®' )
ELSE J=0:PUtE(,  FI
op PoSAtAon(zz.i4J Printta)
Close2):1€t=1:RETURN

PROC InP(BYTE ARRAY £): BYTE i
BYTE ARRAY 0(10) I :
SCOPUCF.D: . : 1"y
Position(23,16) ! Pb(iS),
Position(23.,46) :Inputscal .
1i=a(0)+3:IF 1>11 THEN 1i=11 FI

PoSition(2s, 16) PrintC#) :RETURN

SASSISNCF,.a.35,183 :SASS1INLE, . USDY, 114)LISTHVG

PROC Sauep() BYTE ki cnnp n,t
POSitionC1.16) Print('m "y
InpCFIn)

Posltionti 16) prxnt(":SJ4Innn!l

JUNE 1985

WHILE key=255 DO OD k=key: key=255

IF k<>62 THEN Position(1,16):Put(*s)
Print(abort) :RETURN :

FI t=Error:grror= MUErr:err=¢

N=8%P (B +168:ClosSe(2) :OPeNn(2. f1n.8.0)

IF err>0. THEN Close(2)::Error=t:RETURN FI

I02(¢11.P.n}:102C11.,C?.5):Close(2)

pPosition(i,416):Printey "y

Error=t: Dir() RETURN

PROC LoadpP(): B?TE k cnno n,t
Position(1,16): Print(' TGN **)
INPCFIND; ,\ ;
_ Positiont1,16): Print(“[L] i LnAah o
WHILE ‘key=255 DO’ on KEKEY I kOY=255
IF k<>@ THEN Posltion(1.16) putcrL)
Printtabort) :RETURN
FI t=zError Error=MuErr:err=g0
Close (2):0rPen(2, f1n,4.08)
IF err>9 THEH Close(2) :Error=t! nETunn FI
I02C7,P.2): N=G%P LA +16 ;
102€2.P+2,n): 102C2,C7.5): close(Z)
position(1,163):printgy "y
Error=t:S5etpfault{l :CPon()
POSition(30,19):Pb (6] :RETURN

LISTING 8

P pntnrxo (LISTING 8)

PROC PPttIHT nunav vl
Printpe2." ") : Printxotz.v(OJJ
PrintDC2;:* ") :PrintIDC2,v (1))
PCintD (2. ") :PrintID(2.vL(2))
Printﬂtz."'")‘Printlbtz »VEE))
Prtntb(z.“i B RETHRN
PROC Prntt) B?TE i, 4. k CARD n.t
BYTE ARRAY a(13). gt-tS ‘2?7 51 16]
SPre=t4 2275 192 01,5,d(193)
POSITIONC1,16) {Print ("EPIXEEDILER ')
WHILE key=255 D0 0D k=key:keuy=2S5
IF K<>10 AND k<>58° THEN Position(i.24)
PUtC*P) :Printtabort) :RETURN
FI:t=Errofr:Error=muvErr:err=0
Close(2) :0Pen(2,*P:',8.0) :
~XIF err>8 THEN cxose(ZJ Error=t:RETURN FI
bLeI=12:5Copyia; b)Y :SCoPYS(a, fIn,3,14) .
.Printoﬁtz." "y PrintoEtz.a)
IF err>e THEN C105€(2) (Error=t:RETURN FI
IF k=18 THEN St(3)—16 PrintDEtz st)
s—sa1 d(e) =192 :
Fon ‘i=6 TO. 39 DO n=2648+1
FOR J=1.70:492 D0 dCi}=s5(n) :n==-48 0D
Printpc2. rred: PrintDE(Z d)
oD . :
ELSE ST(3)=28:PrintpE(2.s5%t)
Printp(2,"eye="):pprtleve)
Printp(2,' focus="):Ppt(foc)
PrANTDEC2." ") :1=0:J=8:n=P+10 ‘
DO f==+1:XF: A>P(0) THEN EXIT FI
J—=+1 nz=+6:PPtLN) :
IF. )2 THEN J“O‘PutDE(Z) FXI:
.. 0D, PrlntDE(z." ”3, . )
FI Positiont1,16): prmtt" "y
Errorzt:Close(2) :RETURN -

PROC. Menu () tB\‘TE i,/16t=62:BYTE ARRAY d}
da1=d12-5: dll’t=dl‘d12=dlist

' S continued on next page
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H(Z)—Udot(ﬂ*iz E) H(S):Udot(ﬂ*iZ.E*B) T FOR i=8 TO 2 DO PrintI(Pt(t)) Put(' ) oD

