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1M Macintosh XL (Lisa)

1M
Macintosh XL
sigg Trap Yectors
$400 System Globals
$800 Dispatch Table
$BO0O System Globals
System Heap
$CB00
Application Heap
Stack
Application
$SCEFs6}, Global Space

/

Mam Screen Buffer

$F8000

$FFFF8
$SFFFFF

2777777777777 77777777

Memory layout for 1M Macintosh XL
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Key Codes and
Character Codes

Key Codes
$33
$32 |((s12 [ s13 |[ 514 [ s15 N[ s27 N[ 516 N[ S1A N[ s2C ) 19 |10 | 516 | 518 | /n o
. 1 20 3 MM 4 [l s I & il 20l 8 il 9 offfl - = [l space
$30 soC ||[[soD ||[soE ) soF | s11 ) s20 \[520 )(522 | s1F | $23 N 521 \(S1E N[s2A
Tab 0 U E R T b ¢ 1] I 0 P [ 1 \

(=}
o

$39 $
CapsLock|| A
.$38

$06 || 07 [ 08 | 09 [ $0B |\ $20 [ $2E ||[[$2B |([-$2F )i $2C |([$38
Shift 2 H C U B N n s . 7 Shift
[ 37 $31 $34
Op- Op-
A ‘ﬂ thon || *® “ Enter ||| tion
$3A $3A

$47
Clear|

$59
?

$56
4

$4E (||| $46 (||| $42
= + *
$5B 4 Small hexadecimal numbers are key codes.
8 “ 9 Il

D
/

$57 ||| s58 ||l s48
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$52
0
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Character Codes
First Hex digit
$0 $1 $2 $3 $4 $5 $6 $7 $8 $9 SA S$B $SC SD SE SF
ofNuL| O [spce| 0 | @ [ P |° w|¢|-|O|D
1flg|®|!'|1|(A|[Q]a £ |i |- O
2(0|v|"|2|B|R|D s |-« |DO|O
s|O0|e|®#|3]|C|S|c 2| (010
sl0|®[$|4|D|T|d ¥(f | (0|0
s|O0|0|%|S|E|VU]|e pi=|*|0O|(DO
elo|ole|e|F|v|r 2|a|+|0]|DO
Second 7 |D|' |?|6|W|g s(«|e|D]|D
dgt slg|lofC|8|H|[R|n n olo
oslraB| O |) |9 (1 | Y |i nw 0|0
A a|* J121] I 0|0
B Of+1|; |K]|I [k a olo
clo|al, [<|L[N]I 0 o|0
Dicr|O(|-|=|™M|] |m Q o
E|lO0|O >|IN|*|n ® n]
FlOo(O|/7|?2|0|-|o [} 0|0

Characters with shading are typed
as two-character combinations.

Character codes
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Error Codes

Operating System Errors

The following is a complete list of Operating System error codes. Not all are
covered in this book, and some of the meanings may be obscure. For the
errors you're most likely to encounter, see sections [3.1.2, 6.6.1, 11:8.2.8] of
the Reference Handbook.

Number Name Meaning
0 NoErr No error; all is well
=1 QErr Queue element not found during deletion
—2 VTypErr Invalid queue element
-3 CorErr Trap (“core routine” ) number out of range
—4 UnimpErr Unimplemented trap
—17 ControlErr Driver error during Control operation
—18 StatusErr Driver error during Status operation
—19 ReadErr Driver error during Read operation
—20 WritErr Driver error during Write operdtion
—21 BadUnitErr Bad unit number
—22 UnitEmptyErr No such entry in unit table
—23 OpenErr Driver error during Open operation
—24 CloseErr Driver error during Close operation
—25 DRemovErr Attempt to remove an open driver
—26 DInstErr Attempt to install nonexistent driver
—27 AbortErr Driver operation aborted
—28 NotOpenErr Driver not open
—33 DirFulErr Directory full
—34 DskFulErr Disk full
—35 NSVErr No such volume
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Number Name Meaning

—36 I0Err Disk I/0 error

—37 BdNamErr Bad name

—38 FNOpnErr File not open

—39 EOFErr Attempt to read past end of file

—40 PosErr Attempt to position before start of file

—41 MFulErr Memory (system heap) full

—42 TMFOErT Too many files open (more than 12)

—43 FNFErr File not found

—44 WPrErr Disk is write-protected

—45 FLckdErr File locked

—46 VLckdErr Volume locked

—47 FBsyErr File busy

—48 DupFNErT Duplicate file name

—49 OpWrErr File already open for writing

—50 ParamErr Invalid parameter list

—=51 RiNumErr Invalid reference number

—52 GFPErr Error during GetFPos

—563 VolOffLinErr Volume off-line

—54 PermErr Permission violation

—55 VolOnLinErr Volume already on-line

—56 NSDrvErr No such drive

—57 NoMacDskErr Non-Macintosh disk

—58 ExtFSErr External file system

—59 FSRnErr Unable to rename file

—60 BadMDBErT Bad master directory block

—61 WrPermErr No write permission

—64 NoDriveErr No such drive

—65 OffLinErr Drive off-line

—68 NoNybErr Can't find 5 nybbles

—67 NoAdrMkErr No address mark

—68 DataVerErr Data read doesn’t verify

—69 BadCksmErr Bad checksum (address mark)

—70 BadBtSIpErr Bad bit-slip nybbles (address mark)

71 NoDtaMKkErr No data mark

—72 BadDCksumErr Bad checksum (data mark)

—73 BadDBtSIpErr Bad bit-slip nybbles (data mark)

—74 WrUnderrun Write underrun

—75 CantStepErr Can't step disk drive

—76 TkOBadErr Track O bad

—77 InitiWMErr Can't initialize disk drip (“Integrated
Wozniak Machine”)

—78 TwoSideErr Two-sided operation on one-sided drive

—79 SpdAdjErr Can’t adjust disk speed

—80 SeekErr Seek to wrong track

—81 SectNFErr Sector not found

—85 CIkRdErr Error reading clock

—886 CIkWrErr Error writing clock

—87 PRWrErr Error writing parameter RAM

—88 PRInitErr Parameter RAM uninitialized
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Number Name Meaning
—89 RcvrErr Receiver error (serial communications)
—90 BreakRecd Break received (serial communications)
—100 NoScrapErr No desk scrap
—102 NoTypeErr No item in scrap of requested type
—108 MemFullErr No room; heap is full
—109 NilHandleErr Illegal operation on empty handle
—110 MemAdrErr Bad memory address
—111 MemWZErr Illegal operation on free block
—112 MemPurErr Illegal operation on locked block
—113 MemAZErr Address not in heap zone
—114 MemPCErr Pointer check failed
—115 MemBCErr Block check failed
—116 MemSCErr Size check failed
—192 ResNotFound Resource not found
—193 ResFNotFound Resource file not found
—194 AddResFailed AddResource failed
—195 AddRefFailed AddReference failed
—196 RmvResFailed RmveResource failed
—197 RmvRefFailed RmveReference failed

“Dire Straits” Errors

The following errors are reported directly to the user—not to the running
program—by the “Dire Straits” Manager (officially called the System Error
Handler). Errors in this category are considered so serious that recovery is
impossible: the Toolbox simply displays a “dire straits” alert box (the one
with the bomb icon) on the screen, forcing the user to restart the system.

Number Name Meaning
1 DSBusErr Bus error
2 DSAddressErr Address error
3 DSIlInstErr Illegal instruction
4 DSZeroDivErr Attempt to divide by zero
5 DSChkErr Check trap
6 DSOvilowErr Overflow trap
7 DSPrivErr Privilege violation
8 DSTraceErr Trace trap
9 DSLineAErr “A emulator” trap
10 DSLineFErr “F emulator” trap
11 DSMiscErr Miscellaneous hardware exception
12 DSCoreErr Unimplemented core routine
13 DSIRQErT Uninstalled interrupt
14 DSIOCoreErr 1/0 core error
15 DSLoadErr Segment Loader error
16 DSFPErr Floating-point error
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Number Name Meaning
17 DSNoPackErr Package 0 not present
18 DSNoPk1 Package 1 not present
19 DSNoPk2 Package 2 not present
20 DSNoPk3 Package 3 not present
21 DSNoPk4 Package 4 not present
22 DSNoPk5 Package 5 not present
23 DSNoPké Package 6 not present
24 DSNoPk7 Package 7 not present
25 DSMemFullErr Out of memory
26 DSBadLaunch Can’t launch program
27 DSFSErr File system error
28 DSStkNHeap Stack/heap collision
30 DSReinsert Ask user to reinsert disk
3 DSNotTheOne Wront disk inserted
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Summary of Trap Macros
and Trap Words

Trap Macros

The following is an alphabetical list of assembly-language trap macros
covered in this volume, with their corresponding trap words. For routines
belonging to the standard packages, the trap word shown is one of the eight
package traps (—Pack0 to _Pack?) and is followed by a routine selector in
parentheses.

Trap Trap Handbook
macro name word section
—AddPt $AS7E [4.4.1)
~AddResource $A9AB [6.5.3)
-BackPat $A87C [5.1.1]
-BitAnd $A858 [2.2.2]
—BitClr $A85F [2.2.1)
—BitNot $AS85A [2.2.2]
—BitOr $AS5B [2.2.2]
—BitSet $ASSE [2.2.1]
—BitShift $A85C [2.2.2]
—BitTst $A85D [2.2.1]
—BitXOr $A859 [2.2.2]
—BlockMove $AO02E [3.2.5]
—Chain $A9F3 [7.1.1]
-ChangedResource $A9AA [6.5.2]
—CharWidth $A88D [8.3.4]
—ClipRect $AS7B [4.3.6]
—ClosePgon $A8CC [4.1.4]
—ClosePicture $A8SF4 [5.4.2]
—ClosePort $A87D [4.3.2]
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Trap Trap Handbook
macro name word section
~CloseResFile $A99A [6.2.1)
—CloseRgn $ASDB (4.1.6
—CmpString $A03C (21.2)
~CompactMem $A04C [3.3.2)
—CopyBits $ASEC [5.1.2)
~CopyRgn $ASDC (4.1.7)
—CountResources $A99C [6.3.3)
~CountTypes $A99E (6.3.3)
—CreateResFile $A9B1 [6.5.1)
~CurResFile $A994 [6.2.2]
~Date2Secs $A9C7 [2.4.3)
-DetachResource $A992 [6.3.2]
—DiffRgn $ASE6 (4.4.8)
-DisposHandle $A023 (3.2.2)
—DisposPtr $AO1F [3.2.2]
—DisposRgn $ASD9 (4.1.6)
~DrawChar $AS883 [8.3.3]
—DrawPicture $ASF6 [5.4.3)
—DrawString $A884 (8.3.3)
~DrawText $AS85 [8.3.3)
—EmptyHandle $A02B (3.3.3)
~EmptyRect $ASAE (4.4.4)
—EmptyRgn $ABE2 44.7)
~EqualPt $A881 [4.4.1)
—EqualRect $ASA6 [4.4.5)
-EqualRgn $ASE3 [4.4.8)
—EraseArc $ASCO [5.3.5]
-EraseOval $ASB9 [5.3.4)
—ErasePoly $ASCS (5.3.6)
-EraseRect $ASA3 [5.3.2]
—EraseRgn $ASD4 (5.3.7)
—EraseRoundRect $ASB2 [5.3.3)
-ExitToShell $A9F4 [7.1.3]
—FillArc $A8C2 [5.3.5)
—FillOval $ASBB [5.3.4)
~FillPoly $ASCA (5.3.6)
~FillRect $ASA5 [5.3.2)
—FillRgn $ASD6 (537)
~FillRoundRect $ASB4 [5.3.3])
—FixMul $A868 [2.3.2)
~FixRatio $A869 [2.3.2)
~FixRound $A86C [2.3.1)
~FrameArc $ASBE [5.3.5)
~FrameOval $ASB7 [5.34)
~FramePoly $A8C6 [5.3.6)
—FrameRect $ASA1 [5.3.2)
—FrameRgn $ASD2 [5.3.7)
~FrameRoundRect $ASBO [5.3.3)
~FreeMem $A01C [3.3.1)
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Trap Trap Handbook
macro name word section
—GetAppParms $AIF5 [7.34)
~GetClip $AS7A [4.3.6]
~GetFileInfo $A00C [7.3.3)
—GetFName $ASFF [8.2.5)
~GetFNum $A900 [8.2.5)
~GetFontInfo $A8S8B [8.2.6]
~GetHandleSize $A025 [3.2.3)
—GetindResource $A99D [6.3.3]
-GetindType $A99F [6.3.3)
—GetNamedResource $A9A1 [6.3.1)
—GetPattern $A9BS 5.1.1)
-GetPen $AS9A [5.2.4)
-GetPenState $AS98 (5.2.1)
-GetPicture $A9BC [5.4.2)
~GetPixel $AS865 [4.2.3)
-GetPort $A874 (4.3.3)
~GetPtrSize $A021 (3.2.3)
—GetResAttrs $A9A6 [6.4.2)
—GetResFileAttrs $A9F6 [6.6.2]
—GetResInfo $A9A8 (6.4.1)
-GetResource $A9A0 [6.3.1)
—GetScrap $A9FD [7.4.3)
~GetString $A9BA [8.1.2)
—GlobalToLocal $A871 [4.4.2)
—GrafDevice $AB72 [8.3.2)
—HandAndHand $A9E4 (3.2.6]
—HandToHand $A9E1 [3.2.5]
-HidePen $A896 [5.2.3)
—HiWord $AS6A [2.2.3)
~HLock $A029 [3.24)
-HNoPurge $A04A (3.24)
~HomeResFile $A9A4 [6.4.3)
-HPurge $A049 (3.24]
—HUnlock $AD2A (3.24)
—InfoScrap $A9F9 (7.4.2)
~InitAllPacks $A9ES6 [7.2.2]
—InitFonts $ASFE [8.2.4)
~InitGraf $ASGE [4.3.1)
~InitPack $A9ES (7.2.2]
InitPort $AS6D [4.3.2)
~InsetRect $ASA9 [4.4.4)
—InsetRgn SASE1 (4.4.7)
~InverRect $ASA4 [5.3.2}
—InverRgn $ASDS (5.3.7)
_InverRoundRect $ASB3 [5.3.3)
—InvertArc $ASC1 [5.3.5)
—InvertOval $ASBA (5.3.4)
—InvertPoly $ASC9 (5.3.6]
~IUDateString $A9ED (0) [24.4)
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Trap Trap Handbook
macro name word section
—IUTimeString $A9ED (2) [2.4.4)
~KillPicture $ASF5 [5.4.2]
—KillPoly $ASCD [4.14]
—Launch $A9F2 [7.1.1)
—Line $A892 [5.2.4)
-LineTo $A891 [5.2.4)
—LoadSeg $AIF0 (7.1.2]
-LocalToGlobal $A870 [4.4.2)
—LodeScrap $A9IFB [7.4.4]
~LongMul $A867 [2.3.3)
—LoWord $AS6B [2.2.3)
~MapPoly $ASFC [4.4.9)
~MapPt $ASF9 [4.4.9)
—MapRect $ASFA [4.4.9)
~MapRgn $ASFB [4.4.9)
-MaxMem $A11D [3.3.1)
—Move $A894 [5.2.4)
-MovePortTo $A877 [4.3.5)
-MoveTo $A893 [5.2.4]
-NewHandle $A122 [3.2.1)
~NewPtr $A11E [3.2.1)
-NewRgn $ASDS [4.1.6)
—NewString $A906 (8.1.2)
—NumToString $A9EE (0) [2.3.4]
-OfisetPoly $ASCE 4.4.6)
-OffsetRect $ASAS [4.4.4)
-OfsetRgn $ASE0 44.7)
-OpenPicture $ASF3 [5.4.2)
—OpenPoly $ASCB 4.1.4)
-OpenPort $ASGF 4.32)
-OpenResFile $A997 [6.2.1)
-OpenRgn $ASDA [4.1.6)
~Packo $A9E7 [7.2.1)
—Pack1 $A9ES [7.2.1)
~Pack2 $A9E9 [7.2.1)
~Pack3 $A9EA [7.2.1)
—Packa $A9EB (7.2.1)
—Packs $A9EC [7.2.1)
~Packeé $A9ED [7.2.1]
_Pack7 $A9EE [7.21]
—PaintArc $ASBF [5.3.5]
—PaintOval $ASBS [5.3.4)
—PaintPoly $A8C7 [5.3.6]
—PaintRect $A8SA2 [5.3.2]
—PaintRgn $ASD3 (5.3.7)
—PaintRoundRect $ASB1 [5.3.3]
—PenMode $AS89C (5.2.2)

