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A Guided Tour of Macsburg

Figure D-10 Macsbug and TMON commands

Macsbug TMON Description

DM Dump Shows memory at desired address

SM Dump Changes memory at desired address
Dn,An,PC,SRTD  Registers Displays or changes a register

BR,CL Breakpoint Sets or clears a breakpoint

G Exit Leaves the debugger

GT e Sets a breakpoint and leaves the debugger

1 Step Executes one instruction, which may be a trap
S Trace Executes one instruction, traces into ROM
SS e Steps and computes checksum

sT e Like GT, but can be used in ROM

MR Finishes subroutine and returns to caller

RB Shut Down Restarts the system

ES Finder Launches the Finder

EA — Relaunches the current application

sC Stack Crawl Examines stack frames

AR Trap Record Records traps: 1 in Macsbug, any number in TMON
IL Assembly Disassembles memory at desired address

AB Trap Intercept Enters debugger when a system call is executed
AT - Displays each trap as it's executed

AH Trap Check Checks heap when a system call is executed
HS Heap Scramble  Scrambles heap

AS Trap Checksum  Computes checksum before each system call
HD Heap Displays heap zone

F Find Searches for a specified byte or bytes

WH Assembly Shows closest label to an address

Cs Checksum Calculates checksum

Ccv Number Does math in hex and decimal

----- File Displays contents of a resource map

— Assembly Assembles 68000 instructions

----- Block Move Moves bytes in memory

----- Block Compare  Compares two ranges of bytes

----- Fill Fills memory with a specified value

DM Template Displays Window, ParamBlock, TERecord

—--e Stack Addresses  Looks on stack for return addresses

Load Resource

Loads a resource into memory




APPENDIX

Debugging Quick

Reference Guide

This appendix is useful for finding out things when you're debugging.
There are three parts to this appendix. First is a list of system globals in
low memory, sorted alphabetically. Next is the same list, but arranged in
numerical order. These lists are useful for observing the low-memory
locations when you're tracing a program. In both lists, the addresses are
in hexadecimal.

The third part of this appendix is a list of common ROM data types.
You can use this to examine data structures in memory while your appli-
cation is running.

System Globals: Alphabetical Listing

Name Address Type Comment

ABusVars 208 8 bytes Local variables used by AppleTalk
ACount A9A Integer Number of times this alert called
AddrErr C Pointer Address error vactor

AlarmState 21F Byte Bit 7=Apple logo on/off, Bit 6=beeped, Bit 0=enabled
ANumber Ag8 Integer Active alert ID

ApFontiD 984 Integer Resource ID of application font
App2Packs BC8 8 Handles +handles for Pack8 - Pack15
ApplLimit 130 Pointer End of application heap if fully grown
ApplScratch A78 12 Bytes Reserved for use by application
ApplZone 2AA Pointer Start of application heap zone
AppPacks AB8 8 Handles Handles to Pack0 through Pack?
AppParmHandle AEC Handle Handle to Finder information on Launch
AtalkHk1 B14 Pointer +Appletalk hock

AtalkHk2 B18 Pointer +Appletalk hook

AtMenuBottom B28 Integer +Flag used by scrolling menus
Autolnt1 64 Pointer Level 1 interrupt auto-vector

Autolnt2 68 Pointer Level 2 interrupt auto-vector
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Name Address Type Comment

Autolnt3 6C Pointer Level 3 interrupt auto-vector

Autolnt4 70 Pointer Level 4 interrupt auto-vector

Autolnt5 74 Pointer Level 5 interrupt auto-vector

Autolnté 78 Pointer Level 6 interrupt auto-vector

Autolnt?7 7C Pointer Level 7 interrupt auto-vector

BasicGlob 2B6 Pointer Basic globals

BootDrive 210 Integer Drive number of boot drive

BootMask BOE Integer +Used by boot code

BootTmp8 B36 8 Bytes +Temp space needed by StartBoot
BtDskRfn B34 Integer +Refnum of boot disk driver

BuiPtr i0C Pointer Top of application memory (end of jump table)
BufTgDate 304 Integer Time stamp

BufTgFBkNum 302 Integer Logical block number

BufTgFFig 300 Integer Butfer tag flags

BufTgFNum 2FC Longint Butfer tag file number

BusError 8 Pointer Bus error vectar

CaretTime 2F4 Longint Ticks between caret blinks

ChkError 18 Pointer Vector CHK, CHK2 instruction error
ChooserBits 946 Byte Bit 7=0, don't run; Bit 6=0, gray out AppleTalk
CkdDB 340 Integer Used when searching the directory
CloseOrnHook A8s Pointer Routine called when closing desk accessories
Coproces 34 Pointer Vector for coprocessor protocol violation
CoreEditVars 954 12 Bytes Core adit variables

CPUFlag 12F Byte +$00=68000, $01=68010,$02=68020
CrsrAddr 888 Pointer Screen-memory address coverad by cursor
CrsrBusy 8cD Byte Cursor locked out?

CrsrCouple 8CF Byte Cursor coupled to mouse?

CrsrNew 8CE Byte Cursor changed?

CrsrObscure 8D2 Byte Cursor obscure flag

CrsrPin 834 Rect Cursor pinning rectangle

CrsrRect 83C Rect Cursor hit rectangle

CrsrSave 88C 64 Bytes Saved data under the cursor

CrsrScale 8D3 Byte Cursor scaled?

CrsrState 8Do Integer Cursor nesting level

CrsrThresh 8EC Integer Delta threshold for mouse scaling

CrsrVis 8CC Byte Cursor visible?

CurActivate Ag4 Pointer Window which will get activate event
CurApName 910 String[31] Namae of current application
CurApRefNum 900 Integer RefNum of application's resourca file
CurDeactive AB8 Pointer Window which will get activate event
CurDeKind A22 Integer WindowKind of deactivated window
CurDragAction A48 Pointer Implicit actionProc for DragControl
CurFMDenom 994 Point Currant denominator of scale factor
CurFMDenom 9AE Point Point for denominatars of scale factor
CurFMDevice 98E Integer Current font device

CurFMFace 98C Byte Current font face

CurFMFamily 988 Integer Current font family

CurFMInput 988 Pointer Quickdraw FMInput Record
CurFMNeedBits 98D Boolean Does Font Manager need bits?
CurFMNumer 990 Paint Current numerator of scale factor
CurFMSize 98A Integer Currant font size

CurJTOffset 934 Intager Offset from AS to start of jump table
CurMap ASA Integer Referance number of current resource file
CurPageOption 936 Integer Current page 2 video/sound configuration
CurPitch 280 Integer Current pitch value

CurrentA5 904 Pointer Correct value of A5

CurStackBase 908 Pointer Current stack base
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Name Address Type Comment

DABeeper A9C Painter Beep routine for ModalDialog

DAStrings AAO 4 Handles ParamText substitution strings
DefltStack 322 Longint Default size of stack

DefVCBPtr 352 Pointer Default volume control block

DeskHook ABC Pointer Routine which will be called to paint the desk
DeskPattern A3C Pattern Desktop pattern

DiskVars 222 62 Bytes Variables used by .SONY driver
DispatchTab 400 1024 Bytes Trap dispatch table (64K ROM)

DigFont AFA Integer Default dialog font ID

DoubleTime 2F0 Longint Allowed ticks between clicks of a double-click
DragFlag Add Integer Implicit parameter to DragControl
DragHook 9F6 Pointer Routine called during dragging
DragPattern A34 Pattern Dragged by DragTheRgn

DrMstrBlk 34C Integer Master directory block in a volume (MFS)
DrvQHdr 308 10 Bytes Header of system's drive queue
DSAlertRect 3F8 Rect Rectangle for disk-switch alert
DSAlertTab 2BA Paointer System error alerts

DSDrawProc 334 Painter Alternate SysError draw procedure
DSErrCode AFO Integer Last system arror alert 1D

DskErr 142 Integer Disk routine result code

DskRtnAdr 124 Painter Used by disk driver

DskSwtchHook 3EA Pointer Hook for disk-switch dialog

DskVerify 12C Byte Used by .SONY driver for read/verify
DSWndUpdate 15D Byte Used by disk switch hock

EjectNotify 338 Pointer Routine called when a disk is ejected
ErCede 3A2 Integer Disk driver async errors

EventQueue 14A 10 Bytes Event queue header

EvtBufCnt 154 Integer Maximum number of events in SysEviBuf - 1
ExtFSHook 3E6 Pointer Used by extarnal file system

ExtStsDT 2BE 16 Bytes SCC exVsts secondary dispatch table
FCBSPtr 34E Pointer File control blocks

FDevDisable BB3 Byte +$FF to disable device-defined style extra
FileVars 340 184 Bytes File system variables

Finder 261 Byte Private Finder flags

FinderName 2E0 String[15] Filenama of the Finder

FLckUnlck 348 Byte Flag used by SetFilLock,RstFilLock
FIEvtMask 25E Integer +Mask of allowable events to flush at FlushEvents
FlushOnly 346 Byte Flag used by UnMountVol,FlushVol
FMDefaultSize 987 Byte Default size of Font Record
FMDotsPerinch 9B2 Paint Dots per inch of current device
FMgrOutRec 998 Pointer Quickdraw font output record
FMStyleTab 9B6 18 bytes Style heuristic table supplied by devics
FmtErrVect a8 Pointer +Format error vactor for 68010 and 68020
FONDID BC6 Integer +ID of last font definition record (FOND)
FontFlag 15E Byte Font manager loop flag

FormatEr 38 Pointer Format error vector

FOutAscent 9AS5 Byte Height above baseline

FOutBold 99E Byte Bolding factor

FOutDescent 9A6 Byte Height below baseline

FOutError 998 Integer Error code

FOutExtra 9A4 Byte Extra horizontal width

FOutFontHandle 99A Handle Font bits

FOutltalic 99F Byte Italic factor

FOutLeading 9A8 Byte Space between lines

FOutNumer 9AA Point Numerators of scaling factors

FOutRec 998 Pointer Font Manager output record

FOutShadow 9A3 Byte Shadow factor
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Name Address Type Comment

FOutULOf{set 9A0 Byte Underline offset

FOutULShadow 9A1 Byte Underline "halo”

FOutULThick 9A2 Byte Underline thickness

FOutWidMax 9A7 Byte Maximum width of character

FPState AdA 6 Bytes Floating point state

FractEnable BF4 Byte +Flag for fractional font widths

FrcSync 349 Byte When set, all File System calls are synched
FSBusy 360 Integer Non-zero when the file system is busy
FScaleDisable AB3 Byte Disable font scaling?

FScaleHFact BF6 Longint +Horizontal tont scale factor

FScaleVFact BFA Longint +Vertical font scale factor

FSQHdr 360 10 Bytes File system queue header

FSQHead 362 Pointer First queued command in File System queue
FSQTail 366 Pointer Last File System queue eiement
FSQueueHook 3E2 Pointer Hook to capture all FS calls

FSTemp4 3DE Longint Used by File System

FSTemp8 306 8 bytes Used by File System

fsVarEnd 3F6 End of file system variables

GetParam 1E4 20 Bytes System parameter scratch space
GhostWindow Ag4 Pointer Window hidden from FrontWindow
GotStrike 986 Byte Do we have the strika? (Font Manager)
GrafBegin 800 QuickDraw system globals area

GrafEnd 8F2 End of QuickDraw system globals
GrayRgn 9EE Handle Rounded gray desk region

GZMoveHnd 330 Handle Moving handle for GrowZone

GZRootHnd 328 Handle Block which must not be moved by GrowZone function
GZRootPtr 32C Pointer Root painter for GrowZone

HeapEnd 114 Pointer End of application heap

HeapStart BOO Start of the system heap (64K ROM)
HiHeapMark BAE Pointer +Highest address used by a heap zone below A7
IAZNotify 33C Pointer Routine called when application heap is reinitialized
lconBitmap ACE BitMap Used by Plotlcon

llegal 10 Pointer lilegal instruction vactor

IntFlag 15F Byte Reduca interrupt disable time when bit 7 = 0
IntiSpec BAO Pointer +Extra international data

IWM 1E0 Pointer IWM base address

JAdrDisk 252 Pointer Disk driver vector

JBlockMove 4B8 Pointer +Vector used by Memory Manager
JControl 242 Pointer Disk driver vector

JCrsrObscure 81C Pointer Vector used by QuickDraw

JCrsrTask 8EE Pointer Address of CrsrVBLTask

JDCDResst B48 Pointer +Disk driver vector

JDiskPrime 226 Pointer Disk driver vector

JDiskSel B40 Pointer +Disk driver vector

JFetch 8F4 Pointer Fetch a byte routine for drivers

JFigTrkSpd 222 Pointer Disk driver vector

JFontinfo 8E4 Pointer Jump entry for FMFontMatrics

JGNEFilter 29A Pointer GetNextEvent filter proc

JHideCursor 800 Pointer Vector used by QuickDraw

JInitCrsr 814 Pointer Vector used by QuickDraw

JIODone 8FC Pointer ICDone vector

JKybdTask 21A Pointer Keyboard VBL task hook

JMakeSpdTbl 24E Pointer Disk driver vector

JournalFlag 8DE Integer Journaling state

JournalRef 8E8 Integer Journaling driver's refnum

JRdAddr 22A Pointer Disk driver vector

JRdData 22E Painter Disk driver vector
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Name Address Type Comment

