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menus appear dimmed on the menu bar. When the cursor moves over the 
disabled menu, the menu drops down and all items in the menu are 
dimmed. Menus (or menu items) should be disabled when they are not 
applicable, letting users know what they can and cannot do while using 
the program. 

pascal void Enableitem(theMenu, item) 
MenuHandle theMenu; 
int item; 

Enableitem enables the item number item in menu theMenu. 
Using i tern = 0 will enable theMenu. 

Enabled items appear normal. They are highlighted as the cursor 
moves over them, and they can be selected. Enabled menus should not be 
dimmed in the menu bar, so call DrawMenuBar after enabling theMenu. 

pascal void Checkitem(theMenu, item, checked) 
MenuHandle theMenu; 
int item; 
Boolean checked; 

Checkitem checks or unchecks item number i tern in menu 
theMenu. If checked is TRUE, i tern is checked. A check mark will appear 
to the left of the item (and it's icon, if any). If checked is FALSE, the 
check mark, if there is one, is removed from item. 

pascal void SetitemMark(theMenu, item, markChar) 
MenuHandle theMenu; 
int item; 
char markChar; 

SetitemMark marks item number item in menu theMenu with the 
character indicated by markChar. MarkChar can be any character in the 
system font, or one of the predefined "marking" characters (see constants 
above). The mark will appear to the left of the item and its icon, if any. 

pascal void GetitemMark(theMenu, item, markChar) 
MenuHandle theMenu; 
int item; 
char *markChar; 

GetitemMark sets markChar equal to the ASCII value of the char­
acter that is marking item number i tern in menu theMenu. If the item is 
not marked, then markChar is set to zero. 
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pascal void Setitemicon(theMenu, item, icon) 
MenuHandle theMenu; 
int item, icon; 

Seticonitem assigns an icon to item number item in menu 
theMenu. The parameter icon is an integer from 1 to 255. This integer is 
the icon number of the icon assigned to the item. The icon number is not 
the same as the resource id of the icon. The Menu Manager adds 256 to 
the icon number to get the resource id of the icon. 

pascal void Getitemicon(theMenu, item, icon) 
MenuHandle theMenu; 
int item, *icon; 

Getitemicon sets icon equal to the icon number of the icon as­
signed to item number item in theMenu. If the item has no icon associat­
ed with it, icon is set to zero. The icon number is 256 less than the re­
source id of the icon. 

pascal void SetitemStyle(theMenu, item, chStyle) 
MenuHandle theMenu; 
int item; 
Style chStyle; 

SetitemStyle sets the style of the item number item in menu 
theMenu to the style specified by chStyle. 

pascal void GetitemStyle(theMenu, item, chStyle) 
MenuHandle theMenu; 
int item; 
Style *chStyle; 

GetitemStyle sets chStyle to the style used by item number 
i tern in menu theMenu. 

Miscellaneous Utilities 
pascal void SetMenuFlash(count) 

int count; 

SetMenuFlash sets the number of times a selected menu item will 
flash equal to count. Count should be an integer between zero and three. 
Values greater than three will be too slow. If count is zero, flashing is 
disabled. 
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SetMenuFlash is called by the control panel. Your application 
should not call SetMenuFlash. 

pascal void CalcMenuSize(theMenu) 
MenuHandle theMenu; 

CalcMenuSize calculates and stores the horizontal and vertical di­
mensions of menu theMenu. CalcMenuSize is called automatically by 
the Menu Manager after every call to AppendMenu, Set Item, 
Setitemicon, and SetitemStyle. 

pascal int CountMitems(theMenu) 
MenuHandle theMenu; 

CountMitems returns the number of items in menu theMenu. 

pascal MenuHandle GetMHandle(menuID) 
int menuID; 

GetMHandle returns a handle to the menu having ID menuID, if 
such a menu is on the menu list. If there is no such menu, GetMHandle 
returns NULL. 

pascal void FlashMenuBar(menuID) 
int menuID; 

FlashMenuBar inverts the menu bar title of the menu having ID 
menuID. If there is no such menu on the menu list or if menuID is zero, 
the entire menu bar is inverted. 



Control Manager 

The Control Manager provides a set of high-level tools such as but­
tons and scroll bars, and a set of low-level interfaces for creating new 
kinds of controls. Controls range in complexity from buttons that may be 
"pressed" or "toggled" to more elaborate controls such as scroll bars. 
Complex controls such as scroll bars are a composite of buttons and indi­
cators, each of which is responsive to the mouse in different ways. The 
Control Manager sorts out activity in these complex controls and calls on 
your application's routines to react to the way such a control is used. 