~PenNormal $AS9E [5.2.2)
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Trap Trap Handbook
macro name word section
—PenPat $AS9D [5.2.2]
—PenSize $AS9B [5.2.2]
—PinRect $A94E [4.4.3)
—PortSize $A876 [4.3.5]
—Pt2Rect $ASAC [41.2)
—PtInRect $ASAD [4.4.3]
—PtinRgn $ASES [4.4.3)
~PtrAndHand $A9EF [3.2.6]
—PtrToHand $A9E3 [3.2.5]
—PtrToXHand $A9E2 [3.2.5]
—PtToAngle $ASC3 (5.3.5]
—PurgeMem $A04D (3.3.3)
—PutScrap $A9FE [7.4.3)
—Random $AS861 [2.3.5]
—RealFont $A902 (8.2.5)
-ReallocHandle $A027 [3.3.3)
-RecoverHandle $A128 [3.2.1]
-RectlnRgn $ASE9 (4.4.3)
—RectRgn $ASDF 4.1.7)
-ReleaseResource $A9A3 [6.3.2]
—ResError $A9AF (6.6.1)
~-ResrvMem $A040 [3.2.1]
-RmveResource $A9AD [6.5.3]
—ScalePt $ASF8 [4.4.9)
—ScrollRect $ASEF [5.1.5)
-Secs2Date $A9C6 [2.4.3]
—SectRect $ASAA (4.4.5)
-SectRgn $ASE4 [4.4.8)
—SetApplLimit $A02D (3.3.4])
—SetClip $A879 [4.3.6)
—SetDateTime $A03A [2.4.1]
—SetEmptyRgn $ASDD 4.17)
—SetFileInfo $A00D [7.3.3)
—SetFontLock $A903 [8.2.7)
—SetHandleSize $A024 [3.2.3)
—SetOrigin $A878 [4.3.4)
—SetPBits $A875 [4.3.4)
~SetPenState $A899 [5.2.1)
—SetPort $A873 [4.3.3]
—SetPt $A880 [41.1)
—SetPtrSize $A020 [3.2.3])
-SetRecRgn $ASDE [4.1.7]
-SetRect $ASA7 [4.1.2)
—SetResAtirs $A9A7 [6.4.2]
~SetResFileAttrs $AIF7 [6.6.2]
~SetResInfo $A9A9 [6.4.1)
—SetResPurge $A993 (6.5.5)
—SetString $A907 (8.1.2)
—ShowPen $A897 [5.2.3)
-SizeRsrc $A9A5 [6.4.3]
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Trap Trap Handbock
macro name word section
—SpaceExtra $ASSE (8.3.2)
~StringToNum $A9EE (1) [2.3.4)
—StringWidth $ASSC (8.3.4)
~StuffHex $A866 [2.2.4])
~SubPt $AS7F [4.4.1)
-TextFace $AS88 [8.3.2)
—TextFont $AS87 (8.3.2)
~TextMode $AB89 [8.3.2)
-TextSize $ASSA [8.3.2]
~TextWidth $A886 (8.3.4)
~UnionRect $ASAB (4.4.5)
—UnionRgn $ASE5 (4.4.8)
~UniquelD $A9C1 (6.5.3)
—UnloadSeg $A9F1 (7.1.2)
-UnlodeScrap $AIFA [7.4.4)
-UpdateResFile $A999 [(6.5.4]
—UprString $A854 [2.1.2)
-UseResFile $A998 [6.2.2])
-WriteResource $A9B0 [6.54)
-XOrRgn $ASE7 [4.4.8)
—ZeroScrap $A9FC [7.4.3)
Trap Words

Here is the same list sorted numerically by trap word. Again, routine
selectors are given in parentheses following the trap word for routines
belonging to the standard packages.

Trap Trap Handbook
word macro name section
$A00C —GetFileInfo [7.3.3)
$A00D —SetFileInfo (7.3.3]
$A01C —FreeMem (3.3.1)
$AO1F -DisposPtr [3.2.2)
$A020 —SetPtrSize [3.2.3)
$A021 -GetPtrSize [3.2.3)
$A023 -DisposHandle (3.2.2)
$A024 —SetHandleSize (3.2.3)
$A025 —GetHandleSize [3.2.3])
$A027 ~ReallocHandle (3.3.3]
$A029 ~HLock [3.2.4)
$A02A ~HUnlock [3.2.4]

$A02B ~EmptyHandle (3.3.3)
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Trap Trap Handbook
word macro name section
$A02D ~SetApplLimit (3.3.4)
$A02E —BlockMove [3.2.5)
$A03A ~SetDateTime [2.4.1)
$A03C —CmpString [2.1.2)
$A040 ~ResrvMem (3.2.1)
$A049 —HPurge (3.24)
$AOMA —HNoPurge (3.2.4)
$A04C —CompactMem (3.3.2]
$A04D —PurgeMem [3.3.3])
$A11D -MaxMem [3.3.1)
$A11E ~NewPtr [3.2.1)
$A122 -NewHandle [3.2.1)
$A128 ~RecoverHandle [3.2.1]
$A854 ~UprString 2.1.2)
$AS58 -BitAnd [2.2.2)
$A859 ~BitXOr [2.2.2]
$AS5A —BitNot [2.2.2)
$AS5B ~BitOr [2.2.2)
$A85C -BitShift [2.2.2)
$AS5D ~BitTst (2.2.1)
$ASSE -BitSet 2.2.1)
$AS5F —BitClr [2.21)
$A861 ~Random [2.3.5]
$AB65 ~GetPixel [4.2.3)
$AS66 ~StuffHex [2.2.4)
$A867 ~LongMul (2.3.3)
$A868 —FixMul (2.3.2)
$A869 ~FixRatio [2.3.2]
$ASGA -HiWord [2.2.3]
$AS6B -Loword [2.2.3])
$A86C ~FixRound (2.3.1)
$AS6D —InitPort [4.3.2)
$ASGE —InitGraf [4.3.1)
$ASGF ~OpenPort [4.3.2)
$A870 ~LocalToGlobal [4.4.2)
$A871 —GlobalToLocal [4.4.2)
$A872 ~GrafDevice [8.3.2]
$AS73 —SetPort [4.3.3]
$A874 ~GetPort [4.3.3]
$A875 —SetPBits [4.34]
$A876 —PortSize [4.3.5)
$A877 -MovePoriTo [4.3.5)
$A878 —SetOrigin [4.34)
$A879 —SetClip (4.3.6]
$AB7A ~GetClip [4.3.6]
$AS7B —ClipRect [4.3.6]
$AS7C —BackPat (5.1.1)
$AS7D —ClosePort [4.3.2)
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Trap Trap Handbook
word macro name section
$AS7E -AddPt [4.4.1)
$AS7F —SubPt [4.1.1]
$AS80 —SetPt (4.1.1]
$A881 —EqualPt [4.4.1)
$AS83 —DrawChar [8.3.3)
$A884 -DrawString (8.3.3]
$A885 —DrawText [8.3.3])
$A886 —TextWidth (8.3.4)
$A887 —TextFont [8.3.2)
$AS888 —TextFace [8.3.2]
$AS89 ~-TextMode [8.3.2)
$AS8A -TextSize [8.3.2]
$ASSB —GetFontInfo [8.2.6)
$A88C —StringWidth (8.3.4)
$ASSD —CharWidth (8.3.4)
$ASSE —SpaceExtra (8.3.2)
$A891 —LineTo [5.2.4]
$A892 ~Line [5.2.4)
$A893 -MoveTo [(5.2.4)
$A894 ~Move [5.2.4]
$A896 ~HidePen [5.2.3]
$A897 —ShowPen [5.2.3]
$A898 —GetPenState [5.2.1)
$A899 —SetPenState [5.2.1)
$A89A —GetPen [5.2.4]
$AS9B —PenSize 5.2.2])
$AS89C —PenMode [5.2.2]
$A89D —PenPat [5.2.2)
$AS9E ~PenNormal [5.2.2]
$A8A1 ~FrameRect [5.3.2]
$AS8A2 —PaintRect [5.3.2)
$ASA3 -EraseRect [5.3.2)
$ASA4 -InverRect [5.3.2)
$ASA5 —FillRect [5.3.2])
$ASA6 —EqualRect [4.4.5)
$ASA7 —SetRect [4.1.2)
$ASAS —OffsetRect [4.44]
$ASA9 -InsetRect [4.4.4)
$ASAA —SectRect (4.4.5)
$ASAB —UnionRect [4.4.5)
$ASAC —Pt2Rect [4.1.2)
$ASAD —PtInRect [4.4.3]
$ASAE -EmptyRect [4.4.4)
$ASBO —FrameRoundRect [5.3.3)
$AS8B1 —PaintRoundRect [5.3.3)
$ASB2 —EraseRoundRect [5.3.3]
$ASB3 ~InverRoundRect [5.3.3])
$ASB4 —FillRoundRect [5.3.3)
$ASB7 —FrameOval [5.3.4)
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Trap Trap Handbook
word macro name section
$ASBS —PaintOval [5.3.4]
$ASB9 -EraseOval [5.3.4]
$ASBA —InvertOval [5.3.4]
$ASBB ~FillOval [5.3.4)
$ASBE -FrameArc (5.3.5]
$ASBF —PaintArc (5.3.5]
$A8CO —EraseArc [5.3.5)
$A8C1 —InvertArc (5.3.5]
$A8C2 ~FillArc [5.3.5)
$ASC3 -PtToAngle (5.3.5]
$ASC6 —FramePoly (5.3.6)
$ASC7 ~PaintPoly (5.3.6]
$A8CS -ErasePoly [5.3.6]
$ASC9 ~InvertPoly [5.3.6]
$ASCA ~FillPoly [5.3.6]
$ASCB —OpenPoly [4.1.4)
$A8CC —ClosePgon [4.1.4)
$ASCD =KillPoly [4.1.4)
$ASCE ~OffsetPoly [4.4.6)
$ASD2 _FrameRgn [5.3.7)
$ASD3 —PaintRgn (5.3.7)
$ASD4 -EraseRgn [5.3.7]
$ASD5 —InverRgn (5.3.7)
$ASD6 —FillRgn (5.3.7)
$ASDS -NewRgn [4.1.6]
$ASD9 -DisposRgn @ [4.1.6]
$ASDA -OpenRgn [4.1.6)
$ASDB —CloseRgn [4.1.6]
$ASDC ~CopyRgn [4.1.7)
$ASDD ~SetEmptyRgn [4.1.7]
$ASDE -SetRecRgn [4.1.7)
$ASDF —RectRgn [4.1.7]
$ASEO -OfsetRgn [44.7]
$ASE1 —InsetRgn [4.4.7]
$ASE2 —EmptyRgn 4.4.7)
$ASE3 [4.4.8]
$ASE4 —SectRgn [4.4.8]
$ASES —UnionRgn [4.4.8)
$ASE6 _DiffRgn [4.4.8]
$ASE7 -XOrRgn [4.4.8]
$ASES -PtInRgn [4.4.3]
$ASE9 —RectinRgn (4.4.3)
$ASEC -CopyBits (5.1.2)
$ASEF -ScrollRect [5.1.5]
$ASF3 —OpenPicture [5.4.2]
$ASF4 ~ClosePicture [54.2]
$ASF5 —KillPicture [5.4.2]
$ASF6 ~DrawPicture [5.4.3]
$ASF8 —ScalePt [4.4.9)
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Trap Trap Handbook
word macro name section
$ASF9 —MapPt (4.4.9)
$ASFA —MapRect [4.4.9)
$ASFB ~MapRgn f4.4.9)
$ASFC ~MapPoly (4.4.9)
$ASFE —InitFonts [8.2.4)
$ASFF -GetFName [8.2.5)
$A900 —GetFNum (8.2.5)
$A902 —RealFont [8.2.5)
$A903 ~SetFontLock [8.2.7)
$A906 —NewString (8.1.2)
$A907 —SetString (8.1.2)
$A94E —PinRect [4.4.3)
$A992 —DetachResource [6.3.2)
$A993 —SetResPurge (6.5.5)
$A994 ~CurResFile [6.2.2]
$A997 ~OpenResFile (6.2.1]
$A998 -UseResFile (6.2.2)
$A999 —UpdateResFile (6.5.4)
$A99A —CloseResFile [6.2.1)
$A99C -CountResources [6.3.3)
$A99D ~GetIndResource (6.3.3)
$A99E —CountTypes (6.3.3)
$A99F —GetIndType (6.3.3)
$A9A0 ~GetResource [6.3.1)
$A9A1 -GetNamedResource [6.3.1)
$A9A3 —ReleaseResource [6.3.2)
$A9A4 —HomeResFile (6.4.3]
$A9A5 -SizeRsrc [6.4.3)
$A9A6 ~GetResAttrs (6.4.2)
$SA9A7 ~SetResAttrs [6.4.2)
$A9A8 —GetResInfo [6.4.1)
$A9A9 —SetResInfo (6.4.1)
$A9AA —ChangedResource [6.5.2)
$A9AB ~AddResource (6.5.3)
$A9AD ~RmveResource [6.5.3)
$A9AF —ResError [6.6.1)
$A9BO -WriteResource (6.5.4)
$A9B1 ~CreateResFile [6.5.1)
$A9BS —GetPattern (5.1.1)
$A9BA —GetString [8.1.2)
$A9BC ~GetPicture [5.4.2)
$A9C1 ~UniquelD (6.5.3)
$A9C6 —Secs2Date [2.4.3)
$A9C7 -Date2Secs [2.4.3]
$ASE1 -HandToHand [3.2.5)
$A9E2 -PtrToXHand [3.2.5]
$A9E3 ~PtrToHand (3.2.5)
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$A9E4 —HandAndHand [3.2.6]
$A9E5 ~InitPack [7.2.2)
$A9E6 —InitAllPacks [7.2.2]
$SA9E7 ~Packo [7.2.1)
$A9ES —Pack1l [7.21)
$A9E9 —Packz2 [7.2.1)
$A9EA ~Pack3 [7.2.1)
$A9EB —Pack4 [7.2.1)
$A9EC —Packs [7.2.1)
$ASED (0) —IUDateString (24.4]
$A9ED (2) ~IUTimeString [2.4.4]
$A9ED —Packé (7.2.1)
$A9EE Pack? [7.2.1)
$A9EE (0) —NumToString [2.34]
$A9EE (1) ~StringToNum [2.3.4]
$A9EF —PtrAndHand [3.2.6]
$A9F0 -LoadSeg [7.1.2)
$A9F1 —UnloadSeg (7.1.2)
$A9F2 ~Launch [7.1.1)
$A9F3 —Chain [7.1.1]
$A9F4 —ExitToShell [7.1.3])
$A9F5 -GetAppParms [7.3.4]
$AIF6 —GetResFileAtirs [6.6.2]
$A9F7 —SetResFileAttrs [6.6.2]
$A9F9 _InfoScrap (7.4.2)
$A9FA -UnlodeScrap (7.4.4)
$A9FB -LodeScrap [74.4]
$AIFC —ZeroScrap [7.4.3]
$A9FD —GetScrap [7.4.3]
$A9FE —PutScrap [7.4.3)



