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OxFF81, OxOFFF, OxFF01, OxOFFF, OxFE02, OxOFFF, 
OxFC02, OxOFFF, OxFC04, OxOFFF, OxFC04, OxOFFF, 
OxFE04, OxOFFF, OxFF08, OxOFFF, OxFD88, OxOFFF, 
OxFCDO, OxOFFF, OxFCFO, Ox1FFF, OxFCFF, OxFFFF, 
OxFC7E, Ox7FFF, OxFC60, OxFFFF, OxFE07, OxFFFF, 
OxFEOF, Ox FF FF, OxFE3F, OxFFFF, OxFEFF, OxFFFF, 
OxFFFF, Ox FF FF, OxFFFF, OxFFFF }, 

{ OxFFFF, OxFFFF, OxFFFF, OxFFFF, OxFFFF, OxFFFF, 
OxFFFF, OxFFFF, OxFFFF, OxFFFF, OxFFFF, OxFFFF, 
OxFFFF, OxF9FF, OxFFFF, OxE1FF, OxFFFF, OxOBFF, 
OxFFFC, Ox13FF, OxFFEO, Ox27FF, OxFF80, Ox47FF, 
OxFCOO, Ox87FF, OxF801, OxOFFF, OxF802, OxOFFF, 
OxFC04, Ox1FFF, OxFC08, Ox1FFF, OxF410, Ox1FFF, 
OxF620, Ox3FFF, OxE640, Ox3FFF, OxE780, Ox7FFF, 
OxE780, Ox7FFF, OxE7EO, Ox?FFF, OxC3FC, OxFFFF, 
OxCOOF, Ox FF FF, OxC03F, OxFFFF, OxC3FF, OxFFFF, 
OxBFFF, OxFFFF, OxFFFF, OxFFFF, OxFFFF, OxFFFF, 
OxFFFF, Ox FF FF, OxFFFF, OxFFFF }, 

} ; 
int s ma L L _met e o r [] = { 

OxF1FF, OxFFFF, OxE07F, OxFFFF, OxD03F, OxFFFF, 
OxA01F, OxFFFF, OxF41F, OxFFFF, OxA81F, OxFFFF, 
OxD01F, OxFFFF, OxAA3F, OxFFFF, OxDDBF, OxFFFF, 
OxF57F, OxFFFF, Ox FAFF, OxFFFF 

}; 

int m e d i u m_m e t e o r [ J = { 

OxFCOF, OxFFFF, OxFA04, Ox1FFF, OxF502, OxOFFF, 
OxF404, Ox07FF, OxFAOO, Ox03FF, OxD540, Ox03FF, 
OxBAAO, Ox03FF, OxFE40, Ox03FF, OxBE20, Ox27FF, 
OxDDOO, Ox4FFF, Ox FEBO, Ox27FF, OxF740, Ox47FF, 
OxFEAO, Ox87FF, OxFD48, Ox07FF, OxEFA8, OxOFFF, 
OxDDSO, Ox1FFF, OxEFA8, Ox3FFF, OxFFFS, Ox?FFF, 
OxFAEA, OxFFFF, OxFFSF, OxFFFF, Ox FF FF, OxFFFF, 
OxFFFF, OxFFFF 

} ; 
int b i g_m e t e o r [ J = { 

Oxffff, Ox83ff, Oxffff, Oxffff, Ox003f, Oxffff, 
Oxfffc, OxOOOf, Oxffff, OxfffO, Ox0003, Oxffff, 
Oxf f cO, Ox0001, Oxffff, OxffOO, OxOOOO, OxOfff, 
Oxfe80, OxOOOO, Ox03ff, Oxfd40, OxOOOO, Ox01ff, 
Oxfa80, OxOOOO, OxOOff, OxfdOO, Ox0005, OxOOff, 
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Oxfa80, Ox0008, Ox007f, Oxf404, Ox0014, Ox007f, 
Oxea04, Ox0008, Ox007f, Oxd508, Ox0010, Ox007f, 
OxbaaO, OxOOOO, Ox007f, Ox5540, OxOOOO, Ox013f, 
Oxe880, OxOOOO, Ox021f, Ox7440, Ox ODDO, Ox051f, 
Oxba80, OxaOOO, Ox029f, Ox7741, OxOOOO, OxOSSf, 
Oxafaa, OxOOOO, OxOObf, Ox7544, Ox0010, OxOOSf, 
Oxeeaa, Ox08a8, Ox009f, Ox7575, Ox5140, Ox011f, 
Oxeef a, OxaOaO, Ox0a3f, Ox7d54, OxSSOO, Ox147f, 
Ox ea ea, Ox2a80, Ox2a7f, Ox7d54, Ox0540, Ox1dff, 
Oxfaea, OxOOaO, Ox3b7f, Oxfbda, OxOOSS, Ox7f7f, 
OxffbS, Ox680a, Oxaaff, Oxf fda, Oxb415, Ox75ff, 
Oxf fad, Ox6aaa, Oxabff, Oxf7d7, OxdSdS, Ox57ff, 
Oxfaee, Oxaab7, Oxafff, Oxfddd, Ox5e57, Ox7fff, 
Oxfefe, Oxaebb, Oxffff, Oxffff, Oxd7ff, Oxffff, 
Oxffab, Oxeeeb, Oxffff, Oxffd7, Ox7f57, Oxffff, 
Oxfffe, Oxfeff, Oxffff, Oxffff, Oxffff, Oxffff, 
Oxffff, Oxffff, Oxffff, Oxffff, Oxffff, Oxffff, 
Oxffff, Oxffff, Oxfff f 

} ; 
int small_shadowmask[J = { /* small asteroid shadow mask */ 

OxOeOO, o, Ox1f80, 0, Ox3fc0, 0, Ox7fe0, O, 
Oxf feO, 0, OxffeO, 0, OxffeO, 0, OxffcO, 0, 
Oxf f cO, o, Ox7f 80, 0, Ox3f OO, 0 

} ; 
int medium_shadowmask[J = { 

Ox03f0, OxOOOO, Ox07ff, OxeOOO, OxOfff, OxfOOO, 
OxOfff, Oxf800, Ox1fff, OxfcOO, Ox3fff, OxfcOO, 
Ox?fff, OxfcOO, Oxffff, OxfcOO, Oxffff, Oxf800, 
Oxffff, OxfOOO, Oxffff, OxfcOO, Oxffff, OxfcOO, 
Ox?fff, Oxf cOO, Ox7fff, OxfcOO, Ox7fff, Oxf800, 
Ox3fff, OxfOOO, Ox3fff, OxeOOO, Ox3fff, OxcOOO, 
Ox3fff, Ox8000, Ox1fff, OxOOOO, Ox03e0, OxOOOO, 
OxOOOO, OxOOOO 

} ; 
int big_shadowmask [] = { 

OxOOOO, Ox7c00, OxOOOO, OxOOOO, OxffcO, OxOOOO, 
Ox0003, OxfffO, OxOOOO, OxOOOf, Oxfffc, OxOOOO, 
Ox003f, Oxfffe, OxOOOO, OxOOff, Oxffff, OxfOOO, 
Ox01ff, Oxffff, OxfcOO, Ox03ff, Oxffff, OxfeOO, 
Ox07ff, Oxffff, OxffOO, Ox07ff, Oxffff, OxffOO, 
OxOfff, Oxffff, Oxff80, OxOfff, Oxffff, Oxff80, 

EXHIBIT 11-2 (continued 
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Ox1fff, Oxffff, Oxff80, Ox3fff, Oxffff, Oxff80, 
Ox7fff, Oxffff, Oxff80, Oxffff, Oxffff, OxffcO, 
Oxffff, Oxffff, OxffeO, Oxffff, Oxffff, OxffeO, 
Oxffff, Oxffff, OxffeO, Oxffff, Oxffff, OxffeO, 
Oxffff, Oxffff, OxffeO, Oxffff, Oxffff, OxffeO, 
Oxffff, Oxffff, OxffeO, Oxffff, Oxffff, OxffeO, 
Oxffff, Oxffff, OxffcO, Oxffff, Oxffff, Oxff80, 
Oxffff, Oxffff, Oxff80, Oxffff, Oxffff, Oxff80, 
Ox7fff, Oxffff, Oxff80, Ox7fff, Oxffff, Oxff80, 
Ox7fff, Oxffff, OxffOO, Ox3fff, Oxffff, OxfeOO, 
Ox1fff, Oxffff, OxfcOO, OxOfff, Oxffff, Oxf800, 
Ox07ff, Oxffff, OxfOOO, Ox03ff, Oxffff, OxeOOO, 
Ox01ff, Oxffff, Ox8000, OxOOff, Oxffff, OxOOOO, 
Ox007f, Oxffff, OxOOOO, Ox003f, Oxfffe, OxOOOO, 
OxOOOf, Oxfff8, OxOOOO 

short digits [] = { 

} ; 

Oxe7, Oxdb, Oxbd, Oxbd, Oxbd, Oxbd, Oxbd, Oxbd, Oxe7, 
/* 0 */ 

Oxef, Oxcf, Oxef, Oxef, Oxef, Oxef, Oxef, Oxef, Oxef, 
I* 1 *I 

Oxe3, Oxdd, Oxbd, Oxfd, Oxfb, Oxf7, Oxef, Oxdf, Ox81, 
Ox81, Oxfb, Oxf7, Oxe7, Oxfb, Oxfd, Oxfd, Oxbb, Oxc7, 
Oxfd, Oxf9, OxfS, Oxed, Oxdd, Oxbd , Ox80, Oxfd, Oxfd, 
Ox81, Oxbf, Oxbf, Ox83, Oxfd, Oxfd, Oxfd, Oxbd, Oxc3, 
Oxe3, Oxdf, Oxbf, Ox83, Oxbd, Oxbd, Oxbd, Oxbd, Oxc3, 
Ox81, Oxfd, Oxfb, Oxfb, Oxf7, Oxf7, Oxef, Oxef, Oxef, 
Oxc3, Oxbd, Oxbd, Oxc3, Oxbd, Oxbd, Oxbd, Oxbd, Oxc3, 
Oxc3, Oxbd, Oxbd, Oxbd, Oxbd, Oxc1, Oxfd, Oxfb, Oxc7 

/* 9 */ 

Long alien[] = { 
Ox00078000, Ox001fe000, Ox002ff000, Ox005ff800, 
Ox002f f800, Ox0057f800, OxOOOOOOOO, Ox02d7ff00, 
Ox05abff80, Ox0ad7fec0, Ox15efff60, Ox2bd7ffb0, 
Ox55efff98, Oxabd7fff c, OxOOOOOOOO, 
Oxcf3cf3cc, Oxcf3cf3cc, Ox4fccf3c8, 
Ox00078000, Ox001fe000, Ox002ff000, Ox005ff800, 
Ox002ff800, Ox0057f800, OxOOOOOOOO, Ox02d7f f00, 
Ox05abff80, Ox0ad7fec0, Ox15efff60, Ox2bd7ffb0, 
Ox55ef f f98, Oxabd?fff c, OxOOOOOOOO, 