JRecal 23E Pointer Disk driver vector

JReSeek 24A Pointar Disk driver vactor

JScrnAddr 8oC Peinter Vector used by QuickDraw

JScrnSize 810 Pointer Vector used by QuickDraw

JSeek 236 Pointer Disk driver vector

JSandCmd B44 Pointer +Disk driver vector

JSetCrsr 818 Pointer Vector used by QuickDraw
JSetSpeed 256 Pointer Disk driver vector

JSetUpPoll 23A Pointer Disk driver vector

JShell 212 Integer Journaling shell state

JShieldCursor 808 Pointer Vector used by QuickDraw
JShowCursor 804 Pointar Vector used by QuickDraw

JStash 8F8 Painter Stash a byte routine for drivers
JSwapFont 8EO0 Longint Jump entry for FMSwapFont
JUpdateProc 820 Pointer Vector used by QuickDraw

JWakeUp 246 Pointer Disk driver vector

JWrData 232 Pointer Disk driver vector

KbdType 21E Byte Keyboard model number

KbdVars 216 Longint Keyboard driver variables

Key1Trans 29E Pointer Keyboard mapping procedure
Key2Trans 2A2 Pointer Numeric keypad mapping procedure
KeyLast 184 Integer ASCI! for last valid keycode

KeyMap 174 2 Longints Bitmap showing keys up/down
KeyMVars Bo4 Integer +ROM KEYM procedure variables
KeypadMap 17C Longint Bitmap for numeric pad-18 bits
KeyRepThrash 190 Integer Key repeat speed

KeyRepTima 18A Longint Tickcount when key was last repsated
KeyThresh 18E Integer Threshold for key repeat

KeyTime 186 Longint Tickcount when last keystroke was received
LastFOND BC2 Handle +Last font definition record (FOND)
LastLGlobal 944 Last Segment Loader global
LastPGlobal 954 Last Printing Manager global
LastSPExtra B4C Longint +Most recent value of space extra
LaunchFlag 902 Byte Used by Launch and Chain
LGrafJump 824 Pointer Vector used by QuickDraw

Line1010 28 Pointer 1010 emulator trap (vector for A-traps)
Line1111 2C Pointer 1111 emulator trap (reserved)
Lo3Bytes 31A Longint Constant $00FFFFFF

LoaderPBlock 93A 10 Bytes parameter block for ExitToShell
LoadTrap 120 Byte If non-zero, enters debugger before entering new sagment
LoadVars 900 68 Bytes Segment Loader variables

LviiDT 192 32 Bytes Interrupt level 1 dispatch table
Lvi2DT 1B2 32 Bytes Interrupt level 2 dispatch table
MAErrProc BE8 Pointer +MacApp error procadure

MaskBC 31A Longint Memory Manager byte count mask (also called Lo3Bytes)
MASuperTab BEC Handle +MacApp superclass table
MBarEnable A20 Integer menuBar enable for desk accessories
MBarHeight BAA Integer +Height of menu bar (usually 20)
MBarHook A2C Pointer User hook before MenuHook

MBState 172 Byte Current mouse button state

MBTicks 16E Longint Tickcount at last mouse button
MemEm 220 Integer Last memory manager error

MemTop 108 Pointer Top of RAM

MenuFlash A24 Intager Fiash feedback count

ManuHook A30 Pointar User hook during menuSelect
MenulList A1C Handle Current menuBar list structure
MicroSoft A78 12 bytes Old name for ApplScratch
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Name Address Type Comment

MinStack 31E Longint Minimum size of stack

MinusOne A0B Longint Constant $FFFFFFFF

MMDefFlags 326 Integer Default zone flags

MmInOK 12E Byta Initial memory mgr checks ok?
MonkeyLives 100 Integer Monkey tester in use if >= 0
MouseMask 8D6 Point Mask for ANDing with mouse
MouseOffset 8DA Point Offset for adding after ANDing
MrMacHook A2C Pointer Cld name for MBarHook

MTemp 828 Longint Low-leval interrupt mouse location
NewMount 34A Integer Used by MountVol to flag new mounts
NiblTbl 25A Pointer Usad by disk driver

OldContent 9EA Handle Saved content region

OldStructure 9E6 Handle Saved structure region

OneOne A02 Longint Constant $00010001

PaintWhite apc Integer Erase nawly drawn windows?

Params 3A4 50 bytes Used by Device Manager for I/O parameter blocks
PollProc 13E Pointer SCC poll data procedure

PollRtnAddr 128 Pointer ‘Other’ driver locals

PollStack 13A Pointer SCC poll data start stack location
PortAUse 290 Byte Bits 0-3: port type; bit 7: 0 = in use
PortBUse 291 Byte Port B use, same format as PortAUse
PrintErr 944 Integer Current print error

PrintVars 944 16 Bytes Print code variables

Privileg 20 Pointer Privilege violation vector

PWMBUf1 BOA Pointer +PWM buffer pointer

PWMBuUf2 312 Pointer PWM buffer 1 (or 2 if sound)

PWMValue 138 Integer Current PWM value

QDExist 8F3 Byte Quickdraw is initialized if zero
RAMBase 2B2 Pointer Lowest addraess for trap routines in RAM
RawMouse 82C Paint Un-jerked mouse coordinates

RegRsrc 347 Byte Flag used by File Manager

RegstVol 3EE Pointer VCB of off-line or external volume
ResErmr A0 Integer Resource Manager error code
ResErrProc AF2 Painter Routine called whenever Resource Manager error occurs
ResetSPPC 0 8 bytes Reset vector

ResLoad ASE Integer Load resources on GetResource if non-zero
RestProc A8C Pointer Old name for ResumeProc
ResumeProc ABC Pointer Resume procedure for system errors
RgSvArea 36A 38 Register save area used by system
RMGRPerm BA4 Byte +Permission byte for OpenResFile
RndSeed 156 Longint Random number seed

ROM8s 28E Integer +$FFFF = 64K ROM, $7FFF = 128K ROM or newer
ROMBase 2AE Pointer Start of ROM

RomFont0 980 Handle System font

ROMMapHndl BO6 Handle +ROM resourcs file's map
RomMaplnsert BOE Byte +S$FF = look in ROM resource file, $00 = don't look in ROM
SavedHandle A28 Handle Saved bits under a menu

SaveProc A0 Pointer Address of Save failsafe procedure
SaveSegHandle 930 Handle CODE resource 0 (used by Launch)
SaveSP Ag94 Longint Safe SP for restart or save

SaveUpdate 9DA Integer Enable window update accumulation?
SaveVisRgn 9F2 Handle Temporarily saved visRegion

SCCASts 2CE Byte SCC read reg 0 last ext/sts rupt - A
SCCBSts 2CF Byte SCC read reg 0 last ext/sts rupt - B
SCCRd 1D8 Pointer SCC base read address

SCCWr iDC Pointer SCC base write address
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Name Address Type Comment

ScrapCount 968 Integer Count changed by ZeroScrap

ScrapEnd 980 End of scrap variables

ScrapHandle 964 Handle Desk scrap

Scraplnfo 960 Longint Old name for ScrapSize

ScrapName 96C Pointer Scrap file name

ScrapSize 960 Longint Length of desk scrap

ScrapState 96A Integer Is scrap on disk?

ScrapTag 970 String[15] Scrap fila name

ScrapVars 960 32 Bytes Scrap manager variables

scratch20 1E4 20 Bytes Application scratch area

scratch8 SFA 8 Bytes Application scratch area

ScrDmpEnb 2F8 Byte Screen dump enabled if non-zero
ScrDmpType 2F9 Byte $FF dumps screen, $FE dumps front window
ScreenRow 106 Integer rowBytes of screen

ScreenVars 292 8 Bytes Screen driver variables (MacsBug)
ScrHRes 104 Integer Screen horizontal dots per inch

ScrnBase 824 Pointer Base address of screen

ScrVRes 102 Integer Scraen vertical dots per inch

SCSIDrvrs B2E Integer +Bitmap for loaded SCSI drivers

SCSIFlag B22 Integer +Configuration flag for SCSI

SdVolume 260 Byte Global volume control

SegHiEnable BB2 Byte +0 to disable MoveHHi in LoadSeg
SerialVars 2D0 16 Bytes Async driver variables

SEvtEnb 15C Byte If zero, SystemEvent will always return False
SFSavaDisk 214 Integer Last vRefNum seen by standard file
SonyVars 134 Pointer Variables for .SONY driver

SoundActive 27E Byte Sound is active?

SoundBase 266 Pointer Free-form synthesizer buffer

SoundDCE 27A Pointer Sound driver device control entry
SoundLast 282 End of sound driver variables

SoundLavel 27F Byte Amplitude in sound buffer

SoundPtr 262 Pointer Four-tone record

SoundVars 262 32 Bytes Sound driver variables

SoundVBL 26A 16 Bytes Vertical retrace control element for sound
SPAlarm 200 Longint Alarm time setting

SPATalkA 1F9 Byte AppleTalk node ID hint for port A (modem port)
SPATalkB 1FA Byte ApplaTalk node number hint for port B (printer port)
SPClikCaret 209 Byte Double-click and caret-blink times (in 4-tick units)
SPConfig 1FB Byte Serial port type-use bits

SPFont 204 Integer Application font number minus 1

SPKbd 206 Byte Auto-key threshold and rate (in 4-tick units)
SPMisc1 20A Byte Miscellaneous parameter RAM

SPMisc2 208 Byte Mouse scaling, startup disk, menu blink
SPPortA 1FC Integer Port A (modem) configuration

SPPortB 1FE Integar Port B (printer) configuration

SPPrint 207 Byte Printer connection

Spurious 60 Pointer Spurious interrupt vector

SPValid 1F8 Byte Parameter RAM validation field ($A7 if valid)
SPVolCtl 208 Byte Speaker volume setting

StkLowPt 110 Pointer Lowest stack as measured by stack sniffer
Switcher 282 8 Bytes Used by Switcher

SwitcherTPtr 286 Pointer +Switcher's switch table

SysEvtBuf 146 Pointer System event queue element buffer
SysEvtMask 144 Integer System event mask

SysFontFam BAB Integer +System font family ID or zero
SysFontSize BA8 Integer +System font size (or zero for 12 point)
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Name Address Type Comment

SysMap AS8 Integer Reference number of system resource file
SysMapHnd| A54 Handle System resource file map

SysParam 1F8 20 Bytes Low-memory copy of paramater RAM
SysResName AD8 String[15] Name of systam resource file
SysVersion 15A Integer Version number of RAM-based system
SysZone 2A6 Pointer Start of system heap zone

T1Arbitrate B3F Byte +$FF if VIA timer T1 is available

TagData 2FA 14 Bytes Sector tag info for disk drivers
TaskLock AB2 Byte Re-entering SystemTask

TEDoText A70 Pointer TextEdit doText hook

TempRect 9FA 8 Bytes Scratch rectangle used by system
TERacal A74 Pointer TextEdit routine to recalculate line starts
TEScrpHandle AB4 Handle TextEdit scrap

TEScrpLength ABO Integer Size of TextEdit scrap

TESysJust BAC Integer +System justification for international
TEWdBreak AF6 Pointer Default TextEdit word break routine
TheCrsr 844 68 Bytes Cursor data, mask and hotspot
TheMenu A26 Integer ID of currently highlighted menu
TheZone 118 Pointer Current heap zone

Ticks 16A Longint Number of ticks since boot

Time 20C Longint Seconds since midnight, January 1, 1904
TimeVars B30 Pointer +Time Manager variables

TmpReslLoad BaF Byte +Temporary ResLoad value

Tocks 173 Byte Lisa sub-tick count

ToExtFS 3F2 Pointer Hock for external file systems
ToolScratch 9CE 8 Bytes Scratch area used by Toolbox
TopMapHndl A50 Handle Most recantly opened resource file's map
TopMenulitem B26 Integer +Used for menu scrolling

Trace 24 Pointer Trace vector

TrapAgain B0O 4 bytes +Used by disk switch hook to repeat File System call
TRAPtble 80 16 pointers TRAP #0-15 instruction vectors
TrapVEmr 1C Pointer cpTRAPcc, TRAPce, TRAPYV instruction error
Unassig2 40 32 bytes Unassigned, reserved by Motorola
Unassig3 co 64 bytes Unassigned, reserved by Motorola
Unassigned 30 4 bytes Unassigned, reserved by Motorola
Uninited 3C Pointer Uninitialized interrupt vector
UnitNtryCnt 1D2 Integer Number of entries in unit table
UserFWidths BF5 Byte +Flag saying if we used fractional widths
UTableBase 11C Pointer Start of unit table

VBLQueue 160 10 Bytes VBL queue header

VCBQHdr 356 10 bytes VCB queue header

VIA 1D4 Pointer VIA base address

WidthListHand 8E4 Handle +List of extra width tables, or nil
WidthPtr B10 Longint +Used by Font Manager
WidthTabHandle B2A Handle +Font width table for measure
WindowList 906 Pointer Pointer to first window in window list
WMgrPort SDE Pointer Window manager's GrafPort
WordRedraw BAS Byte +Used by TextEdit RecalDraw