APPENDIX
——:

Summary of Assembly-
Language Variables

System Globals

Listed below are all assembly-language global variables covered in this
volume, with their hexadecimal addresses. Warning: The addresses given
may be subject to change in future versions of the Toolbox; always refer to
these variables by name rather than using the addresses directly.

Variable Offset Handbook
name in bytes section Meaning

ApFontID $984 (8.2.1] True font number of current
application font

AppParmHandle $AEC [7.34] Handle to Finder startup
information

CurApName $910 [7.3.4)] Name of current application
(maximum 31 characters)

CurApRefNum $900 [7.34) Reference number of application
resource file

CurMap $A5A [6.2.2] Reference number of current
resource file

CurPageOption $936 [7.11] Integer specifying screen and sound
buffers

DeskPattern $A3C [5.1.2] Screen background pattern

FinderName $2E0 [7.1.3] Name of program to exit to
(maximum 15 characters)

FScaleDisable $A63 [8.3.1] Disable font scaling if nonzero

Keyl1Trans $29E [8.4.4] Pointer to keyboard configuration
routine

Key2Trans $2A2 [8.4.4] Pointer to keypad configuration
routine
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Variable Offset Handbook
name in bytes section Meaning

MemTop $108 [3.3.1] Pointer to end of physical memory

ResErr $A60 [6.6.1] Result code from last resource-
related call

ResLoad $ASE [6.3.4] Load resources automatically?

ROMFont0 $980 (8.2.1] Handle to system font

ScrapCount $968 (7.4.2) Current scrap count

ScrapHandle $964 [74.2) Handle to contents of desk scrap

ScrapName $96C [7.4.2] Pointer to scrap file name

ScrapSize $960 [7.4.2] Current size of desk scrap

ScrapState $96A [7.4.2] Current state of desk scrap

SPFont $204 [8.2.1] True font number of default
application font

SysMap $A58 [6.2.2] True reference number (not 0) of
system resource file

SysMapHndl $A54 [6.2.2) Handle to resource map of system
resource file

SysResName $ADS [6.2.2] Name of system resource file (string,
maximum 19 characters)

Time $20C 24.1) Current date and time in “raw”
seconds

TopMapHndl $A50 [6.2.2] Handle to resource map of most
recently opened (not necessarily
current) resource file

QuickDraw Globals

The QuickDraw global variables listed below are located at the given offsets
relative to the QuickDraw globals pointer, which in turn is pointed to by

address register A5.

Variable Offset Handbook

name in bytes section Meaning
ThePort 0 [4.3.3] Current graphics port
White -8 (5.1.2) Standard white pattern
Black —16 [5.1.2) Standard black pattern
Gray —24 (5.1.2] Standard gray pattern
LtGray —32 [5.1.2] Standard light gray pattern
DkGray —40 (5.1.2] Standard dark gray pattern
Arrow —108 (I1:2.5.2] Standard arrow cursor
ScreenBits —122 [4.2.1] Screen bit map
RandSeed —128 [2.3.5]) “Seed” for random number generation



Glossary

Note: Terms within a definition shown in italic are defined elsewhere in
this glossary. Simple page numbers in square brackets, such as [278], refer
to the Programmer’s Guidebook; two- or three-part section numbers, such
as [2.1] or [2.2.2], refer to the Reference Handbook. Numbers in angle
brackets following a section number, such as [2.1.1<1>], refer to specific
notes within that Handbook section. References to Volume Two are
preceded by a roman numeral II and a colon: for example, [I1:278,
11:2.1.1<1>]. Because some terms are found repeatedly in the text and a
comprehensive listing would be tedious to the reader, we have, in some
cases, given you a sampling of where they are. Each of these listings will be
preceded by the word “Sampling:”. For those entries with fewer references,
the listings will be complete as is.

A5 world: Another name for a program’s application global space, located
through a base address kept in processor register A5.

“above A5” size: The number of bytes needed between the base address
in register A5 and the end of the application global space, to hold a
program'’s application parameters and jump table [303, 7.5.1<4>].

allocate: To set aside a block of memory from the heap for a particular use
(60, 3.2.1].

and: A bit-level operation in which each bit of the result is a 1 if both
operands have 1s at the corresponding bit position, or 0 if either or both
have 0s [24, 2.2.2].

apple mark: A special control character (character code $14) that appears
on the Macintosh screen as a small Apple symbol; used for the menu title
of desk accessories [350, 8.1.1<4>].

application file: A file containing the executable code of an application
program, with a file type of 'APPL’ and the program’s own signature as its
creator signature [310, 312, 313, 7.3.1<5>].




490 Macintosh Revealed: Unlocking the Toolbox

application font: The standard typeface used by an application program;
normally Geneva, but can be changed to some other typeface if desired
(354, 8.2.1<7-9>).

application global space: The area of memory containing a program'’s
application globals, application parameters, and jump table, normally
situated just before the screen buffer in memory and located through a
base address kept in processor register A5 [51, 52-54, 302-304, 7.1.1<3>,
7.5.1<5>).

application globals: Global variables belonging to the running application
program, which reside in the application global space and are located at
negative offsets from the base address in register A5 [51, 52, 302-304,
7.1.1<3>, 7.5.1<4>].

application heap: The portion of the heap available for use by the running
application program [56-57].

application heap limit: The memory address marking the farthest point to
which the heap can expand, to prevent it from colliding with the stack [74,
3.34].

application parameters: Descriptive information about the running
program, located in the application global space at positive offsets from the
base address in register A5. The application parameters are a vestige of the
Lisa software environment, and most are unused on the Macintosh; the
only ones still used are the QuickDraw globals pointer and the startup
handle [52-54, 97, 303-304).

application resource file: The resource fork of a program’s application
file, containing resources belonging to the program itself [262, 6.2.1<7>).

arc: A part of an oval, defined by a given starting angle and arc angle [201,
5.3.5). '

arc angle: The angle defining the extent of an arc or wedge [201,
5.3.5<3-7>].

ascent: (1) For a text character, the height of the character above the
baseline, in pixels [352]. (2) For a font, the maximum ascent of any character
in the font [356-357, 8.2.2<9>].

ascent line: The line marking a font's maximum ascent above the baseline
[356-357].

ASCII: American Standard Code for Information Interchange, the industry-
standard 7-bit character set on which the Macintosh’s 8-bit character
codes are based [349, 8.1.1].

@ operator: An operator provided by Apple’s Pascal compiler, which
accepts a variable or routine name as an operand and produces a blind
pointer to that variable or routine in memory [20).
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attribute byte: The byte in a resource map entry that holds the resource
attributes [271].

autograph: A Finder resource whose resource type is the same as a
program’s signature and which serves as the program'’s representative in
the desktop file; also called a version data resource [312-313, 7.5.4<6-7>].

background pattern: The pattern used for erasing shapes in a given
graphics port [181, 185, 4.2.2<9>, 5.1.1<4-6>, 5.1.5<3>].

base address: In general, any memory address used as a reference point
from which to locate desired data in memory. Specifically, (1) the address of
the bit image belonging to a given bit map [118, 4.2.1<1>]; (2) the address of
a program'’s application parameters, kept in processor register A5 and used
to locate the contents of the program’s application global space (52, 54,
303-304, 7.1.1<3>, 7.5.1<4>].

baseline: The reference line used for defining the character images in a
font, and along which the graphics pen travels as text is drawn [352].

base of stack: The end of the stack that remains fixed in memory and is
unaffected when items are added and removed; compare top of stack [13].

base type: In Pascal, the data type to which a given pointer type is
declared to point: for example, the pointer type “"INTEGER has the base
type INTEGER.

“below A5” size: The number of bytes needed between the beginning of
the application global space and the base address in register A5, to hold a
program'’s application globals [304, 7.5.1<4>].

binary point: The binary equivalent of a decimal point, separating the
integer and fractional parts of a fixed-point number.