E><HIBff 11·2 (continued 
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Oxf3cf3cf0, Oxf3cf3cf0, Ox73cf3cf0, 
Ox00078000, Ox001fe000, Ox002ff000, Ox005ff800, 
Ox002f f800, Ox0057f800, OxOOOOOOOO, Ox02d7f f00, 
Ox05abff80, Ox0ad7fec0, Ox15efff60, Ox2bd7ffb0, 
Ox55eff f98, Oxabd7f ff c, OxOOOOOOOO, 
Ox3cf3cf3c, Ox3cf3cf3c, Ox3cf3cf38 

} ; 
Long small_alien[J = { 

Ox07800000, OxOfcOOOOO, 
Ox3ff00000, Ox5b680000, 
OxfffcOOOO, OxOOOOOOOO, 
Ox07800000, OxOfcOOOOO, 
Ox3ff00000, Ox6db00000, 
OxfffcOOOO, OxOOOOOOOO, 
Ox07800000, OxOf cOOOOO, 
Ox3f f OOOOO, Ox36d80000, 
Oxfff cOOOO, OxOOOOOOOO, 

} ; 

I* Sound routines *I 

overlay "game" 

OxOf cOOOOO, OxOOOOOOOO, 
/* windows */ 

Ox7ff80000, Ox1fe00000, 
OxOfcOOOOO, OxOOOOOOOO, 

/* windows */ 
Ox7ff80000, Ox1fe00000, 
OxOfcOOOOO, OxOOOOOOOO, 

/* windows */ 
Ox7ff80000, Ox1fe00000 

/* Sound routines for Megaroids by Mitch Bunnell */ 
#define VBase (char *)Oxefe1fe 
#define Soundlow Ox7fd00 
#define SndBufWLen Ox0172 
extern Long tickcount(); 
Long o L d_ ti ck; 
int wsound; /*which sound is being played */ 
/* sound info for explosion sound */ 
char pamp1[J = { 20,128, 20,112, 20,96, 20,80, 20,64, 

20,48, 30,32, 30,24, 30,16, 30,12, 30,8, 
10,0, 0,0 } ; 

char pl1[J = { 36,36,36,36,36,36,36,36,36,36,36,36,36, 
36,36,36,36,36,36,36,36,36,36,36,36, 
36,36,36,36,36,36,36,36,36,36,36,36,36 
}; 

char sound_List{420}; 
/*fire sound*/ 
char pamp2[J = { 85,64, 70,128, 58,64, 54,32, 48,32, 43,16, 

39,8, 36,4, 30,2, 30,0, 0,0 }; 

EXHIBIT 11-2 (continued) 



CHAPTER 11 MEGAROIDS-A LARGE-SCALE MACINTOSH APPLICATION 353 

char pl2[J = { 8,9,10,11,12,13,14,15,16,17,18,19,20,21, 
22,23,24,25,26,27,28,29,30}; 

char sound2_List[495J; 
/* big saucer sound */ 
char pl3[J = { 35,34,33,32,31,30,31,32,33,34,35}; 
char pamp3[J = { 125,200, 0,0 }; 
char sound3_List[125J; 
/* Little saucer sound */ 
char pl4[J = { 15,14,13,12,11,10,11,12,13,14,15}; 
char pamp4[J = { 250,200, 70,200, 0,0 }; 
char sound4_List[320J; 
/* new ship sound */ 
char pl5[J = { 10,10,10,10,10,10,10,10,10,10, 

148,148,148,148,148,148,148,148,148,148, 
10,10,10,10,10,10,10,10,10,10, 
148,148,148,148,148,148,148,148,148,148, 

10,10,10,10,10,10,10,10,10,10 }; 
char pamp5[J = {170,255, 190,255, 35,0, 170,255, 190,255, 

35,0, 170,255,200,255, 0,0 }; 
char sound5_List[1160J; 
I* Low bomp sound */ 
char pamp6[J = { 6,128, 6,120, 6,112, 6,104, 6,96, 6,88, 

6,80, 6,72, 6,64, 6,56, 6,48, 6,40, 6,32, 
6,24, 6,16, 6,8, 0,0 }; 

char pl6[J = { 62,62,62,62,62,62,62,62,62,62,62,62,62,62, 
62,62 }; 

char sound6_List[230J; 
/* high bomp sound */ 
char pamp7[J = { 6,128, 6,120, 6,112, 6,104, 6,96, 6,88, 

6,80, 6,72, 6,64, 6,56, 6,48, 6,40, 6,32, 
6,24, 6,16, 6,8, 0,0 }; 

char pl7[] = { 60,60,60,60,60,60,60,60,60,60,60,60,60,60, 
60,60 }; 

char sound7_List[210J; 
I* sound List tables */ 
unsigned char *tblsound[J = { sound6_List, sound7_List, 

sound2_List, sound1_List, sound3_List, sound4_List, 
sound5_List }; 

unsigned char *tblpl[J = { pl6, pl7, pl2, pl1, pl3, pl4, 
pl5 }; 

int tblsize[J = { sizeof(pl6), sizeof(pl7), sizeof(pl2), 
sizeof(pl1), sizeof(pl3), sizeof(pl4), sizeof(pl5)}; 

EXHIBIT 11-2 continued) 
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unsigned char *tblpamp[J = { pamp6, pamp7, pamp2, pamp1, 
pamp3, pamp4, pampS }; 

unsigned tblpolyl[J = { 1,1,8, Ox4000,1,1,1 }; 
int period, pcount, oldv, running; 
unsigned char *save_psound, *save_per; 
unsigned randat; 

iniLsound() /* initialize sound *I 

{ 

} 

i n t i ; 
i = wsound; /* rotate through sounds */ 
save_per = tblpl[iJ; 
period = *save_per; 
pcount = period; 
save_psound = tblsound[i] + 1; 
oldv = *tblsound[iJ; 
running = tblesize[iJ; 

rand(pcl) /* random number routine *I 

unsigned pcl; 
{ 

} 

int t1, t2; 
if (pcl > 1) { 

t1 = randat; 

} 

t2 = ((randat >>= 1) >> 1); 
if (!((t1 "t2) & 1)) randat I= pcl; 
else randat &= -pcl: 
return (randat & Oxff); 

else return (Qxff); 

open-sound() /* open sound routine *I 

{ 

int i,j, temp; 
unsigned char *pamp, *psound_list; 

EXHIBIT 11·2 continued) 
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wsound = O; 
for (i=O; i < sizeof(tblpamp)/4 ; i++) { 

pamp = tblpamp[iJ; 

} 

psound_List = tblsound[iJ; 
randat = 87367; 
temp = 0: 
do { 

j = *pamp++; 
do { 

if (rand(tblpoly1[i]) & 1) 
*psound_List++ = 

(((temp= -temp) & Oxff)*(int) 
*pamp)/0x100; 

else *psound_List++ = O; 
} while (--j); 
pamp++; 

} while (*pamp); 

running = O; 
d o_s o u n d ( ) ; 

/* clear sound 
*VBase &= Ox7f; 

List (because running is 0) */ 
/* turn sound on */ 

do-sound() I* do the sound (call 1/60 sec) */ 

{ 

if (running) { /* fi LL the sound buffer */ 
period = *save_per++; 
asm { 

MOVE.L #SoundLow,AO 
; point to sound buffer 

MOVE #SndBufWLen-1, DO 
MOVE.L save_psoundCA4),A1 

; get pointer in sound List 
MOVE period(A4),D1 
MOVE pcount(A4),D2 
MOVE oldv(A4),D3 

LOOP: 

; get buffer Length 

; get period 
; get period count 
; get old volume 

MOVE.B D3(A0) ; repeat old amplitude 

EXHIBIT 11-2 contlnwdl 
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} 

ADDQ #2,AO 
; point to next byte in sound buffer 

SUBQ #1, D2 
; decrement buffer counter 

DBEQ DO,LOOP 
; do for full buffer or end period 

BNE DONE 
; if not end of period then done 

MOVE D1,D2 
; count else (period count=O) 

; get next period 
MOVE.B (A1)+,D3 

; get save new amplitude as oldv 
DBF DO,LOOP 

; do till end of buffer 
DONE: 

MOVE.L A1,save_psound(A4) 
; save spot in sound List 

MOVE D2,pcount(A4) 
MOVE D3,oldv(A4) 
} 

--running; 
} /* else init_sound(); */ 
else { 

} 

asm { 
move.L 

; point 
move 

Ip: clr.b 
addq 
dbf 

} 

#SoundLow,AO 
to sound buffer 
#370-1, DO 
CAO) 
#2, AO 
DO, Ip 

; save period count 
; save old volume 

close_sound{) 

{ 

#VBase I= -Ox7f; 
} 

EXHIBIT 11-2 (continued) 
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Resource file for megaroids 

!megaroids 
APPLMEGR 
TYPE OLOG 

,100 
dummy 
75 45 277 467 
visible 
1 
0 
100 
TYPE OITL 

,100 
1 
button 
172 372 192 412 
OK 
TYPE MEGR = STR 

,0 
Test string 
TYPE FREF 

,128 
APPL 0 
TYPE BNOL 

,128 
MEGR 0 
ICN# 0 
0 128 
FREF 0 
0 128 
TYPE ICN# = GNRL 

,128 
• H 
0000 0000 0000 0000 0003 EOOO 0004 1COO 
0018 0200 ODED 0100 0300 OOCO 0400 0020 
0400 0010 0800 0008 DADA 0004 1530 0002 
1A20 0002 3A00 0A22 2A30 0402 30C0 0822 
2EEA 0044 3FSO 4004 2AA1 8004 3051 3454 
2FBO C8A4 1755 7148 1FAA 86A8 1700 1050 
OAEA ABFO OFOO 0050 06FB 57AO 01F7 EECQ 
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0030 7500 0007 FEOO 0000 0000 0000 0000 
0000 0000 0000 0000 0003 EOOO 0007 FCOO 
001F FEOO DOFF FFOO 03FF FFCO 07FF FFEO 
07FF FFFO OFFF FFF8 OFFF FFFC 1 FF F FFFE 
1EFF FFFE 3FFF FFFE 3FFF FFFE 3FFF FFFE 
3FFF FFFC 3FF F FF F C 3FFF FFFC 3FFF FFFC 
3FFF FFFC 1 FF F FFF8 1 FF F FFF8 1FFF FFFO 
OFFF FFFO OFFF FFFO 08FF FFEO 01FF FFCO 
003F FFOO 0008 FEOO 0000 0000 0000 0000 



acc.h 

max hea 

This appendix contains a listing of the Megamax header files used by 
the example programs that have appeared in previous chapters. 
Header files are used in the C programming language to isolate the 
machine-specific features of an implementation in a readily modifi­
able form. The large number of header files listed in this appendix is 
due to the very unique nature of programming on the Macintosh. 

All C compilers include details concerning the naming conventions 
used for Macintosh ROM Toolbox access, calling procedures to the 
toolbox and other implementation-specific differences in their use of 
header files on the Macintosh. Consult the supplied compiler docu­
mentation for further information. 

