
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































529 StopWatch Source Listing

flapBits := dCtlEnable + dNeedTime: {Set up flags [III:3.1.2]}

dCtlFlags := BitAnd (dCtlFlags., $FF): {Extract low byte [1:2.2.2]}

dCtlFlags := BitOr (dCtlFlags. flagBits): {Merge in high byte [1:2.2.2]}
dCtlDelay := 6: {Execute task ten times per second [III:3.1.4]}
dCtlEMask := MDownMask + KeyDownMask + AutoKeyMask + UpdateMask + ActivMask:

{Initialize event mask [II:3.1.4, II:2.1.3]}
dCtlStorage := NewHandle (SIZEOF(DataRecord)) {Allocate private data record [I:3.2.1])
end (with dce}

end: (SetUpDCE}

procedure SetUpData {(var dce : DCtlEntry)}:
{ Initialize StopWatch private data. )

var
dataHandle : DRHandle; {Handle to StopWatch data record}

begin ({SetUpData}

with dce do
begin
MoveHHi (dCtlStorage): {Move data record to end of heap [I:3.2.5]}
HLock (dCtlStorage): {Lock data record [I:3.2.4]}
dataHandle := DRHandle(dCtlStorage): {Convert to typed handle}
SetUpResources (dce, dataHandle): {Initialize StopWatch resources}
SetUpMenu (dce., dataHandle): {Initialize StopWatch menu}
SetUpWindow (dce. dataHandle): {Initialize StopWatch window}
SetUpText (dataHandle): {Initialize text editing}
InitFlags (dce, dataHandle): {Initialize global flags}
HUnlock (dCtlStorage) {Unlock data record [1:3.2.4]}
end (with dce}

end; (SetUpData)

procedure SetUpResources {(dce : DCtlEntry: dataHandle : DRHandle)};
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{ Initialize StopWatch resources [Prog. II[:6-5]. }

const

flagBits = $C000; {Flag bits for owned resources [[1:2.5.4]}
var

unitNum : INTEGER;: {StopWatch's unit number [III:3.1.3]}

begin {SetUpResources})

with dce, dataHandle®* do

begin
RefNum = dCtlRefNum; {Save reference number in data record [III:3.1.4]}
unitNum := BitNot (RefNum) : {Convert to unit number (1:2.2.2]})
unitNum = BitShift (unitNum, 5): {Shift into position [1:2.2.2]}
RsrcBase := BitOr (flagBits, unitNum); {Mergein flag bits [1:2.2.2]}
IBean := GetCursor (IBeamCursor) {Get cursor from system file [11:2.5.2]}

end {with dce, dataHandleA}

end; {SetUpResources}

procedure SetUpMenu {(var dce : DCtlEntry: dataHandle : DRHandle)}:
{ Initialize StopWatch menu [Prog. III:6-6). }
begin (SetUpMenu}

with dce, dataHandle?* do

begin
dCtlMenu := RsrcBase: {Store menu ID in DCE [III:3.1.4]}
TheMenu := GetMenu (dCtlMenu): {Get menu from resource file [11:4.2.2]}
TheMenu*” .menulID := dCtlMenu: {Set correct menu ID in menu record [II:4.1.1]}
InsertMenu (TheMenu, 0): {Install at end of menu bar [11:4.4.1]})
DrawMenuBar {Show menu title on screen [I1:4.4.3]})

end (with dce, dataHandlerA}

end: {SetUpMenu}
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procedure SetUpWindow {(var dce :
{ Initialize StopWatch window [Prog. IIl:6-7]. }

var
WindowPeek:

peek :
begin {SetUpWindow}

with dce, dataHandle*” do

begin

TheWindow :=

dCtlWindow :=

Ptr(TheWindow):

WindowPeek (TheWindow) ;
dCtlRefNum

peek :=
peek”.windowKind :=

end {with dce, dataHandleAA}
end: {SctUpWindow}
DRHandle)}:

procedure SetUpText {(dataHandle

{ Initialize text editing. }

var
savePort : GrafPtr;
textRect : Rect;
scrapLength : LONGINT;
scrapHandle : Handle;
zeroString Str255:

begin {SetUpText}

with dataHandle*” do
begin
GetPort (savePort):
SetPort (TheWindow);

DCtlEntry: dataHandle :

GetNewWindow (RsrcBase.

DRHandle) ):

{Pointer for "peeking” into window’s fields [11:3.1.1]}

NIL, WindowPtr(-1)):
{Make new window from template [1I:3.2.2]}
{Store window pointer in DCE (I:3.1.4])

{Convert to a "peek” pointer [II:3.1.1]}
{Set window class to ref. number [II:3.1.1]}

{Pointer to previous graphics port [1:4.2.2]}
{Clipping/wrapping rectangle for text display [1:4.1.2]}
{Length of Toolbox scrap in characters}

{Handle to contents of Toolbox scrap [I:5.1.2]}
{Dummy string for initializing text [:2.1.1]}

{Save previous port [1:4.3.3]}
{Get into the window's port [1:4.3.3]}
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TextFont (Monaco): {Set monospace font {1:8.3.2, I:8.2.1]}
TextSize (12): {Set type size [1:8.3.2]}

TextFace ([Bold]): {Use boldface {1:8.3.2, 1:8.3.1]}
textRect := TheWindow”.portRect: (Set up text rectangle [1:4.2.2])

InsetRect (textRect. TextMargin, TextMargin): ({Inset by text margin [1:4.4.4]}
TheText := TENew (textRect. textRect);{Make edit record [II:5.2.2])

TESetJust (TEJustRight, TheText): {Justify to right [I:5.3.1, II:5.1.1]}
ReadDeskScrap: {Read desk scrap into Toolbox scrap)
scrapLength := TEGetScraplen; {Get length of Toolbox scrap [1I:5.5.4]}
if scrapLength > 0 then {Was there a numeric scrap?)
begin
scrapHandle := TEScrapHandle: {Get scrap handle [II:5.5.4, I1:5.1.2]}
MoveHHi (scrapHandle): {Move scrap to end of heap [1:3.2.5])
HLock (scrapHandle); {Lock scrap handle [1:3.2.4])

TESetText (scrapHandle”, scraplength, TheText):
{Initialize text from scrap [11:5.2.3]}

HUnlock (scrapHandle) {Unlock scrap handle [1:3.2.4]}

end ({then}

else

begin
zeroString := '0°';: {Make zero string }
TESetText (@zeroString(l]. 1. TheText) (Initialize text to ‘0’ [I1:5.2.3]}

end: (else}

SetPort (savePort) {Restore previous pont [1:4.3.3]}

end (with dataHandleA}

end: (SetUpText}

procedure InitFlags ((var dce : DCtlEntry: dataHandle : DRHandle)}:
{ Initialize global flags. }
begin (InitFlags}

with dataHandle®” do
begin

TargetTime

i
o

{Clear start/stop time}

ClockRunning := FALSE; {Clear global flags}
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ClockPaused := FALSE;
ClockBeeping := FALSE:
dce.dCtlDelay := 6

end . {with dataHandleA?)}

procedure DoControl {(pbPtr ParamBlkPtr: dcePtr

{ Handle driver Control call [Prog. III:6-8]. }
var

dataHandle
paramPtr

DRHandle:
ALONGINT;

begin {DoControl}

with pbPtr*,
begin

dcePtr® do
MoveHHi (dCtlStorage):
HLock (dCtlStorage):

dataHandle := DRHandle(dCtlStorage):
paramPtr := @csParam;

case csCode of

AccEvent:
DoEvent (dataHandle, paramPtr®);

AccRun:
PeriodicTask (dataHandle):

AccCursor:
FixCursor (dataHandle):

AccMenu:

DoMenuChoice (dataHandle, paramPtr®):

AccUndo:
DoUndo (dataHandle):

{Reset task interval to 1/10 second (III:3.1.4]}

DCtlPtr)}:

{Handle to StopWatch data record}
{Pointer for converting parameter field }

{Move data record to end of heap [I:3.2.5]}
{Lock data record [I:3.2.4]}

{Convert to typed handle [II:3.1.4]}

{Convert to long integer [I1I:3.1.5]}

{Handle user event}

{Perform periodic task}

{Adjust cursor for region of screen)

{Handle user's menu choice}

{Handle Undo command}
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AccCut:

DoCut (dataHandle): {Handle Cut command}
AccCopy:

DoCopy (dataHandle): {Handle Copy command}
AccPaste:

DoPaste (dataHandle): {Handle Paste command}
AccClear:

DoClear (dataHandle): {Handle Clear command}
GoodBye:

DoGoodBye (pbPtr, dcePtr): {Handle "good-bye kiss"}
KillCode:

DoKillIO (dataHandle) {Perform KilllO operation}

end: (case csCode}
HUnlock (dCtlStorage) {Unlock data record [1:3.2.4] }
end (with pbPtr?, decPirt}

end; {DoControl}

procedure DoEvent {(dataHandle : DRHandle: ctlParam : LONGINT)}:

{ Handle user event [Prog. II:6-9]. }

type
EventPtr = “EventRecord: {Pointer to an event record [II:2.1.1]}

var
evtPtr : EventPtr: {Typed pointer for converting control parameter}
theEvent : EventRecord: {Event record for this event [II:2.1.1]}
activate : BOOLEAN: {Activate or deactivate window?)

begin (DoEvent)

evtPtr := EventPtr(ctlParam): {Convert control parameter to typed pointer}
theEvent := evtPtr”: {Get event record)
with theEvent do
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cage what of {Dispatch on event type {11:2.1.1, II:2.1.2]}
MouseDown:
DoMouseDown (theEvent, dataHandle): {Handle mouse-down event}

KeyDown, AutoKey:

DoKeystroke (theEvent, dataHandle): {Handle keyboard event}
UpdateEvt:

DoUpdate (dataHandle): {Handle update event}
ActivateEvt:

DoActivate (theEvent. dataHandle) {Handle activate (or deactivate) event }

end {case what)

end;: (DoEvent)

procedure DoMouseDown {(theEvent : EventRecord: dataHandle : DRHandle)}:

{ Handle mouse-down event. } -

var
mousePoint : Point; {Point where mouse was pressed [1:4.1.1]}
extend : BOOLEAN:; {Extend existing selection (Shift-click)?}

begin {DoMouseDown)

with theEvent, dataHandle** do

if ClockRunning then {Stopwatch already in use?}
SysBeep (1) {No text selection allowed [11:2.8.11)
else
begin
SetPort (TheWindow): {Get into StopWatch window [1:4.3.3]}
mousePoint := theEvent.where; {Get mouse point in screen coordinates [1I:2.1.11}
GlobalToLocal (mousePoint): {Convert to window coordinates [I:4.4.2]}

if PtInRect (mousePoint, TheText"*.viewRect) then {In text rectangle? [1:4.4.3, II:5.1.1}})
begin
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extend := (BitAnd (modifiers. ShiftKey) <> 0):  {Shift key down? [:2.2.2, I:2.1.5]}
TEClick (mousePoint. extend., TheText) {Do text selection [II:5.4.1])
end (if}
end ({else}
end;: {DoMouseDown}
R L R R e }

procedure DoKeystroke {(theEvent : EventRecord: dataHandle : DRHandle)}:

{ Handle keyboard event [Prog. II1:6-11]. }

var
chCode : INTEGER: {Character code from event message [1:8.1.1]}
ch : CHAR: {Character that was typed})

begin {DoKeystroke}

with theEvent do
begin

chCode := BitAnd (message. CharCodeMask): {Extract character code [1:2.2.2, II:2.1.4]}

ch = CHR(chCode): {Convert to a character)
if (BitAnd (modifiers., CmdKey)} <> 0) {Command key down? [1:2.2.2, I1:2.1.5]})
and (what <> AutoKey) then {Ignore repeats [:2.1.1, II:2.1.2]) .
DoAlias (dataHandle, ch) {Handle as command alias}
else
DoTyping (dataHandle, ch) {Handle as ordinary keystroke}

end {with theEvent}

end: {DoKeystroke}

procedure DoTyping ((dataHandle : DRHandle: ch : CHAR)}:

{ Handle character typed from keyboard [Prog. II:6-13]. }

var
chCode : INTEGER: {Character code [1:8.1.1}}
menuChoice : LONGINT: {Menu ID and item number}
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begin {DoTyping}
chCode := ORD(ch): {Convert to character code)

if chCode in [CR., Enter. Space. Clear] then {Is it a StopWatch menu command?}

HiliteMenu (dataHandle*”*.RsrcBase): {Highlight menu title [I1:4.5.4])
with dataHandle** do
case chCode of {Dispatch on character code)
Dipit0..Digit9, BS:
if ClockRunning then {Stopwatch already in use?}

SysBeep (1)
else
TEKey (ch, TheText):

CR. Enter:
DoStart (dataHandle):

Space:
DoPause (dataHandle):

Clear:
DoReset (dataHandle):

otherwise
SysBeep (1)

end: ({case chCode)
HiliteMenu (0)

end; (DoTyping)

{No typing allowed [II:2.8.1]}

{Insert digit or backspace in window [II:5.5.1]}

{Retum or Enter means Start)

{Space means Pause or Resume}

(Clear means Reset}

{Invalid character [11:2.8.1]}

{Unhighlight menu title (11:4.5.4}}

procedure DoAlias {(dataHandle : DRHandle: ch : CHAR)}:
{ Handle keyboard command alias {Prog. II:6-12]. }

var

menuChoice : LONGINT: {Menu ID and item number}

begin ({DoAlias}
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if ch in ['S*, 's', ',', *.'] then {Is it a StopWaich menu command?}
HiliteMenu (dataHandle””.RsrcBase); {Highlight menu title [I1:4.5.4]}

case ch of

L Z 1] N 1] zZ L] B
DoUndo (dataHandle): {Command-Z means Undo}
t x L] N L] b4 1] H
DoCut (dataHandle): {Command-X means Cut}
1] c 1] R 1] ¢ 1] .
DoCopy (dataHandle): {Command-C means Copy}
t V L] . L] v 1] :
DoPaste (dataHandle): {Command-V means Paste}
1 B L] . 1 b L] H
DoClear (dataHandle): {Command-B means Clear)
) S 1 . 1] s A H
DoStart (dataHandle): {Command-S means Start}
) . 1] .
DoPause (dataHandle); {Command-comma means Pause or Resume)
t . ) 1
DoReset (dataHandle): {Command-period means Reset}
otherwise
SysBeep(1) {Unknown command code [II:2.8.1]}
end: ({casech}
HiliteMenu (0) {Unhighlight menu title [11:4.5.4]}

end: {DoAlias}

procedure DoUpdate {(dataHandle : DRHandle)}:
{ Handle update event. }

var
savePort : GrafPtr: {Pointer to previous graphics port [1:4.2.2]}
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begin {DoUpdate}

with dataHandle?” do

begin
GetPort (savePort): {Save previous port [1:4.3.3]}
SetPort (TheWindow): {Get into the window's port [1:4.3.3]}
BeginUpdate (TheWindow): {Restrict visible region to update region [II:3.4.1])
TEUpdate (TheWindow”.portRect, TheText): ({Redraw text [II:5.3.2])
EndUpdate (TheWindow); {Restore original visible region [II:3.4.1]}
SetPort (savePort) {Restore previous port [1:4.3.3]}

end {with dataHandleA)

end; {DoUpdate}

procedure DoActivate {(theEvent : EventRecord; dataHandle : DRHandle)}:

{ Handle activate (or deactivate) event. }

begin {DoActivate}

with theEvent, dataHandle** do
begin

SetPort (theWindow): {Make StopWatch window the current port [I:4.3.3]}

if BitAnd (modifiers. ActiveFlag) <> 0 then {Activate or deactivate? [1:2.2.2, II:2.1.5}}

begin
TEActivate (TheText): {Highlight text selection [11:5.4.3])
Enableltem (TheMenu., 0): {Enable StopWatch menu [I1:4.6.2])
DrawMenuBar: {Make change visible on screen [11:4.4.3]}
ReadDeskScrap {Read desk scrap into Toolbox scrap}
end (then}

else
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begin
TEDeactivate (TheText): {Unhighlight text selection [II:5.4.3]}
DisableItem (TheMenu, 0): {Disable StopWatch menu [[1:4.6.2]}
DrawMenuBar: {Make change visible on screen [11:4.4.3])
WriteDeskScrap {Write Toolbox scrap to desk scrap)

end (else}

end (with theEvent, dataHandleA)

end; {DoActivate)

procedure ReadDeskScrap;

{ Read desk scrap into Toolbox scrap. )

var
result : OSErr: {Result code from scrap transfer [I:3.1.2]}
scrapLength : LONGINT: {Length of Toolbox scrap in characters})
scrapHandle : CharsHandle: {Handle to contents of Toolbox scrap [1:5.1.2]}
charIndex : LONGINT: {Character index in Toolbox scrap}
scrapOK : BOOLEAN: {Does scrap represent a numerical value?}

begin (ReadDeskScrap)

result := TEFromScrap: { Transfer desk scrap to Toolbox scrap [11:5.5.5]}
if result < 0 then {Was there an error? [I:3.1.2])
TESetScraplLen (0) {Mark Toolbox scrap as empty [II:5.5.4]}
else
begin
scrapLength := TEGetScraplen; {Get length of Toolbox scrap [II:5.5.4] }

scrapHandle := CharsHandle(TEScrapHandle) :{Get handle to Toolbox scrap [1I:S.5.4, II:5.1.2]}

charIndex := 0: {Start at first character}
scrapOK := TRUE: {Presume innocent until proven guilty}
while (charIndex < scrapLength) and scrapOK do  {Loop until answer is known}
if scrapHandle””{charIndex] in ('0'..'9'] then {Is characier a digit?}
charIndex := charIndex + 1 { Advance to next character}
else
scrapOK := FALSE: {Look no further}
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if not scrapOK then {Any non-digits?)
TESetScrapLen (0) {Mark scrap as empty [11:5.5.4]}
end ({else)

end: (ReadDeskScrap)

procedure WriteDeskScrap:

{ Write Toolbox scrap to desk scrap. }

var
ignore : LONGINT: {Result code from resetting desk scrap [1:7.4.3]}
result : OSErr: {Result code from scrap transfer [I:3.1.2]}

begin {WriteDeskScrap}

ignore := ZeroScrap: {Change scrap count [1:7.4.3])
result := TEToScrap {Transfer Toolbox scrap to desk scrap [II:5.5.5]}

end: (WriteDeskScrap}

procedure PeriodicTask {(dataHandle : DRHandle)}:
{ Perform periodic task [Prog. II:6-14]. }
begin {PeriodicTask}
with dataHandle** do

if ClockBeeping then {Is the clock beeping?)
DoBeep (Beep it again}

else if ClockRunning and not ClockPaused then (Is the clock ticking?}

AdvanceClock (dataHandle) { Advance time on clock}
else if not ClockPaused then {Is the clock idle?}
TEIdle (TheText) {Blink insertion point [I1:5.4.3]}

end; (PeriodicTask}
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procedure AdvanceClock {(dataHandle : DRHandle)}:

{ Advance time on clock [Prog. III:6-15). }

var
timeNow : LONGINT: {Current time on system clock}
clockTime : LONGINT; {Number of seconds showing on stopwatch}
timeString : Str255: {String representation of clock time [I:2.1.1]}

begin {AdvanceClock}

with dataHandle”* do

begin
timeNow := TickCount: {Get current time {11:2.7.1]}
if CountDown then {Counting up or down?})
clockTime := TargetTime - timeNow {Ticks till stopping time}
else
clockTime := timeNow - TargetTime: {Ticks since starting time}
clockTime := (clockTime + 3) div 6; {Round 10 nearest tenth of a second}

if CountDown and (clockTime <= 0) then {Has time run out?})

begin
timeString := '0.0';: {Avoid negative value}
StartBeep (dataHandle) {Start beep sequence}

end (then}

else

begin
NumToString (clockTime, timeString): {Convert to string [1:2.3.7]}
INSERT ('.', timeString, LENGTH(timeString)) {(Insent decimal point}

end;: ({else)

TESetText (@timeString[l). LENGTH(timeString). TheText):; {Set window's text [1I:5.2.3]}
TEUpdate (TheText™".viewRect. TheText) {Redisplay text on screen [II:5.3.2] }

end {with dataHandleA)

end;: {AdvanceClock}

procedure StartBeep {(dataHandle : DRHandle)}:
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( Start beep sequence [Prog. II:6-16]. }

var

dceHandle : DCtlHandle: {Handle to DCE [III:3.1.4]}
begin ({StartBeep)

with dataHandle”* do

begin
DoBeep: {Sound first beep}
dceHandle := GetDCtlEntry (RefNum): {Get DCE handle [IIT:3.1.4]}
dceHandle”**.dCtlDelay := 60: {Change task interval to once per second [111:3.1.4]}
ClockBeeping := TRUE {Start periodic beeping}

end ({with dataHandleAM)

end: (StartBeep)

procedure DoBeep:
{ Signal that clock has expired. }

begin {DoBeep)