Binary/Decimal Conversion Package: A standard package, provided in
the system resource file, that converts numbers between their internal
binary format and their external representation as strings of decimal digits
(308, 2.3.4, 7.2.1<10>].

bit image: An array of bits in memory representing the pixels of a graphical
image [100-101].

bit map: The combination of a bit imagewith a boundary rectangle. The bit
image provides the bit map’s content; the boundary rectangle defines its
extent and gives it a system of coordinates [115-120, 121, 4.2.1, 4.2.2<3-5>>,
4.34<1-3, 8>, 5.14, 5.1.5].

bit-mapped display: A video display screen on which each pixel can be
individually controlled.

blind pointer: A Pascal pointer whose base type is unspecified, and which
can consequently be assigned to a variable of any pointer type. The
standard Pascal constant NIL is a blind pointer; two nonstandard features
of Apple’s Pascal compiler, the POINTER function and the @ operator, also
produce blind pointers as their results [19-20].
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block: An area of contiguous memory within the heap, either allocated or
free [57).

bottleneck procedure: A specialized procedure for performing a low-level
drawing operation in a given graphics port, used for customizing
QuickDraw operations [125, 4.2.2<15>].

boundary rectangle: (1) For a bit map, the rectangle that defines the bit
map's extent and determines its system of coordinates. (2) For a graphics
port, the boundary rectangle of the port’s bit map (103, 115, 173, 185, 191,
4.21<4-7>, 4.2.2<4>, 5.14<7>, 5.1.5<2>, 5.2.4<6>>, 5.3.1<11>).

bounding box: The smallest rectangle enclosing a polygon or region on
the coordinate grid [112, 4.1.3<6>>, 4.1.5<5>].

bundle: A Finder resource that identifies all of a program'’s other Finder
resources, so that they can be installed in the desktop file when the
program is copied to a new disk [313, 315-316, 7.3.2<4>, 7.54).

bundle bit: A flag that tells whether a program has any Finder resources
that must accompany it when it is copied to a new disk [315, 7.3.2<4>,
7.54<5>].

byte: An independently addressable group of 8 bits in memory [7].

Caps Lock key: A modifier key on the Macintosh keyboard, used to convert
lowercase letters to uppercase while leaving all nonalphabetic keys
unaffected.

chain: To start up a new program after reinitializing the stack and
application global space, but not the application heap; compare launch (320,
7.1.1].

character code: An 8-bit integer representing a text character; compare
key code [349-350, 8.1.1, Appendix D].

character height: The overall height of a font's font rectangle, from ascent
line to descent line [357, 8.2.2<9>].

character image: A bit image that defines the graphical representation of a
text character in a given typeface and type size [352-353).

character key: A key on the keyboard or keypad that produces a character
when pressed; compare modifier key [351, 8.1.3, 8.1.4].

character offset: The horizontal distance, in pixels, from the left edge of
the font rectangle to that of the character image for a given character; equal
to the difference between the character’s leftward kern and the maximum
leftward kern in the font [359, 8.2.3<12>).

character origin: The location within a character image marking the
position of the graphics pen when the character is drawn [352].

character style: See type style.
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character width: The distance in pixels by which the graphics pen
advances after drawing a character; compare image width [352-353, 358,
8.2.3<11>].

check mark: A special control character(character code $12) that appears
on the Macintosh screen as a small check symbol; used for marking items
on a menu (350, 8.1.1<4>].

clip: To confine a drawing operation within a specified boundary,
suppressing any drawing that falls outside the boundary [123, 173, 185, 191,
5.1.4<1, 7-8>, 5.1.5<2>, 5.2.4<6>, 5.3.1<11>).

clipping boundaries: The boundaries to which all drawing in a given
graphics port is confined, consisting of the port’s boundary rectangle, port
rectangle, clipping region, and visible region [123-124, 173, 185, 191,
4.2.2<4-8>, 5.14<7>, 51.5<2>, 5.24<6>, 5.3.1<11>].

clipping region: A general-purpose clipping boundary associated with a
graphics port, provided for the application program’s use [124, 173, 185,
191, 213, 4.2.2<7>, 4.3.6, 5.1.4<7>, 5.1.5<2>, 5.2.4<6>, 5.3.1<11>].

clock chip: A component of the Macintosh, powered independently by a
battery, that keeps track of the current date and time even when the
machine’s main power is turned off (26, 2.4].

code segment: A resource containing all or part of a program’s executable
machine code [301-308, 7.1.2].

Command key: A modifier key on the Macintosh keyboard, used in
combination with character keys to type keyboard equivalents to menu
commands.

command mark: A special control character (character code $11) that
appears on the Macintosh screen as a “cloverleaf’ symbol; used for
displaying Command-key equivalents of items on a menu [350, 8.1.1<4>].

compaction: The process of moving together all of the relocatable blocks
in the heap, in order to coalesce the available free space [57, 3.3.2].

complement: A bit-level operation that reverses the bits of a given
operand, changing each 0 to a 1 and vice versa [2.2.2<12>].

control: An object on the Macintosh screen that the user can manipulate
with the mouse to operate on the contents of a window or control the way
they're presented.

control character: An ASCII text character with a character code from $00
to $1F (as well as the character $7F). Most control characters have no
special meaning and no visual representation on the Macintosh, but a few
are defined as special-purpose symbols for use on the screen: see apple
mark, check mark, command mark, and diamond mark [349-350,
8.1.1<3-6>).
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creator signature: A four-character string identifying the application
program a given file belongs to, and which should be started up when the
user opens the file in the Finder [309-310, 7.3.1, 7.3.2<2>].

current port: The graphics port in use at any given time, to which most
QuickDraw operations implicitly apply [Sampling: 178, 191, 359, 361,
4.2.3<1-2>, 4.3.3, 5.14<7>, 5.2.1<10>, 5.3.1<3>, 8.2.6<2>].

current resource file: The resource file that will be searched first when
looking for a requested resource, and to which certain resource-related
operations implicitly apply [263, 270, 273, 6.2.1<4>, 6.2.2, 6.3.1<3>,
6.3.3<4>, 6.5.3<1>].

cursor: A small (16-by-16-bit) bit image whose movements can be
controlled with the mouse to designate positions on the Macintosh screen.

customize: To redefine an aspect of the Toolbox's operation to meet the
specialized needs of a particular program.

dangling pointer: An invalid pointer to an object that no longer exists at
the designated address [57].

data fork: The fork of a file that contains the file’s data, such as the text of a
document; compare resource fork [262, 6.5.1<3>].

date and time record: A data structure representing a calendar date and
clock time, with fields for the year, month, day of the month, day of the
week, hour, minute, and second; used for reading or setting the
Macintosh’s built-in clock chip [26-27, 2.4.2).

dead character: (1) A text character with a zero character width, which
doesn’t advance the graphics penwhen drawn [353]. (2) A character (such as
a foreign-language accent) that combines with the character following it to
produce a single result character (such as an accented letter) [366-367,
8.1.1<8>].

definition file: An assembly-language file containing definitions of
Toolbox constants and global variables, to be incorporated into an
assembly-language program with an .INCLUDE directive [17).

dereference: (1) In general, to convert any pointer to the value it points to.
(2) Specifically, to convert a handle to the corresponding master pointer 85,
361).

descent: (1) For a text character, the distance the character extends below
the baseline, in pixels [352]. (2) For a font, the maximum descent of any
character in the font [356-357, 8.2.2<9>].

descent line: The line marking a font's maximum descent below
baseline (357].

desk accessory: A type of device driver that operates as a ‘“mini-
application” that can coexist on the screen with any other program (260,
262, 316-317, 319, 350, 367, 2.4.1<2>, 2.4.2<2>, 7.4.2<4>, 7.4.3<9>, 7.5.5).
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desk scrap: The vehicle by which information is cut and pasted from one
application program or desk accessory to another [317-319, 320, 7.4].

desktop: (1) The gray background area of the Macintosh screen, outside
any window. (2) The arrangement of windows, icons, and other objects on
the screen, particularly in the Finder.

desktop file: A file containing Finderrelated information about the files
on a disk, including their file types, creator signatures, and locations on the
Finder desktop [309, 312, 7.3.2<4>, 7.54<5>].

detach: To decouple a resource from its resource file, so that the resource
will remain in memory when the file is closed [266, 6.3.2<2-4>).

device code: An integer identifying the output device a graphics port
draws on, used in selecting the appropriate fonts for drawing text [361,
4.2.2<12>, 8.3.1<11-13>, 8.3.2].

device driver: The low-level software through which the Toolbox com-
municates with an input/output device; an important special category of
device drivers are desk accessories [316-317, 7.5.5].

diamond mark: A special control character (character code $11) that
appears on the Macintosh screen as a small diamond symbol. This symbol
is a vestige of earlier versions of the Macintosh user interface and no longer
has any specific use [8.1.1<4>].

disk driver: The device driverbuilt into ROM for communicating with the
Macintosh'’s built-in Sony disk drive (316, 7.5.5].

Disk Initialization Package: A standard package, provided in the system
resource file, that takes corrective action when an unreadable disk is
inserted into the disk drive, usually by initializing the disk [307, 7.2.1<5>,
11:8.4].

dispatch table: A table in memory, used by the Trap Dispatcher to locate
the various Toolbox routines in ROM [13, 50].

document: A coherent unit or collection of information to be operated on
by a particular application program [309, 310].

document file: A file containing a document (309, 310].

driver reference number: An integer between —1 and —32, used to refer

to a particular device driver; derived from the driver’s unit number by the
formula refNum = —(unitNum + 1) [316, 7.5.5).

empty handle: A handle that points to a NIL master pointer, indicating that
the underlying block has been purged from the heap [74, 265, 275, 276,
3.1.2<5>, 3.3.3<2>, 6.3.1<7>, 6.3.4<2, 7-9>].

empty rectangle: A rectangle that encloses no pixels on the coordinate
grid (107, 4.1.2<3>, 4.4.4<9>].

empty region: A region that encloses no pixels on the coordinate grid
[4.1.7<1-2>, 44.7<7>].
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emulator trap: A form of trap that occurs when the MC68000 processor
attempts to execute an unimplemented instruction; used to “emulate” the
effects of such an instruction with software instead of hardware [12].

enclosing rectangle: The rectangle within which an oval is inscribed [198,
5.3.4].

erase: To fill a shape with the background pattern of the current port [191,
197, 5.3.1<8>].

error code: A nonzero result code, reporting an error of some kind de-
tected by an Operating System routine [64, 70, 275, 3.1.2, 6.6.1, Appendix E).

event: An occurrence reported by the Toolbox for a program to respond to,
such as the user’s pressing the mouse button or typing on the keyboard.

exception: See trap.

exclusive or: Abit-level operation in which each bit of the result is a 1 if the
corresponding bits of the two operands are different, or 0 if they're the
same [2.2.2].

external reference: A reference from one code segment to a routine
contained in another segment [306].

Fat Mac: A model of Macintosh with a memory capacity of 512 kilobytes.

file: A collection of information stored as a named unit on a disk (261-264,
309-316, 319, I:Chapter 8, 6.2, 6.5.1, 6.54, 6.6.2, 7.3, 7.4.4, 7.5.3].

Jile icon: The icon used by the Finder to represent a file on the screen
(312-316, 7.5.3].

Jile reference: A Finder resource that establishes the connection between
a file type and its file icon [313, 315, 7.5.3, 7.54<4>].

Jile reference number: An integer used to designate a particular file,
assigned by the Toolbox when the file is opened and used thereafter to
refer to the file (262, 6.2.1<2, 10>, 6.2.2, 6.4.3<4-5>, 6.5.1<2>>, 6.5.4<5>,
II:Chapter 8).

file type: A four-character string that characterizes the kind of information
a file contains, assigned by the program that created the file [309-310, 7.3.1,
7.3.2<2>].

Jill: To color a shape with a specified pattern (191, 194, 5.3.1<7>].

Jill pattern: A pattern associated with a graphics port, used privately by
QuickDraw for filling shapes [181, 4.2.2<9>, 5.1.1<4-5,8>].

Finder: The Macintosh program that allows the user to manipulate files and
start up applications; normally the first program to be run when the
Macintosh is turned on [309-316, 7.3, 7.5.3, 7.5.4].

Finder information record: A data structure summarizing the Finder
related properties of a file, including its file type, creator signature, and
location on the Finder desktop [309, 7.3.2, 7.3.3].
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Finder resources: The resources associated with a program that tell the
Finderhow to represent the program's files on the screen and which files to
transfer when moving the program to another disk. Finder resources
include autographs, icon lists, file references, and bundles [312-316,
5.54<3>, 7.3.2<4>, 7.5.3, 7.54].

Finder startup handle: See startup handle.
Finder startup information: See startup information.

Jixed-point number: A binary number with a fixed number of bits before
and after the binary point; specifically, a value of the Toolbox data type Fixed,
consisting of a 16-bit integer part and a 16-bit fraction [25, 360, 2.3.1,
8.3.1<10>, 8.3.2<4-5>].

Jfloating-point number: A binary number in which the binary point can
“float” to any required position within the number; the number’s internal
representation includes a binary exponent, or order of magnitude, that
determines the position of the binary point.

Floating-Point Arithmetic Package: A standard package, provided in the
system resource file, that performs arithmetic on floating-point numbersin
accordance with the IEEE standard, using the Standard Apple Numerical
Environment (SANE) [307, 7.2.1<7>].

Jolder: An object in a disk's desktop file, represented by an icon or a
window on the screen, that can contain files or other folders; used for
organizing the files on the disk [7.3.2<7>].

Jolder number: The integer used by the Finder to identify a particular
Jolder [7.3.2<7>).

Jont: (1) A resource containing all the character images and other
information needed to draw text characters in a given typeface and type size
[353-359, 8.2.2, 8.2.3, 8.4.5]. (2) Sometimes used loosely (and incorrectly) as a
synonym for typeface, as in the terms font number and text font.

Jontimage: Abitimage consisting of all the individual characterimagesin a
given font, arranged consecutively in a single horizontal row; also called a
strike of the font [357, 359, 8.2.3].

Jont number: An integer denoting a particular typeface [354, 8.2.1, 8.2.5].

Jontrecord: Adata structure containing all the information associated with
a given font [355-359, 8.2.2, 8.2.3].