The Megamax implementation provides a representative and com­
plete set of header files. 

int -ACCDUMMY; /* Do not remove, necessary for linker */ 
extern _accopenC); 
extern _accprime(); 
extern _accctLC>; 
extern _accstatus<>; 
extern _acccloseC); 
#define ACC(F,D,E,M,L,S) asm {\ 

dc.wF\ 
dc.wD\ 
dc.wE\ 
dc.wM\ 
d c • w_a cc open+ 8 \ 

(continues) 
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dc.w_accprime+10\ 
d c • w_a c c c t l + 1 2 \ 
dc.w_accstatus+14\ 
dc.w_accclose+16\ 
de.bl\ 
dc.bS} 

control.h 

#ifndef srccopy 
#include <qd.h> 
#endif 
#ifndef noerr 
#include <mem.h> 
#endif 
#ifndef miscdef 
#include <misc.h> 
#endif 
#ifndef documentproc 
#include <win.h> 
#endif 
#define pushbutproc 0 
#define checkboxproc 1 
#define radiobutproc 2 
#define scrollbarproc 16 
#define inbutton 10 
#define incheckbox 11 
#define inupbutton 20 
#define indownbutton 21 
#define inpageup 22 
#define inpagedown 23 
#define inthumb 129 
typedef struct CONTROLRECORD{ 

struct CONTROLRECORD **nextcontrol; 
windowptr contrlowner; 
rect contrlrect; 
boolean contrlvis; 
char contrlhilite; 
int contrlvalue; 
int contrlmin; 

(continued) 
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int contrlmax; 
handle contrlproc; 
handle contrldata; 
procptr contrlaction; 
Long contrlrfcon; 
char contrltitle[256J; 

} controlrecord; 
typedef controlrecord *controlptr; 
typedef controlptr *controlhandle; 
extern controlhandle newcontroLC>; 
extern controlhandle getnewcontroLC>; 
extern Long getcrefconC>; 
extern procptr getctlactionC>; 

ctype.h 

#define _tolower(c) c+32 
#define _toupper(c) c-32 
#define isalpha(c) Cc>='A' && c<='Z' II c>='a' && c<='z') 
#define isupper(c) (c>='A' && c<='Z') 
#define islower(c) (c>='a' && c<='z') 
#define isdigit(c) (c>='O' && c<='9') 
#define isalnum(c) Cisalpha(c) 11 isdigit(c)) 
#define isspace(c) (c==• ' II c== 1 \t 1 II c== 1 \r 1 11 c=='\n' 

II c=='\f '> 
#define ispunct(c) Cc>=' ' && !isalnum(c)) 
#define isprint(c) (c>=040 && c<=0176) 
#define iscntrl(c) (c>=O && (c==0177 11 c<' ')) 
#define isascii(c) (c>=O && c<0200) 

desk.h 

#define cutcmd 0 
#define copycmd 1 
#define pastecmd 2 
#define undocmd 3 
#define accevent 64 
#define accrun 65 
#define acccursor 66 

(continued) 
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#define accmenu 67 
#define accundo 68 
#define accclear 69 
#define acccut 70 
#define acccopy 71 
#define accpaste 72 

device.h 

#ifndef srccopy 
#include <qd.h> 
#endif 
#ifndef noerr 
#include <mem.h> 
#endif 
#ifndef miscdef 
#include <misc.h> 
#endif 
#ifndef documentproc 
#include <win.h> 
#endif 
typedef struct { 

long dctldriver; 
int dctlf lags; 
int dctlqueue; 
ptr dctlqhead; 
ptr dctlqtail; 
long dctlposition; 
handle dctlstorage; 
int dctlrefnum; 
long dctlcurticks; 
windowpeek dctlwindow; 
int dctldelay; 
int dctlemask; 
int dctlmenu; 

} dctlentry; 

dialog.h 

#ifndef srccopy 
#include <qd.h> 

(continued) 



#endif 
#ifndef noerr 
#include <mem.h> 
#endif 
#ifndef miscdef 
#include <misc.h> 
#endif 
#ifndef documentproc 
#include <win.h> 
#endif 
#ifndef tejustleft 
#include <te.h> 
#endif 
#define ctrlitem 4 
#define btnctrl 0 
#define chkctrl 1 
#define radctrl 2 
#define resctrl 3 
#define stattext 8 
#define edittext 16 
#define iconitem 32 
#define picitem 64 
#define useritem 0 
#define itemdisable 128 
#define ok 1 
#define cancel 2 
#define stopicon 0 
#define noteicon 1 
#define ctnicon 2 
typedef windowptr dialogptr; 
typedef struct { 

windowrecord window; 
handle items; 
tehandle texth; 
int editfield; 
int editopen; 
int adefitem; 

} dialogrecord; 
typedef dialogrecord •dialogpeek; 
typedef struct { 

rect boundsrect; 
int procid; 
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boolean visible; 
boolean filler1; 
boolean goawayf Lag; 
boolean filler2; 
Long ref con; 
int itemsid; 
char title[256J; 

} dialogtemplate; 
typedef dialogtemplate •dialogptr; 
typedef dialogtptr •dialogthndl; 
typedef struct { 

short bolditem; /* subrange 0 •• 1 •I 
boolean boxdrawn; 
short sound; /* subrange 0 •• 3 •I 

} stagelist[4J; /• goes from 0 to 3 instead of 1 to 4 •/ 
typedef struct { 

rect boundsrect; 
int itemsid; 
stagelist stages; 

} alerttemplate; 
typedef alerttemplate •alerttptr; 
typedef alerttptr •alertthndl; 
extern dialogptr newdialogC>; 
extern dialogptr getnewdialogC>; 

errno.h 

extern int errno; 

event.h 

#ifndef srccopy 
#include <qd.h> 
#endif 
#define nullevent 0 
#define mousedown 1 
#define mouseup 2 
#define keydown 3 

/* defined in exitc. •I 
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#define keyup 4 
#define autokey 5 
#define updateevt 6 
#define diskevt 7 
#define activateevt 8 
#define abortevt 9 
#define networkevt 10 
#define driverevt 11 
#define app1evt 12 
#define app2evt 13 
#define app3evt 14 
#define app4evt 15 
#define nullmask 1 
#define mdownmask 2 
#define mupmask 4 
#define keydownmask 8 
#define keyupmask 16 
#define autokeymask 32 
#define updatemask 64 
#define diskmask 128 
#define activmask 256 
#define abortmask 512 
#define networkmask 1024 
#define drivermask 2048 
#define app1mask 4096 
#define app2mask 8192 
#define app3mask 16384 
#define app4mask -32768 
#define everyevent -1 
#define optionkey Ox0800 
#define capslockkey Ox0400 
#define shiftkey Ox0200 
#define cmdkey Ox0100 
#define mousebut Ox0080 
#define windowact Ox0001 
#define winsdiftype Ox0002 
typedef struct { 

int what; 
long message; 
long when; 
point where; 
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int modifiers; 
} eventrecord; 

/* keymap - really should be packed array[1 •• 128J of 
boolean */ 

typedef int keymap[8J; 
extern Long tickcountC>; 

file.h 

#ifndef srccopy 
#include <qd.h> 
#endif 
#ifndef noerr 
#include <mem.h> 
#endif 
#define fhasbundle 32 
#define finvisible 64 
typedef char osstr255[256J; 
typedef char ostype[4J; 
typedef struct { 

ostype fdtype; 
ostype fdcreator; 
int fdf Lags; 
point fdlocation; 
int fdf Ldr; 

} finfo; 
typedef union { 

/* control information */ 
int sndval; /* sound driver */ 
int asncconfig; /* async driver */ 
struct { 

ptr asncbptr; 
int asncblen; 
} asyncinbuff; 

struct { 
Long asnchndshk; 
Long asncmisc; 
} asyncshk; 

struct { /* printer driver */ 
(continued) 
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long param1; 
long param2; 
long param3; 
} printer; 

struct { /* font manager •I 
ptr fontrecptr; 
int fontcurdev; 
} fontmgr; 

ptr diskbuff; /* disk driver •I 
I• status information •/ 

long asyncnbytes; I• async driver •/ 
struct { 

int asncs1; 
int asncs2; 
int asncs3; 
} asyncstatus; 

struct { /* disk driver •/ 
int dsktracklock; 
long dskinfobits; 
int filler3; /*per Inside Macintosh•/ 
} diskstat; 

struct { /* menu manager •I 
int menuident; 
int itemnumber; 
} menustatus; 

} opparamtype; 
typedef opparamtype •opparamptr; 
typedef struct { 

ptr iolink; 
int iotype; 
int iotrap; 
ptr iocmdaddr; 
procptr iocompletion; 
int ioresult; 
char •ionameptr; 
int iovrefnum; 
union { 

struct { 
int iorefnum; 
char ioversnum; 
char iopermssn; 
ptr iomisc; 
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ptr iobuffer; 
Long ioreqcount; 
Long ioactcount; 
int ioposmode; 
Long ioposoffset; 

} ioparam; 
struct { 

int iofrefnum; 
char iofversnum; 
char fiLLer1; 
int iofdirindex; 
char iof Lattrib; 
char iof Lversnum; 
f info iof Lfndrinfo; 
Long iof Lnum; 
int iof LstbLk; 
Long iof LLgLen; 
Long iof LpyLen; 
int iof LrstbLk; 
Long iofLrLgLen; 
Long iof LrpyLen; 
Long iof Lcrdat; 
Long iof Lmddat; 

} fiLeparam; 
struct { 

Long f i L Ler2; 
int iovoLindex; 
Long iovcrdate; 
Long iovLsbkup; 
int iovatrb; 
int iovnmfLs; 
int iovdirst; 
int iovbLLn; 
int iovnmaLbLks; 
Long iovaLbLksiz; 
Long iovcLpsiz; 
int ioaLbLst; 
Long iovnxtfnum; 
int iovfrbLk; 

} voLumeparam; 
struct { 
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int filler3; 
int cscode; 
opparamtype csparam; 

} cntrlparam; 
} paramunion; 

} paramblockrec; 
typedef paramblockrec •paramblkptr; 

fmath.h 

I• header file for transcendental function. Source -
packS.c •I 

#define log2(x) _unop(x,2) 
#define ln(x) _unop(x,O> 
#define ln1Cx) _unop(x,4) 
#define exp2(x) _unopCx,Oxa) 
#define exp(x) _unopCx,Ox8) 
#define exp1(x) _unopCx,Oxc) 
#define sin(x) _unopCx,Ox18) 
#define cos(x) _unopCx,Ox1a) 
#define tan<x> _unopCx,Ox1c) 
#define atan<x> _unopCx,Ox1e) 
#define nextrandom(x) _unop(x,Ox20) 
#define compundCr,n,x) _triopCr,n,x,Oxc014) 
#define annuityCr,n,x) _triopCr,n,x,Oxc016) 
extern double _unopC); 
extern double _triop(); 
extern double pwriC); 
extern double pwryC); 
extern double sqrt(); 
#define FP68K Oxa9eb 
#define TO-NEAREST 
#define TO-POS-INFINITY 
#define TO-NEG-INFINITY 
#define TO-ZERO 
#define fsetround(x) \ 

asm { \ 

OxOOOO 
Ox2000 
Ox4000 
Ox6000 

move.w #x, -CA7) \ 
move.I A7, -CA7) \ 
move 1, -CA7) \ 
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} 

fnctl.h 

dc.w 
addq 

FP68K \ 
#2, A7 \ 

#define 0-RDONLY 1 
#define Q_WRONLY 2 
#define 0-RDWR 3 
#define Q_BINARY 8192 /* none of the Low 12 bits used */ 