Nornmize (M) :Iorn;ze(ﬂ*&) B : RETURN }
urroatn.n+s H*lZ).Nornize(H*xZ) narunu s . ! <:) (::
PROC usr):Position(1.15)
PROC HORSRSDKINT nnnnv vyt BVTE i IF 9f1lag=7 THEN 9f1a9=8:cX==+80:CP=C8
INT PX.PY,P2Z, T, d:INT ARRAY w(3) Print(“xox GRAPHICS .8 X0X*):Grs(di1)
FOR 1=8 T0 2 PO w(il=v(iJ—-foc (i) 0D ELSE 9f1a9=2:cx==-886:CP=C?
IF vfla9=1 THEN: Px—Udotluonlliza Print('x GRRPHICS ZPLUS %) :Gr?(dll)
PYU=VdOT (W, M+6) /128 FI Ucen(cx,cv)
SR=CNIMAGHP R/ 2 SY= cy—nasupu/z . ~ CPONLY:CLRC) :Draw(P) :RETURN
ELSE d=eve(3):t=nagxd/8 &
PR=Udot(w, M}/ 128: Pu—vdot(U.H+6)/128 PROC UReset () :BYTE i
PZ=VdOot (W, M*12) /128 - POSition(5,17):Pb(12)
z==—pP2:IF d<4 THEN d=4 FIl:i:d==/4 . POsSition(12,18):Pb(12)
R=THPR/d: TY=THPY/d:SK==+C X I SYSCY-3Y Position(8.19):Pb(9)
FI RETURMN ' POSition(24,19) :Pb(14)
‘ FOR i=1 T0 8 DO PCi)=0Ci) OD
PROC CLR():Zero(sai1.7680) :RETURN mMag=3:rx=0:rv=08:r2=g:ri=30:FixEQ)
. : Ueye () :UfocKfoc) Unag () Urot ) :uUri
PROC Draw(INT ARRAY PI:BYTE i , CY=90:Cx=160:9F1lag=g:U9r () :RETURN

Iur ARRAY PT . ; .
=Pp+10. ) S :
Fon 1=1 TO P(@) DO pt==+8 Maksxsy(pt) LISTHVG 6

Kolor (Pt(3) & 15) . .
IF PTC3)<16 THEN LineTo(sSx,Sy) ; STICK3D (LISTING 6)

E 0TSSR, SY) : XNOW=IN:YnNow=sy FI
ELSE D v : PROC JowD C(INT n) ;;90—-EDIT.1-ADD

0D RETURN : L BYTE i.k,f:INT ARRAY Pt - *
‘ IF n=0 THEN f=8 ELSE f=1:n=P(0) FI

LISTING 5 | | ' =41 :PTSP+18+8%N: UPTIN) (UCXYZ(PT)

Kolor(?t(S) & 15) : MAKSXSY(PT) :DiT(5X,5V)

: UPDATES (LISTING 5) DO IF n>288 THEN EXIT FI
S HHILE Strisce)=e DO
PROC Uview() :POSition(22,15) : ST=5TiCk(8) :DiTISX, 59)
vflag==+1:IF vf1ag>1 THEN vflag=@ FI IF ST<15 THEN PT(2)==-jY(51)
IF Uflag=e8 THEN Print CHOKTXEENTD) MakSxXsY (PT) 1 UCKVZ (PT)
ELSE Print ("“AIUCEONEE") FI:RETURN FI Dit(sx,sy) : O
oo

PROC Ueye () :BYTE i1:Position(5.17) ST=STick(0) :Dit(SX,SV)
FOR i=8 TO 2 DO . IF key<255 THEN k=key:key=25%

IF eye(i)<-10 THEN eve(il)=-10 IF. %=33 THEN n==11:UPt(n)

ELSEIF eye(i)>18 THEN eve(i1)=18 FI IF PTC(3)<16 THEN LineTo(sx,59)

PrintItevyeci)) :Put(* ) ELSE DOT{SX,3V) :XNOoWw=3SX:YnNnow=sy FI
OD Position(24.17) IF =1 THEN .
IF eye(3)>288 THEN cye(3)=209 : FOR i=0 TO 3 DO PT(4+i)=PT(i) OD.
ELSEIF eye(3) <16 THEN eye(3)=10 FIX FI Ppt==+g:Kolor(pt(3) & 15)
PrintIceve (33 :PULC’ J:RETURN. ) MaAkSXSU(PT) tUCxVZ(PL)