WWErxist 8F2 Byte If zero, Window Manager is initialized
ZaroDiv 14 Pointer Zero divide vector

+ valid only if ROM85 = $7FFF (i.e., Macintosh Plus or newer)
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System Globals: Numeric Listing

Address Name Type Comment
0 ResetSPPC 8 bytes Reset vector
8 BusError Pointer Bus error vector
Cc AddrErr Pointer Address error vector
10 lllegal Pointer lllegal instruction vector
14 vZeroDiv Pointer Zero divide vector
18 ChkError Pointer Vector CHK, CHK2 instruction error
1C TrapVErr Pointer cpTRAPce, TRAPce, TRAPV instruction error
20 Privileg Pointer Privilage violation vector
24 Trace Pointer Trace vector
28 Line1010 Painter 1010 emulator trap (vector for A-traps)
2C Line1111 Pointer 1111 emulator trap (reserved)
30 Unassigned 4 bytes Unassigned, reserved by Motorala
34 Coproces Pointar Vector for coprocessor protocol violation
38 FormatEr Pointer Format error vector
38 FmtErrVect Pointer +Format error vector for 68010 and 68020
3C Uninited Pointer Uninitialized interrupt vector
40 Unassig2 32 bytes Unassigned, reserved by Motorola
60 Spurious Pointer Spurious interrupt vector
64 Autolnt1 Pointer Level 1 interrupt auto-vector
68 Autolnt2 Pointer Level 2 interrupt auto-vector
6C Autolnt3 Pointer Level 3 interrupt auto-vector
70 Autolnt4 Pointer Level 4 interrupt auto-vector
74 Autolnts Pointer Level 5 interrupt auto-vector
78 Autolnté Pointer Level 6 interrupt auto-vector
7C Autolnt7 Pointer Level 7 interrupt auto-vector
80 TRAPtble 16 pointers TRAP #0-15 instruction vectors
co Unassig3 64 bytes Unassigned, reserved by Motorola
100 MonkeyLives Integer Monkey taster in use if >= 0
102 ScrVRes Integer Screen vertical dots per inch
104 ScrHRes Integer Screen horizental dots par inch
106 ScreenRow Integer rowBytes of screen
108 MemTop Paointer Top of RAM
10C BufPtr Pointer Top of application memory (end of jump table)
110 StkLowPt Pointer Lowest stack as measured by stack sniffer
114 HeapEnd Pointer End of application heap
118 TheZone Pointer Current heap zone
11C UTableBase Pointer Start of unit table
124 DskRtinAdr Pointer Used by disk driver
128 PollRtnAddr Pointer ‘Other’ driver locals
12C DskVarify Byte Used by .SONY driver for readiverify
12D LoadTrap Byte If non-zero, enters debugger before entaering new segment
12E MmInOK Byte Initial memory mgr checks ok?
12F CPUFlag Byte +500=68000, $01=68010,502=68020
130 AppliLimit Pointer End of application heap if fully grown
134 SonyVars Pointer Variables for .SONY driver
138 PWMValue Integer Currant PWM value
13A PollStack Pointer SCC poll data start stack location
13E PollProc Pointer SCC poll data procedure
142 DskErr Integer Disk routine result code
144 SysEvtMask Integer Systam event mask
146 SysEvtBuf Pointer System event queue element buffer
14A EventQueue 10 Bytes Event queue header
154 EvtBufCnt Integer Maximum number of events in SysEvtBuf -1
156 RndSeed Longint Random number seed

15A SysVersion Integer Version number of RAM-based system
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Address Name Type Comment
15C SEvtEnb Byte If zero, SystemEvant will always return False
15D DSWndUpdate Byte Used by disk switch hook
15E FontFlag Byte Font manager loop flag
15F IntFlag Byta Reducs interrupt disable time when bit 7 = 0
160 VBLQusue 10 Bytes VBL queue header
16A Ticks Longint Number of ticks since boot
16E MBTicks Longint Tickcount at last mouse button
172 MBState Byta Current mousa button state
173 Tocks Byte Lisa sub-tick count
174 KeyMap 2 Longints Bitmap showing keys up/down
17C KeypadMap Longint Bitmap for numeric pad-18 bits
184 KeyLast Integer ASCII for last valid keycode
186 KeyTime Longint Tickcount when last keystroke was received
18A KeyRepTime Lengint Tickcount when key was last repeated
18E KeyThresh Integer Threshold for key repeat
190 KeyRepThresh Integer Kay repeat speed
192 LviiDT 32 Bytes Interrupt level 1 dispatch table
1B2 Lvi2DT 32 Bytes Interrupt level 2 dispatch table
1D2 UnitNtryCnt Integer Number of entries in unit table
1D4 VIA Pointer VIA base address
1D8 SCCRd Pointer SCC base read address
iDC SCCWr Pointer SCC base write address
1E0 IWM Pointer IWM base address
1E4 GetParam 20 Bytes System parameter scratch space
1E4 scratch20 20 Bytes Application scratch area
1F8 SPValid Byte Parameter RAM validation field ($A7 if valid)
1F8 SysParam 20 Bytes Low-memory copy of parameter RAM
1F9 SPATalkA Byte ApplaTalk node ID hint for port A (modem port)
1FA SPATalkB Byte AppleTalk node number hint for port B (printer port)
1FB SPConfig Byte Serial port type-use bits
1FC SPPortA Integer Port A (modem) configuration
1FE SPPorB Integer Port B (printer) configuration
200 SPAlarm Longint Alarm time setting
204 SPFont Integer Application font number minus 1
206 SPKbd Byte Auto-key threshold and rate (in 4-tick units)
207 SPPrint Byte Printer connection
208 SPVolCtl Byte Speaker volume setting
209 SPClikCaret Byte Double-click and caret-blink times (in 4-tick units)
20A SPMisc1 Byte Miscellanecus parameter RAM
20B SPMisc2 Byte Mouse scaling, startup disk, menu blink
20C Time Longint Seconds since midnight, January 1, 1904
210 BootDrive Integer Drive number of boot drive
212 JShell Integer Journaling shell state
214 SFSaveDisk Integer Last vRefNum seen by standard file
216 KbdVars Longint Kayboard driver variables
21A JKybdTask Pointer Keyboard VBL task hook
21E KbdType Byte Keyboard model number
21F AlarmState Byte Bit 7=Apple logo on/off, Bit 6=beeped, Bit 0=enabled
220 MemEm Integer Last memory manager error
222 DiskVars 62 Bytes Variables used by .SONY driver
222 JFigTrkSpd Pointer Disk driver vector
226 JDiskPrime Pointer Disk driver vector
22A JRdAddr Pointer Disk driver vector
22E JRdData Pointer Disk driver vector
232 JWrData Pointer Disk driver vector