/* to conform with UNIX */ 
extern int _iovrefnum; 

font.h 

#ifndef srccopy 
#include <qd.h> 
#endif 
#ifndef noerr 
#include <mem.h> 
#endif 
#define systemfont 0 
#define applfont 1 
#define newyork 2 
#define geneva 3 
#define monaco 4 
#define venice 5 
#define London 6 
#define athens 7 
#define sanfran 8 
#define toronto 9 
#define propfont Ox9000 
#define fixedfont OxbOOO 
#define fontwid OxacbO 
typedef struct { 

/* defined in open.c */ 
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int family; 
int size; 
style face; 
short needbits; 
int device; 
point numer; 
point denom; 

} fminput; 
typedef struct { 

int errnum; 
handle fonthandle; 
short fmbold; 
short fmitalic; 
short uloffset; 
short ulshadow; 
short ulthick; 
short fmshadow; 
short extra 
short ascent; 
short descent; 
short widmax; 
short Leading; 
short unused; 
point numer; 
point denom; 

} fmoutput; 
typedef fmoutput *fmoutptr; 
typedef struct { 

int fonttype; 
int firstchar; 
int Lastchar; 
int widmax; 
int kernmax; 
int ndescent; 
int frectmax; 
int chheight; 
int owtloc; 
int ascent; 
int descent; 
int Leading; 
int rowwords; 

} fontrec; 
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mem.h 

#define noerr 0 
#define memfullerr -108 
#define nilhandleerr -109 
#define memwzerr -111 
#define mempurerr -112 
#define maxsize Ox800000 
typedef char *ptr; 
typedef ptr *handle; 
typedef ptr procptr; 
typedef struct { 

ptr bklim; 
ptr purgeptr; 
ptr hfstfree; 
Long zcbf ree; 
procptr gzproc; 
int moremast; 
int f Lags; 
int cntrel; 
int maxrel; 
int cntnrel; 
int maxnrel; 
int cntempty; 
int cnthandles; 
Long mincbfree; 
procptr purgeproc; 
ptr spareptr; 
ptr allocptr; 
int heapdata; 

} zone; 
typedef zone *thz; 

'* The following typedef defines the structure of a memory 
block. The Length of blkdata is determined by the byte 
count in the first Long. The defines are masks for the 
fields of the block elements. 

*I 
typedef struct { 

Long tagbc; I* tag and byte count field */ 
Long relhandle; 
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/* rel handle for reloc. blks, else pointer */ 
char blkdata[J; /* all block data starts here */ 

} block; 
#define tagmask OxcOOOOOOOL /* 2-bit tag field mask */ 
#define bcoffmask OxOFOOOOOOL 

/* 4-bit byte count offset mask */ 
#define bcmask OxOOFFFFFFFL 

/* 24-bit byte count Cptr addr, */ 
/* etc.) mask */ 

extern int _memerr; /*defined in mem1.c */ 
extern thz getzoneC); 
extern thz systemzoneC); 
extern thz appliczoneC); 
extern handle newhandle(); 
extern long gethandlesizeC); 
extern thz handlezoneC); 
extern handle recoverhandleC); 
extern ptr newptrC); 
extern long getptrsizeC); 
extern thz ptrzoneC); 
extern long freememC>; 
extern long maxmemC>; 
extern long compactmemC>; 
extern handle gzsavehndC>; 
extern ptr topmemC>; 

menu.h 

#ifndef noerr 
#include <mem.h> 
#endif 
#ifndef ressysref 
#include <res.h> 
#endif 
#define nomark 0 
#define checkmark 18 
#define applesymbol 20 
#define mdrawmsg 0 
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#define mchoosemsg 1 
#define msizemsg 2 
#define textmenuproc 0 
typedef struct { 

int menuid; 
int menuwidth; 
int menuheight; 
handle menuproc; 
Long enablef lags; 
char menudata[256J; 

} menuinfo; 
typedef menuinfo *menuptr; 
typedef menuptr *menuhandle; 
extern menuhandle newmenu(); 
extern menuhandle getmenuC>; 
extern handle getnewmbarC>; 
extern handle getmenubarC>; 
extern Long menuselectC>; 
extern Long menukey(); 
extern menuhandle getmhandle(); 

misc.h 

#ifndef srccopy 
#include <qd.h> 
#endif 
#define miscdef 1 
typedef short boolean; 
extern int _initwin; 
extern fontinfo _fi; 
extern rect _pr; 

os.h 

#ifndef fhasbundle 
#include <file.h> 
#endif 
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typedef struct { 
long valid; 
int porta; 
int portb; 
long alarm; 
int font; 
int kbdprint; 
int volclik; 
int misc; 

} sysparmtype; 
typedef sysparmtype *syspptr; 
typedef int oserr; 
typedef struct VBLTASK { 

struct VBLTASK *vblink; 
int vlbtype; 
procptr vbladdr; 
int vblcount; 
int vblphase; 

} vbltask; 
typedef struct DRVQEL { 

struct DRVQEL *drvlink; 
int drvflags; 
int drvrefnum; 
int drvfsid; 
int drvblksize; 

} drvqel; 
typedef struct EVQEL { 

struct EVQEL *evlink; 
int evtype; 
int evwhat; 
long evmessage; 
long evwhen 
point evwhere; 
int evmodifiers; 

} evqel; 
typedef struct VCB { 

struct VCB *vcblink; 
int vcbf lags 
int vcbsigword; 
int fcbcrdate; 
int vcblsbkup; 
int vcbatrb; 
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int vcbnmfis; 
int vcbdirst; 
int vcbbLLn; 
int vcbnmbLks; 
Long vcbaLbLksiz; 
Long vcbcLpsiz; 
int vcbaLbLst; 
Long vcbnxtfnum; 
int vcbfreebks; 
char vcbvn[28J; /* first byte is Length byte */ 
int vcbdrvnum; 
int vcbdrefnum; 
int vcbfsid; 
int vcbvrefnum; 
ptr vcbmadr; 
ptr vcbbufadr; 
int vcbmLen; 
int vcbdirindex; 
int vcbdirbLk; 

} vcb; 
typedef union { 

vbLtask vbLqeLem; 
parambLockrec ioqeLem; 
drvqeL drvqeLem; 
evqeL evqeLem; 
vcb vcbqeLem; 

} qeLem; 
typedef qeLem •qeLemptr; 
typedef struct { 

int qf Lags; 
qeLemptr qhead; 
qeLemptr qtai L; 

} qhdr; 
typedef qhdr •qhdrptr; 
typedef struct { 

int year; 
int month; 
int day; 
int hour; 
int minute; 
int second; 
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int dayofweek; 
} datetimerec; 

pack.h 

#ifndef srccopy 
#include <qd.h> 
#endif 
#ifndef noerr 
#include <mem.h> 
#endif 
#ifndef miscdef 
#include <misc.h> 
#endif 
#ifndef fhasbundle 
#include <file.h> 
#endif 
#define dskinit 2 
#define stdfile 3 
#define flpoint 4 
#define trfunc 5 
#define intutil 6 
#define bdconv 7 
/*standard file definitions*/ 
#define putdlgid -3999 
#define putsave 1 
#define putcancel 2 
#define puteject 5 
#define putdrive 6 
#define putname 7 
#define getdlgid -4000 
#define getopen 1 
#define getcancel 3 
#define geteject 5 
#define getdrive 6 
#define getnmlist 7 
#define getscroll 8 
typedef struct { 

boolean good; /* boolean */ 
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boolean copy; 
ostype ftype; 
int vrefnum; 
int version; 
char fnameC:64J; 

} sf reply; 
typedef ostype sftypelistC:4J; 

qd.h 

#define srccopy 0 
#define srcor 1 
#define srcxor 2 
#define srcbic 3 
#define notsrccopy 4 
#define notsrcor 5 
#define notsrcxor 6 
#define notsrcbic 7 
#define patcopy 8 
#define pator 9 
#define patxor 10 
#define patbic 11 
#define notpatcopy 12 
#define notpator 13 
#define notpatxor 14 
#define notpatbic 15 
#define blackcolor 33 
#define whitecolor 30 
#define redcolor 205 
#define greencolo: 341 
#define bluecolor 409 
#define cyancolor 273 
#define magentacolor 137 
#define yellowcolor 69 
#define piclparen 0 
#define picrparen 1 
typedef char qdbyte; 
typedef qdbyte •qdptr; 
typedef qdptr •qdhandle; 
typedef char patternC:8J; 
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typedef int bits16C16J; 
typedef int grafverb; 
typedef int styleitem; 
#define bold 1 
#define italic 2 
#define underline 4 
#define outline 8 
#define shadow 16 
#define condense 32 
#define extend 64 
typedef short style; /* set of above defines */ 
typedef struct { 

int ascent; 
int descent; 
int widmax; 
int Leading; 

} fontinfo; 
typedef union { 

struct { 
int v; 
int h; 
} a; 

int vhC2J; 
} point; 

typedef union { 
struct { 

int top; 
int Left; 
int bottom; 
int right; 
} a; 

struct { 
point topleft; 
point botright; 
} b; 

} rect; 
typedef struct { 

qdptr baseaddr; 
int rowbytes; 
rect bounds; 

} bitmap; 
typedef struct { 
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bits16 data; 
bits16 mask; 
point hotspot; 

} cursor; 
typedef struct { 

point pnloc; 
point pnsize; 
int pnmode; 
pattern pnpat; 

} penstate; 
typedef struct { 

int rgnsize; 
re ct rgnbbox; 

} region; 
typedef region *rgnptr; 
typedef rgnptr *rgnhandle; 
typedef struct { 

int picsize; 
re ct picframe; 

} picture; 
typedef picture *picptr; 
typedef picptr *pichandle; 
typedef struct { 

int polysize; 
re ct polybox; 
point polypoints[1J; 

} polygon; 
typedef polygon *polyptr; 
typedef polyptr *polyhandle; 
typedef struct { 

qdptr textproc; 
qdptr Lineproc; 
qdptr rectproc; 
qdptr rrectproc; 
qdptr ovalproc; 
qdptr arcproc; 
qdptr polyproc; 
qdptr rgnproc; 
qdptr bitsproc; 
qdptr commentproc; 
qdptr txmeasproc; 
qdptr getpicproc; 
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qdptr putpicproc; 
} qdprocs; 

typedef qdprocs *qdprocsptr; 
typedef struct { 

int device; 
bitmap portbits; 
rect portrect; 
rgnhandle visrgn; 
rgnhandle cliprgn; 
pattern bkpat; 
pattern fillpat; 
point pnloc; 
point pnsize; 
int pnmode; 
pattern pnpat; 
int pnvis; 
int txfont; 
style txface; 
int txmode; 
int txsize; 
Long spextra; /* int in Inside Macintosh */ 
Long fgcolor; 
Long bkcolor; 
int colrbit; 
int patstretch; 
qdhandle picsave; 
qdhandle rgnsave; 
qdhandle polysave; 
qdprocsptr grafprocs; 

} grafport; 
typedef grafport *grafptr; 
extern rgnhandle newrgnC); 
extern pichandle openpictureC>; 
extern polyhandle openpolyC); 

qdvars.h 

/* quickdraw globals, defined in qd1.o */ 
#ifndef systemfont 
#include <font.h> 
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#endif 
typedef struct { 

fmoutput fontdata; 
fmoutptr fontptr; 
Long ontadj; 
point patalign; 
int polymax; 
polyhandle thepoly; 
int playindex; 
pichandle playpic; 
int rgnmax; 
int rgnindex; 
qdhandle rgnbuf; 
region widedata; 
rgnptr widemaster; 
rgnhandle wideopen; 
Long randseed; 
bitmap screenbits; 
cursor arrow; 
pattern dkgray; 
pattern Ltgray; 
pattern gray; 
pattern black; 
pattern white; 
grafptr qdtheport; 