FlashMenuBar (0): {Invert menu bar [I:4.7.2]})
SysBeep (1): {Sound a beep [1I:2.8.1]}
FlashMenuBar (0) {Restore menu bar [11:4.7.2]}

end;: (DoBeep}

procedure FixCursor ((dataHandle : DRHandle)}:
{ Adjust cursor for region of screen. }

var
mousePoint : Point: {Current mouse position in window coordinates [I:4.1.1]}

begin (FixCursor}
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with dataHandle**, TheWindow® do
begin

SetPort (TheWindow): {Get into StopWatch window [I:4.3.3]}

GetMouse (mousePoint):; {Get mouse position [II:2.4.1}} {Is it in the window? [I:4.4.3]}

and not (ClockRunning or ClockBeeping) {Can window's contents be edited?)}
then
SetCursor (IBeam™*) {Set I-beam cursor [11:2.5.2])
else
InitCursor {Set arrow cursor [11:2.5.2]}

end (with dataHandleM, TheWindow"}

end: {FixCursor}

procedure DoMenuChoice {(dataHandle : DRHandle: menuChoice : LONGINT)}:

{ Handle user's menu choice [Prog. IIT:6-10]. )

var
whichMenu : INTEGER; {Menu ID of selected menu}
whichItem : INTEGER: {Item number of selected item)

begin ({DoMenuChoice}

whichMenu := HiWord (menuChoice); {Get menu ID [1:2.2.3]}

whichItem := LoWord (menuChoice): {Get item number [1:2.2.3]}

if whichMenu <> dataHandle*”.RsrcBase then {Is it the StopWatch menu? [III:3.1.4]}
SysBeep (1) {Complain if not [11:2.8.1]}

else
begin

case whichItem of

AboutItem:

DoAbout (dataHandle); {Handle About StopWatch... command}
StartItem:

DoStart (dataHandle): {Handle Start command}
PauseItem:

DoPause (dataHandle): {Handle Pause command}
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ResetItenm:
DoReset (dataHandle) {Handle Reset command}

end: ({case whichltem}
HiliteMenu(0) {Unhighlight menu title [11:4.5.4]}
end ({else}

end: (DoMenuChoice)

procedure DoAbout {(dataHandle : DRHandle)}:
{ Handle About StopWatch... command. }

var
ignore : INTEGER: {Item number for About alert}

begin {DoAbout)

with dataHandle®”* do
ignore := Alert (RsrcBase, NIL) {Post alert [11:7.4.2]})

end: {DoAbout)

procedure DoStart {(dataHandle : DRHandle)}:

{ Handle Start command. }

var
seconds : LONGINT: {Number of seconds showing on stopwatch}
timeNow : LONGINT: {Current time on system clock)

begin (DoStart}

with dataHandle”" do

if ClockRunning then {Is stopwatch already running?}
SysBeep (1) (If so, just beep [11:2.8.1})
else

begin
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seconds := TextToNum (TheText):

timeNow := TickCount;
if seconds > 0 then
begin
TargetTime :=
CountDown = TRUE
end (then}
else
begin
TargetTime := timeNow:
CountDown = FALSE
end; ({else}

{Get number displayed in window}
{Get current time [I1:2.7.1]}

{Positive number in window?)

timeNow + 60*seconds: {Set stopping time in ticks from now}

{ and count down }

{If zero, start from now}
{ and countup }

TEDeactivate (TheText): {Hide insertion point [II:5.4.3]}
ClockRunning := TRUE {Stant clock running}
end (else}
end {DoStart}
[ = m = mm m e e e e e e e e e e e eammcaiacaean
function TextToNum {(textHandle : TEHandle) LONGINT} ;

{ Convert text to integer. }

var
theChars : CharsHandle;
chIndex INTEGER:
ch : CHAR:
digit : INTEGER:
result : LONGINT:

begin ({TextToNum)
result := 0:

with textHandle”” do
begin
theChars := CharsHandle(hText):
if teLength > 0 then
for chIndex := 0 to (teLength - 1) do
begin

ch := theChars””*[chIndex]:

{Handle to characters [II:5.1.2]}
{Index to text character}

{Text character)

{Digit value of character})
{Function result}

(Initialize result}

(Get the characters [IT:5.1.1, II:5.1.2] }
{Are there any? [11:5.1.1] }
{Loop through characters [1I:5.1.1]}

{Get next character}
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digit := ORD(ch) - ORD('0'): {Convert to digit value)
result := 10*result + digit {Shift left and add next digit}
end ({for chindex}
end; {with textHandleM}

TextToNum := result {Retumn result}

end; {TextToNum}

procedure DoPause {{(dataHandle : DRHandle)):
{ Handle Pause command. }

var
timeNow : LONGINT: {Current time on system clock}

begin {DoPause}

with dataHandle”* do

if not ClockRunning then {Is the stopwatch idle?}
SysBeep (1) {Just beep [M:2.8.1]}
else if not ClockPaused then {Is it ticking?)
begin
ClockPaused := TRUE: {Set pause flag}

SetItem (TheMenu., Pauseltem, ‘'Resume’);{Change menu item to Resume [11:4.6.1}}

timeNow := TickCount: {Get current time [I1:2.7.1]}
if CountDown then {Counting up or down?)
PauseTime := TargetTime - timeNow {Save ticks till stopping time}
else
PauseTime := timeNow - TargetTime: {Save ticks since starting time}
end (then}
else
begin
ClockPaused := FALSE; {Clear pause flag}

SetItem (TheMenu., Pauseltem, 'Pause'): {Change menu item back to Pause [11:4.6.1]}

timeNow := TickCount; {Get current time [II:2.7.1]}
if CountDown then {Resuming a countdown?}
TargetTime := timeNow + PauseTime {Update stopping time in ticks from now}

else
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TargetTime := timeNow - PauseTime {Update starting time in ticks ago now}
end ({else} ’

end; {DoPause}

procedure DoReset {(dataHandle : DRHandle)}:

{ Handle Reset command. }

var
timeString : Str255: {String for resetting window's text [1:2.1.1]}
dceHandle : DCtlHandle: {Handle to DCE [1II:3.1.4]}

begin {DoReset}

with dataHandle** do

begin
dceHandle := GetDCtlEntry (RefNum);: {Get DCE handle [II1:3.1.4]}
InitFlags (dceHandle**, dataHandle): {Reinitialize global flags})
timeString := '0'; (Resettimeto0}

TESetText (@timeString[l]., 1. TheText): {Set window's text [I:5.2.3])
TEUpdate (TheText””.viewRect. TheText): {Show texton screen [II:5.3.2]}

TEActivate (TheText) {Redisplay insertion point [[I:5.4.3]}
end {with dataHandleAA)

end: {DoReset}

procedure DoUndo {(dataHandle : DRHandle)}:
{ Handle Undo command. }
begin {DoUndo)
SysBeep (1) {Undo command not implemented [I1:2.8.1]}

end: {DoUndo)
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procedure DoCut {(dataHandle : DRHandle)}:
{ Handle Cut command. }
begin ({DoCut}

with dataHandle**, TheText*” do

if selStart = selEnd then {Is selection empty? [II:5.1.1]}
SysBeep (1) (Nothing to cut—just beep [I1:2.8.1]}
else
TECut (TheText) {Cut the selection [I1:5.5.2} }
end; (DoCut)

procedure DoCopy {(dataHandle : DRHandle)}:
{ Handle Copy command. }

begin (DoCopy}

with dataHandle*”, TheText** do

if selStart = selEnd then {Is selection empty? {II:5.1.1]}
SysBeep (1) {Nothing to copy—just beep [[1:2.8.1]}
else
TECopy (TheText) {Copy the selection [II:5.5.2]}
end: {DoCopy}

procedure DoPaste {(dataHandle : DRHandle)}:
{ Handle Paste command. }
begin ({DoPaste)

with dataHandle”*, TheText*”" do

if TEGetScraplen = 0 then {Is scrap empty? [II:5.5.4] }

SysBeep (1) {Nothing to paste—just beep [M:2.8.1]}
else

TEPaste (TheText) {Paste the selection [I1:5.5.2]}

end: ({DoPaste}



550 Appendix H

procedure DoClear {(dataHandle : DRHandle)}:
{ Handle Clear command. }
begin ({DoClear}

with dataHandle””*, TheText** do

if selStart = selEnd then {Is selection empty? [1I:5.1.1]}
SysBeep (1) {Nothing to delete—just beep [11:2.8.1]}
else
TEDelete (TheText) {Delete the selection [II:5.5.3] }

end; {DoClear}

procedure DoGoodBye {(pbPtr : ParamBlkPtr: dcePtr : DCtlPtr)};
{ Handle “good-bye kiss.” }
begin {DoGoodBye) \
DoClose {pbPtr. dcePtr) { Treat good-bye as an ordinary Close call}

end; {DoGoodBye)

procedure DoKillIO {(dataHandle : DRHandle)}:
{ Perform KillIO operation. }
begin {DoKillIO)
DoReset (dataHandle) {Treat KillIO as a Reset command )

end: {DoKilllO}

procedure DoClose {(pbPtr : ParamBlkPtr: dcePtr : DCtlPtr)}:

{ Handle driver Close call [Prog. III:6-17]. }
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var
theData : DRHandle; {Handle to StopWatch data record}
rsrcHandle : Handle: {Untyped handle for disposing of menu {I:3.1.1}})

begin {DoClose}

with dcePtr® do

begin
MoveHHi (dCtlStorage): {Move data record to end of heap [1:3.2.5])
HLock (dCtlStorage):; {Lock data handle [1:3.2.4}}
theData := DRHandle(dCtlStorage): {Convert to typed handle [I11:3.1.4]}
with theData** do
begin
DeleteMenu {(dCtlMenu): {Remove menu from menu bar [[1:4.4.1]})
DrawMenuBar:; {Redraw menu bar [I:4.4.3]}
rsrcHandle := Handle(TheMenu): {Convert to untyped handle [1:3.1.1]}
ReleaseResource (rsrcHandle): {Dispose of menu [1:6.3.2]}
DisposeWindow (TheWindow): (Dispose of window [11:3.2.3]}
dCtlWindow := NIL: {Clear window pointer from DCE [III:3.1.4]}
TEDispose (TheText) [Dispose of edit record {II:5.2.2]}
end; (with theData®}
HUnlock (dCtlStorage): {Unlock data handle [1:3.2.4]}
DisposHandle (dCtlStorage): {Dispose of data record [1:3.2.2]}
dCtlStorage := NIL {Clear storage handle from DCE [III:3.1.4]}

end (with dcePirt)

{ Main program. }
begin (StopWatch}
{Do nothing }

end. {StopWatch}



GLOSSARY

The following is a glossary of technical terms used in this volume.
Note: Terms shown in italic are defined elsewhere in this glossary.

A5 world: Another name for a program’'s application global space,
located by means of a base address kept in processor register As.
access path: An independent channel of communication for reading
or writing a file.

accessory window: A window with rounded corners, used for
displaying a desk accessory on the screen.

action procedure: A routine that is called repeatedly for as long as
the mouse button is held down after being pressed in a control
activate event: A window event generated by the Toolbox to signal
that a given window has become the active window.

active control: A control that will respond to the mouse in the
normal way; compare inactive control

active window: The frontmost window on the screen, to which the
user's mouse and keyboard actions are directed.

alert: Short for alert box.

alert box: A form of dialog box that prevents the user from
interacting with any other window for as long as the alert remains on
the screen, and in which the only meaningful action is to dismiss the
alert by clicking a pushbutton; compare modal dialog box, modeless
dialog box.
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alert template: A resource containing all the information needed to
create an alert box.

allocate: To set aside a block of memory from the heap for a
particular use.

amplitude: The maximum magnitude attained at the peak of a
sound wave, which determines the volume or loudness of the sound.
and: Abit-level operation in which each bit of the result isa 1 if both
operands have 1s at the corresponding bit position, or 0 if either or
both have 0s.

APDA: The Apple Programmers and Developers Association, a
membership organization sponsored by Apple that provides services
and publications for professional and advanced amateur program-
mers working on Apple equipment.

Apple mark: A special character (character code $14) that appears
on the Macintosh screen as a small Apple symbol; used for the title
of the Apple menu.

Apple menu: A menu listing the available desk accessories, conven-
tionally placed first in the menu bar with the Apple mark as its title.
AppleTalk: A network to which the Macintosh can be connected for
communication with other computers.

AppleTalk drivers: The pair of device drivers used for communicat-
ing with other computers over the AppleTalk network.

application: A particular use or purpose to which the Macintosh (or
any computer) can be applied, such as word processing, graphics, or
telecommunications.

application event: Any of the four event types that are reserved for
the running application program to use in any way it wishes.
application file: A file containing the executable code of an applica-
tion program, with a file type of 'APPL' and the program’s own
signature as its creator signature.

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 by means of a base address kept in processor register AS.
application globals: Global variables belonging to the running
application program, which reside in the application global spaceand
are located at negative offsets from the base address in register AS.
application heap: The portion of the heap available for use by the
running application program; compare system heap.
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application parameters: Descriptive information about the run-
ning 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 in use are the
QuickDraw globals pointer and the startup handle.

application program: A stand-alone program for the Macintosh
that the user can start up from the Finder by double-clicking the icon
of its application file.

application resource file: The resource fork of a program’s applica-
tion file, containing resources belonging to the program itself.
application window: A window used by the running program itself;
compare system window.

arc: A part of an oval, defined by a given starting angle and arc angle.
arc angle: The angle defining the extent of an arc or wedge.
arrow cursor: The standard, general-purpose cursor, an arrow
pointing upward at an angle of “eleven o’clock.”

ascent: (1) For a text character, the height of the character above the
baseline, in dots or pixels. (2) For a font, the maximum ascent of any
character in the font.

ascent line: The line marking a font’s maximum ascent above the
baseline.

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.

asynchronous: Describes an input/output operation that is queued
for later execution, returning control immediately to the calling
program without waiting for the operation to be carried out. The
calling program may supply an optional completion routine to be
executed on completion of the operation. Compare synchronous.
attenuation: The reduction of the sound volume produced by the
Macintosh speaker according to the global speaker volume setting
chosen by the user.

autograph: A Finder resource whose resource type is the same as a
program’s signature, and which serves as the program’s representa-
tive in the desktop file; also called a version data resource.
auto-key event: An event reporting that the user held down a key
on the keyboard or keypad, causing it to repeat automatically.
auxiliary data record: A private data structure maintained by a
window or control definition function to hold additional information
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about a window or control; located via a handle kept in the
dataHandle field of the window record or the contrlData field of the
control record.

auxiliary information subrecord: The part of a printrecord in which
the Toolbox keeps private information on how to match the page
image to the characteristics of a particular printer.

background pattern: The pattern used for erasing shapes in a given
graphics port.

background procedure: A procedure supplied by the application
program, which the Toolbox will call repeatedly during spool printing
whenever it has nothing else to do (such as while waiting for a
completion signal from the printer after beginning a printing opera-
tion).

band: One of the smaller sections into which a page image is broken
to economize on memory space during spool printing.

band buffer: The area of memory in which a band image is formed.
band image: The bit image holding the contents of a single band
during spool printing.

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; (2) the
address of a program’s application parameters, kept in processor
register AS and used to locate the contents of the program’s applica-
tion global space.

base of stack: The end of the stackthat remains fixed in memory and
is not affected when items are added and removed; compare top of
stack.

baseline: The reference line used for defining the character images
in a font, and along which the graphics pen travels as text is drawn.
Binary/Decimal Conversion Package: A standard package, pro-
vided in the system resource file (or in ROM on some models of
Macintosh) that converts numbers between their internal binary
format and their external representation as strings of decimal digits.
binary point: The binary equivalent of a decimal point, separating
the integer and fractional parts of a_fixed-point numker.

bit image: An array of bits in memory representing the pixels of a
graphical image.

bit map: The combination of a bit image with 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.
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bit map printing: Alow-level printing operation, implemented by the
Control routine of the printer driver, for transmitting the contents of a
bit map directly to the printer.

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

block: An area of contiguous memory within the heap, either
allocated or free.

bottleneck record: A data structure containing pointers to the
bottleneck routines associated with a given graphics port.
bottleneck routine: A specialized routine for performing a low-level
drawing operation in a given graphics port, used for customizing
QuickDraw operations.

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.
bounding box: The smallest rectangle completely enclosing a
polygon or region on the coordinate grid.

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’s application file is copied to a new disk.
button: A control with two possible settings, on (1) and off (0);
compare dial.

byte: Anindependently addressable group of 8 bits in the computer’s
memory.

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

CD-ROM: A mass-storage technology in which information is stored
in read-only digital form on the surface of a compact disk.
character code: An 8-bit integer representing a text character;
compare key code.

character image: A bit image that defines the graphical representa-
tion of a text character in a given typeface and type size.
character key: A key on the keyboard or keypad that produces a
character when pressed; compare modifier key.

character position: An integer marking a point between characters
in a file or other collection of text, from 0 (the very beginning of the
text, before the first character) to the length of the text (the very end,
after the last character).

character style: See type style.
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checkbox: A button that retains an independent on/off setting to
control the way some future action will occur; compare pushbutton,
radio buttons.

choose: To designate a menu item by pointing with the mouse.
Chooser: A standard desk accessory with which the user can select
the printer the Toolbox will use for hardcopy printing.

classic Macintosh: Any of the early, first-generation models of
Macintosh, including the Macintosh 128K (“Skinny Mac”), Macintosh
512K (“Fat Mac”), Macintosh 512K enhanced, and Macintosh Plus.
clip: To confine a drawing operation within a specified boundary,
suppressing any drawing that falls outside the boundary.
Clipboard: The term used in Macintosh user's manuals to refer to
the scrap.

clipping boundaries: The boundaries to which all drawing in a given
graphics portis confined, consisting of the port’s boundary rectangle,
port rectangle, clipping region, and visible region.

clipping rectangle: See view rectangle.

clipping region: A general-purpose clipping boundary associated
with a graphics port, provided for the application program’s use.
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.

close: (1) To destroy a window and remove it from the screen. (2) To
destroy an access path to a file. (3) To terminate the operation of a
device driver.

close box: The small box near the left end of the title bar, by which
a document window can be closed with the mouse.

close region: The area of a window by which it can be closed with
the mouse; also called the “go-away region.” In a document window,
the close region is the close box.

Close routine: The driver routine that terminates the operation of a
device driver by reversing the effects of the Open routine.

comma of Didymus: The difference in pitch between four perfect
fifths and a major third raised two octaves, equivalent to a frequency
ratio of 81/80. (Aren't you glad you asked?)

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

comment data: The information a picture comment contains.
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comment type: An integer code that identifies the kind of informa-
tion a picture comment contains.

compaction: The process of moving together all the relocatable
blocks in the heap, in order to coalesce the available free space.
complement: A bit-level operation that reverses the bits of its
operand, changing each 0 to a 1 and vice versa.

completion routine: A routine supplied in conjunction with an
asynchronous input/output request, to be executed on completion of
the requested operation.

complex wave: A waveformof an arbitrary, irregular shape, such as
those that characterize most naturally occurring sounds.

content: The information displayed in a window.

content region: The area of a window in which information is
displayed, and which a program must draw for itself, compare
window frame.

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

control code: An integer code that identifies the specific control
operation to be performed by a device driver’s Control routine.
control definition function: A routine, stored as a resource, that
defines the appearance and behavior of a particular type of control.
control definition ID: A coded integer representing a control type,
which includes the resource ID of the control definition functionalong
with a variation code giving additional modifying information.
control handle: A handle to a control record.

control list: A linked list of all the controls belonging to a given
window, beginning in a field of the window record and chained
together through a field of their control records.

Control Panel: A standard desk accessory with which the user can
set optional operating characteristics of the Macintosh system, such
as the speaker volume and keyboard repeat rate.

control record: A data structure containing all the information
associated with a given control

Control routine: The driver routinethat handles requests to control
the operation of a peripheral device.

control template: A resource containing all the information needed
to create a control.

control title: The string of text characters displayed on the screen
as part of a control.
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control type: A category of control, identified by a control definition
ID, whose appearance and behavior are determined by a control
definition function.

covered: Describes a window, control, or other object that is
obscured from view by other overlapping objects. A covered object is
never displayed on the screen, even if visible; compare exposed.
creator signature: A four-character string identifying the applica-
tion program to which a given file belongs, and which should be
started up when the user opens the file in the Finder.

current port: The graphics port in use at any given time, to which
most QuickDraw operations implicitly apply.

current printer: The printer whose printer driver and printer
resource file are currently installed in the system, and to which all
printing-related operations implicitly apply.

current resource file: The resource filethat will be searched first in
looking for a requested resource, and to which certain resource-
related operations implicitly apply.

current volume: The volume or directory under consideration at any
given time, to which many file system operations implicitly apply.
cursor: A small (16-by-16-pixel) bit inage whose movements can be
controlled with the mouse to designate positions on the Macintosh
screen.

cursor record: A data structure defining the form and appearance
of a cursor on the screen.