236 JSeek Pointer Disk driver vector
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23A JSeatUpPoll Pointer Disk driver vector
23E JRecal Pointer Disk driver vector
242 JControl Pointer Disk driver vector
246 JWakeUp Pointer Disk driver vector
24A JReSeek Pointer Disk driver vector
24E JMakeSpdThbl Pointer Disk driver vector
252 JAdrDisk Pointer Disk driver vector
256 JSetSpeed Pointer Disk driver vector
25A NibITbl Pointer Used by disk driver
25E FIEvtMask Integer +Mask of allowable events to flush at FlushEvents
260 SdVolume Byte Global volume control
261 Finder Byte Private Finder flags
262 SoundPtr Pointer Four-tone record
262 SoundVars 32 Bytes Sound driver variables
266 SoundBase Pointer Free-form synthesizer buffer
26A SoundVBL 16 Bytes Vertical retrace control elemant for sound
27A SoundDCE Pointer Sound driver device control entry
27E SoundActive Byts Sound is active?
27F SoundLevel Byte Amplitude in sound buffer
280 CurPitch Intager Current pitch value
282 SoundLast End of sound driver variables
282 Switcher 8 Bytes Used by Switcher
286 SwitcherTPtr Pointer +Switcher's switch table
28E ROM8S Integer +3FFFF = 64K ROM, $7FFF = 128K ROM or newer
290 PortAUse Byte Bits 0-3: port type; bit 7: 0 = in use
291 PortBUse Byte Port B use, same format as PortAUse
292 ScreenVars 8 Bytes Screen driver variables (MacsBug)
29A JGNEFilter Pointer GetNextEvent filter proc
29E Key1Trans Pointar Keyboard mapping procedure
2A2 Key2Trans Pointer Numeric keypad mapping procedure
2A6 SysZone Painter Start of system heap zone
2AA ApplZone Pointer Start of application heap zone
2AE ROMBase Pointer Start of ROM
2B2 RAMBase Pointer Lowest addrass for trap routines in RAM
2B6 BasicGlob Pointer Basic globals
2BA DSAlertTab Pointer System error alerts
2BE ExtStsDT 16 Bytes SCC ext/sts saecondary dispatch table
2CE SCCASts Byte SCC read reg 0 last ext/sts rupt - A
2CF SCCBSts Byte SCC read reg 0 last ext/sts rupt - B
2Do SerialVars 16 Bytes Async driver variables
2D8 ABusVars 8 bytes Local variables used by AppleTalk
2E0 FinderName String[15] Filenams of the Finder
2F0 DoubleTime Longint Allowed ticks between clicks of a double-click
2F4 CaretTime Longint Ticks between caret blinks
2F8 ScrDmpEnb Byte Screen dump enabled if non-zero
2F9 ScrDmpType Byte $FF dumps screen, $FE dumps front window
2FA TagData 14 Bytes Sector tag info for disk drivars
2FC BufTgFNum Longint Buffer tag file number
300 BufTgFFlg Integer Buffer tag flags
302 Buf TgFBkNum Integer Logical block number
304 BufTgDate Integer Time stamp
308 DrvQHdr 10 Bytes Header of system's drive queue
312 PWMBUf2 Paintar PWM buffer 1 (or 2 if sound)
31A Lo3Bytes Longint Constant $00FFFFFF
31A MaskBC Longint Memory Manager byte count mask (also called Lo3Bytes)
31E MinStack Longint Minimum size of stack
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322 DefltStack Longint Default size of stack
326 MMDefFlags Integer Default zone flags
328 GZRootHnd Handle Block which must not be moved by GrowZone function
32C GZRootPtr Pointer Root pointer for GrowZone
330 GZMoveHnd Handle Moving handle for GrawZone
334 DSDrawProc Pointer Alternate SysError draw procedure
338 EjectNotify Pointer Routine called when a disk is ejected
33c IAZNotify Pointer Routine called when application heap is reinitialized
340 CkdDB Integer Used when searching the directory
340 FileVars 184 Bytes File system variables
346 FlushOnly Byte Flag used by UnMountVol,FlushVol
347 RegRsrc Byte Flag used by File Manager
348 FLckUnlck Byte Flag used by SetFilLock,RstFilLock
349 FrcSync Byte When set, all File System calls are synched
34A NewMount Integer Used by MountVol to flag new mounts
34C DrMstrBlk Integer Master directory block in a volume (MFS)
34E FCBSPtr Pointer File control blocks
352 DefVCBPtr Pointer Detault volume control block
356 VCBQHdr 10 bytes VCB queue header
360 FSBusy Integer Non-zero when the file systam is busy
360 FSQHdr 10 Bytes File system queue header
362 FSQHead Pointer First queued command in File System queue
366 FSQTail Pointer Last File System queue element
36A RgSvArea 38 Register save area used by system
3A2 ErCode Integer Disk driver async errors
3A4 Params 50 bytes Used by Device Manager for I/O parameter blocks
308 FSTemp8 8 bytes Used by File System
3DE FSTemp4 Longint Used by File System
3E2 FSQueueHook Pointer Hook to capture all FS calls
3E6 ExtFSHook Poainter Used by external file system
3EA DskSwtchHook Pointer Hoock for disk-switch dialog
3EE ReqstVol Pointer VCB of off-line or external volume
3F2 ToExtFS Pointer Hook for external file systems
3F6 fsVarEnd End of file system variables
3F8 DSAlertRect Rect Rectangle for disk-switch alert
400 DispatchTab 1024 Bytes A-Trap dispatch table (64K ROM)
4B8 JBlockMove Painter +Vector used by Memory Manager
800 GratBegin QuickDraw system globals area
800 JHideCursor Pointer Vector used by QuickDraw
804 JShowCursor Pointer Vector used by QuickDraw
808 JShieldCursor Pointer Vector used by QuickDraw
8oC JScrnAddr Pointer Vector used by QuickDraw
810 JScrnSize Pointer Vector used by QuickDraw
814 JInitCrsr Pointer Vector used by QuickDraw
818 JSetCrsr Pointer Vector used by QuickDraw
81C JCrsrObscure Pointer Vector used by QuickDraw
820 JUpdateProc Painter Vector used by QuickDraw
824 LGratJump Pointer Vector used by QuickDraw
824 ScrnBase Pointer Base address of screen
828 MTemp Longint Low-level intarrupt mouse location
82C RawMouss Point Un-jerked mouse coordinates
834 CrsrPin Rect Cursor pinning rectangle
83C CrsrRect Rect Cursor hit rectangle
844 TheCrsr 68 Bytes Cursor data, mask and hotspot
888 CrsrAddr Pointer Screen-memory address covered by cursor
88C CrsrSave 64 Bytes Saved data under the cursor
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8CC CrsiVis Byte Cursor visible?
8CD CrsrBusy Byte Cursor locked out?
8CE CrsrNew Byte Cursor changed?
8CF CrsrCouple Byte Cursor coudied to mouse?
8D0 CrsrState Integer Cursor nesting level
8D2 CrsrObscure Byte Cursor obscure flag
8D3 CrsrScale Byte Cursor scaled?
8D6 MouseMask Point Mask for ANDing with mouse
8DA MouseOftset Paint Offset for adding after ANDing
8DE JournalFlag Integer Journaling state
8EO0 JSwapFont Longint Jump entry for FMSwapFont
8E4 JFontinfo Pointer Jump entry for FMFontMatrics
8E4 WidthListHand Handle +List of extra width tables, or nil
8ES8 JournalRef Integer Journaling driver's refnum
8EC CrsrThresh Integer Delta threshold for mouse scaling
8EE JCrsrTask Pointer Address of CrsrVBLTask
8F2 GratEnd End of QuickDraw system globals
8F2 WWEXxist Byte I zero, Window Manager is initialized
8F3 QDExist Byte Quickdraw is initialized if zero
8F4 JFetch Pointer Fetch a byte routine for drivers
8F8 JStash Pointer Stash a byte routine for drivers
8FC JIODone Pointer 10Done vector
900 CurApRefNum Integer RefNum of application's resource file
900 LoadVars 68 Bytes Segment Loader variables
902 LaunchFlag Byte Used by Launch and Chain
904 CurrentAS Pointer Correct value of A5
908 CurStackBase Pointer Current stack base
910 CurApName String{31] Name of current application
930 SaveSegHandle  Handle CODE resource 0 (used by Launch)
934 CurdTOftset Integer Offset from AS to stant of jump table
936 CurPageOption Integer Current page 2 video/sound configuration
93A LoaderPBlock 10 Bytes parameter block for ExitToShell
944 LastLGlobal Last Segment Loader global
944 PrintErr Integer Current print error
944 PrintVars 16 Bytes Print code variables
946 ChoosarBits Byte Bit 7=0, den't run; Bit 6=0, gray out AppleTalk
954 CoreEditVars 12 Bytes Core edit variables
954 LastPGlobal Last Printing Manager global
960 Scraplnfo Longint Old name for ScrapSize
960 ScrapSize Longint Length of desk scrap
960 ScrapVars 32 Bytes Scrap manager variables
964 ScrapHandle Handle Desk scrap
968 ScrapCount Intager Count changed by ZeroScrap
96A ScrapState Integer Is scrap on disk?
96C ScrapName Pointer Scrap file name
970 ScrapTag String{15] Scrap file name
980 RomFont0 Handle System font
980 ScrapEnd End of scrap variables
984 ApFontiD Integer Resource ID of application font
986 GotStrike Byte Do we have the strike? (Font Manager)
987 FMDefaultSize Byte Default size of Font Record
988 CurFMFamily Integer Current font family
988 CurFMinput Pointer Quickdraw FMInput Record
98A CurFMSize Integer Current font size
98C CurFMFace Byte Current font face
98D CurFMNeedBits  Boolean Doss Font Manager need bits?
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98E CurFMDevice Integer Current font device
990 CurFMNumer Point Current numerator of scale factor
994 CurFMDenom Point Current denominator of scale factor
998 FMgrOutRec Pointer Quickdraw font output record
998 FOutError Integer Error code
998 FOutRec Pointer Font Manager output record
99A FOutFontHandle Handle Font bits
99E FOutBold Byte Bolding factor
99F FOutltalic Byte ltalic factor
9A0 FOutULOffset Byte Underline offset
9A1 FOutULShadow  Byte Underline "halo"
9A2 FOuUtULThick Byte Underline thickness
9A3 FOutShadow Byte Shadow factor
9A4 FOutExtra Byte Extra horizontal width
9AS FOutAscent Byte Height above baseline
9A6 FOutDescent Byte Height below baseline
9A7 FOutWidMax Byte Maximum width of character
9A8 FOutLeading Byte Space between lines
9AA FOutNumer Paint Numerators of scaling factors
9AE CurFMDenom Point Point for denominators of scale factor
9B2 FMDotsPerinch Paint Dots per inch of current device
986 FMStyleTab 18 bytes Style heuristic table supplied by device
SCE ToolScratch 8 Bytes Scratch area used by Toolbox
906 WindowList Pointer Pointer to first window in window list
9DA SaveUpdate Integer Enable window update accumulation?
sDC PaintWhite Integer Erase newly drawn windows?
9DE WMgrPort Pointer Window manager's GrafPort
9E6 OldStructure Handle Savaed structure region
9EA OldContent Handle Saved content region
SEE GrayRgn Handle Rounded gray desk region
9F2 SaveVisRAgn Handle Temporarily saved visRagion
9F6 DragHock Pointer Routine called during dragging
9FA scratch8 8 Bytes Application scratch area
9FA TempRect 8 Bytes Scratch rectangle used by system
A02 OneOne Longint Constant $00010001
A06 MinusOne Longint Constant $FFFFFFFF
AOE lconBitmap BitMap Used by Ploticon
A1C MenulList Handle Current menuBar list structure
A20 MBarEnable Integer menuBar enable for desk accessories
A22 CurDeKind Integer WindowKind of deactivated window
A24 MenuFlash Integer Flash teedback count
A26 TheMenu Integer ID of currently highlighted menu
A28 SavedHandle Handle Saved bits under a menu
A2C MBarHock Pointer User hook before MenuHook
A2C MrMacHook Pointer Old name for MBarHook
A30 MenuHook Painter User hook during menuSelect
A34 DragPattern Pattern Dragged by DragTheRgn
A3C DeskPattern Pattern Deasktop pattern
Add DragFlag Integer Implicit parameter to DragControl
A48 CurDragAction Pointer Implicit actionProc for DragControl
Ad4A FPState 6 Bytes Floating point state
ASO TopMapHndl Handle Most racently opened resourcae file's map
A54 SysMapHnd| Handle System resource file map
A58 SysMap Integer Reference number of system rasourcs file
ASA CurMap Integer Reference number of current resource file

ASE ReslLoad Integer Load resources on GetResource if non-zero



487

Debugging Quick Reference Guide

Address Name Type Comment
AB0 ResErr Integer Resource Manager error code
AB2 TaskLock Byte Re-entering SystemTask
AB3 FScaleDisable Byte Disable font scaling?
AB4 CurActivate Pointer Window which will get activate event
AB8 CurDeactive Pointer Window which will get activate event
ABC DeskHook Pointer Routine which will be called to paint the desk
A70 TEDoText Pointer TextEdit doText hook
A74 TERecal Pointer TextEdit routine to recalculate line starts
A78 ApplScratch 12 Bytes Reserved for use by application
A78 MicroSoft 12 bytes Old name for ApplScratch
A84 GhostWindow Pointer Window hidden from FrontWindow
Ag8 CloseQrnHook Pointer Routine called when closing desk accessories
A8C RestProc Pointer Old name for ResumeProc
ABC ResumeProc Pointer Resume procadure for system arrors
A0 SaveProc Pointer Addrass of Save failsafe procedure
A94 SaveSP Longint Safe SP for restart or save
Ag8 ANumber Integer Active alert ID
A9A ACount Integer Number of times this alert called
AaC DABeeper Pointer Beep routine for ModalDialog
AAQ DAStrings 4 Handles ParamText substitution strings
ABO TEScrpLength Integer Size of TextEdit scrap
AB4 TEScrpHandle Handle TextEdit scrap
AB8 AppPacks 8 Handles Handles to Pack0 through Pack7
ADs8 SysResName String[15] Name of system resource file
AEC AppParmHandle  Handle Handle to Finder information on Launch
AFO DSErrCode Integer Last system error alert ID
AF2 ResErrProc Pointer Routine called whenever Resource Manager error occurs
AF6 TEWdBreak Pointer Default TextEdit word break routine
AFA DigFont Integer Default dialog font ID
BoO HeapStart Start of the system heap (64K ROM)
BoO TrapAgain 4 bytes +Used by disk switch hook to repeat File System call
BO4 KeyMVars Integer +ROM KEYM procedure variables
BO6 ROMMapHnd| Handle +ROM resource file's map
BOA PWMBuf1 Pointer +PWM butffer pointer
BOE BootMask Integer +Used by boot code
B10 WidthPtr Longint +Used by Font Manager
B14 AtalkHk1 Pointer +Apgletalk hook
B18 AtalkHk2 Pointer +Apgletalk hook
B22 SCSIFlag Integer +Configuration flag for SCSI
B26 TopMenultem Integer +Used for menu scrolling
B28 AtMenuBottom Integer +Flag used by scrolling menus
B2A WidthTabHandle  Handle +Font width table for measure
B2E SCSIDrvrs Integer +Bitmap for loaded SCSI drivers
B30 TimeVars Pointer +Time Manager variables
B34 BtDskRfn Integer +Refnum of boot disk driver
B36 BootTmp8 8 Bytes +Temp space needed by StartBeot
B3F T1Arbitrate Byte +3FF if VIA timer T1 is available
B40 JDiskSel Peinter +Disk driver vector
B44 JSendCmd Pointer +Disk driver vector
B48 JDCDReset Pointer +Disk driver vector
B4C LastSPExtra Longint +Most recent value of space extra
BOE RomMaplnsert Byte +$FF = look first in ROM resourcae file, $00 = don't look in ROM
BOF TmpResLoad Byte +Temporary ResLoad value
BAO IntiSpec Pointer +Extra international data
BA4 RMGRPerm Byte +Permission byte for OpenResFile
BAS WordRedraw Byte +Used by TextEdit RecalDraw
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BA6 SysFontFam Integer +System font family ID or zero
BA8 SysFontSize Integer +System font size (or zero for 12 point)
BAA MBarHeight Integer +Height of menu bar (usually 20)
BAC TESysJust Integer +System justification for intemational
BAE HiHeapMark Pacinter +Highest address used by a heap zone below A7
BB2 SegHiEnable Byte +0 to disable MoveHHi in LoadSeg
B83 FDevDisable Byte +$FF to disable device-defined style extra
BC2 LastFOND Handle +Last font definition record (FOND)
BC6 FONDID Integer +ID of last font definition record (FOND)
BCS8 App2Packs 8 Handles +handles for Pack8 - Pack15
BES MAErrProc Pointer +MacApp error procedura
BEC MASuperTab Handle +MacApp superclass table
BF4 FractEnable Byte +Flag for fractional font widths
BF5 UserFWidths Byte +Flag saying if we used fractional widths
BF6 FScaleHFact Longint +Horizontal font scals factor
BFA FScaleVFact Longint +Vaertical font scale factor

+ valid only if ROM8S5 = $7FFF (i.e., Macintosh Plus or newer)

Data Structures

Name Type Hex Offset  Dec Offset
AlertTemplate
boundsRect Ract 0 0
itemsID Integer 8 8
stages StagelList A 10
(size) C 12
BitMap
baseAddr Pointer 0 0
rowBytes Integer 4 4
bounds Rect 6 6
(size) D 14
CinfoPBRec
qLink QElemPtr 0 0
qType Integer 4 4
ioTrap Integer 6 6
ioCmdAddr Painter 8 8
ioCompletion ProcPtr Cc 12
ioResuit OSErr 10 16
icNamePtr StringPtr 12 18
ioVRefNum Integer 16 22
ioFRefNum Integer 18 24
fillert Integer 1A 26
ioFDirlndex Integer 1C 28
ioFlAttrib SignedByte 1E 30
filler2 SignedByte 1F 31
hFilelnfo:
ioFIFndrinfo Finfo 20 32
ioFINum Longint 30 48
ioFIStBik Integer 34 52

ioFiLgLen Longint 36 54
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ioFiPyLen Longint 3A 58
ioFIRStBIk Integer 3E 62
ioFiRLgLen Longint 40 64
ioFIRPylLen Longint 44 68
ioFICrDat Longint 48 72
ioFIMdDat Longint 4C 76
ioFIBkDat Longint 50 80
ioFIXFndrinfo Finfo 54 84
ioFIParlD Longint 64 100
ioFIClpSiz Longint 68 104
dirlnfo:

ioDrUsrWds Array(1..8] of Integer 20 32
ioDrDirlD Longint 30 48
ioDiNmFls Integer 34 52
filler3 Array(1..9]of Integer 36 54
ioDrCrDat Longint 48 72
ioDrMdDat Longint 4C 76
ioDrBkDat Longint 50 80
ioDrfndrinfo Array[1..8] of Integer 54 84
ioDrParlD Longint 64 100