} qdvar; 
extern qdvar qdvars; 
#define theport Cqdvars.qdtheport) 

res.h 

#define ressysref 128 
#define ressysheap 64 
#define respurgeable 32 
#define reslocked 16 
#define resdprotected 8 
#define respreload 4 
#define reschanged 2 
#define resuser 1 
#define resnotfound -192 
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#define resfnotfound -193 
#define addresfailed -194 
#define addreffailed -195 
#define rmvresfailed -196 
#define rmvreffailed -197 
#define mapreadonly 128 
#define mapcompact 64 
#define mapchanged 32 
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typedef char restype[4J; /*goes from 0 •• 3 not 1 •• 4 */ 
extern char ••getindresourceC>; 
extern char ••getresourceC>; 
extern char ••getnamedresourceC>; 
extern long sizeresourceC>; 

scrap.h 

#ifndef noerr 
#include <mem.h> 
#endif 
#define notypeerr -102 
typedef struct { 

long scrapsize; 
handle scraphandle; 
int scrapcount; 
int scrapstate; 
~har •scrapname; 

} scrapstuff; 
typedef scrapstuff •pscrapstuff; 
extern pscrapstuff infoscrapC>; 
extern long unloadserapC); 
extern long loadscrapC); 
extern long getscrapC); 
extern long zeroscrapC); 
extern long putscrapC>; 

seg.h 

#ifndef fhasbundle 
#include <file.h> 
#endif 
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#define appopen 0 
#define appprint 1 
typedef struct { 

int vrefnum; 
ostype ftype; 
int versnum; 
char fname[256J; 

} appfile; 

sound.h 

#ifndef tooldef 
#include <toolbox.h> 
#endif 
#define swmode -1 
#define ftmode 1 
#define ffmode 0 
typedef char freewave[30001J; 
typedef struct { 

int mode; 
fixed count; 
f reewave wavebytes; 

} ffsynthrec; 
typedef ffsynthrec *ffsynthptr; 
typedef struct { 

int count; 
int amplitude; 
int duration; 

} tone; 
typedef tone tones[5001J; 
typedef struct { 

int mode; 
tones triplets; 

} swsynthrec; 
typedef swsynthrec *swsynthptr; 
typedef char wave[256J; 
typedef wave *waveptr; 
typedef struct { 

int duration; 
fixed sound1rate; 
long sound1phase; 
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fixed sound2rate; 
Long sound2phase; 
fixed sound3rate; 
Long sound3phase; 
fixed sound4rate; 
Long sound4phase; 
waveptr sound1wave; 
waveptr sound2wave; 
waveptr sound3wave; 
waveptr sound4wave; 

} ftsoundrec; 
typedef ftsoundrec *ftsndrecptr; 
typedef struct { 

int mode; 
ftsndrectptr sndrec; 

} ftsynthrec; 
typedef ftsynthrec *ftsynthptr; 

stdio.h 

#define _BUFSIZE 512 
#define -NFILE 12 
typedef struct _iobuf { 

ch a r *-Pt r; 
int _c nt; 
c h a r * _b a s e ; 
int _f Lag; 
int _fd; 
Long _mark; 
/*position relative to start of file of _base*/ 

} FILE; 
extern FILE _iob[_NFILEJ; 
#define stdin c&_iob[OJ) 
#define stdout C&_iob[1J) 
#define stderr c&_iob[2]) 
#define -READ 01 
#define -WRITE 02 
#define -APPEND 04 
#define -UNBUF 010 
#define -BIGBUF 020 
#define -EOF 040 
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#define -ERR 0100 
#define -DIRTY 0200 

/* buffer was changed and must be written to */ 
I* file*/ 

#define NULL OL 
/* must be long since it can be passed as a */ 
/* parameter */ 

#define EOF (-1) 
#define getc(p) (--(p)->_cnt >= 0 ? *(p)->_ptr++ & 0377 
_fillbuf(p)) 

#define getchar() getc(stdin) 
#define putc(x,p) (--(p)->_cnt >= 0 ? (*(p)->_ptr++ = 

(x)) & 0377 :\ _flushbuf((x),p)) 
#define putchar(x) putc(x,stdout) 
#de f i n e f e o f ( p ) ( ( p ) - > _ f l a g &-E 0 F ) 
#de f i n e f e r r o r ( p ) ( ( p ) - > _ f l a g &-E R R ) 
#define clearerr(p) ((p)->_flag&= .... LERR I -EOF)) 
#define fileno(p) ((p)->_fd) 
#define abs(x) ((x)<O?-(x):(x)) 
#define rand(x) random(x) 
#define srand(x) (qdvars.randseed = (x)) 
extern FILE *fopen(); 
extern long ftell(); 
extern char *gets<>; 
extern char *fgets<>; 
typedef long jmp_buf[7J; 

string.h 

extern char *strcat<>; 
extern char *strncat(); 
extern char *strcpy(); 
extern char *strncpy(); 

te.h 

#ifndef srccopy 
#include <qd.h> 
#endif 
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#ifndef noerr 
#include <mem.h> 
#endif 
#define tejustleft 0 
#define tejustcenter 1 
#define tejustright -1 
typedef char *charsptr; 
typedef charsptr *charshandle; 
typedef struct { 

rect destrect; 
rect viewrect; 
rect selrect; 
int Lineheight; 
int firstbl; 
point selpoint; 
int selstart; 
int selend; 
int active; 
ptr wordbreak; 
ptr clickloop; 
Long clicktime; 
int clickloc; 
Long carettime; 
int caretstate; 
int just; 
int Length; 
handle htext; 
int recalback; 
int recallines; 
int clickstuff; 
int cronly; 
int txfont; 
short txface; 
int txmode; 
int txsize; 
grafptr inport; 
ptr highhook; 
ptr carethook; 
int nlines; 
int Linestarts[J; 

} terec; 
typedef terec *teptr; 
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typedef teptr •tehandle; 
extern tehandle tenewC>; 
extern charshandle tegettextC>; 

toolbox.h 

#ifndef srccopy 
#include <qd.h> 
#endif 
#ifndef noerr 
#include <mem.h> 
#endif 
#define tooldef 1 
typedef long fixed; 
typedef struct { 

long hilong; 
long lolong; 

} int64bit; 
typedef char •stringptr; 
typedef stringptr •stringhandle; 
typedef cursor •cursptr; 
typedef cursptr •curshandle; 
typedef pattern •patptr; 
typedef patptr •pathandle; 
extern fixed fixratioC>; 
extern fixed fixmuLC>; 
extern stringhandle newstring(); 
extern stringhandle getstringC>; 
extern long munger<>; 
extern long bitandC>; 
extern long bitorC>; 
extern long bitxorC>; 
extern long bitnotC>; 
extern long bitshiftC>; 
extern handle geticonC>; 
extern pathandle getpatternC>; 
extern curshandle getcursorC); 
extern pichandle getpictureC>; 

(continued) 



vert.h 

#ifndef noerr 
#include <mem.h> 
#endif 
#define vtype 1 
typedef struct { 

ptr vbllink; 
int vbltype; 
procptr vbladdr; 
int vblcount; 
int vblphase; 

} vblcntrlblk; 
typedef vblcntrlblk *vblcbptr; 

win.h 

#ifndef srccopy 
#include <qd.h> 
#endif 
#ifndef noerr 
#include <mem.h> 
#endif 
#ifndef miscdef 
#include <misc.h> 
#endif 
#ifndef tooldef 
#include <toolbox.h> 
#endif 
#define documentproc 0 
#define dboxproc 1 
#define dboxzero 2 
#define mdboxproc 3 
#define rdocproc 16 
#define dialogkind 2 
#define userkind 8 
#define indesk 0 
#define inmenubar 1 
#define insyswindow 2 
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(continued) 
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#define incontent 3 
#define indrag 4 
#define ingrow 5 
#define ingoaway 6 
#define wnohit 0 
#define wincontent 1 
#define windrag 2 
#define wingrow 3 
#define wingoaway 4 
typedef grafptr windowptr; 
typedef struct WINDOWRECORD { 

grafport port; 
int windowkind; 
boolean visible; 
boolean hilited; 
boolean goawayf lag; 
boolean sparef lag; 
rgnhandle strucrgn; 
rgnhandle contrgn; 
rgnhandle updatergn; 
handle windowdefproc; 
handle datahandle; 
stringhandle titlehandle; 
int titlewidth; 
handle controllist; 
struct WINDOWRECORD *nextwindow; 
pichandle windowpic; 
long ref con; 

} windowrecord; 
typedef windowrecord *windowpeek; 
extern windowptr newwindowC>; 
extern windowptr getnewwindowC>; 
extern windowptr frontwindowC>; 
extern boolean trackgoawayC>; 
extern long growwindowC>; 

(concluded) 



This appendix contains a brief summary of the C language. More 
information concerning the C language can be found in the books 
listed at the end of Chapter 2. Pocket guides to C are often supplied 
with C compiler products. Two excellent summary guides to C are 
commercially available. AC Library Reference for ljNIX pocket guide 
is available from SSC and The C Programmer's Handbook, written by 
M.I. Bolsky at the Systems Training Center of Bell Laboratories, is 
available from Prentice-Hall . These two sources are listed below: 

C Library Reference for UNIX 
SSC 
P.O. Box 7 
Northgate Station 
Seattle, WA 98125 

The C Programmer's Handbook (M.I. Bolsky, 1985) 
Prentice-Hall, Inc. 
Englewood Cliffs, NJ 07632 

Shown on the pages that follow is a conose guide to the C 
programming language. 

A. Structure of a C program 

#include <stdio.h> 
/* include standard input/output */ 
/* Library; this file often supplied*/ 
/*with a particular C compiler */ 

(con tinued) 
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#include •••• 
I* include other files, as needed *I 

#define ••••• 
/* define constants; constants are */ 
I* usually denoted by upper-case */ 
I* names only */ 

<variable type> <variable List> 
/* declare all global variables */ 

main <<optional arguments>) /* define main function */ 
<optional declaration of parameters> 
{ 

<optional declaration of Local variables for main> 
<body of main function C code> 
} 

/* define other program functions to be used by main */ 
<type returned by function> <function name> 

{ 

(<parameter List, if present>) 
<declaration of parameter types> 

<declaration of Local variables for function> 
<body of function C code> 
} 

(concluded) 

B. Statement format 

Shown below are the valid C statements. Presented first is a brief phrase 
or phrases describing the statement then a generic example of the 
program statement in use. 

