

































































































































































































































































































































































































































































































































































































































































































































































































































































ELEVEN

Figure 11-6. Cursor Code generator. Both cursor and mask are
displayed at ten times magnification for verifica-
tion prior to code generation.

Code Maker

Generate Code

Program 11-4. The Code Maker
GOSUB initvars

screenl:
GOSUB initscreent

getm:

WHILE MOUSE(0)<1:WEND

MX=MOUSE(1):MY=MOUSE(2)

GOSUB chkbutset 1:1F BUTSEL> -1 THEN GOSUB invertbutton:ON
BUTSEL+1 GOSUB patterns,cursors,shapes,quit:60T0 screen|
60TO getm

drawrects:

RECT(0,B)=RECT(0,B)- 1:RECT(1,B)=RECT(1,B)- 1:-RECT(2,B)=RECT(2
,B)+1:RECT(3,B)=RECT(3,B)+1

CALL PENSIZE(2,2).CALL ERASERECT(YARPTR(RECT(0,B))).CA
LL FRAMERECT(VARPTR(RECT(0,B))):CALL PENSIZE(1,1)
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RECT(0,B)=RECT(0,B)+ 1:RECT(1,B)=RECT(1,B)+ 1:RECT(2,B)=RECT(2
,B)-1:RECT(3,B)=RECT(3,B)-1
RETURN

drawbutton:

CALL ERASERODUNDRECT(VARPTR(BUTTN(0,B)),15,15):.CALL FR
AMEROUNDRECT(VARPTR(BUTTN(0,B)),15,15)

CALL MOVETO(BUTTN(1,B)+BUTTN(4,B) BUTTN(2,B)-5):PRINT BU
TTN$(B);

RETURN

drawinbox: ‘b

CALL ERASERECT(VARPTR(INBOX(0,B))):CALL FRAMERECT(VA
RPTR(INBOX(0,B)))

RETURN

printinbox: 'b
CALL MOVETO(INBOX(1,B)+3,INBOX(2,B)-4):PRINT INBOX$(B);
RETURN

getinput: ‘for inbox b with default in zt! zt$
EDIT FIELD 1,2t$,(INBDX(1,B)+2,INBU}€(0,B)+I)-(INBOX(3,B)-2,IN
BOX(2,B)-2)

idle:

dact=DIALOG(0)

IF dact<>6 THEN idle
ST$=EDIT$(1):ST=VAL(ST$)

EDIT FIELD CLOSE 1

GOSUB drawinbog

IF LEN(ST$)=0 THEN ST$=2T$:ST=2T
INBOX$(B)=ST$:60SUB printinbox
RETURN

invertbutton:

CALL INVERTROUNDRECT(YARPTR(BUTTN(0 BUTSEL)),15,15)
RETURN
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setlabel:

CALL MOVETO(1000,20):PRINT BUTTN$(B);:CALL GETPEN(VAR
PTR(PL(0))):BUTTN(4,B)=((BUTTN(3,B)-BUTTN(1,B))-(PL(1)-1000
N2

RETURN

chkbuttons:

BUTSEL= -1:B=B1:WHILE (BUTSEL= -1) AND (B<=B2)

IF (MX>BUTTN(1,B)) AND (MX<BUTTN(3,B)) AND (MY>BUTTN(0,B))
AND (MY<BUTTN(2,B)) THEN BUTSEL=B

B=B+1:WEND

RETURN

chkbutset1:
B1=0:82=3:605UB chkbuttons
RETURN

chkbutset2:
B1=4:62=6:605UB chkbuttons
RETURN

quit:
END

patterns:
G0SUB initscreen2

getmil:

WHILE MOUSE(0)<1:WEND

MX=MOUSE(1):MY=MOUSE(2)

GOSUB chkbutset2:1F BUTSEL=6 THEN GOSUB invertbutton:RETU
RN

IF BUTSEL> -1 THEN GOSUB invertbutton:ON BUTSEL-3 GOSUB 1
oadpat,genpatcode:60SUB invertbutton

GOTO getm1

RETURN

loadpat:
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B=0:ZT$=INBOX$(B):ZT!=0:605UB getinput

ON ERROR GOTO chkerr1

OPEN "1",# 1,INBOX$(B):FOR 1=0 TO 3:INPUT *1 JPATTERN(I):NEXT
|-CLOSE #1:60SUB drawpatbitboxes:605UB drawpatbox:RETUR
N

chkerrt: .
IF ERR=53 THEN INBOX$(B)="Not Found":ST$=INBOX$(B):605UB d
rawinbox:G0SUB printinbox:RESUME 1dret 1

ldret 1:
RETURN

genpatcode: ‘generate button

B=1:ZT$=INBOX$(B).ZT!=0:605UB getinput

OPEN “0",* 1,INBOX$(B)

ST$="DATA “FOR 1=0 TO 2:ST$=ST$+STR$(PATTERN(I}}+"," NEXT
I:ST$=ST$+STRE(PATTERN(3))+" "+INBOKS(O):PRINT*1,5T$
CLOSE*1

RETURN

cursors:
GOSUB initscreen3

getmz2:

WHILE MOUSE(0)<1:WEND

MX=MOUSE(1):MY=MOUSE(2)

60SUB chkbutset2:1F BUTSEL=6 THEN 60SUB invertbutton:RETU
RN

IF BUTSEL> -1 THEN GOSUB invertbutton:ON BUTSEL-3 GOSUB 1
oadcursor,gencursorcode:60SUB invertbutton