CMovePBRec
qlink QElemPtr 0 0
qType Integer 4 4
ioTrap Integer 6 6
joCmdAddr Pointer 8 8
ioComplation ProcPtr o] 12
ioResult OSErr 10 16
icNamePtr StringPtr 12 18
ioVRefNum Integer 16 22
fillert Longint 18 24
ioNewName StringPtr 1C 28
filler2 Longint 20 32
ioNewDirlD Longint 24 36
filler3 Array[1..2] of Longint 28 40
ioDirlD Longint 30 48
ControlRecord

nextControl ControlHandle 0 0
contrlOwner WindowPtr 4 4
contriRect Rect 8 8
contriVis Byte 10 16
contrlHilite Byte 1 17
contriValue Integer 12 18
contriMin Integer 14 20
contriMax Integer 16 22
contriDefProc Handle 18 24
contriData Handle 1C 28
contrlAction ProcPtr 20 32
contrirfCon Longint 24 36
contriTitle Str255 28 40
(size without title) 28 40
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Name Type Hex Offset Dec Offset
Cursor
data Bits16 0 0
mask Bits16 20 32
hotSpot Point 40 64
(size) 68 104
DialogRecord
window WindowRecord 0 0
Items Handle ac 156
textH TEHandle A0 160
EditField Integer A4 164
EditOpen Integer AB 166
ADefltem Integer A8 168
(size) AA 170
DialogTemplate
boundsRect Rect 0 0
proclD Integer 8 8
visible Boolean A 10
goAwayFlag Boolean Cc 12
refCon Longint E 14
ItemsID Integer 12 18
title Str255 14 20
(size)
EventRecord
what Integer 0 0
message Longint 2 2
when Longint 6 6
where Point A 10
modifiers Integer E 14
(size) 10 16
FCBPRec
qLink QElemPtr 0 0
qType Integer “ 4
ioTrap Integer 6 6
ioCmdAddr Pointer 8 8
ioCompletion ProcPtr C 12
ioResult OSErmr 10 16
ioNamePtr StringPtr 12 18
ioVRefNum Integer 16 22
ioRefNum Integer 28 24
filler Integer 1A 26
ioFCBIndex Longint 1C 28
ioFCBFINm Longint 20 32
ioFCBFlags Integer 24 36
ioFCBStBIk Integer 26 38
ioFCBEOF Longint 28 40
ioFCBPLen Longint 2C 44
ioFCBCrPs Longint 30 48
ioFCBVRefNum Integer 34 52
icFCBClpSiz Longint 36 54
ioFCBParlD Longint 3A 58



491  Debugging Quick Reference Guide

Name Type Hex Offset  Dec Offset
GrafPort
device Integer 0 0
portBits BitMap 2 2
portBits.baseAddr Pointer 2 2
portBits.rowBytes Intager 4 4
portBits.Bounds Rect 6 6
portRect Rect 10 16
visRgn RgnHandle 18 24
clipRgn RgnHandle 1C 28
bkPat Pattern 20 32
fillPat Pattern 28 40
pnLoc Point 30 48
pnSize Point 34 52
pnMode Integer 38 56
pnPat Pattern 3A 58
pnVis Integer 42 66
txFont Integer 44 68
txFace Style 46 70
txMode Integer 48 72
txSize Integer 4A 74
spExtra Longint 4C 76
fgColor Longint 50 80
bkColor Longint 54 84
colrBit Integer 58 88
patStretch Integer 5A 90
picSave Handle 5C 92
rgnSave Handle 60 96
polySave Handle 64 100
grafProcs QDProcsPtr 68 104
(size) 6C 108
HParamBlockRec
qlLink QElemPtr 0 0
qType Integer 4 4
ioTrap Integer 6 6
ioCmdAddr Pointer 8 8
ioCompletion ProcPtr c 12
ioResult OSEmr 10 16
ioNamePtr StringPtr 12 18
ioVRsfNum Integer 16 22
ioParam:
ioRefNum Integer 18 24
ioVersNum SignedByte 1A 26
ioPermssn SignedByte 1B 27
ioMisc Pointer 1C 28
ioBuffer Pointer 20 32
ioReqCount Longint 24 36
ioActCount Longint 28 40
ioPosMode Integer 2C 44
ioPosOffset Longint eE 46
fileParam:
ioFRefNum Integer 18 24
ioFVersNum SignedByte 1A 26

fillert SignedByte 1B 27
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ioFDirindex Integer 1C 28
ioFIAttrib SignedByte 1E 30
ioFlVersNum SignedByte 1F AN
ioFiFndrinfo Finfo 20 32
ioDirlD Longint 30 48
ioFIStBlk Integer 34 52
ioFiLgLen Longint 36 54
ioFIPyLen Longint 3A 58
ioFIRStBIk Integer 3E 62
ioFiRLgLen Longint 40 64
ioFIRPyLen Longint 44 68
ioFICrDat Longint 48 72
ioFIMdDat Longint 4C 76
volumeParam:

filler4 Longint 18 24
ioVolindex Integer 1C 28
ioVCrDate Longint 1E 30
ioVLsMod Longint 22 34
ioVAtrb Integer 26 38
ioVNmFls Integer 28 40
ioVBitMap Integer 2A 42
ioVAllocPtr Integer 2C 44
ioVNmAIBIks- Integer 2E 46
ioVAIBIkSiz Longint 30 48
ioVClpSiz Longint 34 52
ioAlBISt Integer 38 56
ioVNxXtCNID Longint 3A 58
ioVFrBlk Integer 3E 62
ioVSigWord integer 40 64
ioVDrvinfo Integer 42 66
ioVDRefNum Integer 44 68
ioVFSID Integer 46 70
ioVBkUp Longint 48 72
ioVSeqNum Integer 4C 76
ioVWrCnt Longint 4E 78
ioVFilCnt Longint 52 82
ioVDirCnt Longint 56 86
ioVFndrlnfo Array[1..8] of Longint 5A 80

Menulnfo

menulD Integer 0 0
menuWidth Integer 2 2
menuHeight Integer 4 4
menuProc Handle 6 6
enableFlags Longint A 10
menuData Str255 E 14
(size) E 14
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Name Type Hex Offset Dec Offset
ParamBlockRec
qlink QElemPtr 0 o]
qType Integer 4 4
ioTrap Integer 6 6
ioCmdAddr Pointar 8 8
ioCompletion ProcPtr (o} 12
ioResult OSErmr 10 16
ioNamePtr StringPtr 12 18
ioVRefNum Integer 16 22
ioParam:
ioRefNum Integer 18 24
ioVersNum SignedByte 1A 26
ioPermssn SignedByte 18 27
ioMisc Pointer 1C 28
ioButfer Pointer 20 32
ioReqCount Longint 24 36
ioActCount Longint 28 40
ioPosMode Integer 2C 44
ioPosOffset Longint 2E 46
fileParam:
ioFRefNum Integer 18 24
ioFVersNum SignedByte 1A 26
filler1 SignedByte 1B 27
ioFDirlndex Integer 1C 28
ioFlAttrib SignedByte 1E 30
ioFIVersNum SignedByte 1F 31
ioFIFndrinfo Finfo 20 32
ioFiNum Longint 30 48
ioFIStBlk Integer 34 52
ioFlLgLen Longint 36 54
ioFIPyLen Longint 3A 58
ioFIRStBIk Integer 3E 62
ioFIRLgLen Longint 40 64
ioFIRPyLen Longint 44 68
ioFICrDat Longint 48 72
ioFIMdDat Longint ] 76
volumeParam:
filler2 Longint 18 24
ioVolindex Integer 1C 28
ioVCrDate Longint 1E 30
ioVLsBkUp Longint 22 34
ioVAtrb Integer 26 38
ioVNmFls Integer 28 40
ioVDirSt Integer 2A 42
ioVBILn Integer 2C 44
ioVNmAIBlks Integer 2E 46
ioVAIBIkSiz Longint 30 48
ioVClpSiz Longint 34 52
ioAIBISt Integer 38 56
ioVNxtFNum Longint 3A 58

ioVFrBlk integer 3E 62
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Name Type Hex Offset Dec Offset
cntriParam:
ioCRefNum Integer 18 24
csCode Integer 1A 26
csParam Array [0..10] of Integer 1C 28

Polint
v Integer 0 0
h Integer 2 2
(size) 4 4

Rect
top Integer 0 0
left Integer 2 2
bottom Integer B 4
right Integer 6 6
topLeft Point 0 0
botRight Point 4 4
(size) 8

SFReply
good Boolean 0 0
copy Boolean 1 1
fType OSType 2 2
vRefNum Integer 6 6
version Integer 8 8
fName String[63] A 10
(size)

TERec
destRect Rect 0 0
viewRect Rect 8 8
selRect Rect 10 16
lineHeight Integer 18 24
fontAscent Integer 1A 26
selPoint Point 1C 28
selStart Integer 20 32
selEnd Integer 22 34
active Integer 24 36
wordBreak ProcPtr 26 a8
clikLoop Procptr 2A 42
clickTime Longint 2E 46
clickLoc Integer 32 50
caretTime Longint 34 52
caretState Integer 38 56
just Integer 3A 58
TELength Integer 3C 60
hText Handle 3E 62
recalBack Integer 42 66
recallines Integer 44 68
clikStuff Integer 46 70
crOnly Integer 48 72
txFont Integer 4A 74
txFace Style 4C 76
txMode Integer 4E 78

1xSize Integer 50 80
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Name Type Hex Offset  Dec Offset
inPort GrafPtr 52 82
highHook ProcPir 56 86
caretHook ProcPtr 5A 80
nLines Integer SE 94
linaStarts Array of Integer 60 96
(size of new TERecord) 68 104
vVCB
qLink QElemPtr 0 0
qType Integer 4 4
vcbFlags Integer 6 6
vebSigWord Integer 8 8
vebCrDate Longint A 10
vcbLsMod Longint E 14
vcbAtrb Integer 12 18
vebNmFls Integer 14 20
vebVBMSt Integer 16 22
vebAllocPtr Integer 18 24
vcbNmAIBlks Integer 1A 26
vcbAIBIkSiz Longint 1C 28
vcbClpSiz Longint 20 32
vcbAIBISt Integer 24 36
vebNxtCNID Longint 26 38
vcbFreeBks Integer 2A 42
vcbVN String[27] 2C 44
vebDrvNum Intager 48 75
vebDRefNum Integer 4A 74
vcbFSID Integer 4C 76
vcbVRefNum Integer 4E 78
vebMAdr Pointar 50 80
vcbBufAdr Pointer 54 84
vcbMLen Integer 58 a8
vebDirlndex Integer 5A 90
vebDirBlk Integer 5C 92
vcbVolBkUp Longint 5E 94
vcbVSagNum Integer 62 98
vcbWrCnt Longint 64 100
vebXTClpSiz Longint 68 104
vebCTClpSiz Longint 6C 108
vebNmRtDirs Integer 70 112
vcbFilCnt Longint 72 114
vcbDirCnt Longint 76 118
vebFndrinfo Array(1..8] of Longint 78 120
vcbVCSize Integer 98 152
vcbVBMCSiz Integer 9A 154
vebCtICSiz Integer aC 156
vcbXTAIBlks Integer SE 158
vcbCTAIBlks Integer A0 160
vcbXTRef Integer A2 162
vcbCTRef Integer Ad 164
vcbCt1Buf Longint AB 166
vebDirlDM Longint AA 170
vebOffsM Integer AE 174

(size)
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Name Type Hex Offset Dec Offset
WDPBRec
qlLink QElemPtr 0 0
qType Integer 4 4
ioTrap Integer B 6
ioCmdAddr Pointer 8 8
ioCompletion ProcPtr C 12
ioResult OSErr 10 16
ioNamePtr StringPtr 12 18
ioVRefNum Integer 16 22
filler1 Integer 18 24
ioWDIndex Integer 1A 26
ioWDProclD Longint 1C 28
ioWDVRefNum Integer 20 32
filler2 Array[1..7] of Integer 22 34
ioWDDirlD Longint 30 48
WindowRecord
port GrafPort 0 0
windowKind Integer 6C 108
visible Boolean 6E 110
hilited Boolean 6F 111
goAwayFlag Boolean 70 112
strucRgn RgnHandle 72 114
contRgn RgnHandle 76 118
updateRgn RgnHandle 7A 122
windowDefProc Handle 7E 126
dataHandle Handle 82 130
titleHandle StringHandle 86 134
titleWidth Integer 8A 138
ControlList ControlHandle 8c 140
nextWindow WindowPeek 90 144
windowPic PicHandle 94 148
refCon Longint a8 152
(size) 9C 156
Zone
BkLim Pointer 0 0
PurgePtr Pointer 4 4
HFstFree Pointer 8 8
ZCBFree Longint c 12
GZProc ProcPtr 10 16
MoreMast Integer 14 20
Flags Integer 16 22
CntRel Integer 18 24
MaxRel Integer 1A 26
CntNRel Integer 1C 28
MaxNRal Integer 1E 30
CntEmpty Integer 20 32
CntHandles Integer 22 34
MinCBFree Longint 24 36
PurgeProc ProcPtr 28 40
SparePtr Pointer 2C 44
AllocPtr Pointer 30 48
HeapData Integer 34 52
(size of header) 34 52



Glossary

Address register direct—A 68000 addressing mode in which the operand is the
contents of an address register.