Comments: 

Simple statements: 
Null statements: 
Compound statements: 

/*comments in C are enclosed by slash-asterisk, asterisk-
slash pairs, as here •I 

simple statements are terminated by a semi-colon, as in x = 1; 
null statements may exist, as a semicolon ; 
compound statements are a set of simple statements enclosed 

within braces; a compound statement may appear anywhere 
a simple statement may appear: 

I 
a= 1; 
b=2; 
c =a+ b; 

l 
(continues) 



if conditional: 

while loop: 

for loop: 

do loop: 

switch format: 

break statement: 

continue statement: 

return statement: 

goto statement: 

label statement: 
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perform the statement if the condition is true, else perform the 
else clause (if present) or fall through to next statement 
if (condition) 

statement1; /* condition true *I 
else 

statement2; /* condition false *I 
perform statement, or compound statement 

while condition is true 
while (condition) simple statement; 
while (condition) 
{ 
compound statement to 
be performed 
} 

perform initialization once; check conditional statement; if true, 
perform C program statement then adjust counter. 
for (initialization; condition; adjustment) 

{ 
C program statement (or compound C 
program statements) 
} 

perform C program statement until condition is false; testing is 
done at bottom of loop 
do 

{ 
C program statement (or compound C 
program statements) 
} 

while (condition); 
evaluate expression and jump to appropriate case statement; 

if no break statement then fall into next case statement; 
default case allowed 
switch (expression) 

case1: statement1; break; 
case2: statement2; break; 

default: default statements; 
terminate most recent while, do, for, or switch control structure 

break; 
immediate jump to bottom of loop in while, do, or for control 

structure 
continue; 

exit function and return expression (optional) to calling function 
return expression; 

unconditional jump to statement preceded by the specified label 
goto label1; 

label1: .... 
a label marks a statement 

label1: C program statement 
(concluded) 



394 PROGRAMMING C ON THE MACINTOSH 

C. Preprocessor commands 

C programs may contain directives to the preprocessor. These direc­
tives are preceded by a #. Listed below are the valid preprocessor 
directives allowed in all C compilers. 

D. Constants 

decimal number: 
hexadecimal number: 
octal number: 
floating-point number: 
character: 
long decimal number: 
long hexadecimal: 
scientific notation: 
null-terminated string: 

define string: 

define macro: 

undefine: 

conditional compile: 
#if: 

1345 
Ox67af 
0177 
3.14 
'a' 
1234L 
Ox67afL 
1.2e-5 
"abed" 

#else: 
#end if: 

include file: 
(local file) 

include file: 
(system file) 

E. Special characters 

newline (line-feed) NL (FF) '\ n' 
horizontal tab HT '\ t' 
vertical tab VT '\ v' 

substitute optional string for identifier 
#define TRUE 1 

substitute expanded macro for identifier 
#define abs(x) ( (x) < 0 ? -(x): (x)) 

undefine (forget) previously defined identifier 
#undef TRUE 

compile if the constant expression is TRUE 
#if SEGMENT == 1 
compile if the identifier is defined 
#ifdef MODULE1 
compile if the identifier is not defined 
#ifndef MODULE1 

compile if previous #if condition is FALSE 
terminate conditional compilation 
replace this line with the contents of the specified file 

#include "local.h" 
replace this line with the contents of the specified system file 

#include <stdio.h> 

(continued) 



backspace BS 
carriage return CR 
formfeed FF 
backslash\ 
single quote ' 
double quote " 

'\b' 
'\r' 
'\I' 
'\\' 
'\" 
l\UI 
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null character NUL 
arbitrary octal constant 

'\O' 
'\ddd' 1· 3 digit octal code• I 

F. Variable declarations 

character: 
integer: 
signed long integer: 
signed short integer: 
unsigned integer: 
floating-point: 
double precision: 
combinations: 

pointers: 

register: 

external: 

static: 
auto: 

array: 

structure: 

union: 

type definition: 

char a; 
inti, j, k; 
long total; 
short subtotal; 
unsigned x; 
float pi; 
double pl2; 
short int, long int, 

unsigned int, 
long float 

char •ptr; 

register int i; 

extern int tick; 

static inti; 
auto int x; 

char msg []= 
"MESSAGE\n"; 

typedef struct { 
bits16 data; 
bits16 mask; 
point hotspot; 
} cursor 

typedef union { 
struct { 

int v,h;}a 
int vh[2]; 

} point; 
typedef char •string 

(concluded) 

1· signed, one byte •I 
1· signed integers •I 
/* signed large integer •I 
1· signed small integer •I 
1· unsigned integer •I 
/* floating-point number •I 
1· large floating-point •I 
allowed in all C compilers, see 

compiler documentation for other 
allowed sets of combination 
declarations 

variable •ptr points to data of type 
char 

designates that integer i is to be 
used in computer's register 
storage (if possible); speeds 
processing 

extern specified that item declared 
is in other modules 

specifies local permanent storage 
dynamic storage, default for 

function variables 
initialized array of characters 

definition of complex data with 
members cursor.data. 
cursor.mask, and cursor.hotspot 
declaration of variable cursor of 
type struct 

define an overlay of mixed data 
types with members structure 
point.a, and array point.vh 

creates a new variable type name, 
string 
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G. Operators and operator precedence 

The C operators are grouped below in terms of their function. 
Operator precedence decreases from top to bottom overall. Within each 
group, the associativity (order of evaluation) is listed. More details 
concerning C operators is contained in Exhibit 2-5 through Exhibit 2-
16. 

Primary Expression {left to right) 

( ) function 
{ } array element 

structure member 
-> structure pointer 

Unary Operators (right to left) 

* & 

++ 

indirect 
address 
minus 
negate 
one's complement 
increment 
decrement 

sizeof 
( ) 

sizeof operator 
cast 

Binary Operators (left to right) 

* 
+ 
>> 
< 

& 
A 

I 
&& 
II 

multiply I divide % modulus 
add - subtract 
shift right < < shift left 
less than> greater than<= less than or equal>= greater or equal 
equals ! = not equals 
bitwise AND 
bitwise exclusive OR 
bitwise OR 
logical AND 
logical OR 
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Conditional Expression (right to left) 

condition ? true : false 

Assignment Operators (right to left) 

= += -= = /= %= >>= <<= &= A: I= 

Comma Operator (left to right) 

, (discard value of left expression) 

H. Formatted input/output 

All formatted input and output in C is handled by a set of quite similar 
function calls. These functions are listed below with their generic 
argument lists. After this list is the description of the format specifier. 
These functions require that the following variables be declared: 

char •buffer •format; 
FILE •stream; 

Typically these are declared in the stdio.h file. 

printf (format,exp1,exp2, ••• ) 
to standard output 

fprintf Cstream,format,exp1,exp2, ••• ) 
to specified stream 

sprintf (buffer,format,exp1,exp2, ••• ) 
to string buffer 

scanf (format,addr1, addr2, ••• ) 
from standard input 

fscanf Cstream,format,addr1, addr2, ••• ) 
from standard stream 

sscanf Cbuffer,format,addr1, addr2, ••• ) 
from string buffer 
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Destination addresses are used by scan£, fscanf, and sscanf. The 
arguments expl, exp2, addrl, addr2, are optional. The number of 
arguments needed in any given formatted I/O statement is determined 
by the corresponding number of format elements specified in the 
format string. A format string consists of text to be printed or matched 
containing format specifiers. 

A format specifier has the form: 

% [-J [*] [WJ [.MJ [IJ <conversion character> 

where: 

forces left justification (in print£ only) 
* assignment suppression (in scan£ only) 
W width in characters (leading 0 means zero padding) 
M precision (decimal-places) in printf only 
I letter I - specifies long integer or double 

conversion characters: 

d signed decimal integer 
u unsigned decimal integer (print£ only) 
x unsigned hexadecimal integer 
h unsigned hexadecimal short integer (scan£ only) 
o unsigned octal integer 
c single character 
s null-terminated string 
f fixed point notation for float or double 
e scientific notation for float or double (print£ only) 
g use either %e or %£, whichever is shorter (print£ only) 

p r i n t f , f p r i n t f , s p r i n t f : return the number of characters 
output (excluding sprintf's terminal NULL character) on success, return 
negative value on output error 

scan f, f scan f, s scan f : return the number of matched or 
assigned input items or EOF if the input ends before first input assign­
ment or if conflict between input and format 



endix 3: C resources and the Macintosh 

The first requirement for anyone doing programming on the Apple 
Macintosh is a copy of the software reference for the internals of the 
machine. This documentation, Inside Macintosh is currently available 
from Apple at the address shown below. Addison-Wesley publishing 
company is also preparing this material for more general release. Their 
address is also listed. 

Inside Macintosh (Promotional Edition) 
Apple Computer 
467 Saratoga Avenue, Suite 621 
San Jose, CA 95129 

Addison-Wesley Publishing 
Reading, MA 01867 
(not yet available) 

A compiled version of the game megaroids (Chapter 11) is available 
from The Club Mac Bulletin Board system as well as via Compuserve. 
By the time this book appears in print, the C source code should also be 
available from these two sources. In addition, there is a growing library 
(at last count, approximately four dozen Macintosh diskettes) of public 
domain C software available from the Public Domain Exchange. The 
addresses of these three sources of public domain Macintosh software 
are listed below: 

Club Mac 
735 Walnut 
Boulder, CO 80302 
(303) 449-5533 

Public Domain Exchange 
673 Hermitage Place 
San Jose, CA 95134 
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Compuserve 
5000 Arlington Centre Boulevard 
Columbus, OH 43220 
(614) 457-8600 

The development of C compilers for the Macintosh is a relatively 
recent phenomenon and, as a consequence, the amount of information 
specifically pertaining to C programming on the Macintosh is quite 
limited. For a guide to general resources on C programming, the reader 
is directed to the following directories I have compiled: 

Ward, Terry A. "Annotated C: A Bibliography of the C Language." Byte 8(8): 
268-283 (August, 1983). 

Ward, Terry A. "A Guide to Resources for the C Programmer." Dr. Dobb's 
journal 9(1): 74-86 (November, 1984). 

Ward, Terry A. Applied Programming Techniques in C. (Glenview, IL: 
Scott, Foresman and Company, 1985). 

In addition to these guides to the C language, the reference list at the 
end of Chapter 3 contains the currently available books dealing with 
the C language. 

Three magazines are of special interest to any C programmer. Dr. 
Dobb's Journal has consistently led the field in the quantity and 
quality of material published on the C language. A recently inaugu­
rated publication, Computer Language, covers the whole field of 
programming languages on microcomputers. Not surprisingly, it 
includes a large amount of material and information on the C 
language. Finally, IC: The Journal for C Users from Que Corporation 
covers the C language (although frequently slanted toward the PC­
DOS or MS-DOS world). 