Jont rectangle: The smallest rectangle, relative to the baseline and
character origin, that would enclose all the characterimagesin a fontif they
were superimposed with their origins coinciding [356, 8.2.2<7-11>].

Jont-width table: A resource containing all the information on the
character widths in a given font, but without the character images
themselves; used for measuring the width of text without actually drawing
it [366, 8.3.4, 8.4.6].
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Jork: One of the two parts of which every file is composed: the data fork or
the resource fork (262, 6.5.1<3-5>].

Jrame: To draw the outline of a shape, using the pen size, pen pattern, and
pen mode of the current port [191, 192, 208, 4.1.5<2>, 4.1.6<2-3, 8>,
5.3.1<4>].

Jree block: A contiguous block of space available for allocation within the
heap [57, 3.1.2<6>, 3.3.1, 3.3.2, 3.3.3<10-11>].

global coordinate system: The coordinate system associated with a given
bit image, in which the top-left corner of the image has coordinates (0, 0); the
global coordinate system is independent of the boundary rectangle of any bit
map or graphics port based on the image (128, 4.4.2].

glue routine: See interface routine.

graphics pen: The imaginary drawing tool used for drawing lines in a
graphics port [Sampling: 172-183, 192, 204, 352-353, 358, 4.1.4<3-4, 8>,
5.1.5<7>, 5.2, 5.4.2<4, 7>, 8.2.3<12>].

graphics port: A complete drawing environment containing all the
information needed for QuickDraw drawing operations [Sampling: 120-125,
359-366, 4.2.2, 4.3, 5.1.1<4>, 5.1.3<10>, 5.2.1<1-2>, 5.2.2<3>, 5.24<2>,
8.3.1, 8.3.2].

handle: A pointer to a master pointer, used to refer to a relocatable block
[Sampling: 17, 58-63, 70-73, 264-266, 271, 276, 3.1.1<2>, 3.3.3, 6.3.1<1, 4-7>,
6.3.4<2, 7-9>].

heap: The area of memory in which space is allocated and deallocated at
the explicit request of a running program; compare stack [56-57].

heap zone: An independently maintained area of the heap, such as the
application heap or the system heap [58].

icon: A bit image of a standard size (32 pixels by 32), used on the Macintosh
screen to represent an object such as a disk or file (189, 312-316, 5.4.4, 5.5.3,
5.54, 7.5.3<1-3>].

icon list: A resource containing any number of icons; commonly used to
hold a file icon and its mask for use by the Finder [313-316, 5.5.4, 7.5.3<2-3>].

identifying information: The properties of a resource that uniquely
identify it: its resource type, resource ID, and (optional) resource name
[259-260, 271, 6.4.1].

IEEE standard: A set of standards and conventions for floating-point
arithmetic, published by the Institute of Electrical and Electronic Engineers
[307, 7.2.1<7>).

image width: The horizontal extent ofa character image; the width in pixels
of a character's graphical representation. Compare character width
[352-353, 8.2.3<8>].
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Inside Macintosh: The comprehensive manual on the Macintosh Toolbox,
to be published by Apple Computer, Inc.

interface: A setofrules and conventions by which one part of an organized
system communicates with another.

interface file: A text file that contains the declarations belonging to an
interface unit in source-language form, to be incorporated into a Pascal
program with a uses declaration [15].

interface routine: A routine, part of an interface unit, that mediates
between the stack-based parameter-passing conventions of a Pascal calling
program and those of a register-based Toolbox routine; also called a “glue
routine” [16].

interface unit: A precompiled unit containing declarations for Toolbox
routines and data structures, making them available for use in Pascal
programs [14-15].

International Utilities Package: A standard package, provided in the
system resource file, that helps programs conform to the prevailing
conventions of different countries in such matters as formatting of numbers,
dates, times, and currency; use of metric units; and alphabetization of
foreign-language accents, diacriticals, and ligatures [23, 308, 2.1.2<4>, 2.4.4,
7.2.1<9>).

invert: (1) Generally, to reverse the colors of pixels in a graphical image,
changing white to black and vice versa. (2) Specifically, to reverse the colors of
all pixels inside the boundary of a given shape [191, 194, 5.3.1<9>].

invisible bit: A flag that marks a file as invisible, so that the Finder will not
display it on the screen [7.3.2<5>].

Jump table: A table used to direct external references from one code
segment to another to the proper addresses in memory; located in the
application global space, at positive offsets from the base address kept in
register A5 [302-307, 7.1.1<3>, 7.1.2, 7.5.1].

K: See kilobyte.

kern: The amountbywhich a characterimage extends leftward beyond the
character origin or rightward beyond the character width [352, 359,
8.2.3<12>].

key code: An 8-bitintegerrepresenting a key on the Macintosh keyboard or
keypad; compare character code [351, 8.1.3, Appendix D].

key map: An array of bits in memory representing the state of the keys on
the keyboard and keypad (8.4.4<5>, 11:2.6.1].

keyboard configuration: The correspondence between keys on the
Macintosh keyboard or keypad and the characters they produce when
pressed [351, 367, 8.1.4, 8.4.4].

kilobyte: A unit of memory capacity equal to 2 (1,024) bytes.



500  Macintosh Revealed: Unlocking the Toolbox

launch: To start up a new program after reinitializing the stack, application
global space, and application heap; compare chain [320, 7.1.1).

leading: The amount of extra vertical space between lines of text, measured
in pixels from the descent line of one to the ascent line of the next. Although
every font specifies a recommended leading value, the recommendation
need not be followed when drawing text in a graphics port [357,
8.2.2<12-13>].

length byte: The first byte of a Pascal-format string, which gives the number
of characters in the string, from 0 to 255 [21-22, 2.1.1<1-3>].

LIFO: Last in, first out; the order in which items are added to and removed
from the stack [13].

ligature: A text character that combines two or more separate characters
into a single symbol, such as ae.

limit pointer: A pointer that marks the end of an area of memory by pointing
to the address following the last byte.

line drawing: Drawing in a graphics portby moving the graphics pen, using
the QuickDraw routines Move, MoveTo, Line, and LineTo [172-183, 204,
208, 4.1.3<2>, 4.14<2-3, 8>, 4.1.5<2>, 4.1.6<2-3, 8>, 5.2, 5.3.6<2>].

Lisa: A personal computer manufactured and marketed by Apple Computer,
Inc.; the first reasonably priced personal computer to feature a high-
resolution bit-mapped display and a hand-held mouse pointing device. Now
called Macintosh XL.

load: To read an object, such as a resource or the desk scrap, into memory
from a disk file.

local coordinate system: The coordinate system associated with a given
graphics port, determined by the boundary rectangle of the port’s bit map
[125, 4.4.2].

local ID: The identifying number by which a Finder resource is referred to
by other resources in the same bundle; not necessarily the same as its true
resource ID [313, 315-316, 7.5.3<3>, 7.5.4<3>).

localize: To tailor a program’s behavior for use in a particular country
[*2/25%, 23, 257, 2.1.2<3-4, 7>, 7.2.1<9>].

location table: A table giving the horizontal position of each character
imagein a font, measured in pixels from the beginning of the font image (358,
359, 8.2.3<7-9>].

lock: To temporarily prevent a relocatable block from being purged or
moved within the heap during compaction [65-69, 265, 272, 361, 3.1.2<7>,
3.2.1<7>, 3.2.4, 3.3.3<3>, 3.3.3<8>, 6.4.2<4>, 8.2.7].

logical shift: Abit-level operation that shifts the bits of a given operand left
or right by a specified number of positions, with bits shifted out at one end
being lost and 0s shifted in at the other end [24, 2.2.2<4-7>].
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long integer: A datatype provided by Apple’s Pascal compiler, consisting of
double-length integers: 32 bits including sign, covering the range
12147483647 [18-19).

long word: A group of 32 bits (2 words, or 4 bytes) beginning at a word
boundary in memory (7).

Macintosh: A personal computer manufactured and marketed by Apple
Computer, Inc,, featuring a high-resolution bit-mapped display and a hand-
held mouse pointing device.

Macintosh Operating System: The body of machine code built into the
Macintosh ROM to handle such low-level tasks as memory management,
disk input/output, and serial communications.

Macintosh Software Supplement: A set of software tools for developing
Macintosh software on a Lisa computer [10].

Macintosh XL: The largest model of the Macintosh, with a memory capacity
of 512 kilobytes or 1 megabyte and a larger display screen than the standard
Macintosh; formerly called the Lisa.

MacWorks: The software “emulator” program that enables a Lisa to run
Macintosh software without modification [10).

main entry point: The point in a program’s code where execution begins
when the program is first started up [305).

main segment: The code segment containing a program'’s main entry point
(305).

master pointer: A pointer to a relocatable block, kept at a known, fixed
location in the heap and updated automatically by the Toolbox whenever
the underlying block is moved during compaction. A pointer to the master
pointer is called a handle to the block [58, 65, 72, 74, 3.1.1<2>, 3.1.2<5>,
3.2.1<10>, 3.3.3<2>, 3.2.5<5>, 3.3.3<2, 5>].

MC68000: The 32-bit microprocessor used in the Macintosh, manufactured
by Motorola, Inc; usually called “68000" for short.

megabyte: A unit of memory capacity equal to 2% (1,048,576) bytes.
menu: Alist of choices or options from which the user can choose, by using
the mouse.

MiniEdit: The extensive example program developed in Volume Two of this
book.

MiniFinder: See Standard File Package.

missing character: A characterforwhich no characterimageis definedina
given font; represented graphically by the font's missing symbol [357,
8.2.3<5-6, 8, 13>].

missing symbol: The graphical representation used for drawing missing
characters in a given font [357, 8.2.3<4, 9, 14>].
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modifier key: A key on the Macintosh keyboard that doesn’'t generate a
character of its own, but may affect the meaning of any character key pressed
at the same time; see Shift key, Caps Lock key, Option key,and Command key
[351, 8.1.3<2>, 8.1.4].

mouse: A hand-held pointing device for controlling the movements of the
cursor to designate positions on the Macintosh screen.

nonrelocatable block: A block that can’t be moved within the heap during
compaction, referred to by single indirection with a simple pointer; compare
relocatable block (60].

object module: The file containing the compiled code of a Pascal unit, to be
linked with that of an application program after compilation [15].

offset/width table: A table giving the character offset and character width
for each character in a given font [358-359, 8.2.3<10-14>].

Operating System: See Macintosh Operating System.

Option key: A modifier key on the Macintosh keyboard, used to type special
characters such as foreign letters and accents.

or: Abit-level operation in which each bit of the resultis a 1 if either or both
operands have 1s at the corresponding bit position, or 0 if both have 0s [24,
2.2.2].

ORD: A standard Pascal function for converting any scalar value to a
corresponding integer (for instance, a character to its equivalent integer
character code); on the Macintosh, ORD will also accept a pointer and
return the equivalent long-integer address [19].

origin: (1) The top-left corner of a rectangle. (2) For a bit map or graphics port,
the top-left corner of the boundary rectangle, whose coordinates determine
the local coordinate system [103, 125].

oval: A graphical figure, circular or elliptical in shape; defined by an
enclosing rectangle (200, 5.3.4].

package: A resource, usually residing in the system resource file,
containing a collection of general-purpose routines that can be loaded into
memory when needed; used to supplement the Toolbox with additional
facilities that either require too much code or are not used frequently
enough to justify taking up space in ROM [15, 16, 307-308, 7.2, 7.5.2].
package number: The resource ID of a package; must be between 0 and 7
[307, 7.2.1<2, 4>, 7.5.2<3>].

package trap: One of the eight Toolbox traps, named _Packo0 to _Pack?,
used at the machine-language level to call a routine belong to a package [308,
2.34<7>, 2.4.4<8>, 7.2.1<11>].

paint: To fill a shape with the pen pattern of the current port [191, 194,
5.3.1<6>].
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Pascal-format string: A sequence of text characters represented in the
internal format used by Apple’s Pascal compiler, consisting of a length byte
followed by from 0 to 255 bytes of character codes [21-22, 2.1.1<1-3>>, 350,
8.1.2, 84.2].

pattern: A small bitimage(8 pixels by 8) that can be repeated indefinitely to
fill an area, like identical floor tiles laid end to end [179-181, 5.1.1, 5.1.2].

pattern list: A resource consisting of any number of patterns [5.1.2 <4>,
5.5.2].

pattern transfer modes: A set of transfer modes used for drawing lines or
shapes or filling areas with a pattern [180-183, 5.1.3, 5.2.1<5>, 5.2.2<5>].

pen: See graphics pen.

pen level: An integer associated with a graphics port that determines the
visibility of the port’s graphics pen. The penis visible if the pen level is zero or
positive, hidden if it's negative [178, 191, 4.2.2<11>, 5.2.1<7>, 5.2.3].

pen location: The coordinates of the graphics penin a given graphics port
[Sampling: 172-174, 191, 352, 358, 361, 4.2.2<10>, 5.1.5<7>, 5.2.1<3>,
8.2.3<12>, 8.3.3<2, 6>].

pen mode: The transfer modewith which a graphics port draws lines and
frames or paints shapes; should be one of the pattern transfer modes
[181-183, 192, 194, 4.2.2<10>, 5.1.3<10-12>, 5.2.1<5>, 5.2.2, 5.24<5>,
5.3.1<4, 6>].

pen pattern: The patterninwhich a graphics portdraws lines and frames or
paints shapes [179, 191, 192, 194, 4.2.2<10>, 5.1.1<4-5, 7>, 5.2.1<6>, 5.2.2,
5.24<5>, 5.3.1<4, 6>].