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

cut and paste: The standard method of editing used on the
Macintosh, in which text, graphics, or other information is trans-
ferred from one place to another by way of an intermediate scrap or
Clipboard.

cycle: A single repetition of a regularly recurring waveform, such as
a sine wave or square wave.

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

data fork: The fork of a file that contains the file’s data, such as the
text of a document; compare resource fork.

DCE: See device control entry.

deactivate event: A window event generated by the Toolbox to
signal that a given window is no longer the active window.



561 Glossary

deallocate: To free a block of memory that’s no longer needed,
allowing the space to be reused for another purpose.

default button: The pushbuttondisplayed with a heavy black double
border in an alert or dialog box; pressing the Return or Enter key is
considered equivalent to clicking the default button with the mouse.
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.
definition routine: See window definition function, control definition
Junction, menu definition procedure.

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.

descender: A portion of a text character that extends below the
baseline, as in the lowercase letters g, j, p, q, and y.

descent: (1) For a text character, the distance the character extends
below the baseline, in dots or pixels. (2) For a font, the maximum
descent of any character in the font.

descent line: The line marking a font’s maximum descentbelow the
baseline.

desk accessory: A type of device driver that operates as a “mini-
application,” which can coexist on the screen with any other pro-
gram.

desk scrap: The scrapmaintained by the Toolbox to hold information
being cut and pasted from one application program or desk accessory
to another; compare Toolbox scrap.

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 Finder-related information about the
files on a disk, including their file types, creator signatures, and
locations on the Finder desktop.

destination rectangle: The boundary to which text is wrappedin an
edit record, determining the placement of the line breaks; also called
the “wrapping rectangle.”

device: See peripheral device.

device code: An integer identifying the output device a graphics port
draws on, used in selecting the appropriate fonts for drawing text.
device control entry: A data structure containing all the informa-
tion associated with a given device driver.
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device driver: A specialized piece of software that enables the
Macintosh to control and communicate with a particular peripheral
device. An important special category of device drivers are desk
accessories.

dial: A control that can take on any of a range of possible settings,
depending on the position of a moving indicator that can be manipu-
lated with the mouse; compare button.

dialog: Short for dialog box.

dialog box: A window used for requesting information or instruc-
tions from the user.

dialog initialization routine: A routine for constructing and
initializing a printing dialog record, used in custornizing a printing-
related dialog.

dialog item: A single element displayed in an alert or dialog box,
such as a piece of text, an icon, a control, or a text box.

dialog pointer: A pointer to a dialog record.

dialog record: A data structure containing all the information
associated with a given alert or dialog box.

dialog template: A resource containing all the information needed
to create a dialog box.

dialog window: See dialog box.

diameters of curvature: The width and height of the ovals forming
the corners of a rounded rectangle.

dimmed: Describes an object, such as a menu itemor a file icon, that
is displayed in gray instead of black to show that it is not currently
active or available.

directory: A table containing information about the files on a disk.
Under the Hierarchical File System, directories may in turn contain
other directories, and correspond to folders displayed on the desktop
by the Finder.

directory name: Under the Hierarchical File System, a string of text
characters identifying a particular directory.

directory reference number: An identifying number assigned by
the Hierarchical File System to stand for a given directory.

disabled dialog item: A dialog itern that doesn't dismiss its alert or
dialog box when clicked with the mouse or typed into from the
keyboard.

disabled menu item: A menu item that cannot currently be chosen
with the mouse; normally displayed in dimmed form on the screen.
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disk driver: The device driver built into ROM for communicating
with the Macintosh’s built-in Sony disk drive.

disk-inserted event: An eventreporting that the user inserted a disk
into a disk drive.

dismiss: To remove an alert or dialog box from the screen, typically
by clicking a pushbutton.

dispatch table: A table in memory, used by the Trap Dispatcher to
locate Toolbox routines in ROM.

document: A coherent unit or collection of information to be
operated on by a particular application program.

document file: A file containing a document.

document window: The standard type of window used by applica-
tion programs to display information on the Macintosh screen.
dot: A single spot forming part of a graphical image when printed on
paper; compare pixel.

double click: Two presses of the mouse button in quick succession,
considered as a single action by the user.

down arrow: The arrow at the bottom or right end of a scroll bar,
which causes it to scroll down or to the right a line at a time when
clicked with the mouse.

draft printing: A printing method in which imaging and printing
take place at the same time: the results of all drawing operations are
sent directly to the printer and printed immediately.

drag: (1) To roll the mouse while holding down the button. (2) To
move a window, icon, or other object to a new location on the screen
by dragging with the mouse.

drag region: The area of a window by which it can be dragged to a
new location with the mouse. In a document window, the drag region
consists of the title bar minus the close box and zoom box, if any.
driver: See device driver.

driver flags: A set of Boolean flags specifying various attributes of
a device driver, stored in the first word of its driver header.

driver header: A collection of descriptive information stored at the
beginning of a device driver.

driver1/0 queue: The data structure in which asynchronous input/
output requests to a device driver are entered for later execution.
driver name: A string of text characters identifying a particular
device driver. For drivers that reside in a resource file, the driver name
is also the resource name. Names of true 1/0 drivers conventionally
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begin with a period (.), to prevent them from appearing among the
desk accessories on the Apple menu.

driver reference number: The identifying number of a device driver;
the bitwise complement of the driver's unit number, related to it
arithmetically by the formula refNum = - (unitNum + 1). Thus the
reference number is always a negative integer between - 1 and - 48 (or
-1 and -32 on earlier models).

driver routines: The routines that do the work of a device driver; see
Open routine, Prime routine, Control routine, Status routine, Close
routine.

edit record: A complete text editing environment containing all the
information needed for TextEdit operations.

electronic mail: A type of computer application that enables users
to send and receive messages over a network or other communication
line.

empty handle: A handle that points to a NIL master pointer,
indicating that the underlying block has been purged from the heap.
empty rectangle: A rectangle enclosing no pixels on the coordinate
grid.

empty region: A region that encloses no pixels on the coordinate
grid.

emulator trap: A form of trap that occurs when the MC68000 (or
MC68020) processor attempts to execute an unimplemented
instruction; used to “emulate” the effects of such an instruction with
software instead of hardware.

enabled dialog item: A dialog item that dismisses its alert or dialog
box when clicked with the mouse or typed into from the keyboard.
enabled menu item: A menu itemthat is currently available and can
be chosen with the mouse.

enclosing rectangle: (1) The rectangle within which an oval is
inscribed. (2) The rectangle that defines the location and extent of a
control within its owning window.

end-of-file: The character positionfollowing the last byte of meaning-
ful information included in a file(the logical end-of-file) or the last byte
of physical storage space allocated to it (the physical end-of-file).
EOF: See end-of-file.

equal-tempered tuning: The form of musical tuning used in
instruments of fixed pitch such as a piano keyboard, in which the
pitches of the individual keys are chosen to produce the most useful
or pleasing combination of tones for the instrument as a whole.
Compare just-tempered tuning.
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erase: To fill a shapewith the background pattern of the current port.
error code: A nonzero result code, reporting an error of some kind
detected by a Toolbox routine.

error sound: A sound emitted from the Macintosh speaker by an
alert.

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.

event-driven: Describes a program that is structured to respond to
events reported by the Toolbox.

event loop: See main event loop.

event mask: A coded integer specifying the event types to which a
given operation applies.

event message: A field of the event record containing information
that varies depending on the event type.

event queue: The data structure in which events are recorded for
later processing.

event record: A data structure containing all the information about
a given event.

event type: An integer code that identifies the kind of occurrence
reported by an event.

exception: See trap.

exclusive or: A bit-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 are the same.

EXIT: A nonstandard feature of many Pascal compilers that allows
an immediate return from the middle of a procedure or function.
exposed: Describes a window, control, or other object that is not
obscured from view by other overlapping objects. An exposed object
is displayed on the screen if visible; compare covered.

external disk drive: A disk drive physically separate from the
Macintosh itself and connected to it via a connector on the back of the
machine.

Fat Mac: See Macintosh 512K.

field: One of the components of a Pascal record.

FIFOQ: First in, first out; the order in which items are added to and
removed from a queue such as the event queue. Compare LIFO, LIOF.
file: A collection of information stored as a named unit on a disk.
file icon: The iconused by the Finderto represent a fileon the screen.
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file name: A string of text characters identifying a particular file.
file reference: A Finder resource that establishes the connection
between a file type and its file icon.

file reference number: An identifying number assigned by the file
system to stand for a given file.

file system: The part of the Toolbox that deals with files on a disk
or other mass storage device.

file type: A four-character string that characterizes the kind of
information a file contains, assigned by program that created file.
fill: To color a shape with a specified pattern.

fill pattern: A patternassociated with a graphics port, used privately
by QuickDraw for filling shapes.

filter function: A function supplied by an application program to
process events in an alert or dialog boxbefore they are acted upon by
the Toolbox.

Finder: The Macintosh program with which the user can manipulate
files and start up applications; normally the first program to be run
when the Macintosh is turned on.

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.

Finder resources: The resources associated with a program that tell
the Finder how to represent the program’s files on the screen. Finder
resources include autographs, icon lists, file references, and bundles.
Finder startup handle: See startup handle.

Finder startup information: See startup information.

fixed-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 [I:2.3.1], consisting of a 16-bit integer part and a 16-
bit fractional part.

flat file system: A file systemin which all the files on a volumereside
in a single directory, with no subdirectories.

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

folder: An object in a disk’s desktop file, represented on the screen
by an icon or window, that can contain files or other folders; used for
organizing the files on a disk. Under the Hierarchical File System,
folders correspond to directories.
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folio: The printed page number on a page of a book or document.
font: (1) A resource containing all of the character images and other
information needed to draw text characters in a given typeface and
type size. (2) Sometimes used loosely (and incorrectly) as a synonym
for typeface, as in the terms font number and text font.

font characterization table: A data structure containing informa-
tion needed to apply style variations, such as bold, italic, and
underline, to fonts for use on a particular printer.

font height: The overall height of a font, from ascent line to descent
line.

font information record: A data structure containing metric
information about a font in integer form; compare font metric record.
font metric record: In some versions of the Toolbox, a data
structure containing metric information about a font in fixed-point
form; compare font information record.

font number: An integer denoting a particular typeface.

font output record: A data structure constructed by the Toolbox to
pass information to the printer driver on the metric characteristics of
a font for use on a particular printer.

font scaling: The enlargement or reduction of an existing font to
substitute for an unavailable font of a different size.

fork: One of the two parts of which every file is composed: the data
Jork or the resource fork.

four-tone sound: A sound consisting of as many as four separate
tones, or voices, combined harmonically. Each voice is specified
independently, with any desired pitch and timbre, and in any phase
relationship to the other voices.

four-tone synthesizer: The part of the sound driver that produces
Jour-tone sound.

frame: (1) To draw the outline of a shape, using the pen size, pen
pattern, and pen mode of the current port. (2) See window frame. (3)
A single painting of the Macintosh screen by the display tube’s
electron beam, from the top-left corner to the bottom-right.

free block: A contiguous blockof space available for allocation within
the heap.

free-form sound: A single waveform of arbitrary length and com-
plexity, representing any desired sound (such as speech, electroni-
cally sampled music, or sound effects).

free-form synthesizer: The part of the sound driver that produces
Jree-form sound.
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frequency: The speed with which a sound wave is repeated, which
determines the sound’s pitch; measured in hertz (cycles per second).
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.

glue routine: See interface routine.

go-away region: See close region.

good-bye kiss: A special call to the Control routine of a device driver
or desk accessory, warning it that the application heap is about to be
reinitialized and allowing it to take any special action it may require.
graphics pen: The imaginary drawing tool used for drawing lines
and text characters in a graphics port.

graphics port: A complete drawing environment containing all the
information needed for QuickDraw drawing operations.

growicon: The visual representation of a window's sizeregionon the
screen,; for a standard document window, a pair of small overlapping
squares in the bottom-right corner of the window. Compare grow
image.

grow image: The visual feedback displayed on the screen while
tracking a mouse press in a window's size region, to show how the
window's size will change when the button is released. For a
standard document window, the grow image consists of a dotted
outline of the window along with those of its title bar, scroll bars, and
size box. Compare grow icon.

grow region: See size region.

handle: A pointer to a master pointer, used to refer to a relocatable
block.

hardcopy: A copy of a document printed physically on paper.
heap: The area of memory in which space is allocated and deallo-
cated at the explicit request of a running program; compare stack.
hertz: A unit of frequency, equivalent to cycles (or any other regularly
recurring event) per second; abbreviated Hz.

HFS: See Hierarchical File System.

hide: To make a window, control, or other object invisible.
Hierarchical File System: The file system built into recent models
of Macintosh in ROM, designed for use with double-sided disks, hard
disks, and other large-capacity storage devices; also available for
older models in RAM-based form. Compare Macintosh File System.
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high-level file system: A collection of file system routines that
sacrifice detailed control over input/output operations in exchange
for simplicity and ease of use; compare low-level file system.
highlight: To display a window, control, menu item, or other object
in some distinctive way as a visual signal to the user, often (but not
necessarily) by inverting white and black pixels.

hit code: An integer used by a window definition function to identify
the part of a window in which the mouse was pressed. Hit codes
resemble the part codes returned by the Toolbox routine FindWindow
[I1:3.5.1], but have different numerical values.

horizontal blanking interval: See horizontal retrace interval.
horizontal retrace interval: The interval at which the Macintosh
display tube’s electron beam reaches the right edge of the screen and
returns to the left edge to begin the next scan line, equal to Y370 of a
tick or approximately 44.93 microseconds.

host program: The application program with which a desk accessory
shares the system.

Hungarian notation: A system of naming conventions used in the
Toolbox printing routines, in which standard prefixes and letter
combinations are used to indicate the nature of the object being
named. So called for the nationality of the brilliant but slightly crazed
software engineer who popularized it.

hypertext: A type of computer application, typified by Apple's
HyperCard, in which text, graphics, and other information are linked
together into a free-form, interconnected information base that the
user can traverse in arbitrary order.

Hz: See hertz.

I-beam cursor: A standard cursor included in the system resource
Jfile(or in ROM on some models of Macintosh) for use in text selection.
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.
icon list: A resource containing any number of icons; commonly used
to hold a file icon and its mask for use by the Finder.

identifying information: The properties of a resource that uniquely
identify it: its resource type, resource ID, and (optional) resource
name.

ImageWriter: A dot-matrix impact printer originally developed by C.
Itoh & Company and marketed by Apple Computer, with a maximum
resolution of 144 dots per inch vertically by 160 horizontally and a
maximum printing speed of 120 characters per second.
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ImageWriter L@: An upgraded model of the ImageWriter printer,
with a maximum resolution of 216 dots per inch and improved paper
handling capabilities.

ImageWriter II: An enhanced version of the original ImageWriter
printer with a maximum printing speed of 250 characters per second,
finer dot placement for better print quality, improved paper handling
including an optional automatic sheet feeder for noncontinuous,
separately cut sheets, a limited color capability using a special four-
color ribbon, and an optional AppleTalk network connection for
sharing the printer among two or more users.

imaging: The process of defining the contents of a printed page with
QuickDraw operations.

immediate operation: An input/output operation that is carried
out as soon as it isrequested, rather than queued for later execution.
inactive control: A control that will not currently respond to the
mouse, usually displayed in some distinctive way on the screen.
indicator: The moving part of a dial that can be manipulated with
the mouse to control the dial’s setting.

insertion point: An empty selectionin a text document, denoted by
a selectionrange that begins and ends at the same character position.
Inside Macintosh: The comprehensive manual on the Macintosh
Toolbox, produced by Apple Computer, Inc., and published by
Addison-Wesley Publishing Company, Inc.

intercepted event: An eventthat is handled automatically by the
Toolbox before being reported to the running program.

interface: A set of rules 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 (or a $i directive in some
versions of Pascal).

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 Toolbax routine; also
called a “glue routine.”

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

internal disk drive: The 3Y2-inch single- or double-sided Sony disk
drive built into the Macintosh.
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interrupt: A trap triggered by a signal to the Macintosh processor
from a peripheral device or other outside source.

interrupt-driven: Describes a driver routine or other piece of
software that is designed to be executed in response to an interrupt.
interrupt handler: The trap handler for responding to an interrupt.
invalid region: An area of a window's content region whose contents
are not accurately displayed on the screen, and which must therefore
be updated.

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.
invisible: Describes a window, control, or other object that is
logically hidden from view. An invisible object is never displayed on
the screen, even if exposed; compare visible.

1/0 driver event: A type of event used internally by the Toolbox to
handle communication with peripheral devices.

item handle: A handle to a dialog item, kept in its dialog’s itemn list.
item list: A data structure defining all of the dialog items associated
with an alert or dialog box, located via a handle in the dialog record.
item number: The sequential position of a menu item within its
menu, or of a dialog item within its dialog’s item list; used as an
identifying number to refer to the item.

item type: An integer code denoting a kind of dialog item.

job dialog: The dialog box in which the user supplies information
pertaining to a single printing job, presented in response to the
Print... menu command and corresponding roughly to the con-
tents of the job subrecord of the print record. Compare style dialog.
job subrecord: The part of a print record that specifies how a
document is to be printed on a particular occasion.

jump table: A table used to direct external references between code
segments to the proper addresses in memory; located in the applica-
tion global space, at positive offsets from the base address kept in
register AS.

just-tempered tuning: The form of musical tuning used in instru-
ments of continuous pitch such as a violin, in which each note is
tuned to an exact harmonic interval relative to a given tonic, or base
tone. Compare equal-tempered tuning.

K: See kilobyte.

key code: An 8-bit integer representing a physical key on the
Macintosh keyboard or keypad; compare character code.
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key-down event: An eventreporting that the user pressed a key on
the keyboard or keypad.

key-up event: An eventreporting that the userreleased a key on the
keyboard or keypad.

keyboard: A set of keys for typing text characters into the computer.
keyboard alias: A character that can be typed in combination with
the Command key to stand for a particular menu item.

keyboard configuration: The correspondence between keys on the
Macintosh keyboard or keypad and the characters they produce
when pressed.

keyboard driver: The low-level part of the Toolbox that communi-
cates directly with the keyboard and keypad.

keyboard event: An event reporting an action by the user with the
keyboard or keypad; see key-down event, key-up event, auto-key
event.

keyboard routine: Aroutine tobe executed directly by the keyboard
driver when the user types a number key while holding down the
Command and Shift keys; stored on the disk as a resource of type
'FKEY"'.

keypad: See numeric keypad.

kHz: See kilohertz.

KillIO: An operation performed by the Control routine of a device
driver that immediately halts any input/output activity in progress
and cancels any pending operations.

kilobyte: A unit of memory capacity equal to 21° (1,024) bytes.
kilohertz: A unit of frequency equal to 1000 hertz; abbreviated kHz.
landscape orientation: The arrangement of material on a printed
page in the “wide” direction, with the longer dimension of the paper
running horizontally; compare portrait orientation.

LaserWriter: A high-resolution laser printer introduced by Apple
Computer in 1985, with a resolution of 300 dots per inch, an
MC68000 processor, a 512K ROM containing a PostScriptinterpreter
and 11 built-in fonts, and a RAM capacity of 1.5 megabytes for page
imaging and additional font storage.

LaserWriter Plus: An upgraded version of the original LaserWriter
printer with an expanded ROM capacity and 35 built-in fonts.
LaserWriter II-NT: An upgraded model of the LaserWriter printer
with a faster version of the PostScript interpreter, 35 built-in fonts,
and an expanded RAM capacity of 2 megabytes.
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LaserWriter II-NTX: An upgraded model of the LaserWriter printer
with an MC68020 processor, an MC68881 floating-point coproces-
sor, a faster version of the PostScript interpreter, 35 built-in fonts, an
expandable RAM capacity of up to 12 megabytes, and an optional
hard disk connection.

LaserWriter II-SC: An inexpensive model of the LaserWriter printer
with no PostScript interpreter or built-in fonts, driven directly with
QuickDraw operations in the same way as an ImageWriter.

launch: To start up a new program after reinitializing the stack,
application global space, and application heap.

leading: (Rhymes with “heading,” not “heeding.”) The amount of
extra vertical space between lines of text, measured in dots or pixels
from the descent line of one to the ascent line of the next.

length byte: The first byte of a Pascal-format string, which gives the
number of characters in the string, from 0 to 255.