The Control Manager also defines a protocol that can be followed to 
create new controls. By creating a control definition function that correct­
ly follows the Control Manager's rules, you can add new controls to the 
Control Manager repertoire. 

Constants 

I* Control definition IDs *I 
fdef ine pushButProc 0 
#define checkBoxProc 1 
#define radioButProc 2 
#define useWFont 8 
#define scrollBarProc 16 

I* Part Codes: part code 128 is reserved 
* for the Control Manager. 
*/ 

#define inButton 10 
#define inCheckBox 11 
#define inUpButton 20 
#define inDownButton 21 
#define inPageUp 22 
#define inPageDown 23 
#define in Thumb 129 
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/* Constraints for DragControl */ 

#define noConstraint 0 
#define hAxisOnly 1 
#define vAxisOnly 2 

/* Messages to use when defining your own controls */ 

#define drawCntl 0 
#define testCntl 1 
#define calcCrgns 2 
#define initCntl 3 
#define dispCntl 4 
#define posCntl 5 
#define thumbCntl 6 
#define dragCntl 7 
#define autoTrack 8 

Data Structures 

typedef struct 
{ ControlHandle nextControl; 

WindowPtr contrlOwner; 
Rect contrlRect; 
char contrlVis; 
char contrlHilite; 
int contrlValue; 
int contrlMin; 
int contrlMax; 
Handle contrlDefProc; 
Handle contrlData; 
ProcPtr contrlAction; 
long contrlRfCon; 
Str255 contrlTitle; 

}ControlRecord, *ControlPtr, **ControlHandle; 

Functions 

Initialization and Allocation 
pascal ControlHandle NewControl(theWindow, boundsRect, 
title, visible, value, min, max, procID, refCon) 

WindowPtr theWindow; 
Rect *boundsRect; 
Str255 title; 
Boolean visible; 
int value, min, max, procID; 
long refCon; 

NewControl creates a control which is added to the beginning of 
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theWindow's control list. A handle to the new control is returned. The 
values passed to NewControl are placed into the fields of the control 
record. Highlighting is off, and there is no default action (contrlAction 
is NULL). 

The newly created control will be in theWindow, therefore any co­
ordinates for the control should be in theWindow's local coordinate sys­
tem. The rectangle that encloses the control is boundsRect. This rectan­
gle also determines the control's size and location. For standard controls, 
note the following: 

• Simple buttons fit the rectangle exactly. A 20 point differ­
ence between the top and bottom of the rectangle is needed so 
that the tallest characters will fit inside the button. 
• Check boxes and radio buttons need at least a 16 point top to 
bottom difference. 
• For a normal size scroll bar, a rectangle with a 16 pixel top to 
bottom (or left to right) difference is needed. If the difference 
is less than 16, the scroll bar will be scaled to fit the rectangle. 
The control's title (if any) is the string title. If the title is too long 

to fit in the control's rectangle, then it will be truncated. For simple but­
tons, the title is centered and truncated on both ends. For check boxes and 
radio buttons, the title is truncated on the right. 

If visible is TRUE, NewControl draws the control immediately in 
theWindow. 

Value is the initial setting for the control. The parameters min and 
max define the range of the control. If the control is a button type (or one 
that doesn't have an initial value and for which a range is meaningless), 
then it doesn't matter what values you use for value, min and max as 
they are ignored. If the control is an on-or-off type (check box or radio 
button), then min should be zero (meaning the control is off) and max 
should be one (the control is on). The initial value must be either on or 
off. 

Procid is the resource id of the control definition function. ProcID 
can be one of the predefined values (such as pushButProc or 
radioButProc) or one you have defined. 

The control's reference value is refCon. RefCon is a structure ele­
ment reserved for your application. It is not used by other Toolbox rou­
tines. 

pascal ControlHandle GetNewControl(controlID, theWindow) 
int controlID; 
WindowPtr theWindow; 

GetNewControl has the same end result as NewControl, but cre­
ates the control using resources. GetNewControl calls on the Resource 
Manager to get a ' CNTL' resource (the resource template for controls) 
with ID control ID. If such a resource exists, GetNewControi reads it in 
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and adds the control to the beginning of theWindow's control list. A han­
dle to the newly created control is returned. 

pascal void DisposeControl(theControl) 
ControlHandle theControl; 

DisposeControl removes theControl from the screen, and its 
window's control list. Memory used by theControl, including any data 
structures associated with theControl, is freed. 

pascal void KillControls(theWindow) 
WindowPtr theWindow; 

KillControls calls DisposeControl for each control in 
theWindow's control list. 