pen size: The width and height of the graphics pen belonging to a graphics
port [177, 192, 204, 4.2.2<10>, 5.2.1<4>, 5.2.2, 5.24<5>, 5.3.1<4>].

pen state: The characteristics of the graphics pen belonging to a graphics
port, including its pen location, pen size, pen mode, and pen pattern [183,
5.2.1<9-12>].

picture: A recorded sequence of QuickDraw operations that can be
repeated on demand to reproduce a graphical image [213-214, *7/27%,5.4.1,
54.2, 54.3, 5.5.5, 7.4.1<4>].

picture frame: The reference rectangle within which a picture is defined,
and which can be mapped to coincide with any other specified rectangle
when the picture is drawn [213, 5.4.1<4>, 5.4.2<2>, 54.3<2>].

pixel: A single dot forming part of a graphical image; short for “picture
element: [99, 4.2.3].

point: (1) A position on the QuickDraw coordinate grid, specified by a pair of
horizontal and vertical coordinates [104-105, 4.1.1]. (2) A unit used by
printers to measure type sizes, equal to approximately 1/72 of an inch [352].
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point size: See type size.
POINTER: A function provided by Apple’s Pascal compiler, which accepts a

long integer representing a memory address and returns a blind pointerto
that address [19).

polygon: A graphical figure defined by any closed series of connected
straight lines [111-112, 204-208, 4.1.3, 4.1.4, 4.4.6, 4.4.9<5-6>, 5.3.6].

pop: To remove a data item from the top of a stack.

port: (1) A connector on the back of the Macintosh used for serial
communication with a peripheral device, such as a printer or modem. (2)
Short for graphics port.

port rectangle: The rectangle that defines the portion of a bit map that a
graphics port can draw into [122, 173, 185, 191, 4.2.2<5>, 4.3.5, 5.1.4<7>,
5.1.5<2>, 5.2.4<6>, 5.3.1<11>].

printerdriver: The device driverthat communicateswith a printer through
one of the Macintosh'’s built-in serial ports [316, 7.5.5].

pseudo-random numbers: Numbers that seem to be random but can be
reproduced in the same sequence if desired [26].

purge: Toremove a relocatable blockfrom the heap to make room for other
blocks. The purged block’s master pointer remains allocated, but is set to
NIL to show that the block no longer exists in the heap; all existing handlesto
the block become empty handles [Sampling: 74, 265, 274, 3.1.2<7>,
3.2.1<4-5>, 3.2.4, 3.2.6<4>, 3.3.1<3-4>, 6.3.4<8-9>, 6.4.2<4>, 6.5.4<10>).

purgeable block: A relocatable block that can be purged from the heap to
make room for other blocks [74, 265, 272, 274, 3.2.4, 3.3.3<3, 9>, 6.3.4<9>,
6.4.2<4>].

push: To add a data item to the top of a stack.
pushdown stack: See stack

QuickDraw: The extensive collection of graphics routines built into the
Macintosh ROM [97-214, 4.1.1-4.4.9, 5.1.1-5.5.5].

QuickDraw globals pointer: A pointer to the global variables used by
QuickDraw, kept at address O(A5) in the application global space and
initialized with the InitGraf routine [54, 97, 4.3.1].

RAM: See random-access memory.
random-access memory: A common but misleading term for read/write
memory.

read-only memory: Memory that can be read but not written; usually called
ROM. The Macintosh has 64K of ROM containing the built-in machine code
of the Macintosh Operating System, QuickDraw, and the User Interface
Toolbox.
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read/write memory: Memory that can be both read and written; commonly
known by the misleading term random-access memory, or RAM. The
standard Macintosh has 128K of read/write memory, the Fat Mac has 512K,
and the Macintosh XL has 512K or 1 megabyte.

reallocate: To allocate fresh space for a relocatable block that has been
purged, thus updating the block’s master pointerto point toits new location.
Only the space is reallocated; the block’s former contents are not restored
[74, 3.3.3<4-8>].

rectangle: Afour-sided graphical figure defined by two points specifying its
top-left and bottom-right corners, or by four integers specifying its top, left,
bottom, and right edges (105, 4.1.2, 4.4.3, 4.4.4, 44.5, 4.4.9<5-6>, 5.3.2].

region: A graphical figure that can be of any arbitrary shape. It can have
curved as well as straight edges, and can even have holes in it or consist of
two or more separate pieces [111-114, 208, 4.1.5,4.1.6,4.1.7,4.4.3<1-3>,4.4.7,
4.4.8, 44.9<5-6>, 5.3.7].

register-based: Describes a Toolbox routine that accepts its parameters
and returns its results directly in the processor’s registers; compare stack-
based [15-16, 18].

release: To deallocate a block of memory that’s no longer needed, allowing
the space to be reused for another purpose [57, 60, 266, 3.2.2, 6.3.2].

relocatable block: A block that can be moved within the heap during
compaction, referred to by double indirection with a handle; compare
nonrelocatable block [59-60].

resource: Aunitor collection ofinformation kept in a resource file on a disk
and loaded into memory when needed [Sampling: 257-277, 301, 316, 350,
2.3.4<6>, 5.1.1<9-15>, 7.1.1<2-3>, 8.1.2<3-4>, 8.4, Appendix B).
resource attributes: A set of flags describing various properties of a
resource, keptin the attribute byte ofits resource map entry [271-273, 6.4.2).
resource compiler: A utility program that constructs resources according
to a coded definition read from a text file [259].

resource data: The information a resource contains [260).

resource editor: Autility program with which resources can be defined or
modified directly on the Macintosh screen with the mouse and keyboard
(259).

resource file: A collection of resources stored together as a unit on a disk;
technically not a file as such, but merely the resource fork of a particular file:

resource file attributes: A set of flags describing various properties of a
resource file [273, 276-277, 6.6.2].

resource fork: The fork of a file that contains the file's resources; usually
called a resource file. Compare data fork (262, 6.5.1<3-5>].
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resource ID: An integer that uniquely identifies a particular resource
within its resource type [259-260, 6.4.1].

resource map: The table that summarizes the contents of a resource file,
stored as part of the file itself and read into memorywhen théfile is opened
[Sampling: 261, 263, 264, 266, 270-271, 273-274, 275-276, 6.2.1<3, 8>, 6.3.1<4,
7>, 6.6.2<5>].

resource name: An optional string of text characters that uniquely
identifies a particular resource within its resource type, and by which the
resource can be listed on a menu (261, 6.4.1].

resource specification: The combination of a resource type and resource
ID, or a resource type and resource name, which uniquely identifies a
particular resource [259].

resource type: Afour-character string thatidentifies the kind of information
a resource contains [259-260, 6.1.1, 6.4.1].

result code: An integer code returned by an Operating System routine to
signal successful completion or report an error [63-64, 70, 275, 3.1.2, 6.6.1,
Appendix E].

return link: The address of the instruction following a routine call, to which
control is to return on completion of the routine [14].

ROM: See read-only memory.

rounded rectangle: A graphical figure consisting of a rectangle with
rounded corners; defined by the rectangle itself and the dimensions of the
ovals forming the corners [201, 5.3.3].

routine selector: An integer used to identify a particular routine within a
package [308, 2.3.4<7>, 2.44<8>, 7.2.1<11>].

row width: The number of bytes in each row of a bit image [101, 118,
4.2.1<2-3>].

SANE: The Standard Apple Numeric Environment, a set of routines for
performing arithmetic on floating-point numbers in accordance with the
IEEE standard; available on the Macintosh through the Floating-Point
Arithmetic Package (307, 7.2.1<7>).

scrap count: An integer maintained by the Toolbox that tells when the
contents of the desk scrap have been changed by a desk accessory [319,
7.4.2<4>, 7.4.3<9>).

scrap handle: A handle to the contents of the desk scrap, kept by the
Toolbox in a system global [318, 320, 7.1.1<5>, 7.1.3<3>, 7.4.2<3>].

scrap information record: A data structure summarizing the contents and
status of the desk scrap (318, 7.4.2).

screen buffer: The area of memory reserved to hold the screen image (51,
101].
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screen image: The bit image that defines what is displayed on the
Macintosh screen [101].

screen map: The bit map representing the Macintosh screen, kept in the
QuickDraw global variable ScreenBits. Its bit image is the screen image; its
boundary rectangle has the same dimensions as the screen, with the origin
at coordinates (0, 0) [120, 4.2.1<8-10>>].

scroll: To move the contents of a window, changing the portion of a
document or other information that is visible within the window [186,
188-189, 5.1.5).

scroll bar: A controlassociated with a windowthat allows the user to scroll
the window’s contents.

seed: The starting value used in generating a sequence of pseudo-random
numbers (26, 2.3.5].

segment header: Information at the beginning of a code segment
identifying which entries in the program'’s jump tablebelong to this segment
[306, 7.5.1<3-4>].

segment number: The resource ID of a code segment [302, 7.1.2<3, 7>,
7.5.1<2>].

segment 0: A special code segment containing the information needed to
initialize a program’s application global space [303-304, 7.1.1<3>>,7.5.1<5>].

serial driver: The device driver built into ROM for communicating with
peripheral devices through the Macintosh’s built-in serial ports [316, 7.5.5].

shape: Any of the figures that can be drawn with QuickDraw shape-drawing
operations, including rectangles, rounded rectangles, ovals, arcs and
wedges, polygons, and regions [189-213, 5.3].

shape drawing: Drawing shapes in a graphics port, using the operations
frame, paint, fill, erase, and invert [189-213, 4.1.5<2>, 4.1.6<2-3, 8>, 5.3].
Shift key: A modifier key on the Macintosh keyboard, used to convert
Jlowercase letters to uppercase or to produce the upper character on a
nonalphabetic key.

68000: See MC68000.

signature: A four-character string that identifies a particular application
program, used as a creator signature on files belonging to the program and
as the resource type of the program's autographresource (309-310, 312, 7.3.1,
7.3.2<2>, 7.5.4<6>].

SIZEOF: A function provided by Apple’s Pascal compiler, which accepts a
variable or type name as a parameter and returns the number of bytes of
memory occupied by that variable or by values of that type [21].

sound buffer: The area of memory whose contents determine the sounds
to be emitted by the Macintosh speaker [51, 7.5.5].
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sound driver: The device driverbuilt into ROM for controlling the sounds
emitted by the Macintosh speaker [316, 7.5.5].

source transfer modes: A set of transfer modes used for transferring pixels
from one bit map to another or for drawing text characters into a bit map
(183-184, 5.1.3, 5.1.4<3>, 8.3.1<8>].

stack: (1) Generally, a data structure in which items can be added (pushed)
and removed (popped) in LIFO order: the last item added is always the first to
be removed. (2) Specifically, the area of Macintosh RAM that holds
parameters, local variables, return addresses, and other temporary storage
associated with a program'’s procedures and functions; compare heap. One
end of the stack (the base) remains fixed in memory, whileitems are added or
removed at the other end (the top); the stack pointer always points to the
current top of the stack [13-14, 54, 56].

stack-based: Describes a Toolbox routine that accepts its parameters and
returns its results on the stack, according to Pascal conventions; compare
register-based [15, 17].

stack pointer: The address of the current top of the stack, kept in process
register A7 [13].

Standard File Package: A standard package, provided in the system
resource file, that provides a convenient, standard way for the user to supply
file names for input/output operations; also called the MiniFinder (307,
7.2.1<6>, 11:8.3].

standard fill tones: A set of five patterns representing a range of
homogeneous tones from solid white to solid black, provided as global
variables by the QuickDraw graphics routines [181, 4.3.1, 5.1.2].

standard patterns: The 38 patterns included on the standard MacPaint
pattern palette, available as a pattern listresource in the system resource file
(181, 5.1.2].

starting angle: The angle defining the beginning of an arc or wedge (201,
5.3.5<3-7>].

startup handle: A handle to a program’s startup information, passed to the
program by the Finder as an application parameter [54, 311, 7.3.4].
startup information: A list of files selected by the user to be opened on
starting up an application program [310-312, 7.3.4].

strike: See font image.

string list: A resource consisting of any number of Pascal-format strings
(8.4.3).

system font: The typeface (Chicago) used by the Toolbox for displaying its
‘own text on the screen, such as window titles and menu items [354,
8.2.1<4-6>).
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system globals: Fixed memory locations reserved for use by the Toolbox
[501.

system heap: The portion of the heap reserved for the private use of the
Macintosh Operating System and Toolbox [56].

system resource file: The resource fork of the file System, containing
shared resources that are available to all programs [Sampling: 181, 262, 264,
307-308, 367, 2.3.4<6>, 5.1.1<15>, 6.2.1<7, 10-12>, 6.4.3<5>, 7.2.1<3>,
7.5.2<4>).

text characteristics: The properties of a graphics port that determine the
way it draws text characters, including its text face, text size, text style, and
text mode [359-361, 8.3.1, 8.3.2].

text face: The typeface in which a graphics port draws text characters [125,
360, 4.2.2<12>, 8.3.1<2>, 8.3.2].

text file: A file of file type 'TEXT", containing pure text characters with no
additional formatting or other information [310, 7.3.1<6>].

text font: Term sometimes used loosely (and incorrectly) as a synonym for
text face.

text mode: The transfer mode with which a graphics port draws text
characters (125, 360, 4.2.2<12>, 8.3.1<8>, 8.3.2].

text size: The type size in which a graphics port draws text characters [125,
360, 4.2.2<12>, 8.3.1<3>, 8.3.2].

text style: The type stylein which a graphics port draws text characters [125,
360, 4.2.2<12>, 8.3.1<6-7>, 8.3.2].