. \ T ELSEIF =10 THEN PTt(3)==! 16:UCXYZ(pPt)
PROC UMOS () :POSIition(37,.17):mag==+1 'ELSEIF k=18 THEN IncCO)
IF mag>9 THEN mag=1 FI:PrintI(mag) :RETURN PTL3II=C(PTL3) & 16)+CNOWIUCKXYZIPT)
. N ELSE keu=k:EXIT FI

PROC Urot():PosSition(12.18) (PrintIcrx) FI
Putg® JI:PrintI(ry):Putc’' 3 IF StT<15 THEN PT(@)==+jxR(51T)
PrintI(rz) :Pb(2) PTIL)==~JY(ST) : MaksXSYIPt) :UCRXYZ(PT)
FixR() :FAixMC) :CLR(I: orau(p) nsrunu FI Dit(sx,sv) :

oD P(OI)=n-1:RETURN
PROC Urig):pPosition(35.18):

PrintICri) :Put(® J:RETURN . ’ PROC JoyF():BYTE i1i:INT ARRAY PT(3)
: " XIF cnow=0@ THEN Kolor(i) FIX
PROC Ucen(INT %.v):Position(8.19) FOR 1= T0 2 DO Pt(i)=foc(i) OD
PrintIcx) :Put(® ') . : MaksSRsy(Pt) :pit(sx,sy):Ufoc(pt) T
PrintI(ul :PUtC® 3 :RETURN po :
° WHILE Stris(e)=e D0

PROC UfOC CINT ARRAY VI :BYTE i . ST=Stick (D) :Dit(sSx,SV)
Position(24.,19) IF st<iS THEN PU((2)==-jv(sSTt)
FOR =8 TO 2 DO PrintICVCil):Putc’ ) OD MaksxSy (PT) 1 UFOC (P
RETURN FI Dit(sx,sy)

‘ ‘ : op .
PROC UPTC(INT n):Position(5,22):PrintI(n) ST=5tick(8):Dit(sx,5VY)
Put(*' J:IF n<19@8 THEN Put(' ) FI ' IF xey=33 THEN key=255 i
POSition(30.22) :Pb(8) :RETURN FOR i=0 T0 2 DO foc(il)=pt(i) DD (:),<

. CLR Q) :praw(P) : Maksxsy (P1)

PROC UCXYZ (INT ARRAY PTI: BYTE i ELSEIF kevu<255 THEN ERIT FI
POSIitTion(15.,.22):PrintBIPt(3l & 3) : IF St<15 THEN PUL(B8)==+jx(St)
IF PTtL3) <16 THEN Print(* L.inero ) : PTILI==~JY(St) :MaksSXSY(PT) UFOC IPL)
ELSE Printg" Plot: ') FX FI Dit(sx,s5y)
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FOR i=8 70 .12 D0 dl(i)=d1 (qu op
d1(1)=48:4102)=40:d1 (31 =71 =vdl. - 5
d1(8)=48:d1(22)=6; A1 (231 =6:d1 10
41€263=16:d1(28)=16:d1 (303 =
d1(32)=16:41(35) =¢uzss ut:t;

‘cmn() Henu() Pir():uReset(l: dlist d11

nesA=11n2e
~¢nETunu « L . (:::>

Prantt v 1 e w. P il iy AR PROC Hain() BYTE k:Setup ()
prmt:‘:"ummmm-x L Gl .. DO HHILE kew=255 DD 0D k=key:keyz=255
PrintEQ:, - CPAUR ChabOL. . . 1985 3 ‘ dlist=dly: cpon()

yiedﬁiﬁ““ IF k=31 THEN mesa=1in22 i1

Prlntﬁl'm G
PriNTE (M T -

PriNTE("MY ‘Mag. WY d ‘ JouDd(1) -
PrintE (- mz COlorm) - o ELSEIF k=30 THEN ae56=11022 52
PrintE(*"|X P 3 :

. Inc, : L CLREI: JOVD (B) :
:::::Ef:W-f‘ e ELSEIF k=26 THEN mesas1ini7 ;3
PrintEC ML ADD Points/Lines W) o JOVEL) : i
PrintE(*®m2 EDIT: Pomts/ungsl")‘ e HR ELSEIF k=24 THEN mesA=1ini9 :4
PrintE(“"Em3 Change EVE/dtst'\l"), Sy T JauELY. :

PrintEC @4 Change FOCUS S ety

PrintE(“W5 Change CENTER

o i ELSEIF K=29 THEN MESA=1ini9. ;5
e ‘ Joywc )