Addressing mode—Any of several methods used by a microprocessor to deter-
mine an operand.

And—See logical and.

Application heap—The area of memory that contains the application’s code and
its resources. It usually begins at $CB00 and extends for much of the Macintosh’s
RAM, but you should find its start by examining the global variable ApplZone.

A-trap—A call to the Macintosh User Interface Toolbox or Operating System.
Same as system call, ROM call, and trap.

Autoscrolling—The technique used by many text-editing applications of auto-
matically scrolling the window’s contents when the user is selecting something
and drags the mouse below the window.

Binary-coded decimal—A numbering scheme used by the 68000 that uses one
hexadecimal digit to represent one decimal digit.

Blank segment—See main segment.

Block header—The first 8 bytes of a heap block, which give information about
the block. Also called heap block header.

Breakpoint—A location within a program set by the person debugging at which
the debugger will interrupt and take control.

Case label—The name of a part of a Pascal case statement that can be branched
to by the case statement.

Case selector—The value used to determine which part of a case statement to
execute.

Check exception—A 68000 exception caused by a failed CHK instruction. It usu-
ally indicates a Pascal value range error.
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Checksum—A partial sum of a range of values, used to determine if any values in
the range have changed.

Completion reutine—A section of code that is executed when an asynchronous
1/0 operation is finished.

Condition codes—A group of flags in the 68000 that give information about the
previous instruction, such as whether an operand or result was zero or whether
an overflow occurred.

Condition codes register—The 68000 register that contains the condition codes.
This register, called CCR, is the lower half of the status register.

Contents—The bytes in a heap block that contain the data stored there by the
program; that is, everything in a heap block except the header.

Data fork—The part of a file that does not contain resources. The data fork con-
tains a stream of bytes that has no meaningful format to the system.

Data register direct—A 68000 addressing mode in that the operand is the con-
tents of a data register.

Debugger—A program that assists a programmer in finding and removing bugs.

Definition function—A routine that is used by one of the Toolbox Managers to
draw and maintain a user-interface item, such as a control, menu, window, or list
(for the List Manager). Also called a defproc, short for definition procedure.

Defproc—See definition function.
Desk accessory—A program whose name appears in the Apple menu and which
can be used while an application is running.

Destination operand—The second operand in a 68000 assembly language in-
struction. This operand receives the results of arithmetic instructions.

Device driver—A program that controls the operation of a hardware device, such
as a disk drive or the audio output, or that implements a special input or output
feature, such as sound output or graphics pad input.

Diagnostic output—A debugging technique in which the programmer inserts
instructions to write information to a printer, the screen, or an external terminal.

Dialog box—A window that a Macintosh program can display to report or
request information.

Dialog record—A data structure that contains information about a dialog box.
Dialog records cannot be relocatable objects.

Disassembly—The process of decoding machine language instructions into
assembly language, the reverse of assembly.

Double bus fault—A catastrophic failure of the 68000 in which an exception
occurs while a previous exception is being processed. A double bus fault causes
the system to restart.

Double-dereferencing—The technique of deriving the address of an object from
its handle, which contains the address of a master pointer.
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Dynamically allocated—Created in memory at the time a program is run, rather
than reserving space at the time the program is created by a compiler or
assembler.

Effective address—The location of an operand in a 680060 instruction. An oper-
and's effective address is computed with one of the 68600’s addressing modes.

Epilog—1. The end of a procedure or function, which destroys the stack frame
with an UNLK instruction, saves the return address, pops the parameters, and
returns to the caller. 2. The part of a ROM patch that is executed following the origi-
nal ROM call’s code.

Exception—A special situation detected by the 68000 which causes a predeter-
mined routine to execute. Examples of 68000 exceptions include address error,
nonmaskable interrupt, and line 1010 exception (A-trap).

Exception vector—A low-memory location that contains the address of a routine
to be executed when an exception occurs.

Exclusive-or—See logical exclusive-or.

Explicit dereferencing—The action of writing an instruction that uses the value
of a handle to obtain a pointer to a relocatable block. A pointer cbtained this way
is only valid until a heap compaction occurs.

Explicit type coercion—A technique in C and Lisa Pascal that allows a variable
to be used in an expression that requires a different type. Also called typecasting.

External reference—A call to a procedure or function that is not in the caller’s
code segment.

File reference number—An integer, assigned when a file is opened, that is used
to refer to that file in File Manager calls.

Flags (master pointer)—The first byte of a master pointer, which contains infor-
mation about the master pointer.

Format code—An integer that specifies whether a SANE call uses an extended-
precision, double-precision, single-precision, integer, long integer, or computa-
tional value.

Fragmentation—The situation that occurs when free space in a heap is divided
into several pieces. Since heap objects must consist of contiguous bytes, fragmen-
tation causes applications to run out of memory while free memory is still availa-
ble in the heap.

Frame pointer—A 68000 address register that is used to point to a program or
procedure’s variables and parameters.

Free (block)—A type of heap block that contains unused bytes.

Generic application—An application defined by MacApp that implements the
standard behavior of Macintosh applications, including resizable windows,
menus, and desk accessories.

Global frame pointer—The address register A5, which is used to locate an appli-
cation’s global variables.

Glue routine—A procedure or function that allows a high-level language to call
the ROM. Also simply called glue.
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GrafPort—A QuickDraw data structure that defines a complete environment for
drawing, including a bitmap, pen and pattern information, and font information.
GrafPorts cannot be relocatable objects.

Gross bug—A massive error in a program that completely prevents the intended
feature from functioning.

Grow—To enlarge a heap by moving its end higher in memory.

Grow zone function—A function that is called by the Memory Manager when it
can’t find enough memory to fulfill a request for memory in a heap. The function,
which is usually implemented by the application, should try to free some
memory.

Growable heap space—The memory above the end of a heap and below the top
of the stack that a heap can claim by moving its limit pointer. The MaxApplZone
procedure automatically claims all of a heap's growable space.

Handle—The address of a master pointer to a relocatable block in the heap.

Heap zone—An area in memory that may be allocated in relocatable and non-
relocatable pieces, called heap blocks or heap objects. A heap zone is also simply
called a heap.

Heap zone header—A 52-byte data structure that precedes every heap and gives
information about the heap, such as the address of the first available master
pointer, the number of free bytes, and the address of the last block in the heap.

Hook—A pointer, usually in the system globals area, to a routine that is called in
specified situations and through which a programmer can provide special fea-
tures.

Horizontal retrace period—The period after the electron beam stops drawing a
line of dots on the screen and moves back to the left edge of the screen. Also
called the horizontal blanking period (HBL).

ID—An integer that is used to identify a resource of a particular type.

Immediate addressing—A 68000 addressing mode in which the operand is spec-
ified right after the instruction.

Implicit dereferencing—The action of obtaining a pointer to a relocatable block
without the programmer having written an instruction to obtain the pointer. This
can occur in Pascal “with” statements and function and procedure calls. A
pointer obtained this way is only valid until a heap compaction occurs.

Implied addressing—A 68000 addressing mode in which the operand is a regis-
ter specified in the instruction itself. Also called implied register addressing.

Indexed register indirect addressing—A 68000 addressing mode in which the
operand’s address is obtained by adding the contents of an address register to an
index and an offset.

Instruction—A command that is understood and carried out by a micropro-
cessor.

Jump table—A data structure that an application's procedures and functions use
to call routines outside their own code segment.
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Last in, first out—A data structure that is capable of adding and removing
objects, and in which the last object added will be the first one removed. The
68000’s stack is a last in, first out structure. Also called LIFO.

Library—A collection of routines that are gathered together and compiled or
assembled and that can then be linked to an application.

Loaded—Currently in memory and locked (refers to a code segment).

Local frame pointer—An address register, usually A6, that is specified in a LINK
instruction and is used to locate a procedure or function’s local variables and
parameters.

Lock—An attribute of relocatable objects that temporarily prevents them from
moving in the heap.

Logical and—An operation in which the bit of both the source and destination
operands must be set in order to set the result bit.

Logical clipping—A drawing technique in which the program attempts to narrow
the amount of drawing as much as possible before performing any QuickDraw
drawing operations.

Logical exclusive-or—An operation in which the bit of either the source or the
destination operand, but not both, must be set in order to set the result bit.

Logical not—An operation in which the state of each bit of the source operand is
changed. The result is called the complement, or one’s complement, of the
operand.

Logical or—An operation in which the bit of either the source or the destination
operand, or both, must be set in order to set the result bit.

Logical size—The number of bytes in a heap block requested by the caller. The
actual number of bytes used by the block will be larger (see physical size).

Long branch—A relative branch in a 68000 instruction that is specified by a 16-bit
displacement.

Long jump—A 68600 JMP instruction that uses a 32-bit address as its destination.

Main event loop—The part of an application that continuously waits for user
action, usually by calling GetNextEvent. Also simply called the main loop.

Main segment—The code segment of an application that contains the main body
of the program. The main segment is also called the blank segment and is always
CODE resource 1.

Mark—The position in a file from which the next read will get information or into
which the next write will put information.

Master pointer—A data structure in a heap that contains the address of a re-
locatable block. The Memory Manager will update a master pointer after it relo-
cates a block.

Master pointer block—A group of master pointers allocated together as a single
heap block. There are usually 64 master pointers in an application heap’s master
pointer block.
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Memory Manager—The part of the Operating System that controls the allocation
of heap blocks.

Menu bar—The list of menu titles across the top of the Macintosh screen.

Mnemonic—An Englishlike code that represents a 68000 instruction. Assemblers
translate mnemonics into machine language instructions.

Nonpurgeable—An attribute of a heap block that prevents it from being removed
from memory by the Memory Manager unless the application explicitly deallo-
cates it. A nonpurgeable heap block may be made purgeable by calling the
Memory Manager procedure HPurge.

Nonrelocatable—An attribute of a heap block that prevents it from being moved.
A nonrelocatable heap block, once allocated, can never be made relocatable.

Not—See logical not.

Operand—A value that is used by a 68000 instruction to perform its operation. An
operand is similar to a parameter of a high-level language procedure.

Operation code—An integer that specifies which mathematical function will be
performed by a SANE call.

Optimization—The practice of improving on a compiler’s standard output by
including techniques that make the object code faster or smaller, or both.

Opword—An integer that is formed by computing the logical or of a SANE format
code and an operation code. The opword specifies the complete SANE operation
to be performed.

Or—See logical or.

Package—A collection of related routines that performs some function in the
Toolbox or Operating System. The Macintosh Plus includes some packages in
ROM; previously, all packages were loaded into RAM.

Parameter block—A data structure used when calling the File Manager or
Device Manager that specifies all the relevant information for a call, including the
file and the volume or directory.

Patch—1. An addition or correction to a ROM routine that is applied by using
SetTrapAddress. 2. Any addition or correction to a previously written routine.

Physical size—The number of bytes actually used by a heap block, including its
header. See also logical size.

Positioning mode—The method when moving a file’s mark that allows the pro-
grammer to specify that the mark should be positioned relative to the beginning
of the file, the end of the file, or the current mark.

Postincrement register indirect addressing—A 68000 addressing mode in
which the operand’s address is obtained from an address register, following
which the contents of the address register are incremented by the size of the
operand (byte, word, or long word).

Predecrement register indirect addressing—A 68000 addressing mode in
which the operand's address is obtained from an address register after first
decrementing the contents of the address register by the size of the operand (byte,
word, or long word).
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Preflighting—The practice of trying to ensure that an operation has a good
chance of success before starting the operation.

Preserving the port—The practice of saving the current GrafPort (the QuickDraw
global variable thePort} before changing it, and then restoring it.

Program counter—A 68000 register that contains the address of the next
instruction to be executed.

Program counter indirect with offset—A 68000 addressing mode in which the
operand's address is obtained by adding an offset to the.current program counter.

Program counter relative addressing—A 68000 addressing mode in which the
operand’s address is obtained from the current program counter.

Program counter relative addressing with index and offset—A 63000 address-
ing mode in which the operand’s address is obtained by adding an offset and an
index to the current program counter.

Prolog—1. The beginning of a procedure or function, which creates the stack
frame with a LINK instruction and makes local copies of any parameters, if neces-
sary. 2. The part of a ROM patch that is executed before running the original ROM
call's code.

Purgeable—An attribute of a heap block that allows the Memory Manager to
remove it if its space is needed for a memory allocation. A purgeable heap block
may be made nonpurgeable by calling the Memory Manager procedure HNoPurge.

Quick immediate data addressing—A 63000 addressing mode in which the oper-
and is a 1-byte value specified in the instruction itself.

Range checking—The process used by a Pascal compiler to verify that a value is
within its allowed range, such as string length and subrange values. Failed range
checks result in system error 5, check exception.

Reentrancy—The capability of a routine to be interrupted and allow the inter-
rupt-handling code to call the routine before the original call has completed.

Register—A memory location within the 68000 itself.

Register indirect addressing—A 68000 addressing mode in which the operand’s
address is obtained from an address register.

Register indirect with offset—A 68000 addressing mode in which the operand’s
address is obtained by adding the contents of an address register to an offset.

Relative handle—A specially encoded handle used by the Memory Manager in a
relocatable block’s header.