LIFO: Last in, first out; the order in which items are added to and
removed from the stack. Compare FIFO, LIOF.

limit rectangle: A rectangle that limits the movement of a window
or control when dragged with the mouse.

line breaks: The character positions marking the beginning of each
new line when text is wrapped to a boundary.

line drawing: Drawing in a graphics portby moving the graphics pen,
using the QuickDraw routines Move, MoveTo, Line, and LineTo.
LIOF: “Last in, OK, fine"; describes the allocation and deallocation
of items in the heap, which can occur in any order at all. Compare
FIFO, LIFO.

Lisa: A personal computer manufactured and marketed by Apple
Computer; the first reasonably priced personal computer to feature
a high-resolution bit-mapped display and a hand-held mouse point-
ing 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.

lock: To temporarily prevent a relocatable block from being purged
or moved within the heap during compaction.

lock bit: A flag in the high-order byte of a master pointer that marks
the associated block as locked.
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logical end-of-file: The character position following the last byte of
meaningful information included in a file.

logical shift: A bit-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.
long integer: A data type provided by most Pascal compilers,
consisting of double-length integers: 32 bits including sign, covering
the range +2147483647.

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

low-level flle system: A collection of file system routines that
provide the greatest possible control over input/output operations,
but are consequently more complex and difficult to use; compare
high-level file system.

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

Macintosh 128K: The original model of Macintosh, introduced in
January 1984, with an MC68000 processor, a RAM capacity of 128K,
a 64K ROM, and a single-sided disk drive; also known as the “Skinny
Mac.”

Macintosh 512K: A model of Macintosh introduced in Autumn
1984, with an MC68000 processor, a RAM capacity of 512K, a 64K
ROM, and a single-sided disk drive; also known as the “Fat Mac.”
Macintosh 512K enhanced: An upgraded version of the Macintosh
512K, introduced in January 1986, including the 128K Macintosh
Plus ROM and a double-sided disk drive.

Macintosh 612Ke: See Macintosh 512K enhanced.

Macintosh Development System: An MC68000/68020 assembler
and software development system produced by Consulair, Inc.;
commonly called MDS for short.

Macintosh File System: The flat file system bulilt into the original
Macintosh Toolbox; superseded in recent models by the Hierarchical
File System.

Macintosh Operating System: The body of machine code built into
the Macintosh ROM to handle low-level tasks such as memory
management, disk input/output, and serial communications.
Macintosh Plus: A model of Macintoshintroduced in January 1986,
with an MC68000 processor, a RAM capacity of 1 megabyte (expand-
able to 4 megabytes), a 128K ROM containing an updated and
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expanded version of the Toolbox, a double-sided disk drive, a rede-
signed keyboard, and a SCSI parallel port. '
Macintosh Programmer’'s Workshop: A software development
system produced and marketed by Apple Computer, including a
Pascal compiler, C compiler, 68000-series assembler, and other
development tools; commonly called MPW for short.

Macintosh SE: A model of Macintosh introduced in March 1987,
with an MC68000 processor, a RAM capacity of 1 megabyte (expand-
able to 4 megabytes), a 256K ROM containing an updated and
expanded version of the Toolbox, a double-sided disk drive with
optional second drive or 20-megabyte internal hard disk, a SCSI
parallel port, one expansion slot, and faster overall performance.
Macintosh Technical Notes: An ongoing series of documents on
Macintosh programming, providing useful hints, tips, techniques,
and up-to-the-minute technical information; published several times
ayear by Apple and widely available through Macintosh user groups,
bulletin boards, and the Apple Programmers and Developers Associa-
tion (APDA).

Macintosh II: A model of Macintoshintroduced in March 1987, with
an MC68020 processor, an MC68881 floating-point coprocessor, a
RAM capacity of 1 megabyte (expandable to 8 megabytes) with
optional paged memory management unit, a 256K ROM containing
an updated and expanded version of the Toolbox with full color
support, a double-sided disk drive with optional second drive or 20,
40-, or 80-megabyte internal hard disk, two SCSI parallel ports, six
expansion slots, and an optional partridge in a pear tree at nominal
extra cost.

Macintosh XL: A Lisa computer running Macintosh software under
the MacWorks emulator.

MacWorks: The software emulator program that enables a Lisa
computer to run Macintosh software without modification.
magnitude: The intensity of a sound at any point in time, measured
by the height of the curve defining its waveform.

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

main event loop: The central control structure of an event-driven
program, which requests events one at a time from the Toolbox and
responds to them as appropriate.

master pointer: A pointer to a relocatable block, kept at a known,
fixed location in the heap and updated automatically by the Toolbox
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whenever the underlying block is moved during compaction. A
pointer to the master pointer is called a handle to the block.
MC68000: The 32-bit microprocessor used in the Macintosh,
manufactured by Motorola, Inc.; usually called “68000” for short.
MC68020: The 32-bit microprocessor used in the Macintosh II,
manufactured by Motorola, Inc.; usually called “68020~ or just “020”
for short.

MC68881: A specialized coprocessor for floating-point arithmetic,
manufactured by Motorola, Inc.; usually called “68881" or just “881"
for short.

MDS: See Macintosh Development System.

megabyte: A unit of memory capacity equal to 22°(1,048,576) bytes.
megahertz: A unit of frequency equal to 1,000,000 hertz;
abbreviated MHz.

menu: A list of choices or options from which the user can choose
with the mouse.

menu bar: The horizontal strip across the top of the screen from
which menus can be “pulled down” with the mouse.

menu definition procedure: A routine, stored as a resource, that
defines the appearance and behavior of a particular type of menu.
menu handle: A handle to a menu record.

menu ID: An identifying integer designating a particular menu;
commonly the resource ID under which the menu is stored in a
resource file.

menu item: One of the choices or options listed on a menu.
menu list: A data structure maintained by the Toolbox, containing
handles to all currently active menus.

menu record: A data structure containing all the information
associated with a given menu.

menu type: A category of menuwhose appearance and behavior are
determined by a menu definition procedure.

message code: An integer parameter passed to a definition routine,
to identify the operation to be performed.

message parameter: An additional item of information passed to a
definition routine, along with the message code, for use in performing
the requested operation.

MFS: See Macintosh File System.

MHz: See megahertz.
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MiniEdit: The extensive example application program originally
developed in Volume Two of this book and further expanded in this
volume.

modal dialog box: A form of dialog box that prevents the user from
interacting with any other window for as long as the dialog remains
on the screen, but which allows actions beyond merely dismissing the
dialog by clicking a pushbutton; compare alert box, modeless dialog
box.

mode: A state of the system that determines its response to the
user’s actions with the mouse and keyboard.

modeless dialog box: A form of dialog box that allows the user to
interact with other windows while the dialog remains on the screen;
compare alert box, modal dialog box.

modem port: One of the two serial ports on the back of the
Macintosh, designated as port A and intended to be used for connect-
ing a modem; compare printer port.

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, Command key.

mouse: A hand-held pointing device for controlling the movements
of the cursor to designate positions on the Macintosh screen.
mouse-down event: An event reporting that the user pressed the
mouse button.

mouse event: An event reporting an action by the user with the
mouse; see mouse-down event, mouse-up event.

mouse-up event: An event reporting that the user released the
mouse button.

MPW: See Macintosh Programmmer’s Workshop.

MultiFinder: An enhanced version of the Finderthat allows the user
to switch freely among two or more application programs, all of which
may be active in memory at the same time.

network event: A type of event used internally by the Toolbox to
handle communication with other computers over a network.
no-grow bit: Abit in the window definition IDof a standard document
window that specifies whether the window has a size box.
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.
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null event: An eventgenerated by the Toolbox when you request an
event and there are none to report.

numeric keypad: A set of keys for typing numbers into the
computer. On recent Macintosh models, the keypad is physically
built into the keyboard unit; on earlier models, it's an optional
separate unit that connects to the keyboard with a cable.

object module: The file containing the compiled code of a Pascal
unit, to be linked with the application program after compilation.
open: (1) To create an access path to a file. (2) To prepare a device
driver for operation.

Open routine: The driver routine that prepares a device driver for
operation.

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 result is a 1 if either
or both operands have 1s at the corresponding bit position, or 0 if
both have 0s.

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.

oval: A graphicalfigure, circular or elliptical in shape; defined by an
enclosing rectangle.

owned resource: A resourcethat is associated with another (owning)
resource, such as a device driver, desk accessory, definition routine,
or package, and whose resource IDmust be adjusted when that of the
owning resource is changed in order to maintain the association and
avoid numbering conflicts.

owning window: The window with which a given control is associ-
ated.

package: A resource, usually residing in the system resource file (or
in ROM on some models), containing a collection of general-purpose
routines that can be loaded into memory when needed; used to
supplement the Toolbox with additional facilities.

package number: The resource ID of a package; must be between 0
and 15 (or 0 and 7 on earlier Macintosh models).

package trap: AToolbox trap used at the machine-language level to
call a routine belonging to a package. In the original Toolbox there
are eight package traps, named _PackO to _Pack7; on more recent
models there are sixteen, named _PackO to _Packl15.
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page-down region: The area of a scroll bar’s shaft below or to the
right of the scroll box, which causes it to scroll down or to the right a
windowful (“page”) at a time when clicked with the mouse.

page rectangle: A rectangle, kept in the printer information subrecord
of a print record, that defines the printable area of the page, estab-
lishes its coordinate system, and serves as the port rectangle of its
printing port. Compare paper rectangle.

page-up region: The area of a scroll bar’s shaft above or to the left
of the scroll box, which causes it to scroll up or to the left a windowful
(“page”) at a time when clicked with the mouse.

paint: To fill a shape with the pen pattern of the current port.
paper rectangle: A rectangle, kept in a field of the print record, that
defines the dimensions of the physical sheet of paper in the coordi-
nate system established by the page rectangle.

paper size table: A data structure defining the selection of paper
sizes to be offered to the user in a printer’s style dialog, stored as a
resource in the printer resource file.

parallel port: A connector on the back of the Macintosh for
communicating with peripheral devices via the SCSI parallel inter-
face.

parameter block: A complex data structure describing an operation
to be performed by the low-level file system.

parameter RAM: A small amount (256 bytes) of read/write memory
that is stored on the real-time clock chip and powered independently
by a battery even when the machine’s main power is turned off; used
to store operating characteristics of the system that must be retained
from one working session to the next, such as those set by the user
via the Control Panel desk accessory.

part code: An integer denoting the part of the screen, or of a window
or control, in which the mouse was pressed; compare hit code.
Pascal-format string: A sequence of text characters represented in
the internal format typically used by Pascal compilers, consisting of
a length byte followed by from O to 255 bytes of character codes.
pass-along driver: The dummy printer driver built into the Macin-
tosh ROM, which intercepts all requests for driver operations and
passes them to the actual printer driver, installed from the printer
resource file with the Chooser desk accessory.

pattern: A small bit image (8 pixels by 8) that can be repeated
indefinitely to fill an area, like identical floor tiles laid end to end.

pattern list: A resource consisting of any number of patterns.
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pattern transfer modes: A set of transfer modes used for drawing
lines or shapes or filling areas with a pattern; compare source transfer
modes.

pen: See graphics pen.

pen level: Aninteger associated with a graphics portthat determines
the visibility of the port’s graphics pen. The pen is visible if the pen
level is zero or positive, hidden if it’s negative.

pen location: The coordinates of the graphics penin a given graphics
port.

pen mode: The transfer mode with which a graphics portdraws lines
and frames or paints shapes; should be one of the pattern transfer
modes.

pen pattern: The pattern in which a graphics port draws lines and
frames or paints shapes.

pen size: The width and height of the graphics pen belonging to a
graphics port.

pen state: The characteristics of the graphics pen belonging to a
graphics port, including its pen location, pen size, pen mode, and pen
pattern.

period: The duration in time of one cycle of a sound wave,

periodic task: An operation that a device driver or desk accessory
must perform at regular intervals in order to function properly.

peripheral device: An article of input/output or other equipment
that is separate from the Macintosh and connected to it with a cable,
such as a disk drive, printer, or modem.

phase: The relationship in time between two sound waves, or
between a single sound wave and a fixed reference point, commonly
expressed as an angle in degrees or radians representing a fraction
of a complete cycle.

phase offset: The index of the first sound sample to be taken from
a waveform array, denoting the phase of the corresponding sound.
physical end-of-file: The character positionfollowing the last byte of
physical storage space allocated to a file.

picture: A recorded sequence of QuickDraw operations that can be
repeated on demand to reproduce a graphical image.

picture comment: A special command embedded in a picture to
convey additional information, unused by QuickDraw but meaning-
ful to some other application program. The general nature of the
information is identified by an integer comment type; the information
itself constitutes the comment data.
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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.

pixel: Asingle spot forming part of a graphical image when displayed
on the screen; short for “picture element.” Compare dot.

pixel display rate: The frequency with which pixels are painted on
the Macintosh screen, equal to 15.6672 megahertz (15,667,200
pixels per second).

plane: A window'’s front-to-back position relative to other windows
on the screen.

point: (1) A position on the QuickDraw coordinate grid, specified by
a pair of horizontal and vertical coordinates. (2) A unit used by
printers to measure type sizes, equal to approximately 1/72 of an
inch.

point size: See type size.

polygon: Agraphical figure defined by any closed series of connected
straight lines.

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

port: (1) A connector on the back of the Macintosh for communica-
tion with a peripheral device, such as a printer or medem. (2) Short
for graphics port.

port rectangle: The rectangle that defines the portion of a bit map
that a graphics port can draw into.

portrait orientation: The arrangement of material on a printed page
in the “tall” direction, with the longer dimension of the paper running
vertically; compare landscape orientation.

post: To record an event in the event queue for later processing.
PostScript: A device-independent page description language, devel-
oped by Adobe Systems Incorporated and licensed by Apple for use
in the LaserWriter printer.

Prime routine: The driver routine that transfers data to and from a
peripheral device.

print buffer: An area of memory reserved for output to the printer
during the second stage of a spool printing operation; compare spool
buffer.

print record: A data structure containing all the information needed
to carry out a single printing job.

printer driver: The device driver for communicating with a printer
through one of the Macintosh’s built-in ports.
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printer information subrecord: The part of a print record that
summarizes the characteristics of a particular type of printer.
printer port: One of the two serial ports on the back of the
Macintosh, designated as port B and intended to be used for
connecting a printer; not to be confused with a printing port.

printer resource file: A file containing the resources the Toolbox
needs to communicate with a particular type of printer, including a
printer driver and specialized code to implement the standard Tool-
box printing routines.

printer type code: An integer code in the style subrecord of a print
record that identifies the type of printer to which the record applies.
printing dialog record: A data structure defining the structure and
behavior of a printing-related dialog.

printing port: A special-purpose graphics port whose bottleneck
routines direct their output to a printer or spool file instead of the
display screen.

printing status record: A data structure maintained by the Toolbox
during spool printing, in which it reports to the calling program on the
status of the printing operation.

print-time information subrecord: A part of a printrecord, identical
in structure to the printer information subrecord, that is used pri-
vately by the Toolbox for its own purposes.

pull down: To display a menu on the screen by pressing the mouse
inside its title in the menu bar.

pulse-width encoding: The engineering technique used to drive the
Macintosh speaker, in which a magnitudevalue taken from the sound
buffer determines the duration of the electrical pulse transmitted to
the sound generator.

purge: To remove a relocatable block from 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 handles to the block become empty handles.

purge bit: Aflag in the high-order byte of a master pointerthat marks
the associated block as purgeable.

purgeable block: A relocatable block that.can be purged from the
heap to make room for other blocks.

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

pushbutton: A button that causes some immediate action to occur,
either instantaneously when clicked with the mouse or continuously
for as long as the mouse button is held down; compare checkbox,
radio buttons.
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pushdown stack: See stack.

queued operation: An input/output operation that is saved for later
execution, rather than executed immediately when requested.
QuickDraw: The extensive collection of graphics routines built into
the Macintosh ROM.

QuickDraw globals pointer: A pointer to the global variables used
by QuickDraw, kept at address 0 (A5) in the application global space.
radio buttons: A group of two or more related buttons, exactly one
of which can be on at any given time; turning on any button in the
group turns off all the others. Compare pushbutton, checkbox.
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 ROM contains the built-in
machine code of the Macintosh Operating System, QuickDraw, and
the User Interface Toolbox; on larger models it also includes some
packages, device drivers, and other frequently used resources.
Compare read/write memory.

read/write memory: Memory that can be both read and written;
commonly known by the misleading term random-access memory, or
RAM. Compare read-only memory.

reallocate: To allocate fresh space for a relocatable block that has
been purged, updating the block’s master pointer to point to its new
location. Only the space is reallocated; the block’s former contents
are not restored.

recalibrate: To recalculate the line breaks in an edit record after any
change in its text, text characteristics, or destination rectangle.
rectangle: A four-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.

reference constant: A 4-byte field included in every window record
or control record for the application program to use in any way it
wishes.

reference number: See directory reference number, driver reference
number, file reference number, volume reference number.

refresh: Toredraw the entire contents of the Macintosh screen, from
the top-left corner to the bottom-right.

refresh rate: The frequency with which the Macintosh screen is
refreshed, equal to approximately 60.15 hertz (frames per second).
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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 or
consist of two or more separate pieces.

register-based: Describes a Toolbox routine that accepts its para-
meters and returns its results directly in the processor’s registers;
compare stack-based.

release: See deallocate.

relocatable block: A blockthat can be moved within the heap during
compaction, referred to by double indirection with a handle; compare
nonrelocatable block.

resource: A unit or collection of information kept in a resource file
on a disk (or in ROM on some Macintosh models) and loaded into
memory when needed.

resource compiler: A utility program that constructs resources
according to a coded definition read from a text file.

resource data: The information a resource contains.

resource editor: A utility program with which resources can be
defined or modified directly on the screen with the mouse and
keyboard.

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 fork: The fork of a file that contains the file’s resources;
usually called a resource file. Compare data fork.

resource ID: An integer that identifies a particular resource within
its resource type.

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

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

resource type: A four-character string that identifies the kind of
information a resource contains.

response procedure: A procedure that definesthe action tobe taken
when the mouse is clicked in a dialog itemof a printing-related dialog.
result code: An integer code returned by a Toolboxroutine to signal
successful completion or report an error.

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

routine selector: An integer used at the machine-language level to
identify a specific routine that is called via a more general Toolbox
trap, such as a package trap or the general-purpose printing trap
_PrGlue.

row width: The number of bytes in each row of a bit image.
sampling rate: The number of elements to be skipped between
successive sound samples taken from a waveform array, which
determines the pitch of a voice in _four-tone sound, or the pitch and
duration of a free-form sound.

scan direction: The direction in which a page image is broken into
bands for printing.

scan line: One of the horizontal lines painted by the display tube’s
electron beam to make up the immage on the Macintosh screen. The
standard Macintosh display consists of 342 scan lines of 512 pixels
each.

scrap: The vehicle by which information is cut and pasted from one
place to another.

scrap count: An integer maintained by the Toolbox that tells when
the contents of the desk scrap have been changed by a desk
accessory.

scrap file: A disk file holding the contents of the desk scrap.
scrap handle: A handleto the contents of the desk scrap, kept by the
Toolbox in a system global.

scrap information record: A data structure summarizing the
contents and status of the desk scrap.

screen buffer: The area of memory reserved to hold the screenimage.
screen image: The bit image that defines what is displayed on the
Macintosh screen.

screen map: The bit maprepresenting the Macintosh screen, kept in
the QuickDraw global variable ScreenBits [[:14.2.1]. Its bit image is
the screen image; its boundary rectangle has the same dimensions as
the screen, with the origin at coordinates (0, 0).

screen printing: Alow-level printing operation, implemented by the
Control routine of the printer driver, for transmitting all or part of the
current screen image directly to the printer.



586 Mastering the Toolbox

scroll: To move the contents of a window with respect to the window
itself, changing the portion of a document or other information that's
visible within the window.

scroll bar: A control associated with a window that allows the user
to scroll the window’s contents.

scroll box: The indicator of a scroll bar, a small white box that can
be dragged to any desired position within the scroll bar’s shaft; also
called the “thumb.”

SCSI: Small Computer Standard Interface, a parallel interface built
into some Macintosh models for communicating with peripheral
devices; commonly pronounced “scuzzy” (or “sexy,” according to
personal temperament).

selection: An object or part of a document designated by the user
to be acted on by subsequent commands or operations.

selection range: A pair of character positions defining the beginning
and end of the selection in an edit record.

serial driver: The device driver built into ROM for communicating
with peripheral devices through the Macintosh’s built-in serial ports.
serial port: A connector on the back of the Macintosh for commu-
nicating with peripheral devices such as a hard disk, printer, or
modem.

setting: An integer specifying the current state or value of a control.
shaft: The vertical or horizontal body of a scroll bar, within which the
scroll box slides.