60TO getm2

RETURN

loadcursor: '1oad button

B=0:ZT$=INBOX$(B):ZT!=0:60SUB getinput

ON ERROR GOTO chkerr2

OPEN "1",#1,INBOX$(B):FOR 1=0 TO 33:INPUT *1 ,CURSOR(I}:NEXT
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I:CLOSE *1:605UB drawcursor:60SUE drawmask:RETURN

chkerr2:
IF ERR=53 THEN INBOX$(B)="Not Found":ST$=INBOX$(B):GOSUB d
rawinbox:60SUB printinbox:RESUME ldret2

ldret2:
RETURN

gencursorcode: ‘generate button

B=1:2T$=INBOX$(B}:ZT!=0:60SUB getinput

OPEN "0",* 1,INBOX$(B)

ST$="DATA "FOR 1=0 TO 14:ST$=ST$+STR$(CURSOR(I}}+"," NEXT
1:ST$=ST$+STRI(CURSOR(15))+": "+INBOX$(O):PRINT*1,5T$
ST$="DATA "FOR |=16 TO 30:ST$=5T$+STR$(CURSOR(1)}+",":NEX

T 1:.ST$=5T$+STRH(CURSOR(3 1))+": ‘mask”:PRINT*1,5T$
ST$="DATA "ST$=ST$+STR$(CURSOR(32)}+","STH=5T$+STR$(CU
RSOR(33))+": 'hot spot":PRINT*1,ST$

CLOSE*1

RETURN

shapes:
GOSUB initscreend

getma3:

WHILE MOUSE(0)<1:WEND

MX=MOUSE(1}:MY=MOUSE(2)

GOSUB chkbutset2:1F BUTSEL=6 THEN GOSUB invertbutton:RETU
RN

IF BUTSEL> -1 THEN GOSUB invertbutton:DN BUTSEL-3 GOSUB 1
oadshape,genshapecode:60SUB invertbutton

GOTO getm3

RETURN

loadshape: ‘Load

B=0:ZT$=INBOX$(B):ZT!=0.60SUB getinput

ON ERROR 6OTO chkerr3

OPEN "1”,*1,INBOX$(B):INPUT* 1,PICW,PICH:FOR 1=0 TO PICW*P|
CH*16+1:INPUT #*1,SHAPE(I):NEXT I:CLOSE *1:605UB drawshap

ebits:60SUB drawshape:RETURN 588
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chkerr3:
IF ERR=53 THEN INBOX$(B)="Not Found":ST$=INBEOX$(B).60SUB d
rawinbox:60SUB printinbox:RESUME ldret3

ldret3:
RETURN

genshapecode: ‘generate
B=1:ZT$=INBOX$(B):ZT1=0:60SUB getinput

OPEN "0",* 1,INBOX$(B)

ST$="DATA "+STR$(SHAPE(0))+","+STR$(SHAPE(1))+": 'size of "+
INBOX$(0):PRINT *1,5T$

FOR 11=1 TO PICH*16

ST$="DATA "

FOR I2=1 TO PICW

ST$=ST$+STRE(SHAPE((I 1-1)*PICW+12+1))+" "
NEXT I2.PRINT #1 LEFT$(ST$ LEN(ST$)-1):NEXT 11
CLOSE*1

RETURN

initscreent:

60SUB setbkgnd

FOR B=0 TO 3:60SUB setlabel:60SUB drawbutton:NEXT B
RETURN

setbkgnd:

CALL BACKPAT(VARPTR(PAT(4))).CLS:CALL BACKPAT(VARP
TR(PAT(0)))

RETURN

initscreen2:

60SUB setbkgnd

60SUB drawpatbitboxes:60SUB drawpatbox
INBOX$(0)="Test pat™:INBOX$(1)="Testpat.code"

FOR B=0 TO 1:605UB drawinbox:60SUB printinbox:NEXT B
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FOR B=4 TO 6:60SUB setlabel:60SUB drawbutton:NEXT B
RETURN

drawpatbitboxes:

B=0:60SUB drawrects:PIC(0)=8:PIC(1)=8
X=RECT(1,0):Y=RECT(0,0)

FOR 1=0 TO 3:PIC(1%2+2)=PATTERN(I):PIC(1%2+3)=PATTERN(I) AN
D 127:TV=PATTERN(I) AND 128:PIC(1%*2+3)=(PIC(1*¥2+3) * 256) X
OR (TV * -256):NEXT |

PUT (X,Y) - (X+80,Y+80),PIC,PSET-FOR |=X TO X+80 STEP 10:.LIN
E (1,Y) - STEP (0,80):NEXT I:FOR ¥Y=10 TO 90 STEP 10:LINE (X,¥
} - STEP (80,0):NEXT ¥

‘RETURN

drawpatbox:

B=1:605UB drawrects
RECT(0,B)=RECT(0,B)+1:RECT(1,B)=RECT(1,B)+1:RECT(2,B)=RECT(2
,B)-1:RECT(3,B)=RECT(3,B)-1

CALL FILLRECT(VARPTR(RECT(0,B)),VARPTR(PATTERN(0)))
RECT(0,B)=RECT(0,B)-1:RECT(1,B}=RECT(1,B)- 1:RECT(2,B)=RECT(2
,B)+ 1:RECT(3,B)=RECT(3,B)+1

RETURN

initscreen3:

605UB setbkgnd

60SUB drawcursor:60SUB drawmask
INBOX$(0)="Test.cur":INBOX$( 1)="Testcur.code”