Toolbox: (1) The User Interface Toolbox. (2) Loosely, the entire contents of
-the Macintosh ROM, including the Macintosh Operating System and
QuickDraw in addition to the User Interface Toolbox proper.

top of stack: The end of the stack at which items are added and removed;
compare base of stack [13].

Transcendental Functions Package: A standard package, provided in the
system resource file, that calculates various transcendental functions on
floating-point numbers, such as logarithms, exponentials, trigonometric
functions, compound interest, and discounted value [307, 7.2.1<8>].

transfer mode: A method of combining pixelsbeing transferred to a bit map
with those already there [182, 360, 5.1.3, 8.3.1<8>, 8.3.2].

translate: Tomove a pointora graphical figure a given distance horizontally
and vertically [125].

trap: An erroror abnormal condition that causes the MC68000 processor to
suspend normal program execution temporarily and execute a trap handler
routine to respond to the problem; also called an exception [11-13, 16, 64,
306, 308, 7.2.1<11>].
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Trap Dispatcher: The trap handlerroutine for responding to the emulator
trap, which examines the contents of the trap word and jumps to the
corresponding Toolbox routine in ROM [12-13].

trap handler: The routine executed by the MC68000 processor to respond
to a particular type of trap [11].

trap macro: A macroinstruction used to call a Toolbox routine from an
assembly-language program; when assembled, it produces the appropriate
trap word for the desired routine. Trap macros are defined in the assembly-
language interface to the Toolbox and always begin with an underscore
character (_) [16-17, Appendix FJ.

trap number: The last 8 or 9 bits of a trap word, which identify the particular
Toolbox routine to be executed; used as an index into the dispatch table to
find the address of the routine in ROM [12].

trap vector: The address of the trap handlerroutine for a particular type of
trap, kept in the vector table in memory [*2/5%, 11, 50].

trap word: An unimplemented instruction used to stand for a particular
Toolbox operation in a machine-language program. The trap work includes
a trap number identifying the Toolbox operation to be performed; when
executed, it causes an emulator trap that will execute the corresponding
Toolbox routine in ROM [12, 15, 16, 2.1.2<10>, 2.3.4<7>, Appendix FJ.

type size: The size in which text characters are drawn, measured in
printer’s points and sometimes referred to as a “point size” [352].

type style: Variations on the basic form in which text characters are drawn,
such as bold, italic, underline, outline, or shadow [(352].

typecasting: A feature of Apple’s Pascal compiler that allows data items to
be converted from one data type to another with the same underlying
representation (for example, from one pointer type to another) [20, 67,
4.4.3<6>).

typeface: The overall form or design in which text characters are drawn,
independent of size or style. Macintosh typefaces are conventionally named
after world cities, such as New York, Geneva, or Athens [352, 8.2.1].

unimplemented instruction: Amachine-language instruction whose effects
are not defined by the MC68000 processor. Attempting to execute such an
instruction causes an emulator trap to occur, allowing the effects of the
instruction to be “emulated” with software instead of hardware [12].

unit: A collection of precompiled declarations that can be incorporated
wholesale into any Pascal program [14].

unit number: The resource ID of a device driver; an integer between 0 and
31, related to the driver reference number by the formula refNum =
—(unitNum + 1) (316, 7.5.5].
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unload: To remove an object, such as a code segment or the desk scrap,
from memory, often (though not necessarily) by writing it out to a disk file.

unlock: To undo the effects of locking a relocatable block, again allowing it
to be moved within the heap during compaction (65, 361, 3.2.4).

unpurgeable block: A relocatable blockthat can't be purged from the heap
to make room for other blocks [74, 3.2.4].

update: (1) To write a new version of a resource file to the disk,
incorporating all changes made in the file’s resources in memory [123-124,
6.5.4]. (2) To redraw all or part of a window that has been exposed to view on
the screen as a result of the user's manipulations with the mouse (189,
5.1.5<8>, II:34].

update region: The region defining the portion of a window that must be
redrawn when updating the window [189, 5.1.5<8>, 1I:3.4.1, I1:3.4.2].

user: The human operator of a computer.

user interface: The set of rules and conventions by which a human user
communicates with a computer system or program.

User Interface Toolbox: The body of machine code built into the
Macintosh ROM to implement the features of the standard user interface.

uses declaration: A declaration that incorporates the code of a pre-
compiled unit into a Pascal program [15].

vectortable: Atable of trap vectorskept in the first kilobyte of RAM, used by
the MC68000 processor to locate the trap handlerroutine to executewhen a
trap occurs [11].

version data: Another name for a program'’s autograph resource, so called
because its resource data typically holds a string identifying a program’s
version and date.

visible_region: A clipping boundary that defines, for a graphics port
associated with a window, the portion of the port rectangle that’s exposed to
view on the screen. The visible region is maintained entirely by the Toolbox,
and should never be manipulated by a running program [123, 173, 185, 191,
4.2.2<6>, 4.2.3<4>, 5.14<7>, 5.1.5<2>, 5.2.4<6>, 5.3.1<11>].

wedge: A graphical figure bounded by a given arc and the lines joining its
end points to the center of its oval [202, 5.3.5].

wide-open region: A rectangular region extending from coordinates
(—32768, —32768) to (32767, 32767), encompassing the entire QuickDraw
coordinate plane [123, 4.3.6<7>].

window: An area of the Macintosh screen in which information is
displayed, and which can overlap and hide or be hidden by other windows.
word: A group of 16 bits (2 bytes) beginning at a word boundary in memory
(71

word boundary: Any even-numbered memory address. Every word or long
word in memory must begin at a word boundary.
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AddPt, 107, 157-158

AddResFailed (error code), 297

AddResource, 273, 294-295

AppFile (record type), 334

APPL (file type), 329

Application programs, 50-54, 303-304,
312, 320-323, 325

Arcs/wedges, 201-203, 235, 242-244

ASCII codes, 349-350, 361, 370, 371, 384,

395, 396
Autographs, 312-313, 346

BackPat, 181, 215-216
Binary/Decimal Conversion Package,
308, 326-328
BitAnd, 24, 32-33, 272, 289
BitClr, 23, 31-32
Bit image, 100-103, 143
Bit maps, 117-120, 143-144, 153-154,
226-227
BitNot, BitOr, 24, 32-33, 272, 289
BitSet, 23, 31-32,
BitShift, 24,32-33
BitTst, 23, 31-32
BitXOr, 24, 32-33, 272, 289
BlockMove, 73, 87-88
Blocks
allocation, 79-81
combining, 69-74, 89-90
copying, 69-74, 87-88
locking, 65-69, 85-87
purging, 74-76, 85-87, 93-94
releasing, 81-82
relocation, 59-61, 65, 85-87, 265-266
size, 83-84
Boundary rectangle, 103, 125, 143, 146,
154,173, 234, 236
Bounding box, 136, 139
Buffers, 51, 101, 144, 303
Bundle bit, 315-316, 330, 346
Button, 196, 198

Chain, 320, 321-323
ChangedResource, 274, 276, 293
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"Character set, 349-350, 368-370

accents, 23, 29, 366-367
special characters, 350, 371

Character strings, 17-18, 21-23, 28-30,
350, 372-373

CharWidth, 366, 395-396

Clipping boundaries, 122, 173, 186

Clipping region, 123-124, 146, 156-157,
211-213, 225-226, 234, 236

ClipRect, 156-157

ClosePicture, 214, 232, 248-249

ClosePoly, 137-138, 205, 209, 232

ClosePort, 121, 149-151

CloseResFile, 280-281

CloseRgn, 140-141, 208, 209, 232

ClrAppFiles, 334-335

Code segments, 258, 301-302, 305-306,
323-324, 342

CompactMem, 92

Coordinate system, 103-107, 153-154,
331

local and global, 107, 110, 125-131, 176

conversion/translation, 125-129, 155,
158-159

CopyBits, 183-189, 221, 225-226
CopyRgn, 141-142, 209
CountAppFiles, 311, 334-335
CountResources, 266, 285-286, 364
CountTypes, 266, 285-286
CreateResFile, 273, 292
CurResFile, 263, 281-282

Date and time routines, 26-27, 41-47
DateForm, 45

Date2Secs, 26-27, 43, 44-45
DateTimeRec (record), 43, 44
Delay, 198

Desk accessories, 316-317, 346-347
DetachResource, 266-270
Development systems, 10, 14-17, 259
Device drivers, 316-317, 346-347
Diﬁ‘ﬂgn, 113, 116, 167-168
DisposeRgn, 140-141, 209, 210
DisposHandle, 60, 81-82, 294-295
DisposPtr, 60, 81-82

Division, fixed point, 37
Document files, 310

DrawChar, 361-366, 394-395
DrawPicture, 214, 249
Dl‘awSiring, 361-366, 394-395
DrawText, 361-366, 394-395
DskFulErr (error code), 293, 297

EmptyHandle, 76, 93-94

EmptyRect, 107, 161-162

EmptyRgn, 113, 165-166

EqualPt, 6,107, 157-158

EqualRect, 107, 163-164

EqualRgn, 113, 167-168

EqualString, 22, 29

EraseArc, 242-244

EraseOval, 241

ErasePoly, 245

EraseRect, 193, 194, 196, 197, 237

EraseRgn, 246

EraseRoundRect, 239-240

Error reporting, 17, 63-64, 78-79, 275,
293, 318, 339

ExitToShell, 311-312, 325

Files, 309-313, 320, 330, 346
attributes, 276, 277
data fork and resource forks, 262
Finder properties, 332
satellite files, 313, 315-316
FillArc, 242-244
FillOval, 209, 241
FillPoly, 205, 206, 245
FillRect, 193, 194, 237
FillRgn, 209, 210, 246
FillRoundRect, 239-240
Finder, 54, 255, 301, 309-312, 315-316,
320, 330, 332-335
FInfo (record type), 330-331
Fixed-point, 25-26, 34-38
FixMul, 25,37
FixRatio, 25, 37, 361
FixRound, 25-26, 36
Floating point, 307-308, 326-328
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Font(s), 353-356, 378

access to, 386-387

image, 357, 383-385

initializing, 385-386

locking, 389

missing characters, 357, 384

numbers, 354, 377-379

record, 355, 359, 380-382, 402-404

requesting information, 388

structure, 355-359

style and size, 390-392

tables, 358, 384-385, 404-405

See alsoTypefaces
FontInfo (record type), 388
FontRecord (record type), 380-382
FrameArc, 202, 203, 242-244
FrameOval, 139, 208-212, 241
FramePoly, 139, 204, 205, 206, 245
FrameRect, 139, 192, 208, 237
FrameRgn, 139, 208, 211, 213, 246
FrameRoundRect, 139, 239-240
FreeMem, 90-91

GetAppFiles and
GetAppParms, 311, 334-335
GetClip, 156-157, 211
GetTimeDate, 26, 41-42
GetFInfo, 309, 332
GetFNum, 354, 386-387
GetFontInfo, 365, 388
GetFontName, 354, 363, 365, 386-387
GetHandleSize, 60, 83-84
GetIcon, 189, 190, 250-251
GetIndPattern, 180, 215-216, 219, 253
GetIndResource, 266, 275,
284-289, 364
GetNamedResource, 264, 275,
282-284, 287, 289
GetPattern, 215-216, 219, 251
GetPen, 172, 233-234, 362-363
GetPenState, 183, 211, 228-230
GetPicture, 248-249, 256
GetPixel, 148
GetPort, 121, 152-153, 174, 176, 195, 206,
210, 211, 362
GetPtrSize, 60, 83-84
GetResAttrs, 272, 275, 283, 289-290
GetResFileAttrs, 273, 298-299
GetReslInfo, 271, 275, 280, 283, 363,
364, 365
GetResource, 264, 275, 283-284, 287,
289, 361
GetScrap, 318, 339
GetString, 372-373
GetTime, 26-27, 43-44
GlobalToLocal, 110, 129, 158-159
Global variables, 50, 52, 219
Glue routines, 16, 308
GrafDevice, 393-394

GrafPort (record type), 120, 125,
145-147, 215-216, 221, 228, 232-233
GrafPtr (type), 120
GrafVerb, 235-236
Graphics pen, 5, 137, 140, 172, 174, 191,
204, 236
characteristics (state), 146, 177, 183,
228-231
hiding/showing, 178, 232-233
patterns and transfer modes,
179-181, 216, 220-226
scrolling, 227
text considerations, 352, 395, 396
Graphics ports, 120-125, 145-151
current, 121, 152-153
one open polygon or region, 209
patterns, 181
text, 223, 359-361, 390-392