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.

shape drawing: Drawing shapes in a graphics port, using the
operations _frame, paint, fill, erase, and invert.

Shift key: A modifier key on the Macintosh keyboard, used to
convert lowercase letters to uppercase or to produce the upper
character on a nonalphabetic key.

show: To make a window, control, or other object visible.
Sidewindow: The example window definition function developed in
this volume.

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 autograph
resource.
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sine wave: A waveformwhose shape is defined by the trigonometric
sine function.

68000: See MC68000.

68020: See MC68020.

68881: See MC68881.

6522: See SY6522.

size box: The small box at the bottom-right corner of a document
window, with which it can be resized by dragging with the mouse.
size region: The area of a window with which it can be resized by
dragging with the mouse; also called the “grow region.” In a document
window, the size region is the size box.

Skinny Mac: See Macintosh 128K.

sound buffer: The area of memory whose contents determine the
sounds to be emitted by the Macintosh speaker.

sound chip: The special-purpose chip that controls the Macintosh
sound generator. The sound chip in the classic Macintosh and
Macintosh SE is manufactured by Sony Corporation; the Macintosh I
uses a custom Apple sound chip.

sound driver: The device driver built into ROM for controlling the
sounds emitted by the Macintosh’s built-in speaker.

sound generator: The electronic circuitry that produces sounds
through the Macintosh’s built-in speaker.

sound number: An integer identifying the error sound to be emitted
by an alert.

sound procedure: A procedure that defines the error sounds to be
emitted by alerts.

sound record: The data structure that defines the pitch, timbre, and
phase of the four voices forming a four-tone sound.

sound sample: A value representing the magnitude of a sound at a
given point in time.

sound synthesizer: The part of the sound driver that produces a
particular type of sound: see square-wave synthesizer, four-tone
synthesizer, free-form synthesizer.

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; compare pattern transfer modes.

speaker volume: A global setting that controls the maximumvolume
produced by the Macintosh speaker, chosen by the user with the
Control Panel desk accessory and stored in parameter RAM.
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spool buffer: An area of memory reserved for input from the spool
file during the second stage of a spool printing operation; compare
print buffer.

spool file: A temporary file in which page images are saved between
the imaging and printing stages of a spool printing operation.

spool printing: (1) Broadly, a printing method in which imagingand
printing are two distinct stages: page images are saved in a
temporary, intermediate form and later sent to the printer in a
separate operation. (2) More narrowly, the second stage of this
process, in which the saved page images are retrieved and sent to the
printer.

spooling: The first stage of spool printing, in which the contents of
each page are imaged and saved in a temporary, intermediate form
for later printing.

square wave: A waveform that oscillates directly between a maxi-
mum positive and a maximum negative amplitude, with no gradual
transition in between.

square-wave sound: A sequence of tones forming a single melodic
line. Each tone has a square waveform, producing a flat, synthetic-
sounding timbre.

square-wave synthesizer: The part of the sound driver that
produces square-wave sound.

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.

stack-based: Describes a Toolbox routine that accepts its parame-
ters and returns its results on the stack, according to Pascal
conventions; compare register-based.

stack pointer: The address of the current top of the stack, kept in
processor register A7.

stage list: A data structure that defines the behavior of a staged alert
at each consecutive occurrence.

staged alert: An alert that behaves differently at consecutive
occurrences.

Standard File Package: A standard package, provided in the system
resource file, that provides a convenient, uniform way for the user to
supply file names for input/output operations.
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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.

starting angle: The angle defining the beginning of an arc or wedge.
startup handle: A handleto a program’s startup information, passed
to the program by the Finder as an application parameter.

startup information: A list of document files selected by the user to
be opened or printed on starting up an application program.
startup message: Afield of a program'’s startup informationthat tells
whether the selected document files are to be printed or opened for
ordinary work.

status code: An integer code that identifies the specific status
information to be returned by a device driver’s Status routine.
Status routine: The driver routine that returns information about
the current status of a peripheral device or its driver.

StopWatch: The example desk accessory developed in this volume.
structure region: The total area occupied by a window, including
both its window frame and content region.

style dialog: The dialog boxin which the user supplies a document’s
overall printing-related properties, presented in response to the Page
Setup... menu command and corresponding roughly to the con-
tents of the style subrecord of the print record. Compare job dialog.
style subrecord: The part of a print record that specifies the way the
printer is to be used for a particular job, as distinct from its inherent
characteristics.

subdirectory: Under the Hierarchical File System, a directory con-
tained within another directory.

SY6522: The Versatile Interface Adapter chip used in the Macintosh,
manufactured by Synertek Incorporated; usually called “6522” for
short.

synchronous: Describes an input/output operation that is per-
formed to completion, returning control to the calling program only
after the operation has been carried out in its entirety; compare asyn-
chronous.

synthesizer: See sound synthesizer.

synthesizer record: The data structure that defines a sound to be
played by the sound driver.

system clock: The clock that records the elapsed time in ticks since
the system was last started up. '
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system event mask: Aglobal event maskmaintained by the Toolbox
that controls which types of eventcan be posted into the event queue.
system font: The typeface (normally Chicago) used by the Toolbox
for displaying its own text on the screen, such as window titles and
menu items.

system globals: Fixed memory locations reserved for use by the
Toolbox.

system heap: The portion of the heap reserved for the private use of
the Macintosh Operating System and Toolbox; compare application
heap.

system resource file: The resource fork of the file System, contain-
ing shared resources that are available to all programs.

system window: A window in which a desk accessory is displayed
on the screen; compare application window.

text box: A dialog item consisting of a box into which the user can
type text from the keyboard.

text characteristics: The properties of a graphics port that deter-
mine the way it draws text characters, including its text face, text size,
text style, and text mode.

text face: The typeface in which a graphics port draws text charac-
ters.

text file: A file of file type 'TEXT', containing pure text characters
with no additional formatting or other information.

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

text handle: A handle to a sequence of text characters in memory.
text menu: The standard menu type used by the Toolbox, consisting
of a vertical list of item titles.

text mode: The transfer mode with which a graphics port draws text
characters.

text scrap: The private scrap maintained internally by the TextEdit
routines to hold text being cut and pasted from one place to another
within an application program; compare desk scrap.

text size: The type size in which a graphics port draws text
characters.

text streaming: A low-level printing operation, implemented by the
Control routine of the printer driver, for transmitting a stream of text
characters directly to the printer.

text style: The type style in which a graphics port draws text
characters.
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TextEdit: The collection of text-editing routines included in the User
Interface Toolbox.

ThreeState: The example control definition functiondeveloped in this
volume.

thumb: See scroll box.

tick: The basic unit of time on the system clock; the interval between
successive occurrences of the vertical retrace interrupt, equal to
approximately one-sixtieth of a second.

timbre: (Rhymes with “amber,” not “limber.”) The subjective quality
or character of a sound as perceived by the ear, determined by the
shape of its waveform.

title bar: The area at the top of a document window that displays the
window’s title, and by which the window can be dragged to a new
location on the screen.

Toolbox: (1) The User Interface Toolbox. (2) Loosely, the entire
contents of the Macintosh ROM, including the Macintosh Operating
System , QuickDraw, and the User Interface Toolbox proper.
Toolbox scrap: See text scrap.

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

track: To follow the movements of the mousewhile the user dragsiit,
taking some continuous action (such as providing visual feedback on
the screen) until the button is released.

tracking rectangle: Arectangle that limits the tracking of the mouse
when the user drags a control.

transfer mode: A method of combining pixels being transferred to a
bit map with those already there.

translate: To move a point or graphical figure a given distance
horizontally and vertically.

trap: An error or abnormal condition that causes the MC68000 (or
MC68020) processor to suspend normal program execution tempo-
rarily and execute a trap handler routine to respond to the problem;
also called an exception.

Trap Dispatcher: The trap handler routine for responding to the
emulator trap, which examines the contents of the trap word and
jumps to the corresponding Toolbox routine in ROM.

trap handler: The routine executed by the MC68000 or MC68020
processor to respond to a particular type of trap.

trap macro: A macroinstruction used to call a Toolbox routine from
an assembly-language program; when assembled, it produces the
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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 (_).

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.

trap vector: The address of the trap handler routine for a particular
type of trap, kept in the vector table in memory.

trap word: An unimplemented instruction used to stand for a
particular Toolbox operation in a machine-language program. The
trap word 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.

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

type style: Avariation or set of variations on the basic form in which
text characters are drawn, such as bold, italic, underline, outline, or
shadow.

typecasting: A feature of some Pascal compilers 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).

typeface: The overall form or design in which text characters are
drawn, independent of size or style. Macintosh typefaces are conven-
tionally named after world cities, such as New York, Geneva, or
Athens.

unimplemented instruction: A machine-language instruction
whose effects are not defined by the MC68000 (or MC68020) proces-
sor. Attempting to execute such an instruction causes an ermnulator
trap to occur, allowing the effects of the instruction to be “emulated”
with software instead of hardware.

unit: A collection of precompiled declarations that can be incorpo-
rated wholesale into any Pascal program.

unit number: The index number of a device driver in the unit table,
always a positive integer between 0 and 47 (or 0 and 31 on earlier
models). For drivers that reside in a resource file, the unit number is
also the resource ID.

unit table: The table in memory where the Toolbox keeps handles
to the device control entries for all device drivers installed in the
system.
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unload: To remove an object, such as a resource 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.
unpurgeable block: A relocatable blockthat can’t be purged from the
heap to make room for other blocks.

up arrow: The arrow at the top or left end of a scroll bar, which causes
it to scroll up or to the left a line at a time when clicked with the
mouse.

update: To redraw all or part of a window's content region on the
screen, usually because it has become exposed as a result of the
user’s manipulations with the mouse.

update event: A window event generated by the Toolbox to signal
that all or part of a given window has become exposed and must be
updated (redrawn).

update rectangle: The rectangle within which text is to be redrawn
when an edit record is updated.

update region: The region defining the portion of a window that
must be redrawn when updating the window.

user: The human operator of a computer.

user event: An event reporting an action by the user; see mouse
event, keyboard event, disk-inserted event.

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

User Interface Guidelines: An Apple document that defines the
standard user interface conventions to be followed by all Macintosh
application programs.

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
precompiled unit into a Pascal program.

valid region: An area of a window’s content region whose contents
are already accurately displayed on the screen, and which therefore
need not be updated.

variation code: An integer code, part of a window or control
definition ID, that carries medifying information or distinguishes
among different types of window or control implemented by the same
definition function.
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VBL interrupt: Short for “vertical blanking interrupt”; see vertical
retrace interrupt.

vector table: A table of trap vectors kept in the first kilobyte of RAM,
used by the MC68000 or MC68020 processor to locate the trap
handler routine to execute when a trap occurs.

Versatile Interface Adapter: A special-purpose controller chip, the
Synertek SY6522, used in the Macintosh to control a variety of input/
output devices such as the mouse, keyboard, disk motor, sound
generator, and real-time clock.

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

vertical blanking interrupt: See vertical retrace interrupt.
vertical blanking interval: See vertical retrace interval.

vertical retrace interrupt: An interrupt generated by the Macin-
tosh’s video display circuitry when the display tube’s electron beam
reaches the bottom of the screen and returns to the top to begin the
next frame. This interrupt, recurring regularly at intervals of one tick
(approximately sixty times per second) forms the “heartbeat” of the
Macintosh system.

vertical retrace interval: The interval between successive occur-
rences of the vertical retrace interrupt, equal to one tick or approxi-
mately one-sixtieth of a second.

VIA: See Versatile Interface Adapter.

view rectangle: The boundary to which text is clipped when
displayed in an edit record; also called the “clipping rectangle.”
visible: Describes a window, control, or other object that is logically
in view on the screen. A visible object is actually displayed only if
exposed; compare invisible.

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.

voice: One of the four independently specified tones that combine
to form four-tone sound.

volume: A collection of files grouped together as a logical unit ona
given storage device.

volume name: A string of text characters identifying a particular
volume.

volume reference number: An identifying number assigned by the
file system to stand for a given volume.
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waveform: A curve describing the variations in a sound’s magnitude
over time,

waveform array: An array of sound samples representing a wave-
Jorm.

wavelength: (1) The spatial distance a sound propagates during one
complete cycle. (2) The number of sound samples in a waveformarray
corresponding to one complete cycle.

wedge: A graphical figure bounded by a given arc and the radii
joining its endpoints to the center of its oval.

wide-open region: A rectangular region extending from coordinates
(-32768, -32768) to (+32767, +32767), encompassing the entire
QuickDraw coordinate plane.

window: An area of the Macintosh screen in which information is
displayed, and which can overlap and hide or be hidden by other
windows.

window class: An integer code that identifies the origin and general
purpose of a window, as opposed to its appearance and behavior;
compare window type.

window data record: A data structure maintained by an application
program (not by the Toolbox!) that contains auxiliary information
about a window and is accessed via a handle stored as the window's
reference constant.

window definition function: A routine, stored as a resource, that
defines the appearance and behavior of a particular type of window.
window definition ID: A coded integer representing a window type,
which includes the resource ID of the window definition function along
with a variation code giving additional modifying information.
window event: An eventgenerated by the Toolbox to coordinate the
display of windows on the screen; see activate event, deactivate event,
update event.

window frame: The part of a window that is independent of the
information it displays, and which is drawn automatically by the
Toolbox; compare content region.

window list: A linked list of all windows in existence at any given
time, chained together through a field of their window records.
Window Manager port: The graphics port in which the Toolbox
draws all window frames.

window pointer: A pointer to a window record.

window record: A data structure containing all the information
associated with a given window. .
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window template: A resourcecontaining all the information needed
to create a window.

window title: The string of text characters displayed in the title bar
of a window.

window type: A category of window, identified by a window
definition ID, whose appearance and behavior are determined by a
window definition function; compare window class.

word: A group of 16 bits (2 bytes) beginning at a word boundary in
memory.

word boundary: Any even-numbered memory address. Every word
or long word in memory must begin at a word boundary.

word break: A character position marking the beginning or end of a
word.

word-break routine: A function associated with an edit record that
determines the locations of the word breaks in the record’s text.
word wrap: A method of wrapping text in which an entire word is
carried forward when beginning a new line, so that no word is ever
broken between lines.

wrap: To format text or other information against a boundary by
beginning a new line whenever the edge of the boundary is reached.
wrapping rectangle: See destination rectangle.

wristwatch cursor: A standard cursor included in the systemn
resource file (or in ROM on some models), used to signal processing
delays.

zoom: To alternate a window between a smaller and a larger size by
clicking with the mouse in its zoom region.

zoom bit: A bit in the window definition ID of a standard document
window that specifies whether the window has a zoom box.

zoom box: The small box near the right end of the title bar, by which
a document window can be zoomed with the mouse.

zoom in: To zoom a window from its larger to its smaller size.
zoom-in rectangle: A rectangle defining the screen location of a
window when zoomed in to its smaller size.

zoom out: To zoom a window from its smaller to its larger size.
zoom-out rectangle: A rectangle defining the screen location of a
window when zoomed out to its larger size.

zoom region: The area of a window by which it can be zoomed with
the mouse. In a document window, the zoom region is the zoom box.
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AccClear control code, 311,

327, 333

AccCopy control code, 311, 327,
333

AccCut control code, 311, 327,
333

AccEvent control code, 306-307,
330

AccPaste control code, 311,
327, 333

AccRun control code, 101, 103,
109, 316

AccUndo control code, 311, 327,
333

Action procedures, 51

ActWindow (MiniEdit), 515-516

AddResMenu, 95, 284

AdjustScroll (MiniEdit), 519

AdjustText (MiniEdit), 506

ADPA (Apple Programmer's and
Developer's Association),
9

AdvanceClock (StopWatch),
317-320, 542
Alarm Clock desk accessory, 100
'ALRT' template, 298
Amplitude field, 270
Amplitude of sound, 248, 256,
270
Apple Programmer’s and
Developer's Association,
9
ArcProc, 63-64
Assembly language
for completion routines, 255
for device drivers, 97-98,
102
QuickDraw variables for,
419
for sound, 277
system variables for,
415-418
trap macros for, 385-399
trap words for, 399-413
Asynchronous drivers, 99
Asynchronous sound requests,
255-256
AsyncTrpBit constant, 100, 117
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Automatic renumbering of

resources, 298
AutoScroll (MiniEdit), 506-507
AutoTrack message, 51, 84
Auxiliary control records, 41, 78
Auxiliary data record, 17-18
Auxiliary information subrecord,

146-147, 209-211, 350
Auxiliary window records, 11, 71
AwFlags field, 11

Background procedures with
printing, 145, 177, 207
Bands for pages, 146, 209
BeginUpdate, 172
Best ImageWriter option, 139
BFileVers fleld, 145, 207
Bit-map printing, 135, 137,
226-227, 354
Bit transfer, low-level, 59-60,
338
BitAnd. 292, 325
BitNot, 297, 325
BitOr. 292, 325
BitsProc, 59
BitXOr, 325
BJDocLoop fleld, 143-145, 191,
206
‘BNDL' resource, 243, 374
Boldface text, 232, 234
Bottleneck record and routines,
6-7, 57-59, 337
Bounds rectangle, 20
Buffers
for printing, 136
for sound, 252-253
for spooling, 175-176
Bug, Toolbox, and window
drawing, 28
Bulilt-in drivers, 94

CalcBoxes (SideWindow), 25-26,
28, 428

CaleCloseBox (SideWindow), 26,
429-430

CalcContRgn (SideWindow), 24,
427

CalcCRgns message, 47, 50, 79

CalcMenuSize, 52-53, 85-86
CalcSizeBox (SideWindow),
25-26, 431
CalcStrucRgn (SideWindow), 24,
428
CalcTitleBar (SideWindow), 26,
429
CalcZoomBox (SideWindow), 26,
430
'CDEF resource, 41, 54, 78, 89,
361
type code for, 91, 371
CGrafPort port, 7
CharWidth, 65
Checkboxes
resource for, 41
three-state, 42-44
CheckboxProc, 42
Chooser desk accessory with
printers, 132-133
ClearMenuBar. 300
Clipping boundaries, setting of,
26

Close boxes, 28-30
CloseAppWindow (MiniEdit),
148, 188, 480-482
CloseDeskAcc. 307, 320,
328-330, 359
CloseDriver, 97, 122-123, 347
CloseSysWindow (MiniEdit),
482-483
Closing
of desk accessories,
283-286, 307, 320-322,
328-330, 359
of device drivers, 97, 104,
106, 122-123, 347
of documents, 218-219
of print drivers, 223, 353
of windows, 148, 188,
480-483
ClrAppFiles. 185
'CNTL' resource, 298
Command key, program to check
for, 173-174
CommentProc, 8, 68-69
Comments, picture, 7-9, 68
Completion routines, 255, 276
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Concurrent printing, 178
ContRgn field, 23
ContrlAction field, 51, 84
ContrlData field, 46, 78-79
ContrlDefProc fleld, 41, 78
ContrlHilite field, 47-48, 82
ContrlMax field, 44, 46, 81
ContrlMin field, 44, 46, 81
ContrlRect field, 47, 80
ContrlRfCon field, 46
ContrlValue field, 50, 81, 83
Control, 96-97, 100, 107,
124125, 347
Control Panel desk accessory
and volume, 253
Control routines and codes, 100,
225, 283-285
for desk accessories,
326-328, 374, 302-319
for device drivers, 96,
103-104
Controls, 41
creation and destruction of,
46-47, 79-80, 343
definition functions for, 41,
77-79, 342
definition ID for, 41, 78
drawing of, 48, 80-81, 343
mouse clicks in, 81-82, 343
records for, 46
three-way, 42-46, 446-458
tracking and positioning of,
49-51, 82-84, 343
CopyBits, 30, 59
Count field, 266, 270
CountAppFiles, 185, 187
Creation
of controls, 46, 79-80, 343
of menus, 52
of windows, 18-22, 72-73,
341
Creator signatures
and desk accessories, 295
and picture comments, 8-9
for printer resources,
131-132
CsCode field
in Control and Status
routines, 100, 103-104,
107, 109, 117, 125
with desk accessories, 286,
302, 326
CsParam field
in Control and Status
routines, 100, 103-104,
117, 125, 286
with desk accessories, 286,
305-306, 309, 326-327,
330
and font support, 232
CurrentA5 system global, 294