FOR B=0 TO 1:60SUB dravwinbox:605UB printinbox:NEXT B
FOR B=4 TD 6:60SUB setlabel.:60SUB drawbutton:NEXT B
RETURN

drawmaskcursor:

B=R:60SUB drawrects:PIC(0)=16:PIC{1)=16
X=RECT(1,R):Y=RECT(O,R)

FOR [=0S TO 0S+15:PIC(2+1-05)=CURSOR(1):NEXT |

PUT (X,Y) - (X+160,Y+160),PIC,PSET:FOR I=X TO X+160 STEP 10
:LINE (1,Y) - STEP (0,160):NEXT I:FOR ¥Y=10 TO 170 STEP 10:LI
NE (X,¥) - STEP (160,0):NEXT ¢
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RETURN

drawcursar:
0S=0:R=2:60SUB drawmaskcursaor
RETURN

drawmask:
0S=16:R=3:605UB drawmaskcursor
RETURN

initscreend:

GOSUB setbkgnd

GOSUB drawshapebits:G0SUB drawshape
INBOX$(0)="Test.shp™ INBOX$(1)="Testshp.code"

FOR B=0 TD 1:60SUB drawinbox:60SUB printinbox:NEXT B
FOR B=4 TO 6:605UB setlabel.GOSUB drawbutton:NEXT B
RETURN

drawshapebits:

B=6:CALL FILLRECT{YARPTR(RECT(0,B)), VARPTR(PAT(4))):E=4
:RECT(2,B)=5+PICH*64:RECT(3,B)=11+PICW*64:60SUB drawrects
R=B:X=RECT(1,6R):Y=RECT(O,R)
SHAPE(0)=16*PICW:SHAPE(1)=16%PICH:PUT (XY} - (X+64%PICW.Y
+64%P|CH),SHAPE,PSET:FOR |=X TO X+64%PICW STEP 4:LINE (I,Y¥
) - STEP (0,64*PICHY:NEXT I:FOR ¥=4 T0 4+64*PICH STEP 4:LIN
E (X,¥) - STEP (64*PICW,0):NEXT Y

RETURN

drawshape:

B=5:RECT(2,B)=10+PICH* 16:RECT(3,B)=265+PICW* 16:605UB dra
wrects

R=B:X=RECT(1,6R}+2:¥=RECT(0O,R}+2

PUT (X,Y) - (X+PICW*16,Y+PICH* 16),SHAPE PSET

RETURN

initvars:

CLS:DEFINT A-Z:.CALL TEXTMODE(1):.CALL TEXTFONT(0):CALL
TEXTSIZE(12):MAXBUTTON=6:MAXINBDX=2:MAXRECT =6
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DIM PATTERN(3),CURSOR(33),SHAPE(194) PAT(11),RECT(3,MAXRE
CT),TRECT(3},BUTTN(4,MAXBUTTON), BUTTN$(MAXBUTTON), INBOX(
3,MAXINBOX), INBOX$(MAXINBOX),PL(1),PIC(17)
PICW=4:PICH=3:PIC(1)=1

FOR I1=0 TO 11:READ PAT(I):NEXT |

FOR =0 TD 2:INEDX(C,1)=200+1*25:INBDX(1,1)=10:INBOX(2,1)=INB
DX(0,13+17:INBOK(3,13=INBOX(1,1)+ 1S0:NEXT |

FOR 1=0 TO 3:BUTTN(O,1)=70+25* :BUTTN(1,1)=160:BUTTN(2,1)=BU
TTHN(O, 1)+ 20:BUTTH(3,13=BUTTN(1,1)+ 180:READ BUTTN$(I)-NEXT |
FOR 1=4TO 6:BUTTN(O,1)=25%[+100:BUTTN(1,13=170:BUTTH(2,1)=B
UTTN(O,1)+20:BUTTN(3,13=BUTTN(1,1)+ 120:READ BUTTN$(I):NEXT

I

FOR |=0 TO MAXRECT:FOR J=0 TO 3:READ RECT(J,|}:NEXT J |
RETURN

DATA 0,0,0,0,4420,4420,4420,4420,-1,-1 -1 - 1.'patterns
DATA "Pattern Code Generator”,"Cursor Code Generator”,"Shape C
ode Generator”,"Quit”

DATA "LOAD","Generate Code”,"Exit”

DATA 10,10,91,91:'pattern bits

DATA 10,120,181,291 pattern

DATA 10,10,171,171: cursor

DATA 10,180,171,341: ' mask

DATA 4,10,197,203:'shape bits

DATA 5,280,56,347:'shape

DATA 3,5,1958,350: erase rect

Code Maker is an example of combining three indepen-
dent programs so that they can share the same software sub-
routine. The programming points of interest involve the
organization of similar subroutines into the same area of the
program and sequencing them in the order in which the mod-
ules call them. Most of the routines are like those in previous
programs, except for code generation, and since these routines
are almost identical, only one of them is discussed.

The subroutine genshapecode generates DATA statements
to represent the Shape Editor’s graphics. This data is read into
an array by a host program and is displayed with PUT. It gets
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a code filename by accessing getinput. INBOX$(B) is the stor-
age for the three inputs: input filename and code filename.
The output file is opened and ST$ is used to compose and
record the first DATA statement. The FOR-NEXT loop gener-
ates the remaining code. Data elements are appended to ST$
before the code is written with PRINT #1.