Control Display 
pascal void SetCTitle(theControl, title) 

ControlHandle theControl; 
Str255 title; 

SetCTitle sets theControl's title to the string title. 
TheControl is redrawn. 

pascal void GetCTitle(theControl,title) 
ControlHandle theControl; 
Str255 *title; 

GetCTitle gets theControl's title and returns it in the string 
title. 

pascal void HideControl(theControl) 
ControlHandle theControl; 

HideControl makes. a visible control invisible. The region 
theControl occupies in its window will be filled with the window's 
background pattern. The rectangle which encloses theControl is added 
to the window's update region. If theControl is already invisible, 
HideControl does nothing. 



pascal void ShowControl(theControl) 
ControlHandle theControl; 
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ShowControl makes an invisible control visible. ShowControl 
draws theControl in its window, subject to the Window Manager's 
clipping rules. ShowControl has no effect on controls which are already 
visible. 

pascal void DrawControls(theWindow) 
WindowPtr theWindow; 

DrawControls draws all the visible controls in theWindow. The 
order in which they appear will be the reverse of the order they were cre­
ated. The first control appears last (also foremost) in theWindow. 
Window Manager routines do not generate calls to DrawControls. If 
you get an update event for a window which has controls, your applica­
tion should call DrawControls. 

pascal void HiliteControl(theControl, hiliteState) 
ControlHandle theControl; 
int hiliteState; 

HiliteControl changes the highlighting of theControl. The 
value of hiliteState (zero to 255) determines the highlighting as fol­
lows: 

• Zero means no highlighting. 
• HiliteState between 1 and 253 represents a part code in­
dicating which part of the control is to be highlighted. 
• HiliteState 254 or 255 means that the control is to be 
made inactive and gets the 'inactive' highlighting scheme. If 
hil i testate is 254, you will be able to detect mouse clicks 
inside the control, ifhiliteState is 255, you won't be able 
to. 
HiliteControl generates a call to the control definition function, 

redrawing theControl with the new hiliteState. 

Mouse Location 
pascal int TestControl(theControl,thePoint) 

ControlHandle theControl; 
Point thePoint; 

TestControl determines which part of theControl contains 
thePoint. ThePoint is expected to be in the local coordinates. 
Normally, TestControl is called only by FindControl and 
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TrackControl. 
The results of TestControl are as follows: 
• for visible and active controls, if thePoint is not in 
theControl, zero is returned. If thePoint is inside 
theControl, then the part code containing thePoint is re­
turned. 
• for inactive but visible controls, if theControl has 
hili testate 254, Test Control returns 254. If the 
hiliteState is 255, TestControl returns zero. 
• for invisible controls, TestControl returns zero. 

pascal int FindControl(thePoint, theWindow, whichControl) 
Point thePoint; 
WindowPtr theWindow; 
ControlHandle *whichControl; 

FindControl determines which (if any) of theWindow's controls 
the thePoint is in. 

Normally, FindControl is called after learning that the mouse but­
ton was pressed in the content region of a window with controls. 
TheWindow is the window where the mouse button was pressed, 
thePoint is the location of the mouse-down event, expressed in 
theWindow's local coordinate system. 

If the mouse button was pressed in: 
•a visible, active control, whichControl becomes a control 
handle for that control FindControl returns the part code of 
the part containing thePoint. 
• a visible, inactive control with 254 highlighting, 
whichControl is becomes a control handle for that control, 
and 254 is the return value. 
• an invisible control, an inactive control with 255 highlight­
ing, or not in any control, whichControl is NULL and zero is 
returned. 
• an invisible window, or if thePoint is not actually in 
theWindow, whichControl is NULL and zero is returned. 

pascal int TrackControl(theControl, startPt, actionProc) 
ControlHandle theControl; 
Point startPt; 
ProcPtr actionProc; 

TrackControl tracks the movements of the mouse and takes all 
the appropriate actions for theControl until the mouse button is re­
leased. 
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Call TrackControl after learning that the mouse button was 
pressed in a visible, active control. StartPt is the location (in local coor­
dinates) of the mouse-down event, and actionProc is a routine invoked 
by TrackControl while the mouse button is down. If highlighting is 
called for by the control definition function, TrackControl will do that. 
It'll also undo the highlighting before returning. 

If the mouse button is released with the mouse in the same part that 
it was in when tracking began, then the part code for that part is returned 
and the current value is stored in the control record. Your application 
should take actions appropriate for the part and its new value. If the 
mouse up occurs while the mouse is no longer in the same part, then a 
zero is returned and the control's value remains the same. In this case, 
your application should take no action as a result of tracking. 