Customization

of controls, 41-51, 77-84,
342-343

of menus, 52-54, 84-85,
343-344

of paper sizes, 195-196,
238239

of printing dialogs, 191-195,
235-238, 356

of QuickDraw, 5-9, 57-69,
337-340

of windows, 9-40, 69-77,
341-342

Cut-and-paste editing with
StopWatch, 311
Cycles, sound, 248

DA Handler, 283
Data register in VIA, 252
DataHandle field, 17-18, 71-72
DCE. See Device control entries
DCtlCurTicks field, 101, 115,
316, 334
DCtlDelay fleld, 101, 103, 114,
293, 316
DCtlDriver fleld, 98, 114
DCt1EMask field, 103, 114, 293,
324, 331
DCtlEnable constant, 98, 109
DCtlEntry record, 97, 344
DCtlFlags fleld
with desk accessories, 285,
292, 316, 327, 334
with device drivers, 98, 103,
113-114, 123
DCtlHandle type, 344
DCt1Menu field
with desk accessories, 299,
309, 322, 333
with device drivers, 98, 103,
113-114
DCtlPosition field, 98, 115,
124
DCt1Ptr type, 286, 344
DCt1QHdr field, 99, 114
DCt1RefNum fleld, 98, 114, 296,
329
DCtlStorage field, 98, 113-114,
293-294, 322
DCtlWindow field
with desk accessories, 290,
301, 321, 329
with device drivers, 98,
113-114
DeactWindow (MiniEdit),
516-517
Dequeue, 121, 346
Desk accessories, 281-283
close routine for, 283-286,
307, 320-322, 328-330,
359

Desk accessories—cont
control routine for, 302-319,
326-328, 374
and device drivers, 93-94,
282
and events, 306-309,
330-332, 359-360, 370
and keyboard routines,
335-336
menus for, 95, 332-334,
360
opening routine for,
289-302, 328-330, 359
and periodic tasks,
334-335, 360
sample, 286-289
structure of, 284-286,
323-328, 359
Destruction
of controls, 46-47, 79-80,
343
of windows, 22, 72-73, 341
Device control entries, 94-103,
113-115, 344-345
for desk accessories,
283-284, 280
initialization of, 291-293
menu ID field in, 299
routine for, 224
Device drivers, 93
desk accessories as, 93-94,
282
flags for, 98-99, 108-110,
367
headers for, 101-102,
284-285
identification of, 94-95
opening and closing of, 97,
102-104, 106, 122-123,
347
for printer, 134-135
reading and writing with,
123-124, 347
reference numbers for, 95,
112, 114, 284
sound, 94, 254
standard, 372
structure of, 101-122,
344-346
working with, 95-97
See also Device control
entries
'DFIL type, 295
Dialogs, printer-related,
150-152, 203, 215-216,
352
customization of, 191-195,
235-238, 356
initialization routine for, 192
records for, 237
status, 162-174
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DialogSelect, 172, 181
Dials, 47-48
tracking and positioning of,
49-51, 82-83
Dimensioning of pages, 140-142
DimTitle (ThreeState), 454-455
Dire straits error codes, 382-383
Disk driver, 94
DispCntl message, 46, 79
'DITL' resource, 132, 244, 298,
374
'DLOG" resource, 132, 244, 298,
374
'DMOV’ creator signature, 295
DNeedGoodBye flag, 98, 109, 305
DNeedLock field, 98, 109, 113,
285
DNeedTime field, 101, 109, 316
DoAbout (MiniEdit), 475
DoAbout (StopWatch), 545
DoActivate (MiniEdit), 514-515
DoActivate (StopWatch), 309,
539-540
DoAlias (StopWatch), 312-314,
537-538
DoAppleChoice (MiniEdit), 474
DoBeep (StopWatch), 317, 543
DoCalc (ThreeState), 448
DoCalcRgns (SideWindow),
23-25, 426-427
DoClear (MiniEdit), 503
DoClear (StopWatch), 550
DoClose (MiniEdit), 480
DoClose (StopWatch), 320-322,
550-551
DoContent (MiniEdit), 504
DoControl (StopWatch),
302-305, 311, 533-534
DoCopy (MiniEdit), 502
DoCopy (StopWatch), 549
Documents, printing of,
152-174, 352-353
DoCut (MiniEdit), 501-502
DoCut (StopWatch), 549
DoDisp (ThreeState), 457
DoDispose (SideWindow), 22,
443-444
DoDrag (MiniEdit), 508-509
DoDrag (ThreeState), 456
DoDraw (SideWindow}, 13,
27-28, 431-432
DoDraw (ThreeState), 448-449
DoDrawGIcon (SideWindow),
32-33, 439-440
DoEditChoice (MiniEdit),
500-501
DoEvent (MiniEdit), 470-471
DoEvent (StopWatch), 308-309,
312, 534-535
DoFileChoice (MiniEdit), 152,
475-476

DoGoAway (MiniEdit), 511

DoGoodBye (StopWatch), 550

DoGrow (MiniEdit), 509-510

DoGrow (SideWindow), 36-38,
441-442

DoHit SideWindow), 38-40,
442-443

DoInit (ThreeState), 448

DoKeystroke (MiniEdit),
512-513

DoKeystroke (StopWatch), 312,
536

DoKillI0 (StopWatch), 550

Dollar sign ($) for hexadecimal
notation, 4

DoMenuChoice (MiniEdit), 473

DoMenuChoice (StopWatch),
309-310, 544-545

DoMenuClick (MiniEdit),
472-473

DoMouseDown (MiniEdit),
471472

DoMouseDraw (StopWatch),
535-536

DoNew (MiniEdit), 148, 187,
476477

DoNew (SideWindow), 18-19,
424-425

DoOpen (MiniEdit), 478-479

DoOpen (StopWatch), 290-291,
528

DoPaste (MiniEdit), 502-503

DoPaste (StopWatch), 549

DoPause (MiniEdit}, 169,
181-182, 486-497

DoPause (StopWatch), 547-548

DOpened flag, 99, 109

DoPos (ThreeState), 456

DoPrint (MiniEdit), 152-154,
163-165, 167, 176, 188,
490-491

DoQuit (MiniEdit), 500

DoReset (StopWatch), 319, 548

DoRevert (MiniEdit), 149,
187-188, 487489

DoSave (MiniEdit), 483

DoSaveAs (MiniEdit), 483-486

DoScroll (MiniEdit), 504-505

DoSelect (MiniEdit), 507

DoSetup (MiniEdit}, 152, 188,
489

DoSpoolEvent (MiniEdit),
179-182, 499-500

DoStart (StopWatch), 318,
545-546

DoStartup (MiniEdit), 185-188,
467-469

DoSysClick (MiniEdit), 503

DoTest (ThreeState), 455-456

DoThreeWayCheckbox
(ThreeState), 43-44

DoThreeWayRadioButton
{ThreeState), 44-46
DoThumb (ThreeState), 456
DoTrack (ThreeState), 457
DoTyping (MiniEdit), 513
DoTyping (StopWatch), 312,
314-315, 536-537
DoUndo (MiniEdit), 501
DoUndo (StopWatch), 548
DoUpdate (MiniEdit), 173, 181,
513-514
DoUpdate (StopWatch), 538-539
DoZoom (MiniEdit), 512
Draft printing, 137-138
dialog for, 162
port routines for, 136
DragCntl message, 49, 78,
81-83
DragControl. 49-50, 82-83
DragWindow, 307
DRAMBased flag, 99, 109
DrawButton (ThreeState),
449-450
DrawChar, 65
DrawCheckBox (ThreeState),
450-451
DrawCloseBox (SideWindow),
434-435
DrawCntl message, 48, 51, 80,
83-84
DrawDialog., 161
DrawFrame (SideWindow), 433
DrawGrowlIcon, 31-32
Drawing
of controls, 48, 80-81, 343
of lines, 60-61, 338
of shapes, 62-64, 338-339
of text, 64-66, 339-340
of windows, 26-31, 73-74,
341
DrawMenuBar, 300
DrawRadioButton (ThreeState),
451-452
DrawSizeBox (SideWindow),
33-35, 440441
DrawString. 65
DrawText, 65
DrawTitle (SideWindow),
436-437
DrawTitle (ThreeState),
452-453
DrawTitleBar (SideWindow),
433-434
DrawTitleText (ThreeState),
453-454
DrawWindow (SideWindow), 432
DrawZoomBox (SideWindow), 435
DReadEnable constant, 98, 109
Drivers. See Device drivers
'‘DRVR resources, 55, 94, 126,
362
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‘DRVR' resources—cont
for desk accessories, 284,
295, 299, 329
in printer resource file, 132,
243, 374
type code for, 371
and unit table, 112
DrvrActive flag, 99, 109
DStatEnable constant, 98, 109
Duration field, 261, 270, 272
DWritEnable constant, 98, 109

Editing with StopWatch, 311
EnableFlags field, 54, 86
EndUpdate, 172
Enqueue, 120-121, 346
Enterprise program, 257-261
Equal-tempered music scale,
257, 270, 273
Erasing of shapes, 63
Errors and error reporting
dire straits, 382-383
operating system, 377-382
for printing, 155, 168,
216-217, 352
Events
and desk accessories,
306-309, 330-332,
359-360, 370
and filter functions,
171-172
mask for, 102, 106,
323-325, 359, 370
Exclusive or for toggling, 30
ExitToShell, 188

Faster ImageWriter option, 139
FFMode record, 254
FFSynthPtr type, 274, 358
FFSynthRec record, 274, 276,
358
File menus, 150
File reference numbers, 95
Filling of shapes, 63
Filter functions for printing, 165,
167, 170-172, 192
FilterKey (MiniEdit), 173-174,
181, 494495
Finalize (MiniEdit), 517-518
Finder
printing from, 184-188
resources for, 132, 244-245
startup handle for, 185
FindWindow, 38, 47, 306-307,
329
FixCursor (MiniEdit), 470
FixCursor (StopWatch),
543-544
FixEditWindow (MiniEdit), 508
FixScrollBar (MiniEdit), 510
FixText (MiniEdit), 510-511

'FKEY resource, 229, 335-336,
363, 375
Flags

for drivers, 98-99, 108-110,
367
in record window, 26
FMOutPtr type, 355
FMOutput record, 355
'FOND' resource, 55
'FONT" resource, 55, 91
Font/DA Mover, 295, 299
Fonts, printer, 128-130
characterization table for,
232, 234, 369
numbering rules for, 55
output record for, 232
resource for, 55, 91
support for, 231-234, 355
Foreign writing systems and
menu bars, 20
Four-tone sound, 254, 261-267,
271-274, 357-3568
Frames
display, 251
for shapes, 63
window, 31-32
Free-form sound, 254, 266, 268,
274-275, 358
FreeWave type, 266, 274, 358
'FREF" resource, 243, 374
Frequency of sound waves, 249,
256, 266
FSRead, 96, 106, 123-124, 347
FSWrite, 96, 106, 123-124, 347
FTMode record, 254
FTSndRecPtr type, 271, 358
FTSoundRec record, 271-272,
358
FTSynthPtr type, 271, 357
FTSynthRec record, 271-272,
276, 357
'FWID' resource, 55, 91

CetAppFiles, 185, 187
GetDCtlEntry, 115, 344
GetItem, 289
GetMBarHeight, 20
GetMenu, 52, 85
GetMenuBar, 300
GetMouse, 83
GetNewDialog., 167, 177
GetNewWindow, 9-10, 70
GetNextEvent, 181, 306, 327,
330
GetPicProc, 66-67
GetPort, 293
GetSoundVol, 253, 278, 359
GetWMgrPort, 20
Global storage for desk
accessories, 293-295

Glue
for driver routines, 102
for printing calls, 133
GoAwayFlag flag, 26, 73
GoodBye control code, 98, 103
GrafPort record, 6, 58
GrafProcs fleld, 6, 58
GrafVerb type, 62-63, 339
Graphics ports, 6, 59-60, 338
Gray pen pattern, 38, 75, 86
Grow icons, 31-35, 37
Grow images, 36-38
GrowWindow., 35

Height

of menu bars, 20

of page, 168

of paper, 143
Hertz, 249
Hexadecimal notation, 4
High-level routines for device

drivers, 95-96

Hilited flag, 26, 34, 73-74
HiliteMenu. 309
Hit codes, 28, 38, 75-76,
Horizontal retrace interval, 251
Host programs, 282
Hungarian notation, 136

'ICN#' resource, 243, 374
'ICON' resource, 298
ICopies fleld, 144, 206
Identification of device drivers,
94-95
IDev field, 140, 143, 201, 209
IFileVol field, 145, 207
IFstPage field, 144, 184, 206
IHRes field, 140, 199, 201, 209
ILstPage field, 144, 206, 220
ImageDoc (MiniEdit), 156,
165-168, 170, 172,
492-493
ImageFilter (MiniEdit), 167,
170-172, 181, 493494
ImagePage (MiniEdit), 158-161,
167-169, 172, 495-496
ImagePrep (MiniEdit), 155-158,
161, 491-492
ImageWriter printers, 128-129
dialogs for, 160
draft printing with, 137
modifiers and flags for, 142
resource file for, 131-132
spool printing with, 139
style flags for, 368
Imaging and printing, 135-139,
155-162, 219-221, 353
InContent part code, 38
Indicators, dial, 48-51, 82-83
InitCntl message, 46, 79
InitDialogs. 132, 213
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InitFlags (StopWatch),
532-533
InitFonts, 132, 213
InitGraf, 132, 213
Initialization
of DCE, 291-293
of printing, 132, 147-148,
213-214, 351
of windows, 18-19
of zoom rectangles, 18-22,
71
Initialize (MiniEdit), 465-466
InitMenus, 213
InitStyleDialog (MiniEdit),
193
InitWindows, 132, 213
Input/output. See Device drivers
InsertMenu., 300
InsertResMenu, 95, 284
Installation of printers, 132-134
Interrupt handlers, 99, 102
Inverting of shapes, 63, 138
InvertOval. 138
InvertRect, 138
IoBuffer field, 103, 254
IoCheck (MiniEdit), 155,
523-524
IoCmdAddr field, 100
IoCompletion field, 255
I0QType type, 99
IoRefNum field, 254, 277
IoReqCount field, 103, 254
IoResult fleld, 102, 106, 256,
277, 284
IoTrap field, 99-100, 103, 107,
117
IPageH field, 143, 204
IPageV field, 143, 204
IPrAbort error code, 168, 182,
207, 217
IPrPgFract constant, 143
IPrRelease constant, 149
IPrVersion. 148, 199, 214
IsDialogEvent. 172, 181, 307
Italic text, 232, 234
IVRes field, 140, 199, 201, 209,
230
TWRT creator signature, 132

Job dialogs, 150, 203, 215

Job subrecords, 143-145, 203,
205-208, 350

Just-tempered tuning scale, 257,
270, 273

Keyboard
aliases for, 173-174,
311-314
and desk accessories,
335-336

Keyboard—cont
input from, 314-315
KillCode control code, 103
Killlo
and desk accessories, 305,
326
for device drivers, 97, 107,
125, 347
and sound routines, 256
Kilohertz, 249

Landscape orientation, 142-143,
146-147
LaserWriter printers, 128-130
dialogs for, 150-151
draft printing with, 138
imaging with, 145
and picture comments, 8
resource file for, 131-132
Limiting rectangles, 50
Line, 61
LineProc. 60-61
Lines, drawing of, 60-61, 338
LineTo,. 61
LocalToGlobal. 20
Low-level routines
for device drivers, 95-96,
132
for graphics ports, 6, 59-60,
338
for printing, 134-135,
223-235, 353-355
LoWord, 28
'LWRT creator signature, 132

Macintosh Technical Notes, 9
Macros, trap, 385-399
Magnitude of sound waves, 248
MainLoop (MiniEdit), 469-470
Margins for printing, 158
Masks
event, 102, 106, 323-325,
359, 370
for zoom box toggling, 30-31
MBarEnable global, 300
MChooseMsg message, 53-54, 87
'MDEF" resource, 52, 54, 85, 80,
363, 371
MDrawMsg message, 53, 86
Megahertz, 249
Memory allocation for drivers, 98
'MENU' resource, 52
MenuHeight field, 52, 86
MenuKey, 311, 333
MenuProc fleld, 52-563, 85-86
Menus
customization of, 52-54,
84-85, 343-344
definition procedure for,
52-53, 84-85, 343-344

Menus—cont
desk accessory, 95,
332-334, 360
displaying of, 86-87, 344
and foreign writing systems,
20
messages for, 53-54, 86-87
mouse clicks at, 87, 344
MenuSelect, 53-54, 309, 333
MenuWidth fleld, 52, 86
Messages
for menus, 53-54, 86-87
for window definition
functions, 11-12, 71
MiniEdit program, 458-465
ActWindow. 515-516
AdjustScroll, 519
AdjustText. 506
AutoScroll, 506-507
CloseAppWindow. 148, 188,
480-482
CloseSysWindow, 482-483
DeactWindow, 516-517
DoAbout, 475
DoActivate. 514-515
DoAppleChoice. 474
DoClear. 503
DoClose, 480
DoContent. 504
DoCopy. 502
DoCut. 501-502
DoDrag. 508-509
DoEditChoice. 500-501
DoEvent. 470-471
DoFileChoice, 152,
475-476
DoGoAway. 511
DoGrow, 509-510
DoKeystroke, 512-513
DoMenuChoice, 473
DoMenuClick, 472-473
DoMouseDown, 471-472
DoNew. 148, 187, 476-477
DoOpen, 478-479
DoPaste, 502-503
DoPause, 169, 181-182,
496497
DoPrint, 152-154,
163-165, 167, 176, 188,
490-491
DoQuit. 500
DoRevert, 149, 187-188,
487-489
DoSave, 483
DoSaveAs, 483-486
DoScroll, 504-505
DoSelect, 507
DoSetup. 152, 188, 489
DoSpoolEvent, 179-182,
499-500
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MiniEdit program—cont
DoStartup, 185-188,

467-469
DoSysClick. 503
DoTyping., 513
DoUndo. 501
DoUpdate, 173, 181,
513-514
DoZoom, 512
FilterKey, 173-174, 181,
494-495
Finalize, 517-518
FixCursor, 470
FixEditWindow., 508
FixScrollBar, 510
FixText, 510-511
ImageDoc. 156, 165-168,
170, 172, 492-493
ImageFilter, 167,
170-172, 181, 493-494
InagePage. 158-161,
167-169, 172, 495496
ImagePrep. 155-158, 161,
491-492
Initialize, 465-466
InitStyleDialog., 193
IOCheck, 155, 523-524
MainLoop., 469-470
OffsetWindow, 477-478
OpenFile, 187, 479-480
Page Setup... command,
132, 143, 150-152
Print... command, 132,
150-152, 163-165
ReadDeskScrap, 521-522
ScrollCharacter,
520-521
ScrollText, 505-506
ScrollToSelection.,
519-520
SetUpCursors, 467
SetUpMenus, 467
ShowSpoolStatus, 179,
182-184, 498-499
SpoolBackground, 179
SpoolPrint, 176-177, 497
StyleFilter., 194-195
StyleResponse, 195
WindowDirty, 518-519
WriteDeskScrap, 522-523
WriteFile, 149, 486-487
ModalDialog, 165, 167-168,
170, 172-173, 192-193
Mode field, 256, 261, 266-267,
272, 274
Modifiers field, 312
Mouse clicks
in controls, 81-82, 343
and desk accessories, 293,
306
with menus, 87, 344

Mouse clicks—cont
in three-way controls, 43-46
in windows, 3840, 75-77,
342
MoveControl, 83
MsgParam, 26, 28, 37-38
MSizeMsg message, 53, 86
MultiFinder, desk accessories in,
283
Multitasking environment, desk
accessories in, 283
Music. See Sound

NearPoint (SideWindow), 24,
444-445

Neutral state, three-way controls
with, 42-46

NewControl, 78

NewHandle, 147, 270, 275

NewMenu, 52, 85

NewPtr. 261, 270, 275

NewWindow, 9, 70

'NFNT' resource, 55, 91

Normalization of sound waves,
262

Note Pad desk accessory and
goodbye, 99

NotPatXOr transfer mode, 38,
75, 138

NotScrXOr transfer mode, 138

Null events and filter functions,

171-172
Numbering
of pages, 144

of resources, 55, 298
NumToString, 184

OffsetRgn, 24
OffsetWindow (MiniEdit),
477-478
OpenDeskAcc. 289-290,
328-329, 359
OpenDriver, 96, 122-123, 347
OpenFile (MiniEdit), 187,
479-480
Opening
of desk accessories,
283-286, 289-302,
328-330, 359
of device drivers, 96,
102-103, 106, 122-123,
347
of documents, 218-219
of print drivers, 223, 353
OpenPicture, 220
Operating system
and device drivers, 93
error codes for, 377-382
queues for, 117-120, 346
OvalProc, 63
Owned resources, 80-91, 367

Owned resources—cont
and copying of definition
files, 54-55
and desk accessories,
295-298
type codes for, 371