Software tool subroutines perform various tasks that are
simple enough to be easily customized and optimized for any
particular program. Thus, they greatly reduce the effort and
time required to complete an application. Programs are also
software tools when their output is usable by other programs
or in program development. Note that programs like Pattern,
Cursor, and Shape Editor and Code Maker are in effect soft-
ware tools. They were used to create the game which follows.

Games on the Macintosh

Games are programmed in a manner similar to the editors, but
they have a loop which processes background activities while
waiting for user input. Some background activities are time-
consuming and should be executed at a frequency less than
the loop in order to maintain a smooth realtime effect. The
slowness of BASIC makes noticeable pauses when executing
triggered events such as missile detonation. The shapes in this
program were created with the Shape Editor, and their code
(the DATA statements at the end of the program listing) was
created with Code Maker.

You get three turrets with which to fire missiles and elimi-
nate an endless swarm of aliens marching slowly toward you.
They’re dropping bombs as they move. They march faster as
the swarm size diminishes, and if they reach the ground, the
game ends. You score points for each alien you destroy with
your missiles, which are launched by pressing the mouse but-
ton. Your turret is positioned by sliding the mouse left or right.
Eliminating the entire swarm causes a new swarm to appear at
a position lower than the last. Occasionally, a spaceship flies
overhead, providing another target and bonus points if you hit
it. If a falling bomb hits your turret, it’s eliminated from play
and another is released. After three turrets are destroyed, the
game ends. The score is displayed at the top left as you play.

Figure 11-7 shows the game in progress, with aliens in
the center of the Output window, the spaceship at the top, and
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turret at the bottom. The number of turrets left is displayed at
the lower left. The mouse pointer is hidden during play unless
you drag it outside the Output window, where it’s revealed un-
til you move it back. A missile can’t be launched while the
mouse is outside so that menu items or other windows can be
selected while the game is in progress. This feature is not pro-
grammed, but is part of the environment associated with
BASIC.

Figure 11-7. The goal of “Alien” is to eliminate as many crea-
tures as possible before they eliminate you. You
have three turrets as you go for a high score. A
spaceship flies overhead every 15 seconds—bonus
points are awarded if you destroy it.
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Program 11-5. Alien

GOSUB initvars

GOSUB initaliens:PUT(BX,265),BSE:PUT(5,240),BSE:PUT(5,220),
BSE

G0OSUB showscore

loop:
GOSUB drawbase:60SUB moveal:60SUB moveshell:GOSUB alfir
e:605UB movebigal
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IF TK=TKM THEN GOSUB initaliens
GOTO loop

drawbase:

=MOUSE(0):IF M<0O THEN GOSUB fireone:
IF (MOUSE(1)<0) OR (MDUSE(2)<0) THEN CALL INITCURSOR EL
SE CALL HIDECURSODR
IF MOUSE(1)<BX-16 THEN PUT(BX,265) BSE:BX=BX-58:PUT(BX,26
5),BSE:RETURN
IF MOUSE(1)>BX+16 AND BX<475 THEN PUT(BX,265) BSE:BX=EX+
8:PUT(BX,265),BSE:RETURN
IF MOUSE(1)<BX-4 THEN PUT(BX,265),6SE:BX=B¥-4:PUT(B¥X,265
),BSE:RETURN
IF MOUSE(1)>BX+4 AND BX<475 THEN PUT(BX,265) BSE:BX=BX+4
‘PUT(B¥X,265),BSE
RETURN

moveal: ‘move alien al

IF AX(AL{AL))+AD>460 THEN AD= - 13:60SUB reverse:FOR 1=0 TO
ALM:DY(AL(I))=24:NEXT I:GOTN drawal

IF AX(AL(AL))+AD<24 THEN AD=13:G0SUB reverse:FOR =0 TD A
LM:DY{AL(I})=24:NEXT |

drawal:

PUT(AX(AL(ALY),AY(AL(ALY)), ALIEN:AX(AL(AL))=AX(AL(ALN+AD: A
?(AL(AL))=AY(AL(AL)}'+DY(AL(AL)}:PUT(AX(AL(AL)),AY(AL(ALIJ)},A

LIEN:DY(AL(ALY)=0:AL=AL+1:IF AL>ALM THEN AL=0

IF AY(AL(AL))>260 THEN BEEP:CALL MOVETOD(10,36):PRINT Yo

u Losel":CALL INITCURSOR:END

IF AX(AL(ALY)<MX AND AX(AL(AL)>MX+12 AND AY(AL(AL)I<MY AN
D AY(AL(AL))>MY+11 THEN K=AL:GOSUB killa)

RETURN

reverse:

IF ALM<>0 THEN FOR |=0 TD (ALM-1A2T=AL(1:AL(=AL(ALM-1)
:AL(ALM-1)=T:NEXT I:AL=0

RETURN
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moveshell:

IF MF=0 THEN RETURN

PUT (M¥ MY),MSL:MY=MY-24:1F MY<24 THEN MF=C:RETURN

IF POINT(MX MY+2)=33 THEN H{=MX:HY=MY+2:60SUB killchk:MF=
0:RETURN

IF POINT(M%+2,MY)=33 THEN HX=MX+2:HY=MY:G0SUB killchk:MF=
0:RETURN

IF POINT(MX+4,MY+2)=33 THEN HX=MX+4:HY=MY+2:60SUB killchk
:‘MF=0:RETURN

PUT (MX MY} MSL

RETURN

fireone:

IF MF=1 THEN RETURN
MF=1:M¥=B¥+7:MY¥=250:PUT (MX,MY},MSL
RETURN

killchk:

IF HY<40 THEN PUT(BGX,BGY) BIGAL:6OSUB killbigal:RETURN
IF (B1X<=HX) AND (B1X+1>=HX) AND (B1Y<=HY) AND (B1Y+4>=HY)
THEN PUT(B1X,B1Y),BB:PUT (HX,HY),EX1:BF 1=0:PUT (HX HY} EX1:
RETURN

K=ALM:WHILE NOT ((AX(AL(K))<=HX) AND (AX(AL(K)}+12>=HX) AN
D (AY(AL(K))<=HY) AND (AY(AL(K))+12>=HY)): K=K- 1:WEND:IF K=-
1 THEN RETURN

killal:

PUT (AX(AL(K)),AY(AL(K))),ALIEN:PUT (AX(AL(K)), AY(AL(K))) EX1:
PUT (AX(AL(K)),AY(AL(K))) EX2:5C=SC+5:60SUB showscore:PUT (
AX(AL(K)),AY(AL(K))) EX1:PUT (AX(AL(K)),AY(AL(K))) EX2:FOR J=K
TO ALM-1:AL(J)=AL(J+ 1):NEXT J:-ALM=ALM-1-TK=TK+1

IF AL>K THEN AL=AL-1

IF AL>ALM THEN AL=0

RETURN

killbigal:
PUT(BGX,BGY),EX3:BGF=0:5C=5C+100:606UB showscore
IF DBGX=10 THEN DBGX= - 10:STBGX=460 ELSE DBGX=10:5TBGX=4
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PUT(BGX,BGY),EX3
RETURN

alfire:

IF BF1=1 THEN GOSUB movealbb:RETURN

IF AY(AL(0))>256 THEN RETURN
B1X=AX(AL(0))+6:B1Y=AY(AL(0}))+5:BF 1=1:PUT(B1X,B1Y) BB
RETURN

movealbb:

PUT (B1X,B1Y),BB:B1Y=B1Y+24:IF (POINT(B1X,B1Y+2)=33 AND B
1¥>270) THEN NBSE=NBSE-1:IF NBSE=0 THEN BEEP:CALL MOVE
TO(10,36):PRINT"You Lose!":CALL INITCURSOR:END ELSE BF 1=0
:PUT(5,200+20*NBSE) BSE:PUT(BX,265),BSE:B%=10:PUT(BX,265),
BSE:RETURN

IF B1¥>280 THEN BF 1=0:RETURN

PUT (B1X,B1Y) BB

RETURN

movebigal:

IF BGF=1 THEN redrawbigal

IF TIMER>BGT*+15 THEN BGT*=TIMER:BGX=5TBGX:BGY=29:BGF=
1: PUT(BGX,BGY),BIGAL

RETURN

redrawbigal:

PUT(BGX,BGY),BIGAL:BGX=BGX+DBGX:IF BGX<30 OR BGX>460 THEN
BGF=0:RETURN

IF (BGX<MX) AND (BGX+14>MX) AND MY=33 THEN PUT(MX,MY) MSL
‘MF=0:60SUB killbigal:RETURN

PUT(BGX,BGY),BIGAL:IF MF=1 AND MY=<40 AND POINT(MX+2,MY)
=30 THEN PUT(BGX,BGY),BIGAL:6DSUB killbigal

RETURN

showscore:
LINE (10,5)-(90,24),30,BF:CALL MOVETO(12,18):PRINT "Score:
".8C
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RETURN

initaliens:

FOR |=0 TD 4:FOR J=0 TO 6:AY(I+J*5)=MAXALY-1%24:AX(1+J*5)=2
24-30%*J: AL(1+J*5)=1+J*5:AD=13:D¥(1+J*5)=0:NEXT J,|

FOR 1=0 TO 34:PUT (AX(1),AY(1)),ALIEN:NEXT |
TKM=TK+35:ALM=34:AL=0:BGT*=TIMER:IF MAXALY<215 THEN MA
XALY=MAXALY+24:1F MAXALY=222 THEN MAXALY=150

RETURN

initvars:

CLS:DEFINT A-Z:.CALL PENMODE(1).CALL HIDECURSOR

DIM BIGAL(25),BSE(27),ALIEN(13),MSL(6),BB(6),EX1(12) EX2(6)E
X3(12),A%(34),AY(34),AL(34),DY(34)

FOR 1=0 TD 25:READ BIGAL(I):NEXT |

FOR 1=0 TD 27:READ BSE(I):NEXT |

FOR =0 TO 13:READ ALIEN(I):NEXT |

FOR =0 TO 6:READ MSL(I):NEXT |

FOR 1=0 TD 6:READ BB(I):NEXT |

FOR I1=0 TD 12:READ EX1(I):NEXT |

FOR =0 TO 6:READ EX2(1):NEXT |

FOR |=0 TD 12:READ EX3(1):NEXT |

BX=10:MF=0:TK=0:5C=0:BF 1=0:BGF=0:5TBGX=460:DBGX= - 15:MAXA
LY=150:NBSE=3

RETURN

DATA 23, 12: 'size of space ship

DATA 16, 0,254, 0,4095 ,-6192,6191 ,-4096,15213 ,-18432,3

2767 -1024,-1,-512,-1,-512,32767 ,-1024,16383 ,-2048,4095
-8192,511 ,0:'space ship