Printe ¢ [ KRN , g ’
Print (s GRAPHICS ZPLUS ®/ %) g ELSEIF k=50 THEN mes~=1in2e ;0
Printe (. MIINTHEERIIINCN) ; . UReset (3 -
pPrinte(s . L fAlenamedyiy » : = _ .
PrintEC eve U asst. nage) ELSEIF k=22 THEN mesa=1ini8 ;X
PrintE("PreRotated e L ri=") L PR=(CX+ri+360) MOD 368:Urot()
PrintE ("' Center. e S L : . ELSE;F k=43 THEN mesA=1inig ;¥

. Prlﬂtﬁl'm? S res (ryg.pi.pss.) MOD 368:Urot() .
::::::g;g:ﬂ"mﬁg:,‘~', e " ELSEIF k=23 THEN mesac1inig :2
Printce @Mlolor’ .I.u X “efnun") rz=(rz+ri+360) MOD 368:Urot()
1iniS=sav6o® L ' . “ELSEIF: k=13 THEN mesAc=1lini18 :I
1in16=5a+648: lin17-sa+saa.11n13-sa+?2. ri==+1:IF ri>45 THEN ri=45 FI:uriQ)
1in19=5a+760:11in20=5a+800: lin21—sa+840 L ELSEIF k=1 THEN mesA=1inis ;J

ri==-1:IF ri<-45 THEN ri=—45 FI:Uri()
« . , h S : ELSEIF %=18. THEN mesA=1in23 :C
: it : CFixgcold. .
S ELSEIF k=16 THEN MeSA=1iniS5 ;V
LISTHVG 10 . Uview() :CLR () :DrawcpP)
. O ELSEIF k=37 THEN mMmes~=1iniz :M
VIEN3D (LISTIuG 10) . _{A;_ i umag )

unzz-safes,p lipzy =

H by Paul cnabot\ : S {ELSEIF k=58 THEN dlist d12 :D 5
H ANTIC Magazine =~ . . i S cMon () ; pir Q2
. ELSEXF k—e THEN nes-11n16 HE .

INCLUDE D; snven acru
INCLUDE "o  MISC1.ACT"
INCLUDE *D:COLORS. ACT"
INCLUDE :*D:DRAMID . LT Savep() (NeSA=1in2e.
* IMCLUDE *D:UPDATES.ACT" S G ELSEIF k=61 THEN mesAz1in15 :G
INCLUDE ''D:STICK3D.ACT™ =~ § . v usrQ ‘
INCLUDE “D:DISKIO.ACT™ . i " ELSEIF k=10 THEN neSA=11n15 P
INCLUDE *"D: PnIuTIo acT™. : Prat(l imesA=1in2e.
INCLUDE °D: ueuuso actﬂ e g ELSEIF k=33 THEN mesA=1in28 ;SPACE
; " CLRO) :Draw(p)
PROC Setul- (J B'ITE i ELSE dlist=dl2:CMon()
SetTris():Setjixnjy () 5etofault() FxxP LU FX
Gr78ON() :di1= / o ob

LoadP(] ueye() HfOC CFOC) :FixE Q)
CFAXMC): CLR() Draw(pP) :mesa=1in2@
: ’ELSEIF k=62 THEN: neSAflinis ;S

enhance your plcture detalls Ilke NASA does' | i b - ‘

PIXEL SCANNER R

LISTING 1 L e

HY t@ REH GTIA PIKEL ﬁVERﬁGING - * JR 116 POKE 77.8®

ON 20 REM BY LYI BUCHANAN

SK 120 REM LOCATE EACH PIHEL AND ﬁSSIGH I

FU 30 REM: (C) 1sasrv NTIC JSIVALUE T0:A UanIaBL&

ML 48 GOTO 308 - DN - e *

IK 188 REM: PIKEL AVERAGING ROUTIN : : UKP - SLOCATE H-1.%,8 g : O

RM 118 REM SET AREATO BE ENHANCED | ’ DZ LOCAYE H-1.,¥+1.,C < :
Vs 111 REM Y- coonolnnre RANGE JF 1, LOCATE R,¥V-1.D

FV 112 FOR Y=1 TO. 88’ : XF LOCATE K,Y.E. '

VP 113 REM K- coonnxunra RANGE ’ , JR LOCATE X,Y+1,F

EL 114 FOR H=1 7077 : I R HY LOCATE X+1,¥-1.6G

FS 115 REM STOP aTTRM}T nooz S oL "LOCATE R+1,Y,H -~

58 % ANTIC SOFTWARE LIBRARY ’ ~ JUNE 1985