Relocatable—An attribute of a heap block that allows the Memory Manager to
move it at certain well-defined times. A relocatable heap block, once allocated, can
be made temporarily immobile by locking it with the HLock call and can be made
relocatable again with the HUnlock call.

Resource—A piece of data that be accessed by its type and ID and is stored in a
resource file.

Resource attribute—A set of properties that a resource has that includes
whether it will be locked when loaded, whether it will be loaded into the system
heap, and whether it will be made purgeable when loaded.
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Resource fork—The part of a file that contains specially indexed data called
resources.

Resource map—An index that contains information *hat tells how to find the
resources in a resource file.

Return address—The address, saved by the 68000 whc 1 a subroutine is called, to
which the subroutine will return when it finishes.

ROM call—A call to the Macintosh User Interface Toolbox or Operating System.
Same as system call, A-trap, and trap.

Runtime library—A collection of routines that is necessary for the basic function-
ing of a compiled program.

SANE—The Standard Apple Numerics Environment, a set of arithmetic features
and capabilities provided on all Apple computers; it conforms to the IEEE Stan-
dard 754 for Binary Floating-Point Arithmetic.

Scale—The Font Manager's technique for resizing the bits of a font in an existing
size to display it in a different size.

Screen flicker—The ugly flashing of the screen caused by the interaction
between a program’s drawing and the movement of the electron beam that is
placing dots on the screen.

Short branch—A relative branch in a 68600 instruction that is specified by an
8-bit displacement.

Short jump—A 68000 JMP instruction that uses a 16-bit address as its destination.

Signature—A pattern of bytes that is common to all occurrences of a certain data
structure and that allows the person debugging to identify the structure.

Single-dereferencing—The technique of using a handle to obtain a pointer to a
relocatable block. A pointer cbtained this way is only valid until a heap compac-
tion occurs. Also simply called dereferencing.

Size correction—The difference between a heap block’s physical size and its
logical size plus its 8-byte header. A block’s size correction is the number of
unused bytes past the end of the block's logical size.

Skew—To begin a disassembly in the middle of an instruction, causing at least
one garbage instruction to be displayed.

Source operand—The first operand in a 68000 assembly language instruction.

Spline—A mathematical outline of a font, used by the LaserWriter to create high-
resolution characters that are not scaled. The LaserWriter stores splines for four
fonts in its ROM: Times, Helvetica, Courier, and Symbol. The LaserWriter Plus has
seven more: Avant Garde, Bockman, New Century Schoolbook, New Helvetica Nar-
row, Palatino, Zapf Chancery, and Zapf Dingbats.

Stack—The 68000's LIFO data structure that is used for local and global variables,
parameter passing, return addresses, saved register values, and more.

Stack frame—The data on a specified part of the stack associated with the
address in a specific address register. See local frame pointer and global frame
pointer.



505 Glossary

Stack pointer—The address register A7, which points to the top of the stack. The
stack pointer is usually referred to as SP.

Static link—A value pushed on the stack by the compiler that allows a procedure
or function to access the local variables of an outer procedure or function.

Status register—A 68000 register that includes the condition codes register and
various status information about the 68000, including the current interrupt level.
The status register is called SR.

Switch launch—A technique that the Finder uses that changes the boot volume
when launching an application off a volume that’s not currently the boot volume.

System call—A call to the Macintosh User Interface Toolbox or Operating System.
Same as ROM call, A-trap, and trap.

System globals—The area of low memory that contains global variables used to
indicate the state of the system.

System heap—The heap zone that is used mostly by operating system data
structures. This heap zone usually begins at $B00 ($1400 on a Macintosh Plus) and
extends to $CAFF, but you should not count on those addresses being correct.

Tag byte—The first byte of a heap block header, which contains information
about the heap block.

Top of the stack—The address pointed to by the stack pointer. The top of the
stack is the lowest address in the stack, since the stack grows downward in
memory.

Trap—A call to the Macintosh User Interface Toolbox or Operating System. Same
as system call, A-trap, and ROM call.

Trap dispatcher—The part of the Macintosh Operating System that determines
the proper address that ROM calls should jump to.

Trap recording—A debugger feature that records the occurrence of ROM calls
for later examination.

Trap word—The instruction word that constitutes a call to the Macintosh ROM.
Trash—To change the contents of, especially a register.

Two's complement arithmetic—A scheme for representing positive and negative
numbers, used by most microprocessors, in which setting the high bit indicates
that a number is negative.

Type—The general kind of a resource. A resource can be found by its type and ID.

Type coercion—In a high-level language, causing a variable to be used where a
different type variable is specified. Also called typecasting.

Unloaded—Possibly in memory; if so, unlocked and possibly purgeable (refers to
a code segment).

User Area—The part of the TMON debugger that is extensible by writing addi-
tional code.

Vertical retrace period—The period after the electron beam stops drawing the
last line of dots on the screen and moves back to the top left edge of the screen.
Also called the vertical blanking period (VBL).



506 How to Write Macintosh Software

video/sound buffer—The area of RAM that is displayed as bits on the screen and
played as sound from the speaker.

Whizzy—Neat, fancy, cool.

Window—An area on the screen, usually rectangular, in which most information
in Macintosh applications is displayed.

Window record—A data structure that contains information about a window.
Window records cannot be relocatable objects.
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AS, register, 148-149, 153
A-trap commands, 463-468
AddResMenu, 436
AddResource, 328

Address errers, 246-249, 400

Addresses, applications that trap, 422-423

Addressing, absolute data, 393
Addressing, of data, immediate, 398
Addressing modes, 391-392

chart, 399
Addressing, PC-relative,174-175
AlertTemplate, 488
Allocation algorithins, 334-336
AnArray, 143, 146
Aninteger, 146, 147
Application, end of, 374-376
Application heap

display, 276

memory maps, 29

resource map, 280

start of, 275

zone in Showoff, 265-274, 276, 279
Application, nonfunctional without

Finder, 426-427
Application, resource map, 280
Application, ROM call, by, 288
Application, segmentation of, 82-83
ApplLimit, 63, 65
ApplScratch, system global, 363
ApplZone, 62, 63
ARecord, 146
Arithmetic, integer, 389-330
Arithmetic, instructions, 401-402
Assembly language, 159, 386
Assignment statements, 159-163

SANE, 163, 164

BCD bytes, 409
Binary coded decimal instructions, 409
Bit manipulation instructions, 407, 408
BitMap, 488
Bitmaps
of characters, 348
control call for, 366
offscreen, 336
parameters needed, 366
BlockMove, 78
Booleans, 144, 166, 167, 170
BootDrive, 301, 438
Breakpoints
clearance of, 118, 457
debugging, 102, 118
lack of in ROM, 118
permanence of, 118
BRA, 193, 411
BSR, 117, 411
BufPtr, 378, 381
Bugs, 93-95
Byte, size of, 389
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C (computer language)
compilers, 22, 53, 156, 157
data space allocation, 145
dereferencing, 57
parameters, 152

CalcMask, 434

CallDialog, 416

CaretHook, 347

Cases, labels for, 192-193

Changed Resource, 327

CHK, 166

CHKSUM, 469, 470

CinfoPBRec, 488

ClikLoop, 348, 437

Close, 229-230, 238

CloseDialog, 200-201

Closeltem, 242

CloseResFile (0), 301

CloseWindow, 114

CMovePBRec, 489

CMP, 189

CmpString, 445

CODE
and compilers, 140
heap window, 120
misspelling in resource compilers, 423
objects, 279
resources, 13-14, 81-82, 120, 140, 197,

199, 301, 462
separate resources, 82
CODE 1, 444
Code segments, movement in Macintosh
Plus, 284

Compaction of heap, 41

Compilers, 140-142, 184

Conditional branches, table, 130

Control Manager, 436

ControlRecord, 489

CopyBits, 336

Crashes, common, 130-133

Create, 371

CurJTOffset, 199

Current AS, 319

Cursor, 490

Data, allocation of space for, 143-146

Data objects, signatures, 277

DATA parameter, 468

Data types, sizes, 67, 145

Debugging

address error, 103

breakpoints, 102

cause of faulty instruction execution,
102-104

crashes, 99-101

entry of, 227, 237-238

global state of system, ROM reliance
on, 104

last assembly language instruction
executed, 101-102

parameters to ROM call, 103

rerunning, 102

ROM routines, 99-100

ROM traps, 226

Showoff, 232-236

stepthrough instructions, 104

stopping point of program for debugger

entry, 237-238

system error number, 101

visual clues, 101-102

window closing, 241-242
Decrement instructions, 411
Default clikLoop, 348
Definition functions, 17, 323-325
Defproc, 324
DelMenultem, 437
Dereferencing, double, 35, 53
Dereferencing, explicit, 44-47
Dereferencing, implicit, 51, 54-57
Dereferencing situations, table, 58
Desk accessory, 246, 394
Desk Manager, 438
DetachResource, 301, 328
Device drivers, 5, 17
Diagnostic output, 127-128
Dialog, drawing of, 363
Dialog, putting up of

Nil handle, 288

window closing test, 264
Dialog Manager, 438
DialogPtr, 201
DialogRecord, 430
DialogTemplate, 430
Disableltem, 318
Discipline, 95, 126-127
Disk, saving to, 363
Disk, swapping of, 300-301
DisposeWindow, 114, 242, 243, 245, 452
DisposHandle, 68, 77
DisposPtr, 78, 114, 452
Disassemble window, 239
DragGrayRgn, 415
DragHook, 305-306
DrawChar, 48
DrawText, 114, 451
Dump

command, 115

heap, 275

window, 109-110, 116, 239, 253
DM, 453, 454
DoCommand, 238, 240, 242, 243, 246
DoneFlag, 246

Edit, 21

Emulator, in-circuit, 129-130

EraseRect, 252-253

Error detection, in Macintosh ROM,
327-328

Error status, returns of by ROM calls, 298

EventRecord, 430
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Exceptions, 131-133
Exit, 238
ExitToShell, 374
External, in Pascal, 204
External reference, 198
FCBPrec, 490
Fields, §3, 370
File Manager, 5, 444
File reference numbers, 365
Files, 328-331, 371
FindDitem, 438
Finder
launch of, 374-375
precheck of mamory available by,
298-299
switch launch, 301
Findwindow, 435
FixCursor, 247, 248
FOND, description of font family by, 361
Font Manager, 350, 361, 434-435
FontMetrics, 435
Fonts, “real”, use of, 348-350
Forks, reasons for, 12
Fragmentation, finding with debugger,
275
Fragmentation, of heap, 37
Fragmentation, reduction of, 79-81
window record, 79
FrontWindow, 242, 245, 246, 248
FScaleDisable, 350-361
FSOpen, 365, 371
FSRead, 372-373
FSWrite, 371, 373-374
Function calls, implicit dereferencing in,
419

GetMouse, 247
GetNewDialog, 100, 103, 122, 298, 466
GetNextEvent, 116, 124, 227, 238, 455, 464
GetPort, 254
GetResAttrs, 329
GetResource, 122, 279, 298, 301, 328, 464
GetTrapAddress, 205-206, 368, 424,
444-445
Global variables
applications that change, 422-423
constants, 160
data space allocation, 144-145
Global world, 324
Globals, system, listings, 473-488
Glue, 204-206
Go, 455, 456
GrafPort
data structures, 491
debugging, 104
fragmentation, 79
window-erase bug, 253
GzProc, 69

HCIrRBit, 442

Heap block header, 71-74

Heap window, TMON
address, 118-120
first line of, 118
handle value, 120
immobile objects, 119
object type, 120
relocatableness, 120
system globals, 120

Heap zone header, 69-70

HeapData, 70

HeapEnd, 62, 63, 304-305

Heaps
allocation, 38
block relocation, 32-33
block types, 69
commands, 459-463
commmon data structures in, 278
dynamically allocated data structures,
31
free space, 32
maximum size, 281
objects in, 277-279, 299
old objects, removal of, 32
reservation of space in, 50
space in, 31
structure, 31
zones, 31
Hexadecimal numbers, 453
HFstFree, 69
HGetState, 441, 442
HideDitem, 438
Hierarchical file system, 444
High-level calls, 365-366
High-level languages, debugging, 98
HighHook, 346
HiliteMenu, 246
HiWord, 241
HNoPurge, 282, 303
Hole, size of window record, 278
Hooks, 9
HParamBlockRec, 491-492
HPurge, 282
HSetRBit, 442
HText, 249

Icons, 4

If-then statements. See Arithmetic
instructions, integer; Conditional
statements

IL, 449

Implied addressing, 398-399

INIT, 378

InitCursor, 445

InitGraf, 171

Inline, 201, 202, 205, 206

InsertMenu, 101

InsertResMenu, 436

InsertRect, 424

InsMenultem, 436-437

Instruction variables, 400-401

Interface routines, ROM, 200-204

Interrupt time, 421

IntResult, 191

InvertRect, 346

InZoomln, 436

InZoomOut, 435

JMP (AO), 155

JSR
application end, 375-376
glue, 265
instructions, 117-118, 411
interface routines, 201
jump table, 211
linked routines, 197
parameters, 152
PC-relative addressing, 175
procedure calls, 174
ROM calls, 367, 368
routine for, 211
to subroutine, 411, 412