DATA 19, 13: 'size of turret

DATA 64, 0,64 ,0,64,0,496,0,2044 ,0,32767 ,-16384,-1,-81

92,-1,-8192,-1,-8192,-1,-8192,-1,-8192,-1,-8192,-1,-8192:'t

urret

DATA 13, 12:'size of alien

DATA 16400,10016,8128,16352,30576,32752,32752,30960,-1

6408,8128,14176 ,25136:'alien
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DATA 5,5,8192,28672,-2048,28762,6192:'ms]

DATA 2,5,-16384,-16384,-16384,-16384,-16384:'bb

DATA 10,11,-31680,17792,10496,4480,-30144,17408,13312,-
13760,4450,10368,-15296'ex 1

DATA 7,5,10240,-28160,17408,-26160,10240:'ex2

DATA 10,11,-31680,17792,10496,4450,-30144,17408,13312,-
13760,4480,10368,-15296:'ex3

The first section of the game program initializes variables,
creates the playing screen, calls various subroutines to update
background events, and monitors and reacts to user input.
This is standard procedure for a game. The loop calls subrou-
tines which identify mouse button presses and mouse
repositioning; move the turret, aliens, spaceship, missiles, and
bombs; and detect collisions between bombs and turrets and
between missiles and aliens.

The drawbase subroutine calls MOUSE(0) to see if the
button is pressed. When pressed, the fireone subroutine
launches a missile if one is not in flight. In that routine, MF,
the missile flag, is checked—it’s 1 when a missile is active and
therefore another can’t be fired. If none exists, the next line
prepares MX and MY, the missile’s horizontal and vertical po-
sitions, and draws the missile. BX is the left edge of the turret,
so BX+7 is used to launch the missile from the turret’s
midpoint.

MOUSE(1) and MOUSE(2) are checked back in drawbase
to control the display status of the mouse pointer with
INITCURSOR and HIDECURSOR, based on its position.
Other lines in that routine determine the mouse position rela-
tive to the turret and move it toward the mouse. Notice that
the last two lines of this routine provide for finer positioning
adjustments. The deviation between the mouse and the turret
must be greater than the motion increment, or the turret will
oscillate between two positions when the mouse is motionless.

The moveal subroutine updates the position of alien
AL. Each alien has a position marked by AX(AL(AL)) and
AY(AL(AL)), and a vertical direction in DY(AL(AL)). AL(AL) is
an alien in a list of aliens left in the swarm which numbers
ALM. Since this list is constantly decreasing, but the alien to
be updated is increasing, indirection is required to prevent
skipping live aliens and including dead ones. AD represents
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the horizontal motion displacement of the swarm. The first
two lines determine if the aliens have to reverse direction and
call the subroutine reverse to perform the variable changes re-
quired. The PUT statement redraws alien AL before a check is
done to see if it’s reached the ground. Other checks determine
if the alien has collided with a missile, then call killal when
this occurs.

Moveshell moves any existing missile, aborting the update
if no missile is in flight. Otherwise, the missile is redrawn and
repositioned before the rest of the routine looks for a collision.
POINT returns 33 if contact is made at any of the three lead-
ing corners of the missile because checking every point in the
missile takes too long. To prevent undetectable contacts, each
alien, spaceship, and bomb is drawn in predetermined loca-
tions. There are enough of these to simulate smooth-moving
graphics.

When a missile hits a target, killchk is called. The first line
looks for a collision with the spaceship and calls killbigal to
destroy the ship, reverse its next arrival direction, reset its flag
(BGF), and increase the score. The second line of killchk de-
tects the collision between the missile and an alien bomb. If
the target was not the spaceship or a bomb, it must be an
alien, so K is manipulated until it yields an alien to destroy.
Failing to determine a target, K contains —1 and the target
goes unidentified. Killal erases an alien, updates the score, and
adjusts the list of living aliens. AL is decreased in case the
next alien to move was killed. Then, AL is made equal to zero
if the next alien to move was alien ALM and it was destroyed.

Alfire drops an alien bomb unless it exists, in which case
movealbb moves the bomb. In that routine, lines recalculate its
position and check to see if it has hit a turret. In such a case,
the turret count NBSE is decremented and the game ends if
none is left.

Movebigal updates the spaceship position with a call to
redrawbigal if BGF indicates it exists. The spaceship is erased
and its new position is recalculated before the program deter-
mines if it has flown off the screen. Other checks are made to
see if it’s collided with a missile. The next ship arrival time is
BGT# which is compared with TIMER so that it can be drawn
and its coordinates stored in BGX and BGY when it arrives.

Repeatedly calling these routines runs the game. More
elaborate games have longer cycles and subcycles which call
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some of the updating routines of the main cycle. One of the
main challenges of a program which involves missile collision
detection is to insure that every possible collision is accounted
for. POINT may yield 33 at a test point, but the program may
not be able to determine what has collided with the missile.
Use flags to determine if a background event is in progress or
can be initiated.