'PACK' resource, 55, 371
Page Setup... command
(MiniEdit), 132, 143,
150-152
Pages
dimensioning of, 140-142
imaging and printing of,
135-139, 155-162,
219-221, 353
rectangle for, 140-141, 201,
204
Painting of shapes, 63
Paper and paper sizes
customization of, 195-196,
238-239
rectangle for, 140-143, 199,
204
standard, 373
table for, 195, 364
Parallel port drivers, 94
ParamBlkPtr type, 116, 345
ParamBlkType type, 116, 345
ParamBlockRec record,
116-117, 345
Parameter blocks, 96, 284
ParamText, 161, 167, 184
ParmBlkPtr. 286
Part codes for controls, 43, 82
Pattern lists for fill patterns, 293
PatXOr transfer code, 138
'PDEF resource, 55, 241-243
contents of, 373
and printer installation,
132-135, 137
in printer resource files,
243-245
and routine selectors,
190-191
type code for, 371
Peek global variable, 13
Pen characteristics and
definition functions, 26
Periodic tasks
and desk accessories,
334-335, 360
and device drivers, 100-101,
106
PeriodicTask (StopWatch),
316-317, 541
Periods (.) for device driver
names, 95, 1086, 284
Periods of waves, 248-249
'PFIL’ type, 139
PFileName field, 146
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Phase of sound waves, 249, 262
PicComment, 8, 68, 340
PicLParen type, 69
PicRParen type, 69
'PICT resource, 298
Picture comments, 7-9, 68, 340
Pictures, processing of, 66-67,
340
PIdleProc field, 145, 178,
206-207
Pitch of sound, 249, 273
Pixels and sound, 251
PlayChord program, 263-266
PolyProc, 63
PortBits field, 20
Portrait orientation, 142-143,
146-147
PortRect field, 23, 72
Ports
graphics, 6, 59-60, 338
printing, 7, 135-137
PosCntl message, 50-51, 83
PostScript language, 128-130
PrClose, 132, 134, 213, 351
PrCloseDoc
and document printing, 153,
198, 218-219, 352
and 'PDEF resource, 180,
243
and PrOpenDoc, 185, 175
and spool printing, 221-222
PrClosePage
and document printing, 163,
161, 219-220, 353
and 'PDEF'’ resource,
190-191, 243
and PrOpenPage, 165
PrCtlCall, 225-226, 228, 354
PrDlgMain. 191-193, 236-237,
356
PrDrvrClose, 134, 213, 223,
353
PrDrvrDCE, 224, 353
PrDrvrOpen, 134, 223, 353
PrDrvrVers, 224, 363
'PREC' resource, 364
and paper size, 195-196,
239
and print records, 148, 214
in printer resource file, 132,
240-241, 243-245, 374
'PRER' resource, 131, 133, 244
PrError, 155, 168, 216-217,
352
'PRES' resource, 131, 133, 244
PrGeneral, 137, 196, 243
_PrGlue trap, 133-134, 189,
213-214, 387
Prime driver routine, 103, 124,
283-285
PrInfo subrecord, 140

PrInfoPT subrecord, 140
Print... command (MiniEdit),
132, 150-152, 163-165
.Print driver, 134
Print records, 139-149, 198, 348
initialization of, 147-148,
351
saving of, 148-149
Print-time information
subrecord, 140
PrintDefault, 147-148, 191,
199, 207, 214, 351
Printer information subrecord,
140-142, 200-202, 349
Printers, 128-130
buffers for, 175-176
control of, 229-231,
354-355
device type codes for, 372
dialogs for. See Dialogs,
printer-related
driver for, 94, 134-135,
223-225, 353
font support for, 231-234,
355
installation of, 132-134
resource file for, 130-135,
376-377
PrintFile standard file name,
145
Printing, 127
concurrent, 178
of documents, 152-174,
352-353
draft, 136-138, 162
error reporting for, 155,
168, 216-217, 352
from Finder, 184-188
g of pages for,
135-139, 155-162,
219-221, 353
initialization for, 132,
147-148, 213-214, 351
low-level, 134-135,
223-235, 353-355
with MiniEdit, 458-524
opening and closing of
documents for, 218-219
ports for, 7, 135-137, 197,
348
of screen, 135, 228-229,
354
of spool files, 138-139,
174-184, 221-222, 353
status file for, 182
status record for, 211-212,
351
PrJobDialog
and document printing,
152-153, 155
and job subrecord, 207

PrJobDialog—cont
and print records, 199
for printer dialogs,151, 191,
193, 215, 352
PrJobInit, 236-237, 356
PrJobMerge, 215-216, 352
PrNoPurge, 224, 353
PrOpen, 132, 134, 213, 351
PrOpenDoc
for document printing, 153
and job subrecords, 207
and 'PDEF’ resource,
190-191, 243
and PrCloseDoc, 155
for printing ports, 135, 156,
175, 198, 218-219, 352
and spool printing, 222
PrOpenPage
and job subrecord, 206
and page imaging, 153, 161,
219-220, 353
in 'PDEF resources,
190-191, 243
and PrClosePage, 155
PrPicFile
and buffers, 175-176
and printing status record,
182, 211
and PrOpenDoc, 175
and spool printing, 139,
183, 155, 177, 219,
221-222, 353
PrPurge, 224, 353
PrSetError, 168, 207,
216-217, 352
PrStlDialog
and document printing, 152
and job subrecord, 207
and print record, 199
for printer dialogs, 151, 191,
193, 215, 237, 352
PrStlInit, 193, 236-237, 356
PrValidate
and job subrecord, 207
and print records, 148-149,
214, 351
and printer dialogs, 151,
216, 236
and selector routines, 189,
191
PrXInfo field, 176
'PSYS' creator, 139
Pulse-width encoding, 253
Pushbuttons, resource for, 41
PutPicProc. 66-67

QDProcs record, 6-8, 57-69,
337-340
QDProcsPtr type, 57, 337
QElem record, 118-119, 346
QElemPtr type, 118, 346
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QHdr record, 118-119, 346
QHdrPtr type, 118, 346
QLink field, 99
QType fleld, 99
QTypes type, 99, 119, 346
Queues, 1/0, 99-100, 116-118,
345
manipulation of, 120-122,
346
operating system, 117-120,
346

vertical retrace, 255
QuickDraw
customization of, 5-9,
57-69, 337-340
and PostScript, 128
variables for, 419

Radio buttons
resource for, 41
three-state, 42, 44-46
RadioButProc, 42
ReadDeskScrap (MiniEdit),
521-522
ReadDeskScrap (StopWatch),
302, 540-541
Reading with devices, 123, 347
Rectangles
limiting, 50
paper and page, 140-142,
199, 201, 204
RectProc, 63
RectRgn, 47
RefCon field, 17
Refreshing of screen display, 251
Region data structures, 23
Regions for controls, 47, 80
Registers, microprocessor, 96,
102, 107
Resolution for ImageWriter, 142
Resources, 361-365
driver-related, 126
numbering of, 55, 298
owned. See Owned
resources
printing-related, 130-135,
240-245
Response procedure, 192
Result global variable, 13, 39
RgnProc, 63
Rounded-corner windows, 10
Routine selectors, 134
format of, 189-191
RPage field, 141
RPaper field, 141, 143
RRectProc, 63

Sampling rate for sound,
262-263, 273, 275, 370
Saving of print records, 148-149

Scaling
of fonts, 234
of sound, 275
Scan direction field for printing,
146
Scan lines, 251
Screen printing, 135, 228-229,
354
ScreenBits global screen map,
20
Scroll bars
as indicators, 49
parts of, 43
resource for, 41
ScrollCharacter (MiniEdit),
520-521
ScrollText (MiniEdit), 505-506
ScrollToSelection (MiniEdit),
519-520
ScrXOr transfer mode, 30, 138
SCSI (Small Computer Standard
Interface), 94
SelectWindow, 290
Serial driver, 94
SetCtlAction, 51
SetCtlMax,. 48, 51, 81, 83
SetCtlMin. 48, 51, 81, 83
SetCtlvValue, 48, 51, 81, 83-84
SetMenuBar, 300
SetSoundVol, 253, 278, 359
SetStdCProcs, 7
SetStdProcs, 7, 57-58
SetUpCursors (MiniEdit), 467
SetUpData (StopWatch), 290,
294~-296, 529
SetUpDCE (StopWatch), 290-294,
528-529
SetUpMenu (StopWatch),
298-300, 530
SetUpMenus (MiniEdit), 467
SetUpResources (StopWatch),
297-298, 5629-530
SetUpText (StopWatch), 302,
531-532
SetUpWindow (StopWatch),
301-302, 531
SetUpZoomRects (SideWindow),
18-22, 425-426
Shadowed text, 233-234
Shape of printed dots, 142
Shapes, drawing of, 62-64,
338-339
ShowSpoolStatus (MiniEdit),
179, 182-184, 498499
SideWindow program, 12-13,
421-424
auxiliary data record for,
17-18
CalcBoxes. 25~26, 28, 428
CalcCloseBox, 26,
429-430

SideWindow program—cont
CalcContRgn. 24, 427
CalcSizeBox, 25-26, 431
CalcStrucRgn, 24, 428
CalcTitleBar, 26, 429
CalcZoomBox. 26, 430
creation and destruction of

windows in, 18-22
DoCalcRgns. 23-25,
426427
DoDispose. 22, 443-444
DoDraw, 13, 27-28,
431-432
DoDrawGIcon, 32-33,
439-440
DoGrow, 36-38, 441-442
DoHit. 38-40, 442-443
DoNew, 18-19, 424-425
DrawCloseBox. 434-435
DrawFrame. 433
DrawSizeBox. 33-35,
440-441
DrawTitle, 436-437
DrawTitleBar, 433-434
DrawWindow, 432
DrawZoomBox. 435
NearPoint, 24, 444-445
SetUpZoomRects, 18-22,
425-426
StdState rectangle for, 18,
24
ToggleBox, 29-30,
438-439
ToggleCloseBox, 30, 437
ToggleZoomBox, 30-31,
438
window definition function
for, 13-17
ZoomedOut, 24, 444

SIN function (Pascal), 265

Sine waves, 248

Size boxes, 12-13, 25-26

Size regions, 31-32, 74

SizeWindow. 24

Small Computer Standard

Interface, 94

Sound
buffers for, 252-2563
concepts of, 247-250
defining and playing of,

254-279
drivers for, 94, 254
four-tone, 254, 261-267,
271-274, 357-358
free-form, 254, 266, 268,
274-275, 358
generator of, 251-253,
369-370
record for, 261, 265
square-wave, 250, 254,
256-261, 267-270, 357
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Sound—cont
volume of, 275, 278-279,
359
.Sound driver, 254
Sound waves, 248-250
SoundBase global variable,
252-253, 268
SoundDone, 256, 276-277, 358
SpareFlag field, 18, 73
Speaker. See Sound
Spool printing, 138-139,
174-184, 221-222, 363
dialog for, 162-163
port routines for, 136, 497
resource for, 132

SpoolBackground (MiniEdit),
179

SpoolPrint (MiniEdit), 176-177,
497
Square-wave sound, 250, 254,
256-261, 267-270, 357
StartBeep (StopWatch), 319,
542-543
StartSound, 276, 358
and asynchronous
operation, 255
and four-tone sound, 261,
272
and free-form sound, 274
and sound driver, 254
and synchronous operation,
266
Startup message, 185
Status, 96-97, 100, 107, 125,
347
Status codes and routines, 96,
100, 104, 106, 283-285
Status dialogs, 162-174
StdArc., 62-63, 339
StdBits, 59-60, 338
StdComment, 8, 68, 340
StdGetPic, 66-67, 340
StdLine, 60-61, 338
Stdoval, 62-63, 339
StdPoly. 62-63, 339
StdPutPic, 66-67, 340
StdRect, 62-63, 339
StdRgn, 62-63, 339
StdRRect, 62-63, 339
StdState rectangle
(SideWindow), 18, 24
StdText, 65, 339
StdTxMeas, 65, 340
StopSound, 256, 276-277, 358
StopWatch accessory, 286-289,
524-528
AdvanceClock, 317-320,
542
close routine for, 320-322
control routine for, 302-319
cut-and-paste editing with,
311

StopWatch accessory—cont
DoAbout, 545
DoActivate, 309, 539-540
DoAlias, 312-314,
537-538

DoBeep, 317, 543

DoClear, 550

DoClose, 320-322,
550-551

DoControl, 302-305, 311,
533-534

DoCopy. 549

DoCut, 549

DoEvent, 308-309, 312,
534-535

DoGoodBye. 550

DoKeystroke, 312, 536

DoKillIo, 550

DoMenuChoice, 309-310,
544-545

DoMouseDraw, 535-536

DoOpen, 290-291, 528

DoPaste, 549

DoPause, 547-548

DoReset, 319, 548

DoStart, 318, 545-546

DoTyping. 312, 314-315,
536-537

DoUndo, 548

DoUpdate, 538-539

editing with, 311

FixCursor, 543-544

InitFlags. 532-533

open routine for, 289-302

PeriodicTask., 316-317,
541

ReadDeskScrap. 302,
540-541

SetUpData, 290, 294-296,
529

SetUpDCE., 290-294,
528-529

SetUpMenu. 298-300, 530

SetUpResources, 297-298,
529-530

SetUpText. 302, 531-532

SetUpWindow. 301-302,
531

StartBeep, 319, 542-543
TextToNum, 546-547
WriteDeskScrap. 541
'STR ' resource, 132-133, 244,
374
StringWidth, 65
StrucRgn field, 23, 72
StuffHex. 30, 294
Style dialogs, 150, 203, 215
Style flags, 368
Style subrecord, 142-143, 349
StyleFilter (MiniEdit),
194-195
StyleResponse (MiniEdit), 195

SWMode constant, 254, 256, 269
SWSynthPtr type, 261, 268, 357
SWSynthRec record, 268-269,
276, 357
SY6522 VIA, 251
Synchronous drivers, 100
Synchronous sound requests,
255-256
Synthesizers, sound, 254
record for, 266, 261, 267
SysBeep. 250
System global variables,
415-418
SystemClick, 307, 320, 324,
327, 329-331, 360
SystemEdit, 311, 327,
332-333, 360
SystemEvent
and desk accessories,
306-307, 324, 327, 360
and update events, 172,
181, 330-331
SystemMenu, 309, 327,
332-333, 360
SystemTask
and desk accessories, 171,
327
and driver structure, 106
for periodic tasks, 100-101,
316, 334, 360
and spool printing, 181

Tall Adjusted option, 143, 227
TECalText, 158
TECopy. 311
TECut. 311
TEDelete, 311
TEDispose, 168
TEIdle, 317
TEInit. 132, 213
TEKey., 314
Templates
menu, 52, 85
window, 12
TENew, 158
TEPaste, 311
TestCntl message, 47, 78
TestControl, 47
TEUpdate, 161
Text
definition functions for, 26
drawing of, 64-66, 339-340
printing of, 135, 354
streaming of, 227-228
TextEdit and imaging, 156
TextEdit record, 302
TextFace. 156
TextFont, 156
TextProc., 64-65
TextSize, 156
TextToNum (StopWatch),
546-547
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TextWidth, 65
Tfeed type, 202, 349
THPrint type, 198, 348
ThreeState pro 446-448
control definition function
for, 42
DimTitle, 454-455
DoCalc, 448
DoDisp. 457
DoDrag, 456
DoDraw. 448-449
DolInit., 448
DoPos. 456
DoTest, 455-456
DoThreeWayCheckbox,
43-44
DoThreeWayRadioButton,
44-46
DoThumb, 456
DoTrack. 457
DrawButton, 449-450
DrawCheckBox. 450-451
DrawRadioButton.
451-452
DrawTitle, 452-453
DrawTitleText, 453-454
mouse-down events in,
43-46
ThumbCntl message, 50, 82
Ticks, 101
Timbre of sound, 249, 261-262,
273
ToggleBox (SideWindow), 29-30,
438-439
ToggleCloseBox (SideWindow),
30, 437
ToggleZoomBox (SideWindow),
30-31, 438
Tone record, 261, 268-269, 357
Tones array, 269, 357
TPPrD1g type, 235-236, 356
TPPrinfo type, 200, 349
TPPrint type, 198, 348
TPPrJob type, 205, 350
TPPrPort record, 136, 197, 348
TPPrStatus type, 211, 351
TPPrStl type, 202, 349
TBPrXInfo type, 209, 350
TPrDlg record, 192-193,
235-236, 356
TPRect type, 353
TPrInfo record, 200, 349
TPrint record, 140, 198, 348
TPrJob record, 205, 350
TPrPort record, 136, 197, 348
TPrStatus record, 211, 351
TPrStl record, 202, 349
TPrXInfo record, 209, 350
TrackBox. 28
TrackControl, 49, 51, 82-84
TrackGoAway. 28, 307

Tracking and positioning of
controls, 49-51, 82-84,
343

Trap macros, 385-399

Trap words, 399-413

TScan type, 209, 350

TxMeasProc, 64-66

Underlined text, 232, 235

Unit numbers, 94, 111-112, 284

Unit tables, 94, 110-112, 122,
368

Update events and filter
functions, 172

UserState field, 18-19, 71

UseWFont modifier, 42

UTableBase global variable, 97,
111

Variation codes
in control definition
functions, 41, 78
in window definition ID,
10-11, 70
Versatile Interface Adapter,
251-252, 255
Version of printing software,
148-149
Vertical retrace interval, 251
Vertical retrace queue, 255
VIA (Versatile Interface Adapter),
251-252, 255
Video timing and sound, 251,
273
Vvisible flag, 26, 73-74
Voices, sound, 261
Volume, 275, 278-279, 359

Wave array, 262, 265, 273, 358
Waveforms, 249
Wavelength, 248, 262, 273, 275
WavePtr type, 271, 358
WCalcRgns message, 23-24, 28,
72-73
'WDEF" resource, 9-10, 12, 54,
70, 88, 365
type code for, 91, 371
Whev field, 142-143, 149, 203
WDispose message, 22, 72
WDraw message, 13, 26, 28, 30,
73
WDrawGIcon message, 32-33,
74-75
WGrow message, 35, 37-38, 75
What field, 171
WHit message, 38, 71, 75-76
Width of paper, 143
WInContent hit code, 38, 75
Window Manager port, 26, 38,
54

WindowDefProc field, 9, 11, 70

WindowDirty (MiniEdit),
518-519
WindowKind fleld, 301, 307, 329
WindowPeek type, 13
Windows
closing of, 148, 188,
480-483
creation of, 18-22, 72-73,
341
definition functions for, 9,
11-18, 69-71, 341
definition ID for, 9-11
for desk accessories,
301-302
destruction of, 22, 72-73,
341
drawing of, 26-31, 73-74,
341
mouse clicks in, 38-40,
75-77, 342
records for, 17
regions, calculation of,
23-26
resizing of, 31-38, 74-78,
342
WInGoAway hit code, 28, 39,
74-77
WInGrow hit code, 39, 75-76
WInZoomIn hit code, 28, 39, 71,
74-77
WInZoomOut hit code, 28, 39, 71,
74-77
WNew message code, 18, 72
Words, trap, 399-413
WNoHit hit code, 39, 73
Write calls, 254
WriteDeskScrap (MiniEdit),
522-523
WriteDeskScrap (StopWatch),
541

WriteFile (MiniEdit), 149,
486-487

Writing with devices, 123, 347

WStateData record, 18, 71

.XPrint driver, 134

Zoom boxes, 12-13
toggling of, 28-31
Zoom rectangles, initialization of,
1822, 71
ZoomedOut (SideWindow), 24,
444
ZoomWindow, 17-18, 24
periodic tasks, 100-101,
316, 334, 360



The Software Featured in

Macintosh Revealed
Available on Disk

If you want to produce programs with that professional Macintosh look, you'll want a copy of the
MiniEdit 2.0 source disk, now available directly from the author.

The latest version of the MiniEdit source disk, version 2.0, contains the complete source code
of all the example programs developed in this volume. The original MiniEdit program has been
expanded to include a full-featured printing capability, as well as bug fixes and minor enhancements.
The disk also includes the StopWatch desk accessory, SideWindow window definition function, and
ThreeState control definition function, all just as they appear in Appendix H of this volume. By using
them as shells within which to develop your own Macintosh programs, you can avoid “reinventing the
wheel” for every program you write.

To order your MiniEdit 2.0 disk, complete the order form below and return it along with $29.95
in check or money order, payable directly to the author, Stephen Chernicoff. If you already own an
earlier version of the disk (version 1.0 or 1.1), you can upgrade to version 2.0 by sending $9.95, along
with your original disk or other acceptable proof of purchase (original disk label, receipt, or warranty
card).

Sorry, we are not equipped to accept payment by credit card or company purchase order. Please
include $3.50 ($5.00 outside continental North America) to cover postage and handling. California
residents, please add 7% sales tax. Prices subject to change.