Finally, all C programmers should be aware of the C Users' Group. 
This group publishes a small newsletter detailing the latest in public 
domain C programming products. It currently maintains an excellent 
library of approximately seventy volumes of C language materials. All 
C programmers should be members; it is as simple as that. (By the way, 
the head of the C Users Group, Robert Ward, is no relation.) Macintosh 
users also have access to a large selection of public domain software in 
the Club Mac Bulletin Board System. Membership is recommended for 
all Macintosh users. The addresses to these publications and organiza­
tions follow: 
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Dr. Dobb's journal 
M & T Publishing Company 
2464 Embarcadero Way 
Palo Alto, CA 94303 
(415) 424-0600 

Computer Language 
131 Townsend Street 
San Francisco, CA 94107 
(415) 957-9353 

IC: The journal for C Users 
P. 0. Box 50507 
Indianapolis, IN 46250 

The C Users' Group 
Box 97 
415 E. Euclid 
McPherson, KS 67460 
(316) 241-1065 

Club Mac 
The National Macintosh User Group 
735 Walnut 
Boulder, CO 80302 
(303) 449-5533 

As I said, the number of resources available specifically for C 
programming on the Macintosh is fairly small (but no doubt 
growing). Currently, a handful of firms produce compilers or compiler 
add-ons for the Apple Macintosh. These firms are listed below: 

Firm 
Consulair Corporation 
140 Campo Drive 
Portola Valley, CA 94025 

C Ware Corporation 
P. 0. Box C 
Sunnyvale, CA 94087 

Product 
Mac C and Mac C Toolkit compiler 

DeSmet C Macintosh Development 
Package 
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Fair com 
2606 Johnson Drive 
Columbia, MO 65203 

Hippopotamus Software 
1250 Oakmead Parkway, Suite 210 
Sunnyvale, CA 94086 

Manx Software Systems 
Box 55 
Shrewsbury, NJ 07701 

Megamax, Inc. 
P. 0. Box 851521 
Richardson, TX 75085-1521 

The Programmer's Shop 
128-L Rockland Street 
Hanover, MA 02339 

Softworks Limited 
607 W. Wellington 
Chicago, IL 60657 

C-Tree B+ Tree utilities 

Hippo-C Level 1 and 2 

Aztec C68K-c (commercial C 
system) 

Aztec C68K-p (personal C system) 

Megamax C 

dealer who carries all products 
needed for program develop­
ment in all microcomputer 
environments 

Softworks C 

Few reviews of C compilers on the Macintosh have appeared. Listed 
below are the ones with which I am familiar. The articles are listed 
below with the compilers they review. 

Ablan, Gerald H. "Oh Say Can You 'C'?" The MACazine January, 1984 on 
cover (actually January 1985 issue) pp. 52-57. [Hippo-C, Megamax C]. 

Pence, John. "Consulair C Truth and Trivia." The Club Mac News 1(10): 
12-13 (March, 1985). [Consulair Mac C]. 

Pence, John, and Van Kichline. "Review of Softworks C." The Club Mac 
News 1(7): 13-14 (December, 1984). [Softworks C]. 

Pence, John, and Van Kichline. "ROMIFICATIONS: Megamax C." The 
Club Mac News 1(12): 37-38, 42 (May, 1985). [Megamax C]. 

Rothman, Michael. "Software Review: C on the Macintosh." Computer 
Language 2(4): 83-94 (April, 1985) [Consulair Mac C, Hippo-C, Manx 
Aztec C, Megamax C, Softworks C]. 



acc.h, 359-360 
accessing events, 203-205 
addpt, 135 
advanced routines (TextEdit), 247 
appendmenu, 220 
arc & wedge routines (QuickDraw), 

141-143 
assembler code, 67, 264-267 

backcolor, 160-161 
backpat, 116 
beginupdate, 192 
benchmarks, see sieve.c 
bit routines (QuickDraw), 158-159 
bit transfer modes , 159, 166 
bitmap (C structure) , 107-108, 168 
bringtofront, 186 
bsweep.c (sample program), 257, 

259-262 
program listing, 260-262 
pseudocode description of operation, 

259 
theory of operation, 257, 259 

button, 205-206 

C compilers, 49- 77 
addresses, 51, 401-402 
compiler reviews, 51-77 

Consulair, 65-70 
Mac C compiler, 65-69 
Mac C Toolkit, 69-70 
summary, 70 

Hippo-C, 51-58 
shell commands, 57 
summary, 57-58 

tutorial menu, 56 
Megamax C, 58-64 

data types, 61 
file & device 110, 62 
general overview, 60-62 
library implementation, 62 
Macintosh Toolbox interface, 63 
memory allocation, 63 
summary, 64 
Toolbox library, 63-64 

Softworks C, 70-75 
summary, 75 

Conclusions, 75-76 
C header files 

Event Manager, 207-209 
Menu Manager, 231-232 
QuickDraw, 165-170 
TextEdit Package, 247-249 
Window Manager, 195-196 

C language, 19-47, 391-398 
constants, 394 
control structures, 36-43, 393 

do-while, 40, 42, 393 
for, 41-42, 393 
if, 37-38, 393 
if-else, 39, 393 
switch , 43 , 393 
while, 38-40, 393 

data elements, 27-31, 395 
data structures, 43-46, 395 

arrays, 44, 395 
pointers, 45-46, 395 
structures, 45, 395 

formatted input / output, 397-398 
guide to the literature, 46-47, 391 , 

399-402 
input / output, 397-398 
operators, 31-36, 396-397 
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C language (continued) 
additive, 34 
assignment, 35, 397 
binary, 396 
bitwise, 34 
comma, 36, 397 
conditional, 35, 397 
equality /inequality, 34 
logical, 35 
multiplicative, 33 
primary, 33, 396 
relational, 34 
shift, 34 
unary, 33, 396 

preprocessor commands, 394 
simplified guide, 20-27, 391-398 
special characters, 394-395 
statement format, 392-393 
structure of C program, 391-392 
syntax, 20-27, 391-398 
variable declarations, 395 

C resources, 399-402 
calcmenusize, 229-230 
caret-related routines, 244-245 
charwidth, 157 
checkitem, 226-227 
choosing menu routines, 223-224 
clearmenubar, 221-222 
clipping, 115-116 
di prect, 116 
clock.c (sample program), 272-273 

program listing, 272-273 
closepicture, 133 
closepoly, 138 
closeport, 112-113 
closergn, 14 7 
closewindow, 182-183 
color (C definitions), 159-160, 166-167 
color routines (QuickDraw), 159-161 
colorbit, 161 
Consulair C compiler, 65- 70 

Mac C compiler, 65-69 
Mac C Toolkit, 69-70 
summary, 70 

control.h, 360-361 
coordinate systems, 103-105, 136-137 
copy mode constants, 166 

copybits, 159 
copyrgn, 145 
counter, see tickcount 
countmitems, 230 
ctype.h, 361 
cursor (C structure), 108, 168 
cursor routines (QucikDraw), 116-118 

deletemenu, 221 
demo_graph.c (sample program), 

251-253 
program listing, 252-253 
pseudocode description of operation, 

252 
theory of operation, 251 

demo_text.c (sample program), 257-258 
program listing, 258 
pseudocode description of operation, 

257 
theory of operation, 257 

Desk Accessory sample programs, 
272-273 

clock.c, 272-273 
desk.h, 361-362 
device.h, 362 
dialog.h, 362-364 
diffrgn, 149 
disableitem, 226 
dispose window, 183 
disposemenu, 219-220 
disposergn, 145 
draggrayregion, 194-195 
dragwindow, 189 
drawchar, 155 
drawgrowicon, 186-187 
drawmenubar, 221 
drawpicture, 134 
drawstring, 155-156 
drawtext, 156 

edit record manipulation routines, 
239-240 

edit.c (sample program), 267-268, 
270-277 

program listing, 272-277 



pseudocode description of operation, 
271-272 

theory of operation, 268, 270-271 
editing text routines (TextEdit), 

241-242 
emptyrect, 125 
emptyrgn, 150-151 
enableitem, 226 
endupdate, 192 
equalpt, 136 
equalrect, 125 
equalrgn, 150 
erase oval, 130 
erasearc, 142 
erasepoly, 140 
eraserect, 126 
erasergn, 151-152 
eraseroundrect, 132 
ermo.h, 364 
Event Manager, 85-86, 197-209 

accessing events, 203-205 
event record (C structure), 208-209 
events, 197-209, 364-366 

C definitions, 201, 208-209, 
364-366 

event masks, 202-203 
modifier flag, 202 
priorities, 200-201 
record, 201, 209 

modifier flag, 202, 207 
reading the mouse & keyboard, 

205-207 
routines 

accessing event, 203 -205 
miscellaneous. 207 

mouse/keyboard, 205-207 
using the Event Manager, 198-203 

event.h, 207-209, 364-366 
eventavail, 204-205 

file.h, 366-369 
fillarc, 143 
filloval, 130, 132 
fillpoly, 141 
fillrgn, 152 
findwindow, 187 

flashmenubar, 230 
fmath.h, 369-370 
fnctl.h, 370 
font 

faces, 153-154, 167 
names, 153 
numbers, 153 

font.h, 370-371 
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fontinfo (C structure), 157-158, 167 
forecolor, 160 
forming menu bar routines, 220-223 
forming menu routines, 220 
framearc, 141-142 
frameoval, 129 
framepoly, 139-140 
framerect, 125 
framergn, 151 
frameroundrect, 131 
frontwindow, 186 

game program, see megaroids 
getclip, 115 
getfontinfo, 157-158 
getitem, 225 
getitemicon, 228 
getitemmark, 228 
getitemstyle, 229 
getkeys, 206-207 
getmenubar, 222 
getmhandle, 230 
getmouse, 205 
getnewbar, 222 
getnewwindow, 182 
getnextevent, 204 
getpen, 120 
getpenstate, 120 
getpixel, 162 
getport, 113 
getwindowpic, 193 
getwmgrport, 181 
getwrefcon, 193 
getwtitle, 183-184 
globaltolocal, 137 
grafdevice, 113-114 
grafPort (C structure), 109-110, 

169-170 
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grafPort, 108-116, 169-170 
growwindow, 189-190 

hidecursor, 117 
hidepen, 119 
hidewindow, 184 
hilitemenu, 224 
hilitewindow, 185 
Hippo Operating System (HOS), 52-57 
Hippo-C compiler, 51-58 

shell commands, 57 
summary, 57-58 
tutorial menu, 56 

Hippo-C sample programs, 251-257, 
258 

demo_graph.c, 251-253 
demo_text.c, 257, 258 
rectangle.c, 252, 254-256 

human factors engineering, 2-18 
hardware elements, 2-3 
human elements, 3-6 

personnel experience, 4 
program complexity, 5 
user audience, 4 
user errors, 5 

Macintosh (case study), 9-16 
development of Macintosh, 10-11 
interface concepts, 10-11 
intuitive vs. traditional concepts, 

10-12 
STAR/LISA influences, 10-11 
Xerox STAR interface model, 

10-11 
software design principles, 6-9 

consistency, 7 
feedback, 6 
simplicity, 7-8 
user skills, 8-9 

in-line assembler code, 67, 264, 266-267, 
268-269 

initcursor, 116-117 
initgraf, 111-112 
initialization routines 

Event Manager, 203 
Menu Manager, 218-220 

QuickDraw, 111-116 
TextEdit, 238-239 
Window Manager, 180-183 

initmenus, 218-219 
initport, 112 
initwindows, 180-181 
insertmenu, 220-221 
insetrect, 127 
insetrgn, 14 7 -148 
interface design, 2-16 

consistency, 15 
hoopless machine, 10 
modeless operation, 15-16 
seeing/pointing, 11-13 
universal commands, 15 
user's conceptual model, 11-13 
visual interface, 14 

invalrect, 190-191 
invalrgn, 191 
invertarc, 143 
invertoval, 130 
invertpoly, 140-141 
invertrect, 126 
invertrgn, 152 
invertroundrect, 132 

justification, 243-244, 248 

keyboard equivalents, 220, 223, 224 
keyboard events, 206-207 
kill picture, 134 
killpoly, 139 
KISS (Keep It Simple, Stupid!), 12 

line, 123 
line routines (QuickDraw), 122-123 
lineto, 121-122 
LISA, 10 
localtoglobal, 136-137 

Macintosh 
desk accessories, listing, 86 
interface design, 2-16 
internal structure, 79-99 