Randomness can be added to give the aliens various flight
paths stored in arrays. Each alien is given a random path to
follow and a position along the path; these are stored in an ar-
ray of path numbers and path locations. This technique speeds
up the animation, enhances the game, but requires more mem-
ory to execute.
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absolute pen move 153
“Alien” program 298-306
“All the PAINT There Is” program
218-24
AND draw mode 48, 277
animation 35-53
GET and 47-48
PUT and 48-50
“Appending Data” program 78
arcs 209-18
erasing 214-16
filling 213-14
inverting 216-18
painting 218
arrays 120
displaying bit image from 48-49, 57
storing bit image in 47-48
ASC function 29-31
ASCII 27
aspect ratio, of ellipse 45
backgrounds, graphics drawing and
139-43, 159-61
BACKPAT ROM routine 159-61, 168,
182
BASIC 2.0 viii
commands vii
keywords vii
statements vii
baud rate 118
BF option of LINE command 42
binary search 87-88
bit image 47, 48, 57-63
“Bit Image”” program 60-63
Black is Changed text mode 243
boldface type vii
boxes 41-44
color fill of 42
CALL command 28-29, 133
CHAIN command 95
chaining progams 95-96
CHAIN MERGE command 100
CHRS$ function 27-29
CIRCLE command 45-47
“Circle” program 46
circles 45-47, 193-209
erasing 199-203
inverted 203-5
painting 205-9
CLEAR command 120
CLIP output device 117-18
“CLIP” program 117-18
CLOSE command 74
CLS command 37, 159
“Code Maker, The” program 287-98

collisions between shapes 50-53

COM1 device 118

command key viii

COMMON statement 102

copying characters 24

COS function 195

“Cursor Editor, The” program 265-77

“Cursor Madness” program 236-39

cursor mask 234-36

curves 45-47

CVDBCD command 74

CVD command 74

CVI command 74

CVSBCD command 74

CVS command 74

DATA statement 76

DATES$ function 121-22

DEFDBL command 120-21

DEFINT command 57, 120

DEFSNG command 120

DEFSTR command 121

devices, input/output 117-19

DIM statement 48, 57, 120

editing input 15-32

ellipses 45-47, 193-209

end-of-file 76-77

EOF function 76, 77

“EOF” program 77

ERASEARC ROM routine 214-16

ERASEOVAL ROM routine 199-203

ERASEPOLY ROM routine 226

ERASERECT ROM routine 167-69

ERASEROUNDRECT ROM routine
182-86

ERL function 127-28

ERR function 126-28

error processing 126-29

event-driven program 212

FIELD command 72, 82

file commands 67-89

files 67-71, 75-89, 93-101
checking for existence of 126

FILES command 67

FILLARC ROM routine 213-14

FILLOVAL ROM routine 195-99

FILLPOLY ROM routine 226

FILLRECT ROM routine 167-67, 263,
264

FILLROUNDRECT ROM routine
180-81, 185

fonts 27-28, 250-51

formatted output 69

FOR-NEXT loop 39, 76

FRAMEARC ROM routine 209-12
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FRAMEOVAL ROM routine 173,
193-95

FRAMEPOLY ROM routine 226

FRAMERECT ROM routine 162-64,
166-67, 172, 173, 179, 263

FRAMEROUNDRECT ROM routine
173, 176-80, 182

FRE function 119

games 8, 298-99

“GET and PUT” program 49-50

GET command (graphics) 47-48

GET command (random access files) 74

GETPEN ROM routine 156, 276

graphics vii, 8, 35-53, 134-239

hard-to-type characters 28

heap 119

“Hide and Seek” program 232-33

HIDECURSOR ROM routine 232-33,
304

HIDEPEN ROM routine 137-38

hot spot 236

ImageWriter printer 53

INITCURSOR ROM routine 236, 304

INKEY$ function 8-9, 30

input, sequential access files and 68-69,
70-71

input processing commands 15-32

INPUT statement 3-6

INPUT# command 70-71

INPUT$ function 9-12

INSTR function 25-27

INT function 88, 125

INVERTARC ROM routine 216-18

inverting patterns 169-72, 186-91

INVERTOVAL ROM routine 203-5

INVERTPOLY ROM routine 226

INVERTRECT ROM routine 169-71,
173

INVERTROUNDRECT ROM routine
186-91

keyboard 117

keyboard and string manipulation 3-12

keyboard buffer 8-9

KILL command 67

KYBD output device 117

LaserWriter printer 53

LCOPY command 53

LEFT$ function 22-25

LEN function 16-17

length, of string 16-17

line
drawing absolute 157-59
drawing relative 157-59

LINE command 41-44

LINE INPUT statement 6-7, 16

LINE INPUT# command 71

“LINE” program 43-44

LINE ROM routine 157-59, 263
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LINE statement 142
LINETO ROM routine 157-59
List window viii
LLIST command 116-17
LOAD command 94
LOC variable 85-86
LOF variable 86
LPT1 device 119. See also printer port
LSET command 72, 82
memory conservation 119-21
MERGE command 95-97
MID$ function 22-25, 155
MKD$ command 82
MKDBCD$ command 73
MKSBCD$ command 73
mouse 63, 105-16
button 105
cursor. See mouse pointer
dexterity 182
dragging 112-14
placing 115-16
MOUSE function 105-16, 175
mouse pointer 108, 230-39, 265-66
changing shape of 234-39
hiding 230-33
“Mouse Pointer”” program 108-9
MOVE ROM routine 154-55, 158
MOVETO ROM routine 153-55, 158,
276
NAME command 67
numbers, unpacking 74
numeric egivalent, of string variable 18
OBSCURECURSOR ROM routine
230-32
ON ERROR GOTO command 126-28
OPEN command 68-69, 71, 77, 82
OR, Boolean 141
OR draw mode 48
OR text mode 243, 277
output, sequential access files and
69-70
Output window viii, 9, 36
ovals, painting 205-9
Overwrite text mode 243
PAINTARC ROM routine 218
painting 173-76
PAINTOVAL ROM routine 205-9
PAINTPOLY ROM routine 226
PAINTRECT ROM routine 173-76
PAINTROUNDRECT ROM routine
191-93
parity 118
parsing 23
“Pattern Editor, The”” program 255-65
patterns, graphic 136-37
pen
height 145
location 137, 156-57