Mail your order to:
MiniEdit Disk

P.O. Box 7537
Berkeley, California 94707-0537

Name
Organization
Address
City/State/Zip

Please send me: (O MiniEdit 2.0 ($29.95 plus postage and handling)

O Upgrade from earlier version ($9.95 plus postage and handling,
accompanied by original disk or acceptable proof of purchase)

O Double-sided (8C0K) disk
O Single-sided (400K) disks

I understand that if I am not completely satisfied, I may return the undamaged disk
within 10 days for a complete refund.




HyperTalk™ Programming
Version 1.2, Revised Edition
Dan Shafer

This comprehensive tutorial covers
every feature of HyperTalk Version
1.2 from basic theory to practical
examples. Two complete scripts for
applications are provided including
one which enables “semi-auto-
matic” programming. Details on
how to extend HyperTalk with
other programming languages are
included as is an explanation
outlining how to use graphics,
sound, and communications. A
special wall poster provides a quick
reference to HyperTalk commands
and functions.

Topics covered include:

B Object-Oriented Programming
Concepls

B System Messages

B Keyboard, Mouse, and File [/0

M Control Structures and Logical

Ops

M Card and Stack Control Methods

M Text and Data Management

W Dialogs

W Managing Menus and Tools

M Graphics and Visual Effects

B Sound and Music Basics

B Math Operators and Functions

B Action-Taking, Property-Related,
and Communications Commands

B Script-Related and Miscellaneous
Commands

M Tips, Traps, and Techniques

M Extending HyperCard with
Resources, Icons, and External

M Tools and Programming Aids

W HyperQuiz and Semi-Automatic
Programming Script

W Appendices: HyperTalk
Vocabulary, ASCII Chart,
HyperCard Resources

600 Pages, 7% x 9%, Softbound

ISBN: 0-672-48439-0

No. 48439, $24.95

IBM® PC and Macintosh®
Networking
Stephen L. Michel

IBM PC and Macintosh owners and
users who want to combine the
power of their machines will wel-
come this complete resource for
networking the IBM PC and the
Macintosh using TOPS and Ap-
pleShare.

This book details the specifics of
using the Macintosh and the IBM
PC on the same network, including
transferring files, sharing printers,
transporting data from IBM software
to Mac and vice versa, and mixing
word processing and spreadsheet
programs.

Full of networking details, this
thorough coverage of TOPS soft-
ware (one of PC Magazine's “The
Best of 1986" products) details how
to create useful files and share
printers and external disk drives.

Topics covered include:

B How the Macintosh and PC
Really Differ

| TOPS

W AppleShare

B Coexistence

W Managing the Network

W Appendices: Glossary, ASCII
Character Sets, Using PostScript
Printers

328 Pages, 7% x 9%, Softbound
ISBN: 0-672-48405-6
No. 48405, $21.95

Tricks of the HyperTalk™
Masters
Edited by The Waite Group

Written for HyperTalk “scripters,”
this advanced guide brings together
tips, tricks, and tools from numer-
ous experts. These HyperCard de-
velopers share their advice and
show the reader how to do the
“impossible.” Dozens of text field,
button, and menu-related scripts,
graphics and sound techniques, tool
and utility scripts, tips on measur-
ing and increasing stack perfor-
mance, and handlers for reporting
the contents of the stack objecls
are discussed in a clear, concise
syle.

Topics covered include:

B Techniques for Stack Develop-
ment

B ScrollJump

B Dueling Scroll

B Quick PopUp Fields

M Menu Fields

B PolyButtons

B Animated Icons, Cursors, and
Fonts

M The Art of Visual Effects

W Synching Sight and Sound

M Developer's Tools

B The Quiz Maker and Hyper-
Animals

W A Grab Bag of Utilities

B Chauffeur

B Benchmarking HyperTalk,
Large Stacks

W Extending HyperTalk with
Externals

616 Pages, 7% x 9%, Softbound
ISBN: (-672-48431-5
No. 48431, $24.95

Visit your local book retailer or call

800-428-SAMS.

HyperTalk™ Tips and
Techniques
Dan Shafer

Written for programmers and de-
velopers, this book is a collection
of more than 100 helpful pieces of
information about HyperTalk, the
programming language built into
Apple® 's HyperCard™. It offers
readers with some experience in
HyperTalk programming a chance
to learn the ins and outs of
programming from one of the best-
known and widely recognizea
HyperTalk scripting experts.

Solutions to dozens of bugs, defi-
ciencies, and pitfalls lying in wait
for the unsuspecting HyperTalk
programmer are documented as are
suggestions for handling some of
the most often needed HyperTalk
lasks. The book provides special
shortcuts, speed-ups, and enhance-
ments and a wealth of additional
information that isn't available
from any other source.

Topics covered include:

M Creating an Invisible Cursor

B Building an Index of Stack
Contents Automatically

B Checking a Field's Content for
Data Type

B Multiword and Multifield Signs

B Protecting a Stack and Script
from Mis-use

W How to Construct HyperText
Applications in HyperCard

M Dealing with HyperCard's Limits
and Performance Issues

300 Pages, 7% x 9%, Softbound

ISBN: 0-672-48427-7
No. 48427, $21.95



Macintosh® Hard Disk
Management
Charles A Rubin and Bencion J. Calica

This is the ideal companion book
for all Macintosh owners who have
a hard disk or are considering the
purchase of one.

Readers will discover how the disk
works, as well as pick up impor-
tant information on how to recover
files, rebuild the desktop, replace
files, and install fonts and desk
accessories,

Topics covered include:

B Hardware

M The System Folder Files

B The Finder

B Fonts, DAs, and the Font/DA
Mover

M Organizing Hard Disk Files

M Sharing Files with a Hard Disk

M Using File or Disk Copying
Programs

W Printing from a Hard Disk

W Backing Up a Hard Disk

B Disk Optimizing Utilities

B Font and Disk Accessory
Extenders

B Fheys, Inits, and Chooser
Resources

M Finder Alternatives

B Preventive Measures

M Troubleshooting and Repairs

B Appendices: Glossary of Terms,
List of Products

300 Pages, 7% x 9%, Softbound
ISBN: 0-672-48403-X
No. 48403, $19.95

Understanding HyperTalk™
Dan Shafer

Understanding HyperTalk brings
the power and fascination of
programming in HyperTalk to those
Macintosh® owners who want to
customize their environment with
Apple® ’s HyperCard™.

Written by the author of the best-
selling HyperTalk Programming,
this book will be most useful to
people who are deciding whether
to buy HyperCard and to people
who want to teach themselves or
others HyperCard programming and
stacks.

Topics covered include:

M Programming Basics

B Object-Oriented Programming
[deas

B HyperCard Refresher

W HyperTalk Building Blocks

M System Messages

W Input/Output

M Loops and Conditional
Processing

W Navigational Commands

M Data Management Commands

M User Interface Commands

M Graphics and Visual Effects

B Sound and Music

W Math Functions and Operators

B Action-Taking Commands

B Property

B Interface to the Outside World

B Stack Design Considerations

300 Pages, 7 x 9, Softbound
ISBN: 0-672-27283-0
No. 27283, §17.95

Uninﬁ ORACLEQ; with

Dm Shafer

Macintosh users will welcome this
tutorial on ORACLE which shews
how to use HyperCard to design
and build front ends to ORACLE
databases. The book includes sever-
al case studies which take the read-
er step-by-step through an
application, showing how to pro-
gram in SQL; how to design, build,
and program HyperCard stacks for
database access; and how to use
Hyper*SQL. It includes full source
code for three typical interface ex-
amples that become templates for
future applications.

Topics covered include:

B ORACLE Database Manage-
ment Concepts

W An Overview of SQL

B Design Considerations for
HyperCard

B Designing HyperCard Stacks
for Database Use

B Building a HyperCard Stack

W HyperTalk Programming
Basics

B The HyperTalk Language for
ORACLE Access

B Hyper*SQL Language
Extensions

B Connectivity Concerns

B The Basic Tasks in ORACLE
for HyperCard

B Advanced Programming and

Usage
B Local Database, Single Stack
B Remote Database, Single Table
B Complex Example
W Appendices: SOL Command
Reference, HyperTalk Language
Reference, Error Messages and
Codes

350 Pages, 7% x 9%, Softbound
ISBN: 0-672-48443-9
No. 48443, $24.95

Visit your local book retailer or call

800-428-SAMS.

680x0 Programmmg by
Example
Stan Kelly-Bootle

This sequel to the 68000, 68010,
68020 Primer teaches the finer

points of M68000 assembly lan-
guage with hundreds of practical
examples.

For the complete novice there is a
detailed guide to the M68000 in-
struction set and addressing modes,
as well as an introduction to as-
semblers, linkers, and loaders. For
the advanced programmer there are
new insights and tips for producing
fast, tight, bugfree code. Special at-
tention is given to the full 32-bit
MC68020 and the latest enhanced
MC68030, Motorola’s answer to In-
tel's 80386.

Topics covered include:

B Assembly Language Pros and
Cons

B M68000 Programmer's Models

B M68000 Addressing Modes

B M68000 Instruction Sets

B Assembler Basics, Including
the Latest Structured
Assemblers

B Deja Code—Its Cause and
Cure

B String Manipulation

B Binary Coded Arithmetic

B Common Errors and Debug-

| Eomng and Searching

B Complete Source Code for the
Popular KERMIT™ Filetransfer
Protocol

512 Pages, 7' x 9%, Softbound
ISBN; 0-672-22544-1
No. 22544, $17.95



Macintosh® Revealed,
Volume One: Unlocking the
Toolbox, Second Edition
Stephen Chernicolf

Macintosh Revealed, Volume One
is the most successful Macintosh
technical programming book com-
mercially published. Now, in addi-
tion to covering the 128K and
512K Macintosh, the second edition
concentrates on the Macintosh Plus
and its expanded memory manage-
ment, 1/0 routines, graphics and
text handling, and serial communi-
cations.

This edition has been completely
updated with all the latest Mac fea-
lures including the new keyboard
layouts, character codes for expand-
ed LaserWriter,™ font families and
access, ROM resources, and graphic
resources. Together with Volume
Two, the nearly 500 ROM routines
that make up the Macintosh Tool-
box are described.

Topics covered include:

M All the Tools You Need

M Putting the Tools to Work

B Thanks for the Memory

B Any Port in a Storm

MW Quick on the Draw

W Summoning Your Resources

W Getting Loaded

W Upstanding Characters

W Appendices: Toolbox Summary,
Resource Formats, Macintosh
Memory Layouts, Key Codes
and Character Codes, Error
Codes, Summaries of Assembly-
Language Variables, and Trap
Macros and Trap Words.

590 Pages, 7% x 9%, Softbound

ISBN: (-672-48400-5
No. 48400, 526.95

Macintosh® Revealed, Volume
Two: Programming with
the Toolbox, Second Edition
Stephen Chernicolf

Providing an advanced look at the
higher-level parts of the Toolbox
that implemented the revolutionary
Macintosh user interface, this se-
cond edition focuses on the Macin-
tosh Plus as well as the 128K and
512K Macintosh.

This new edition of Volume Two
includes HFS, 800K double-sided
disks, the new Standard File and
Disk Initialization Package, window
zooming, zoom boxes, scrollable
menus, function key routines, and
automatic text scrolling.

Software featured in the book is
available on disk from the author.

Topics covered include:

B All the Tools You Need

B Keeping Up with Events

B Windows on the World

W Whal's on the Menu?

B Scissors and Paste

W At the Controls

B Meaningful Dialogs

B Files at Your Fingertips

W Appendices: Toolbox Summary,
Resource Formats, Memory Lay-
outs, Key Codes and Character
Codes, Error Codes, Assembly-
Language Variables, Trap Mac-
ros and Trap Words, and
MiniEdit Source Listing

696 Pages, 7% x 9%, Softbound

ISBN: 0-672-48401-3
No. 48401, $26.95

Macintosh® Revealed,
Volume Three: Mastering the
Toolbox
Stephen Chernicoff

A continuation of the “Macintosh
Revealed” series, this third volume
focuses on the User Interface Tool-
box and how these unique routines
can enhance programming.

This Toolbox provides programmers
with a uniform set of procedures
for manipulating graphic images,
text, overlapping windows, pull-
down menus, and many other
Macintosh features. Through fully
worked program examples, the
book explores secrets of the Tool-
box in great detail and includes
such topics as printing and sound
generation, the List Manager, the
custornized Toolbox, desk accesso-
ries and Switcher.

Topics covered include:

B Unlocking the Secrets

M Rolling Your Own

M [n the Driver's Seat

B Looking Good on Paper

B Sound and Fury

B Accessories after the Fact

W Making a List, Checking It
Twice

B Odds and Ends

B Appendices: Toolbox Summary,
Resource Formats, Error Codes,
Trap Macros and Trap Words,
Assembly Language Variables,
Program Listings

600 Pages, 7% x 9%, Softbound

ISBN: 0-672-48402-1
No. 48402, $26.95

Visit your local book retailer or call
800-428-SAMS.

How to Write Macintosh®
Software, Second Edition
Scott Knaster

Written for professional developers
and serious hobbyists, this is the
best source of information on the
intricacies of the Macintosh operat-
ing system, and in particular the
Memory Manager.

This new edition explains how ap-
plications programs on the Macin-
tosh work, how to create and
debug professional-quality programs,
and how to use C to program the
Macintosh. Many new topics, in-
cluding Macintosh [I, Macintosh SE,
MultiFinder, Macintosh Program-
mer's Workshop, and the 68020
and 68030 microprocessors, are in-
cluded as well as revised and up-
dated information on all its :
previous topics. Its in-depth discus-
sion of high-quality debugging
makes it the preferred reference for
programmers and software applica-
tions developers.

Topics covered include:

W Gelling Started

B Adding Features

B Writing a Program

W Using C

B Loops

B Functions, Subroutines, and
Subprograms

B Using Macintosh Features

600 Pages, 7% x 9%, Softbound

ISBN: (-672-48429-3
No. 48429, $28.95



MPW and Assembl¥ Language
0!

Programming for the
Macintosh®

Scott Kronick

This introduction to MPW for
programmers is the first to teach
Macintosh assembly language.
Macintosh Programmer’s Workshop
(MPW) is the new programming de-
velopment system for the Macin-
tosh and one of the most
sophisticated microcomputer
programming development systems
in existence,

This book is a clear and carefully
wrilten introduction to MPW, as-
sembly language, Pascal, and C. It
will help beginning and intermedi-
ate programmers write assembly
language, Pascal, and C programs
using the Macintosh Toolbox.

Topics covered include:

The Macintosh Programmer’s

Workshop

B A Sample Program in
Assembly Language

B Fundamental File Commands

M Start Up and Files

B Command Language

W Make and Structured Commands

The Assembly Tutorial

W Slots

B First Lines of Assembly Code

MW The ABC's of Blocks of Code

B QuickDraw Inside the Window

B Structured Programming with
Blocks

B The Keyboard

B Menus

The MPW and Assembly

Dictionaries

B The MPW Shell Command
Language

W The 68000 Instruction Set
with Directives and Toolbox
Traps

352 Pages, 7% x 9%, Softbound

ISBN: 0-672-48409-0

No. 48409, 524.95

The Macintosh® Advisor
Cynthia Harriman and Bencion Calica

Newly updated to include MultiFin-
der™, this book provides advice on
shortcutting some of the Macin-
tosh’s elementary procedures to use
it more productively.

MultiFinder is the first multitaskin;
operating system for the Mac whic
allows users to work with multiple
applications at the same time.
Learn how lo use this system up-
grade to its fullest extent, while
gaining a better understanding of
RAM disks, memory management,
and other features. The book also
examines powerful hardware op-
tions such as hard disks, RAM up-
grades, and the LaserWriter ™ and
includes troubleshooting procedures
for quickly isolating and solving
computer problems.

Topics covered include:

B The Finder: Macintosh’s
Operating System

B Speeding Applications

B Desk Accessories and FKeys

B Customizing Applications

B Disk Management Utilities

B RAM Upgrades and Hard Disk
Drives

W Options for Belter Input and
Output

B [BM to Mac: Transferring Data

B Troubleshooting

W Appendices: Shopping Lists,
Sources, Technical References

320 Pages, 7% x 9%, Softbound

ISBN: 0-8104-6563-8
No. 46569, $19.95

5 ()bjet‘.l-?;letedttl
rogramming for the
Macintosh®
Kurt J. Schmucker

With this book, gain insight into

the fundamental object-oriented con-

cepts of objects, classes, instances,
message passing and method calls,
and into advanced topics like meta-
classes and multiple inheritance.

Learn to customize MacApp and
avoid programming resizable win-
dows, dialog boxes, and scroll bars
from scratch. Investigate QuadWorld
and the major Macintosh object-
oriented languages.

Topics covered include:

B Why Object-Oriented
Programming?

B The Basics of Object-Oriented
Programming

B Object Pascal

B [ntroduction to MacApp

B Mini-QuadWorld—A Small
MacApp Application

B The Most Frequently Asked
(Questions about MacApp

B The Flow of Events in MacApp

B QuadWorld—A Full MacApp
Application

B Advanced MacApp Features

B Advanced Concepts in Object-
Oriented Programming

B Smalltalk

M Lisa Clascal and the Lisa
Toolkit

B An Overview of Other Object-
Oriented Languages on
Macintosh

B Appendices: The Macintosh User
Interface Standard, and Object-
Oriented Programming Languag-
es, Suppliers and User Groups

624 Pages, 7% x 9%, Softbound

ISBN: 0-8104-6565-5
No. 46565, $34.95

Visit your local book retailer or call
800-428-SAMS.

dBASE Mac® Programmer’s
Reference Guide
Edward C. Jones

This detailed guide for using and
programming in dBASE for the
Macintosh® was written especially
for those who need to take full ad-
vantage of the program’s available
power,

This book highlights programming
applications using modular code to
develop complete applications for
any purpose, It provides a detailed
explanation of how to use the rela-
tional powers of the software, as
well as how to add and edit
records with full error tracking and
data verification, system design,
and file transfer from DOS.

Current DOS dBASE users will

learn how to take advantage of the

unique Macintosh graphic interface

mhen they program or use dBASE
ac.

Topics covered include:

B Creating and Modifying Files

B Working with Display Views

B Managing Data

B Working with Related Files

B Building Applications

B Procedural Flow in a dBASE
Mac Procedure

W Adding and Modifying Records
Under Procedural Control

B User Input and Output

B dBASE Mac for dBASE I
Programmers

B Sample/Design Applications

B Appendix: dBASE Mac
Commands

300 Pages, 7% x 9%, Softbound
ISBN: 0-672-48416-1
No. 48416, $19.95



Macintosh’ Revealed

Mastering the Toolbox
Volume Three * Includes Version 4.0
For All Macintosh Computers

Master the secrets of your Macintosh with Macintosh Revealed
This three-volume set explores the Macintosh User Interface
Toolbox, the nearly 500 built-in ROM routines that ensure
that all Macintosh software consistently shares the same
easy, intuitive user interface.

Volume One, Unlocking the Toolbox, introduced the
underlying foundations on which the Toolbox is built. Volume
Two, Programming with the Toolbox, showed how to use
it to implement the revolutionary Macintosh user interface.
Now Volume Three, Mastering
the Toolbox, guides you on
your next step toward under-
standing its secrets and sub-
tleties. As in Volumes One and
Two, all discussions are sup-
ported with fully comment-
ed Pascal examples that can

About the Author

Stephen Chernicoff has been
programming computers since
1962 and writing about them
since 1976. A graduate of
Princeton University with an advanced degree in computer
science from the University of California at Berkeley, Steve
met his first mouse in 1977 at the Xerox Palo Alto Research
Center (PARC) and has been mousing around ever since.

HAYDEN BOOKS

A Division of Howard W. Sams & Company
4300 West 62nd Street

Indianapolis, Indiana 46268 USA

$26.95 US/48402

serve as a framework for building your own programs.

Mastering the Toolbox begins by elaborating and refining
some of the principles introduced in the previous volumes.
Here you'll learn how to customize the operations of the
Toolbox to design your own windows and menus. Next
you'll meet device drivers, those fugitive creatures lurking
in the shadowy haunts of the operating system.

A lively discussion of printing shows you how to ensure
that “what you get” is “what you see.” Next, a unique musical
presentation teaches you how
to generate sounds through
the built-in Macintosh speaker.
Finally, you will learn how to
write working desk accessories,
those popular miniapplications
that can coexist with other
programs on the Macintosh
screen.

In 1980, Steve joined Apple
Computer, Inc., where he
served as editor-in-chief of the
publications department, con-
tributed to the early develop-
ment of the Lisa computer, and helped write Apple’s Inside
Macintosh documentation. He now works as a free-lance
author, technical writer, documentation consultant, and
father of two budding Macintosh enthusiasts.
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