HandAndHand, 72, 73, 89-90

Handles, 58-60, 62, 63, 65, 66, 77

HandToHand, 69, 72, 87-88

Heap, 54-57, 67, 69, 30-91, 289
adjusting size, 74, 94-95
compacting, 57-59, 92

HidePen, 178, 232-233

HiWord, 24, 34, 161

HLock, 65, 66, 85-87, 265-266, 273

HNoPurge, 74, 85-87, 265-266, 273, 274

HomeResFile, 270, 275, 283, 291

HPurge, 74, 85-87, 265-266, 273, 274

HUnlock, 65, 66, 85-87, 265-266, 273

Icons, 2, 189, 190, 250-251, 312-316, 330,
331, 344

lnfoScrap, 318, 319, 337-338

InitAllPacks, 328

InitFonts, 354, 385-386

InitGraf, 149, 354, 386

Initialization, 311-312, 354, 385-386

QuickDraw, 97-99, 149-150

InitPack, 328

InitPort, 121, 149-151

InitWindows, 354, 386

inline declarations, 15

InsetRect, 108, 161-162, 210

InsetRgn, 113, 165-166

Integers, 17-18, 38

Interface units, 14-15

International Utilities Package, 23, 46,
308, 326, 328

InvalRgn, 227

InvertArec, 242-244

InvertOval, 241

InvertPoly, 245

InvertRect, 194, 196, 197, 237

InvertRgn, 246

InvertRoundRect, 239-240

IUDateString, 26-27, 42, 45-47

IUEqualString, 23, 29

IUTimeString, 26-27, 42, 45-47

Jump table, 52, 302-307, 324

Keyboard, 257-258, 351, 367,
375-377, 401
key codes, 351, 373-374
numeric keypad, 350, 367, 370, 401
KillPicture, 248-249
KillPoly, 137-138, 204, 206

Launch, 320, 321-323

Line, 137, 139, 173-177, 204-207, 212,
233-234

Line drawing, 172-178, 233-234

LineTo, 137, 139, 173, 177, 204, 233-234

Link (record), 62, 66

LoadResource, 265-266, 275, 283,
286-287, 289

LoadScrap, 319, 340-341

LoadSeg, 306-307, 323-324

LocalToGlobal, 110, 129, 158-159

LONGINT (data type), 18-19

LongMul, 25, 38

LoWord, 24, 34, 161

Macintosh Operating System, 2, 16-18,
63-64
Macintosh XL, 10-11, 50, 51, 102, 120,
144, 151, 154, 155, 259
MapPoly, 169-170, 186
MapPt, 169-170, 187
MapRect and MapRgn, 169-170
MaxApplZone, 94-95
MaxMem, 90-91
MC68000, 7
bit-numbering, 23, 31
register A0, 84, 86, 88, 90
register A5, 52-53, 144, 149, 153, 219,
303-304, 311, 320, 321, 335
register A7, 13
register-based calls, 15-16, 30
register DO, 64, 78-79, 83-84, 86, 88,
90, 367, 401
register D1, 401
register D2, 367, 401
word sizes, 7
MemError, 63, 64, 70, 78, 88, 89
MemFullErr, 64, 78, 83, 88, 89, 93, 275
Memory, 49-95
organization, 49-51
top of, 90-91
See Also Blocks; Heap; ROM; Stack;
StufiHex
MemTypes (interface unit), 14-15
MemWZErT, 78, 82, 83, 85-87, 93
MiniFinder, 326-328, 329
Move, 139, 173, 233-234, 361, 395
MovePortTo, 155-156
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MoveTo, 5, 139, 173-175, 206-207, 212,
233-234, 361-364, 395
Multiplication, 37, 38

NewHandle, 59-60, 62, 63, 69, 79-81
NewPtr, 60, 62, 63, 79-81, 121
NewRgn, 140-141, 208, 209
NewString, 350, 372-373
NotPatBic, NotPatCopy, NotPatOr,
NotPatXOr, 182, 220-225
NotSrcBic, NotSrcCopy, NotSrcOr,
NotSrcXOr, 220-225
NoTypeErr (error code), 318, 339
NumToString, 25, 39-40, 366

Object module, 15

OffsetPoly, 113, 159, 164-165
OffsetRect, 107, 108, 159 161-162
OffsetRgn, 113, 159, 165-166
OpenPicture, 214, 232, 248-249
OpenPoly, 137-138, 204, 205, 206, 232
OpenPort, 121, 149-151
OpenResFile, 262, 280-281, 292
OpenRgn, 140-141, 208, 209, 211, 232
ORD (function), 19, 384

Origin, 103, 125

OSErr (type), 63, 78

OSIntf (interface unit), 14-15, 63
Ovals, 198-200, 235, 240-241

Packages, 39, 307-308, 326-328, 343
PackiIntf (interface unit), 14-15, 46, 308
PackMacs (interface unit), 16-18, 308
PaintArc, 202, 203, 242-244
PaintOval, 241
PaintPoly, 204, 245
PaintRect, 192, 194, 196, 197, 237
PaintRgn, 208, 246
PaintRoundRect, 239-240
Pascal compiler, 5-6, 10-11, 14-15, 17-19,
308, 359, 384

PatBic, 181, 182, 220-225
PatCopy, 181, 183, 220-225, 231, 235
PatOr, 181, 182, 220-225
Patterns, 215-219

background and fill, 146, 181

pen, 179-180, 216

using StuffHex, 180, 216
PatXOr, 181, 182, 220-225
PBGetFInfo, 332
PenMode, 181, 223, 231
PenNormal, 183, 231
PenPat, 216, 231
PenSize, 177, 211, 212, 231
PenState (record type), 228
PGSetFInfo, 332

" Picture (record type), 213-214, 247-249

Index

Pictures, 213-214, 247-249, 318, 337
PinRect, 160-161
Pixels, 99-100, 148
Ploticon, 189, 250-251
POINTER (function), 19, 384
Pointers, 17-21, 29, 62, 63, 77, 384

dangling, 59, 65, 68

graphics ports, 120

image base, 118

master;, 58-61

purging blocks, 74, 75
Point (type), 104, 132-133
Points, 132-133, 187

calculations, 107-111, 157-158
Polygon (record type), 112, 136-138, 204
Polygons, 111-116, 136-138, 164-165,

189-191, 204-208, 235-236, 245
Port rectangle, 122, 125, 146, 154-156,
173, 234, 236

PortSize, 155-156
Printer, 311, 316-317, 334, 361, 391
PtInRect, 107, 160-161
PtInRgn, 113, 160-161
PtrAndHand, 73, 89-30
PtrToHand, 71, 72, 87-88
PtrToXHand, 71, 72, 87-88
PtToAngle, 202, 203, 242-244
Pt2Rect, 106, 134-135, 196, 197
PurgeMem, 93-94
PutScrap, 319, 339

QuickDraw, 2, 15-18, 97-170, 171-256
calculations, 107-111
customizing, 146, 235-236
definition files, 17
globals, 99, 144, 149-154
initializing, 97-99, 149-150
-related resources, 251-256
trap macros, 16-18
See also Coordinate system;

Graphics pen; Graphics port;
Icons; Text display

Random, 25, 26, 40-41
Randomize, 197
ReadDateTime, 46
RealFont, 355, 386-387
ReallocHandle, 74, 93-94
Records, data formats, 17-18
RecoverHandle, 79-81

Rectangles, 191-194, 237
adjusting size, 108
calculations, 107-111, 161-164
customizing, 235
copying, 184-185
mapping, 169-170
moving, 107
rounded, 200, 201, 238-240
scaling, 169-170, 184-185
scrolling, 186-188
testing for inclusion, 160-161
RectInRgn, 113, 160-161
Rect (record type), 105-106, 134
RectRgn, 141-142, 209
Region (record type), 112, 138-142
Regions, 111-116, 138-142, 208-214, 246
calculations, 113-117, 165-168
customizing, 235
testing for inclusion, 160-161
Registration, software
signatures, 310, 329
typefaces, 354, 378
ReleaseResource, 266, 267
ResError, 297-298
ResFNotFound and ResNotFound
(error codes), 297
Resourcel(s), 257-301
access to, 264-270
adding and removing, 294-295
attributes, 271-273, 287, 289-290
automatic loading, 275, 276, 283,
286-287
detaching, 266-270, 284-285
error reporting, 275, 297-298
generating, 285-286
getting, 282-284
identifying, 259-260
invented, 260
listed, 279
map, 261
modifying, 273-274, 276-277, 293
names, 280
operations on, 266
protected, 296
purging, 274, 296-297
QuickDraw-related, 251-256
releasing, 266, 267, 284-285
as relocatable block, 265-266
software, 259
specification, 259
version data, 313
Resource files, 261-264, 295
application/system, 262, 280, 294
attributes, 276, 277, 293, 295, 298-299
creating and modifying, 273-274,
292, 295-296
current, 281-282
opening/closing, 264, 280-281, 295
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Resource IDs, 218-219, 259, 260, 273,
280, 294, 342, 343, 405
local and true, 313, 315, 344-346
Resource types, 259, 260, 278-280
BNDL, 313, 316, 344, 345-346
CODE, 279, 301, 303, 341-342
DRUVR, 316, 346-347
FONT, 353-356, 381, 387, 402-404
FREF, 315, 344, 346
FWID, 366, 404-405
ICN#, 254-255, 279, 313-316, 344, 346
ICON, 250, 253-254, 279
INIT, 367, 400-401
PACK, 307-308, 326, 343
PAT, 216, 251, 279
PAT#, 219, 252-253, 279
PICT, 248, 255-256, 279, 318, 337
STR, 350, 372-373, 398
STR#, 399-400
TEXT, 318, 337, 350, 361, 397
ResrvMem, 69, 79-81
Return link, 14
RevResFailed (error code), 297
RmveResource, 273, 277, 294-295
Row width, 101, 143

Sample programs
BigBrother, 199-200, 210
dereferencing handles, 66
Globe (clipping regions), 211-213
grahics ports, saving and
restoring, 122
local to global coordinates, 130-131
MiniEdit,3
Mondrian (drawing rectangles),
195-196
Randomize, 25-26
resources, 265, 270, 271
ShowFonts, 362-366
startup code, 311-312
StopPoly, 205-208
StopSign, 174-176
type declarations, 5
Satellite files, 313, 315-316, 344
ScalePt, 169-170, 185, 187
Scrap, 317-319, 336-341
ScrapStuff (record type), 337-338
Screen buffer, 51, 101, 144, 303
Screen dimensions, 101
XL, 102, 144, 151, 154, 155
Screen image, 101
Screen map, 120
Scrolling, 186, 188, 226-227
ScrollRect, 186, 189, 226-227
Secs2Date, 26-27, 43, 44-45
SectRgn, 113, 115, 167-168
SetApplLimit, 74, 94-95
SetClip, 156-157, 211, 212

SetDateTime, 26, 41-42

SetEmptyRgn, 141-142, 209

SetFInfo, 309, 332

SetFontLock, 389

SetHandleSize, 60, 83-84

SetOrigin, 125, 153-154, 174-176,
195-196, 363

SetPenState, 183, 212, 228-230

SetPort, 121, 152-153, 359

SetPortBits, 121, 153-154

SetPt, 105, 132-133

SetPtrSize, 60, 83-84

SetRect, 106, 109-110, 134-135, 163-164,
185, 208, 210-212

SetRectRgn, 141-142, 209

SetResAttrs, 272-276, 283, 289-290

SetResFileAttrs, 273, 276, 277, 298-299

SetReslInfo, 271, 274-276, 280, 283

SetResLoad, 275, 282-284, 286-287

SetResPurge, 274, 296-297

SetString, 350, 372-373

SetTime, 26-27, 43-44

Shell, 311-312, 325

ShowPen, 178, 232-233

Signatures, 309-310, 329, 330, 346

Size (type), 62, 77

SIZEOF (function), 21, 60, 119

SizeResource, 291, 350, 397

SpaceExtra, 393-394

SrcBic, SrcOr, SrcXO0r, 220-225

SrcCopy, 183

Stack, 13-16, 54-57, 74, 303-304

Standard Apple Numeric Environment
(SANE), 307, 326

Standard File Package, 307-308,
326-328

Startup, 54, 310-312, 320, 333-335

StringToNum, 25, 39-40

StringWidth, 366, 395-396

Str255 (type), 22, 28

StuffHex, 24, 35, 102, 119, 180, 189, 216

SubPt, 107, 157-158

SysEqu and SysErr (files), 17

SysPatListID, 219

System (file), 262, 307-308

System resource file, 262, 280, 294,
307, 343

SysTraps (trap macro), 16-18

Text display, 349-405
characteristics, 393-394
dead characters, 366-367
drawing, 361-366, 394-396
justification, 360-361, 393
QuickDraw considerations, 359-361
screen vs. printer, 391
styles, 360, 390-392
See also Font(s); Tyepfaces

TextFace, 363, 364, 393-394

TextFont, 363, 365, 393-394

TextMode, 223, 393-394

TextSize, 363, 365, 393-394

TextWidth, 366, 395-396

TickCount, 198

Toolbox, 2, 17, 50

ToolEqu (definition file), 17

ToolIntf (interace unit), 14-15

ToolTraps (trap macro), 16-18

TopMem, 90-91

Transcendental Functions Package,
307-308, 326-328

Transfer modes, 220-226

Trap, 11-13, 50, 64

Trap macros, 16-18

Type conversion, 19-20, 39-40, 63, 161

Typefaces, 352-354, 362-366, 378; See
also Font(s)

Types, Pascal, 77

UnionRect, 109, 110, 163-164
UnionRgn, 113, 114, 167-168
UniquelD, 273, 294-295
UnloadScrap, 319, 340-341
UnloadSeg, 306, 307, 323-324
UpdateResFile, 273, 295-296
UprString, 22, 29
UseResFile, 263, 281-282

Variables, data formats, 17-18
Visible region, 123-135, 146, 173,
234, 236

Windows, 189, 227, 354, 386
WriteResource, 274, 295-296

XOrRgn, 113, 117, 167-168

ZeroScrap, 319, 338, 339
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Unlocking the Toolbox
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grams, how to manage the Macintosh’s memory, how
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