moving 153-55
pattern 146-48
resetting 149
width 145
PENMODE ROM routine 139-43
PENNORMAL ROM routine 149
“PENPAT” program 146-47
PENPAT ROM routine 146-49, 173
“PENSIZE” program 143-44
PENSIZE ROM routine 143-46
PICTURE option of CLIP 118
pie sections 45-47
pixel 35, 57-60, 143
plotting a point 37-41
POINT function 50-53
“POINT” program 51-52
polygons 224-30
data array element 224-26
“Polygons in BASIC” program 227-30
PRESET command 40-41, 49
PRINT statement 11
PRINT# command 69-70, 298
printer 116-17
printer port 119
printing screen image 53
progam file oriented commands 93-101
program merging 96-102
prompt string 5-6
PSET command 37-41, 49, 138, 277
PUT command (graphics) 48-5C, 57,
277, 305
“Random Access File” program 81
random access files 67, 72-74, 81-89
adding records to 84-85
reading 83-84
RANDOMIZE command 126
random numbers 125-26
“Random Search” program 86-87
READ statement 76
rectangle 134-35, 161-93
erasing 167-69
filling 164-67
redefinition, random files and 72
?Redo from start error message 4, 15
relative pen move 154
replacement, of program files 93
RESET command 74
restricted characters, INPUT statement
and 3-4
RIGHT$ function 22-25
RND function 125-26
ROM routine calls vii, 35
ROM routines, accessing from BASIC
133-49
ROM routines, graphics and 153-239
rounded corners, rectangles and 176-93

RSET command 72

RUN command 94-95

SAVE command 93-94

saving programs 93-94

screen, Macintosh 35-37

SCRN output device 117. See also Out-
put window

“Searching” program 79

sequential access files 67-71, 75-81
appending to 78
searching 79-81

serial port 118

SETCURSOR ROM routine 236

“Shape Editor, The”” program 57,
278-87

shapes 50-53, 57-60

““Shifting Circles” program 110-11

SHOWCURSOR ROM routine 232-33

SHOWPEN ROM routine 137-38

SIN function 194

SPACES$ function 88

stack 119-20

STEP option of PSET 37-41

stop bits 118-19

STR$ function 20-22

string viii
ASCII value of 29-32

string variable viii, 18

substring, position of 25-27

SWAP command 277

TEXTFACE ROM routine 245-48

TEXTFONT ROM routine 232, 250-51

TEXTMODE ROM routine 231, 243-45,
263

TEXT option of CLIP 118

text ROM routines 243-51

TEXTSIZE ROM routine 248-50

text sizes 248-50

3-D shapes, drawing 180-81

time 121-25

TIMES$ function 122

TIMER function 123, 126, 203, 305

“Timing” program 123-24

type attributes 245

typefaces 245-48

USING option of PRINT# command 69

utilities 255-306

VAL function 18-20

variable address 133

variable list viii

VARPTR function 133, 134-35, 162

WHILE-WEND command 17-18, 20,
30-31, 53, 63

WIDTH# command 70

WRITE# command 70

XOR text mode 48, 243, 277
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To order your copy of Advanced Macintosh BASIC Program-
ming Disk, call our toll-free US order line: 1-800-334-0868 (in
NC call 919-275-9809) or send your prepaid order to:

Advanced Macintosh BASIC Programming Disk
COMPUTE! Publications

P.O. Box 5058

Greensboro, NC 27403

All orders must be prepaid (check, charge, or money order). NC
residents add 4.5% sales tax.

Send ____ copies of Advanced Macintosh BASIC Programming
Disk at §156.95 per copy.

Subtotal $
Shipping & Handling: $2.00/disk $
Sales tax (if applicable) $
Total payment enclosed $
All payments must be in U.S. funds.

o Payment enclosed
o Charge 0O Visa o MasterCard o American Express

Acct. No. Exp. Date
(Required)
Signature
Name
Address
City State ______ Zip

Please allow 4-5 weeks for delivery.
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- Advanced BASIC

The Macintosh—one of the most versatile personal computers
today—becomes even more powerful when you can create your
own programs. Microsoft BASIC 2.0 puts this power at your dis-
posal, if you know how to use it.

Advanced Macintosh BASIC Programming is your reference
guide and tutorial to this dynamic programming language. The
advanced commands, statements, and techniques of Microsoft
BASIC 2.0 are explained, then illustrated with practical example
programs. You'll learn how to use various Macintosh peripherals—
such as the disk drive and printer—and how to use the Mac’s
unique graphic capabilities. Included are concepts like creating
and maintaining a mailing list, drawing business graphics, block
graphic animation, creating functional dialog boxes with control
buttons and generating pull-down menus.

* Learn how to create special user input routines for your own
applications.

» Place shapes—from circles to polygons—anywhere on the
screen.

* See how to access both sequential and relative disk files from
your BASIC programs.

* Develop a series of subroutines, ranging from mouse monitors
to several forms of animation, which you can plug into almost
any BASIC program.

* Create new patterns, cursors, and detailed figures with an im-
pressive set of programming utilities.

* And much more.

Advanced Macintosh BASIC Programming contains a wealth of
information and almost a hundred example programs, from the
sophisticated “Pattern Editor” to the arcade-style game of
“Alien.” With it alongside your Macintosh, you’ll become an ex-
pert BASIC programmer.

ISBN 0-87455-030-0

All the programs in this book are available on a companion disk. See the coupon in the
back for details.