Control Manager, 82-83 



Desk Manager, 83-85 
Device Manager, 96-97 
Dialog Manager, 85 
Event Manager, 85-86, 197-209 
File Manager, 96-97 
Font Manager, 86-87 
Memory Manager, 95 
Menu Manager, 87-88, 210-231 
Operating system 8c low-level 
routines, 93-98 
Operating System Event Manager, 
96 
Operating System Utilities, 98 
overview, 79-82 
Package Manager, 88-89 
Program Organization, 99-100 
QuickDraw, 89-92, 101-170 
Resource Manager, 92 
Scrap Manager, 92 
Segment Loader, 95-96 
System Error Handler, 97-98 
TextEdit, 93, 233-249 
Toolbox Utilities, 93 
Vertical Retrace Manager, 97 
Window Manager, 93, 171-195 

Macintosh interface (case study), 9-17 
development of Macintosh, 10- ll 
interface concepts, 10- ll 
intuitive vs. traditional concepts, 

10--12 
permissive system, 16 
STAR/LISA influences, IO-II 
Xerox ST AR interface model, 10-ll 

main event loops, 99-100 
mappoly, 164 
mappt, 163 
maprect, 163 
maprgn, 163 
Megamax C Compiler, 58-64 

data types, 61 
file 8c device 1/0, 62 
general overview, 60-62 
library implementation, 62 
Macintosh Toolbox interface, 63 
memory allocation, 63 
summary, 64 
Toolbox library, 63-64 
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Megamax header files, 359-390 
acc.h, 359-360 
control.h, 360-361 
ctype.h, 361 
desk.h, 361-362 
device.h, 362 
dialog.h, 362-364 
errno.h, 364 
event.h, 208-209, 364-366 
file.h, 366-369 
fmath.h, 369 
fnctl.h, 370 
font.h, 370-371 
mem.h, 372-373 
menu.h, 231-232, 373-374 
misc.h, 374 
os.h, 374-377 
pacK.h, 377-378 
qd.h, 166-170, 378-381 
qdvars.h, 165-166, 381-382 
res.h, 382-383 
scrap.h, 383 
seg.h, 383-384 
sound.h, 384-385 
stdio.h, 385-386 
string.h, 38q 
te.h, 248-249, 386-388 
toolbox.h, 388 
vert.h, 389 
win.h, 195-196, 389-390 

Megamax sample programs, 257-358 
bsweep.c, 257, 259-262 
edit.c, 267-268, 270-277 
megaroids.c, 279-357 
sieve.c, 260, 263-264, 265 
strobe.c, 264, 266-267, 268-269 

megaroids.c (sample program), 278-358 
C functions listing, 283-285 
program listing, 285-357 
program segments, 285-357 

figure definitions, 346-352 
game overlay segment, 295-346 
main program segment, 285-294 
resource file, 357-358 
sound routines, 352-356 

pseudocode description of operation, 
281-283 
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megaroids.c (continued) 
theory of operation, 279-285 

mem.h, 372-373 
menu item marks, 220, 227 
menu item routines, 225-229 
Menu Manager, 211-231 

header file, 231-232, 373-374 
routines, 218-230 

choosing from a menu, 223-224 
controlling the appearance of 

menu items, 225-229 
forming the menu bar, 220-222 
forming the menus, 220 
initialization & allocation, 218-220 
miscellaneous, 229-230 

visual elements, 212-217 
menu record (C structure), 217, 231, 374 
menu.h, 231-232 
menukey, 224 
menuselect, 223 
meta-characters, 220 
misc.h, 374 
miscellaneous routines 

Event Manager, 207 
Menu Manager, 229-230 
QuickDraw, 161-164 
TextEdit, 247 
Window Manager, 192-195 

modeless operation, 15-16 
modes, 14, 15-16 
modifier flag, 202 
mouse events, 205-206 
mouse location routines, 187 -188, 205 
mouse sample program, see bsweep.c 
mouse-related routines, 244 
move, 121 
moveportto, 114-115 
moveto, 122 
movewindow, 188 

newmenu, 219 
newrgn, 144-145 
newwindow, 181-182 

obscurecursor, 118 
offsetpoly, 139 

offsetrec, 124 
offsetrgn, 147 
openpicture, 133-134 
openpoly, 138 
openport, 112 
openrgn, 146 
optimization, 260, 263-269 

assembler, 264, 266-269 
register usage, 260, 263-265 

osh.h, 374-377 
oval routines (QuickDraw), 129-130 

pack.h, 377-378 
paintarc, 142 
paintoval, 129-130 
paintpoly, 140 
paintrect, 126 
paintrgn, 151 
paintroundrect, 131 
pen (C structure), 118, 168 
pen routines (QuickDraw), 118-122 
penmode, 121 
pennormal, 119 
penpat, 121-122 
pensize, 121 
picture (C structure), 133, 168 
picture routines (QuickDraw), 133-134 
pinrect, 194 
point (C structure), 105, 167 
point (C structure), 135, 167 
point routines (QuickDraw), 135-137 
polygon (C structure), 137, 168-169 
polygon routines (QuickDraw), 

137-141 
portsize, 114 
pt2rect, 128 
ptinrect, 128 
ptinrgn, 149-150 
pttoangle, 128-129 

qd.h, 166-170, 376-381 
qdvars.h, 165-167, 381-382 
QuickDraw, 82-92, 101-170 

C header files, 165-170 
external variable 



declarations, 165-166 
qd.h, 166-170 
qdvars.h, 165-167, 381-382 
QuickDraw header file, 166-170 

graphic display elements, 107-111 
mathematical foundations, 103-107 
routines 

arc & wedge, 141-143 
bit, 158-159 
color, 159-161 
cursor, 116-118 
initialization & grafPort, 111-116 
line, 122-123 
miscellaneous utuility, 161-164 
oval, 129-130 
pen, 118-122 
picture, 133-134 
point, 135-137 
polygon, 137-141 
rectangle, 123-129 
region, 143-152 
rounded rectangle, 131-132 
text, 152-158 

structure definitions 
bitmap, 108 
cursor, 108 
graf Port, 109-110 
point, 105 
rectangle, I 06 
region, 107 

QuickDraw procs (C definitions), 169, 
381 

QuickDraw sample programs, 251-357 
bsweep.c, 257, 259-262 
demo_graph.c, 251-253 
megaroids, 279-358 
rectangle.c, 252, 254-256 

random, 161 
rectangle (C structure), 106, 167-168 
rectangle (C structure), 123-124, 

167-168 
rectangle routines (QuickDraw), 

123-129 
rectangle.c (sample program), 252, 

254-256 
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program listing, 254-256 
pseudocode description of operation, 

254 
theory of operation, 252, 254 

rectinrgn, 150 
region (C structure), 107, 168 
region (C structure), 143-144, 168 
region routines (QuickDraw), 143-152 
res.h, 382-383 
rounded rectangle routines (Quick­

Draw), 131-132 

Sample programs, 251-358 
bsweep.c, 257, 259-262 
clock.c, 272-273 
demo-graph.c, 251-253 
demo_text.c, 257-258 
edit.c, 267-268, 270-277 
Hippo-C sample programs, 251-258 

demo-graph.c, 251-253 
demo_text c., 257-258 
rectangles.c, 252, 254-256 

Megamax sample programs, 257-358 
bsweep.c, 257, 259-262 
edit.c, 267-268, 270-277 
megaroids, 278-358 
sieve.c, 260, 263-264, 265 
strobe.c, 264, 266-267, 268-269 

megaroids.c, 278-358 
rectangles.c, 252, 254-256 
sieve.c, 260, 263-264, 265 

strobe.c, 264, 266-267, 268-269 
scalept, 162 
scrap.h, 383 
scrollrect, 158-159 
sectrect, 127 
sectrgn, 148 
seg.h, 383-384 
selection ranges routines, 243-244 
selectwindow, 184 
sendbehind, 185-186 
setclip, 115 
setcursor, 117 
setemptyrgn, 145-146 
setitem, 225 
setitemicon, 228 
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setitemmark, 227 
setitemstyle, 229 
setmenubar, 222-223 
setorigin, 115 
setpenstate, 120-121 
setport, 113 
setportbits, 114 
setpt, 136 
setrect, 124 
setrectrgn, 146 
setwindowpic, 193 
setwrefcon, 193 
setwtitle, 183 
showcursor, 117-118 
showhide, 185 
showpen, 119- 120 
showwindow, 184-185 
sieve.c (sample program), 260, 263-264, 

265 
program listing, 265 
pseudocode description of operation, 

264 
theory of operation, 260, 263-264 

sizewindow, 190 
Softworks C compiler, 70-75 

summary, 75 
sound.h, 384-385 
spaceextra, 155 
STAR, 10, 11, 13 
stdio.h, 385-386 
stilldown, 206 
string.h, 386 
strobe.c (sample program), 264, 

266-267, 268-269 
program listing, 268-269 
pseudocode description of operation, 

267 
theory of operation, 264, 266-267 

stuffhex, 162 
subpt, 135-136 

te.h, 247-249, 386-388 
teactivate, 245 
tecaltext, 247 
teclick, 244 
tecopy, 241 

tecut, 241 
tedeactivate, 245 
tedelete, 242 
tedispose, 240 
tegettext, 240 
teidle, 244-245 
teinit, 238 
teinsert, 242 
tekey, 240 
tenew, 239 
tepaste, 241 
tescroll, 24 7 
tesetjust, 243 
tesetselect, 243 
tesettext, 239 
teupdate, 246 
text display routines (TextEdit), 

245-246 
text justification routines (TextEdit), 

243-244 
text routines (QuickDraw), 152-158 
textbox, 246 
TextEdit 233-249 

edit record (C structure), 235-236, 
248-249, 387 

header file, 248-249, 386-388 
routines 

advanced, 247 
caret-related, 244-245 
edit record manipulation, 239-240 
editing text, 240-242 
initialization, 238-239 
mouse-related, 244-245 
selection ranges, 243-244 
text display, 245-246 
text justification, .243 

scrap management, 240-242 
TextEdit sample programs, 257-258, 

267-268, 270-277 
demo_text.c, 257-258 
edit.c, 267-268, 270-277 

textface, 153-154 
textfont, 153 
textmode, 154 
textsize, 154-155 
textwidth, 157 
tickcount, 207 



timer, see tickcoum 
toolbox.h, 388 
trackgoaway, 188 

unionrect, 127-128 
unionrgn, 148 
UNIX-like Utilities (Hippo-C), 52-53 
update region maintenance routines, 

190-192 
user interface, 10-14 

valrect, 191 
valrgn, 191-192 
vert.h, 389 
visual interface, 14-15 

waitmouseup, 206 
win.h, 195-196, 389-390 
window (C structure), 178-179, 390 
window display routines, 183-187 
window Manager, 93, 171-195 

creating windows, see 
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getnewwindow, newwindow 
drawing windows, 177 -178 
predefined window types, 176-177, 

195 
routines 

initialization & allocation, 180-183 
miscellaneous utility, 192-195 
mouse location, 187-188 
update region maintenance, 

190-192 
window display, 183-187 
window movement & sizing, 

188-190 
Toolbox internals, 175-177 

window movement & sizing routines, 
188-190 

WRITE (Writer's Really Incredible 
Text Editor), 8 

WYSIWYG (What You See Is What You 
Get), 12 

Xerox 8010 STAR Information System, 
10 

xorrgn, 149 
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