Jump table, 175, 206-211

Killwindow, 242, 243, 244-246

LaserWrriter fonts, 361

Launch, 279, 374-375

Libraries, Macintosh, 10-11

Library routines, 199-200

LINK, 150-151, 154, 175, 180, 214

Linked routines, 196~197, 199

Linkers, 197, 208

Lisa, 127, 128, 213-214

List Manager, 441

LoadRescurce, 301

LoadSeg, 84, 208, 212, 298, 443, 444

LoadTrap, 210

Locking, 50-51, 277-278
relocatable blocks, 277, 284

Logical clipping, 326-327

Logical instructions, 403405

Longlnt, 304-305, 346

Loop boundary test, 194

Low-level calls, 365-366

LoWord, 201

MacApp, 23-24, 129
MacDB, 126
Macintosh Plus
advantages over Macintosh, 429
binary-decimal conversion, 440
disk initialization, 441
drivers in ROM resource file, 432
flags byte, 442
fractional pixel spacing, 433
icons, 4
languages usuable with, 8
menu bar, 3
resources in ROM, 432
ROM of, 6, 432
software supplement for, 18-19
software tables, 6, 23
traps space, 430
upgrade kit for Macintosh, 429
windows, 3
Macsbug
address error message, 447-449
asynchronous instructions, 450
breakpaints, 457
checksumming, 458
commands list, 471
data register contents specification,
453
dereferencing of pointers, 453-454
disk drive, command to tumn off, 470
display, 448, 459-461
DO range program, 465
dot, use of, 459
embedded procedure and function
names, 453
exit, 457
external terminal, 462-463
heap summary mnemonics, 462
instruction in ROM, 451-452
interrupt switch to break into
debugger, 468
length of faulty instruction, 449
master pointer flags byte, 460
multiple ranges, commands for, 463
OS calls, 466
program counter misplace, 449
program crash into debugger, 451
register display, 454
relocatable blocks, 461
ROM address range, 451
ROM routines called by other ROM
routines, 452
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Macsbug, (cont'd)
scrambling, 467
single register display, 454
taking control by, 447
trap to invoke debugger, 470
Main/blank segment, 13
Main event loop, 82, 246
MaskBits, 434
Master pointers, 47, 74-76, 278-279
MaxApplZone, 63, 78, 281, 284, 443
MaxBlock: Longint, 442
MDEF unlock, 81-82
MemberHd], 370
MemError, posting in, 297
Memory allocation, 29-30
Memory Manager, 40, 62, 68, 69, 71,
77-78, 206, 441
Memory maps, 26-29
Memory, cbject types, 40
MenuHook, 305
Menulnfo, 492
Menu items, 368-317
Menu Manager, 39, 436-437
Mena resources, purgeable, 426
MenuSelect, 424
MenusOK, 248
ModalDialog, 415, 416
MoreMast, 70, 74, 75
MoreMasters, 69, 74, 75, 78, 79, 279,
280-281
Mouse, motion of, 437
MOVE instructions, 150, 151, 163, 167,
176-177, 180, 395-397
MOVEM, 214, 320
MoveHHi, 88, 443
Move Multiple, 319-320
MPW assembler, 22
MyDefProc, 325
MyDragHook, 306
MyFilter, 415, 416
MyHandle, 35-36

Nested procedure pointers, 415-417
New calls, 432
NewHandle, 36, 50, 68, 77, 297-298, 304,
370, 465
Newltem, 242
NewPtr, 77, 238
Nil
address error, 246
dereferencing, 236
error detection, 328
handles, 238, 250, 251, 298
parameter, 236
text bug, 250, 251
Noise and garbage display, 133-134
Nonrelocatable cbjects, 37, 79, 284

Object code debuggers, 106-108, 129-130

Object code, unexpected things in
As; stack frame in, 213
do-nothing codes, 213, 214
for loop, 214
main code, Pascal, start of, 213
registers not changed by Pascal

routines, 214

Object, growing of, 299

Object Pascal, 23

Objects in heaps, 68-69

Offset, 372, 394, 397
register indirect addressing, 397
specification, 372

One-deep calls, 431

OpenWwindow, 252, 277-278
Operands, 392, 396-397

Operating System calls, 365-366
Operating System Utilities, 444-445

Package Manager, 439
Packed, 144
ParamBlockRec, 493-494
Parameters
(&) operator, 157
blocks, 365-366
C compilers, 156-157
if constant, 153
epilog, 155
local copy of; 157
and Macintosh ROM, 152
and Pascal, 152, 156
passing cor:ventions, 152
pushing of, 153
references to in procedure, 153
return address recovery, 154-155
sizes table, 158
stack, entry of into, 151-152
value, passing of, 156
PartCode, 435
Pascal
assignment statements, 159, 161
call-by-name parameter, 156
call-by-value parameter, 156
compilers, 22
data space allocation, 145
function, 241
heaps, 31
main code, 213
nesting, 133
parameter pushing, 202-203
procedure parameter, 161
registers not changed by variables, 214
units, 161
Patches, nature of, 250
Patches to ROM calls, removal by
application, 423
Patches for traps, 306-307
PBOpen, 365
PEA, 174, 177, 182, 398-399
Picture sizes, longwords, 433
Point, 494
Pointers
dangling from heaps, 33
dereferencing, Macsbug, 453-454
global frame, 149
handle, address of, 34
invalid, 133-134
master, 34
stack, 146, 147, 388
value of, 35
PrCtCall, 366
Precision of numbers, 180
Printer, 127-128
Procedure calls, 173-175, 180, 419
Procedure pointers associated with ROM,
417
ProcInOtherSeg, 422
ProcPtr, 415
Program control instructions, 409-412
Program-counter relative addressing,
394-395
ing, general steps, 7
Purged menus, 436
PurgeSpace, 443
Purging, 38-39
PutScrap, 299

QuickDraw
fragmentation calls, 79
globals, 170
logical clipping, 326
in Macintosh, 433-434
Object/QuickDraw, 170
short constants, 170-171

Random access file input/output,
369-372
Range checking, 165-166, 412-413
RealFont, 349
Rebooting, 134, 135
Rect, 494
Rectangle, testing location of, 327
RectInRgn, 327
Reentrancy, lack of, 421
RefCon, use for data, 346
Register indirect addressing, 385-397
Register trashing by PACKS, 417-418
Register usage, 318-320
application parameters, 319
Register window, 116
Relocatable blocks, 26
Relocatable heap objects
dereferencing, 45
moving up in heap, 53, 57
records, 370
Relocation, 40-43
block with handle, 42
RelString, 445
ResChanged, 329
ResErr, 297, 327
ResError, 297, 327
ResErrProc, 327
ResLoad set to false, 425-426
Resource file, opening, 432
Resource Manager, 431-432
Resources
compilers, 14-15
compiler/decompiler, 16
data fork, 11
editors, 15
entry in map, finding of, 432
file, technique for making, 16
identification as heap objects, 281-282
name of, 11
purging of, 282
resource fork, 11
resgurce map, 11
resource size, 432
Resources, moving from one file to
another, 329-331
RestoreAS, 420
RgnBBox, 327
RmveResource, 330
ROM
address range, 451
bug fixing, 308
error detection, 327-328
error statement, 298
implicit calls, 43
indirect calls, 303
interrupt time, 421
routines, calls, 416
routines, registers needed by, 319
ROM calls, function of, 288, 367-368
Rotate instuctions, 407
Routines. See also Debugging; Interface
routines, ROM; JSR; Macsbug
Memory Manager
callable in ROM, 10-11
collision into segments, 83
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RTS, 152, 154, 374, 398, 412

Run-time library procedures, Pascal,
182-183

RX, 455

SANE, 164-167
Scaling disable, 361, 434
ScrapHandle, 115
Scrap Manager, 438
Scrolling of menu, 436
Scrolling, limit on, 125
SeedFill, 433
Segment Loader, 443-444
Segmentation command, 13
Segments, unloading of, 84-86
Selectwindow, 103
SetFPos, 372, 373
SetFScaleDisable, 361, 434
SetGrowZone, 65
SetHandleSize, 299
SetPort, 254, 264
SetPtrSize, 299
SetResAttrs, 329
SetToZero, 52, 419
SetTrapAddress, 444-445
SetUpAS, 420
SFGetFile, 303
SFReply, 494
ShowDltem, 438
ShowVval, 187, 188
Shift instructions, 466
Short constants, 167-172
Showoff, listings, 218-226, 255-263,
285-293
68000 microprocessor
addition, 387
condition codes, 389
data movement instructions, 387
exceptions, 132-133
growth of stack, 388
instructions, 386-387, 399
jump table, 388
number of registers, 388
program counter, 388
stack, 388
status register, 388
SizeOf, 144
SM, 454
Source code walkthrough, 105
SparePointer, 47
Splines, 361
Stack frames
AS as frame pointer, 149
global frame pointer, 149
global variables, 146, 148
known offset, 146
Launch, 147
local variable references, 148
negative offsets, 147
procedures, 148, 150
stack pointer, 146, 147, 388
storage order, 147
top of stack, 388
uninitialized data errors, 150
Stack overflows, 67, 68
StackSpace, 443
Standard File, 440
Step commands, 116, 240, 455, 456, 458
String, maximum length of, 183
Structured variables-type programs,
passing of, 184-188

Switch launch, 301-303

Switcher, 309

System control instructions, 412-413
SysError, 99, 100, 108, 131-133

System errors, 95-97, 131-132, 362-363
System objects, disposing of, 427
SystemTask, 247, 305

TEActivate, 251, 252

TEAutoView, 437

TEClick, 231, 233-234, 347, 437

TEldle, 235, 236, 249, 250-251

TEInit, 251

Template, 243

TENew, 251, 252, 277

TEPinScroll, 437

TERec, 494-495

TEScroll, 437

TESelView, 437

Text bug in Showoff, 250-252

TextEdit
data objects, 277
Macintosh Plus, 437
routine call, 346

TextEdit hooks, 346-347

TextEdit records, 251, 277, 283
hText fields of, 283

Theltem, 242

ThePort, 253

ThePtr, 305

Thevalue, 305

Third-party tools and languages, 22

ThisMemberHd], 370, 371

TickCount, 336

TickValue, 336

Ticks, 123, 234-235, 336
global variable, 234-235
increment of, 336

TMON
access address, 113
address error, 110-112
assembly window, 111
command entry, 109
command list, 471
disassembly window, 111, 113, 250
execution commands, 116-118
features, 115-116
file, 124-125
heap compaction, 123
instruction asynchrony, 112-113
OS call, 123
RAM addresses, 121-122
RAM crash, 114
ROM instruction error, 113
scrambling of heap, 123
scrolling, 109, 110, 112
self-checking of, 124-125
specification of trap, 124
supervisor mode, 110
trap commands, 121-123
user area, 110
windows setup, 239

Toolbox call, 123

Toolbox traps, 431

Toolbox utilities, 439

Toolntf, 202

Trace, 116, 240, 241, 455

TrackBox, 435

TrackControl, 415, 417

Trap Checksum, 124

Trap Dispatcher, 430-431

Trap Heap check, 122

Trap intercept, 251

Trap, patching when already patched
code, 424

Trap Record, 123, 226

Trap record information dump, 235

Trap recording, 102, 227

Trap Signal, 124

Trap words, 200

TrapNum, 203

Trashing, 319

Type checking, 303-305

Type coercion, 46, 303-304

Undo, 229-230

UNLK, 151, 154

UnloadSeg, 83-84, 211, 421-422, 443
UnloadWindow, 279-280

Unlocking of relocatable objects, 38, 51
UpdateControls, 436

UpdtDialog, 438

User-interface Toolbox, §

UseResFile, 328

Value parameters, 176-183

VAR declaration, 50

VAR parameters, 186-188

Variables packing, 162-163

VCB, 495

Vinstall, 335

Virtual memory of Resource Manager, 12

WDPBRec, 496
WH, 452-453, 470
window-erase bug in Showoff, 252-254
WwindowKind field, 246
Wwindow Manager, 283, 435-436
port, regions of, 283
Window updating, automatic, 337-345
WindowPic, 337
WindowPtr, 103
WindowRecord, 496
Windows
closing, 230
debugging, 238-245
erasure of by other windows, 228-230
heap cbjects associated with, 283
motion of, 228
opening of, 228-229, 238, 253
pointer, wrong passing of, 245
shape, recommendation, 324
template display, 244, 253
WordBreak, 347
Workshop Pascal
legal number in, 305
linked routines, 196
nested procedure pointers, 415
window updating, 346
Write, 372

Z condition code, 407, 408
ZcbFree, 69
Zero, checking for, 337
Zero condition
bit, 68000, 388
condition code, 407-408
flag, 181
tests for, 410411
Zone, 436
ZoomWindow, 435-436
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To develop your own Macintosh software, you
need to understand the myths and mysteries be-
hind the Macintosh. How to Write Macintosh
Software provides you with the insight and tools
that enable you to avoid common pitfalls that
have hampered Macintosh programmers. From
the early stages of program design through mem-
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software run smoothly.
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