Suppose startPt is in an indicator, such as the thumb box in a 
scroll bar. TrackControl drags a gray outline of the box as the mouse is 
moved. When the mouse button is released,the box is repositioned using 
the control definition function. The relative position of the thumb box is 
used to calculate (and store) the new scroll bar setting. Your application is 
responsible for doing the scrolling. 

You can have TrackControl do more than just highlighting and 
dragging by passing an actionProc. For example, if you wanted to 
show the page number in the vertical scroll bar's thumb box, you can 
supply an actionProc that will do this. 

If actionProc is: 
• NULL, no additional action occurs. 
• a pointer to an action procedure, then you can have some ac­
tion performed until the mouse button is released. 
• -1, then TrackControl will look in theControl's control 
record for the default action procedure. If the default action 
procedure is a routine pointer, then TrackControl will call 
that routine. If the default action procedure is -1 then 
TrackControl will call the control definition function to take 
action. If the default action is NULL, TrackControl does 
nothing. 

Control Movement and Sizing 
pascal void MoveControl(theControl, h, v) 

ControlHandle theControl; 
int h, v; 

MoveControl moves theControl to a new location inside 
theControl's window. The new location is specified (in local coordi­
nates) by hand v. These are the horizontal and vertical coordinates of the 
top left corner of theControl's bounding rectangle. The bottom right 
corner of the rectangle is calculated so that theControl is the same size 
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as before. If theControl is visible, MoveControl hides it, then redraws 
it at the new location. 

pascal void DragControl(theControl, startPt, limitRect, 
slopRect, axis) 

ControlHandle theControl; 
Point startPt; 
Rect *limitRect, *slopRect; 
int axis; 

DragControl drags a gray outline of theControl by calling the 
Window Manager's DragGrayRgn routine. The outline will follow the 
movements of the mouse, using DragGrayRgn's rules. DragGrayRgn ex­
pects startPt, limitRect, slopRect and axis to be as follows: 

• StartPt is the point where the mouse button was originally 
pressed, in the local coordinate system of theControl's win­
dow. 
• LimitRect bounds the area in which theControl's outline 
can travel. This area should be the content region of 
theControl's window, or some subset of that region. 
• SlopRect allows the user a bit of sloppiness when dragging 
theControl. As long as the mouse is in slopRect the outline 
will follow the mouse, but theControl cannot move outside 
the limitRect. 
• Axis lets you constrain movement of theControl. If axis 
is noConstraint, there is no constraint. If axis is 
hAxisOnly, only horizontal movement occurs. If axis is 
vAxisOnly, only vertical movement occurs. 

pascal void SizeControl(theControl, w, h) 
ControlHandle theControl; 
int w,h; 

SizeControl sets the size of theControl's enclosing rectangle to 
width w and height h. The top left corner of theControl remains in the 
same location. The bottom right comer is adjusted so that theControl is 
the specified size. If theControl is visible, SizeControl hides it before 
redrawing it in the new size. 

Control Setting and Range 
pascal void SetCtlValue(theControl, theValue) 

ControlHandle theControl; 
int theValue; 
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SetCtl Value sets theControl's value to theValue and redraws 
theControl. If theControl is a scroll bar, the thumb will be redrawn in 
the correct position. For on-or-off type controls (check boxes and radio 
buttons), a value of one will draw theControl in the on position, a value 
of zero will draw it as being off. 

If theValue is out of theControl's range, theControl is set to its 
maximum or minimum value, whichever is closest to theValue. 

pascal int GetCtlValue(theControl) 
ControlHandle theControl; 

GetCtl Value returns theControl's current setting. 

pascal void SetCtlMin(theControl, minValue) 
ControlHandle theControl; 
int minValue; 

SetCtlMin changes the minimum range setting of theControl to 
minValue. If the current value of theControl is below minValue, the 
value is set to minValue. SetCtlMin redraws theControl reflecting 
the any new values. 

pascal int GetCtlMin(theControl) 
ControlHandle theControl; 

GetCtlMin returns theControl's minimum range setting. 

pascal void SetCtlMax(theControl, maxValue) 
ControlHandle theControl; 
int maxValue; 

SetCtlMax sets theControl's the maximum value to maxValue. 
If the current value of theControl is greater than maxValue, the value 
is set to maxValue. SetCtlMax redraws theControl reflecting any new 
values. 

pascal int GetCtlMax(theControl) 
ControlHandle theControl; 

GetCtlMax returns the maximum range value of theControl. 
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Miscellaneous Utilities 
pascal void SetCRefCon(theControl, data) 

ControlHandle theControl; 
long data; 

SetCRefCon sets theControl's reference value to data. 

pascal long GetCRefCon(theControl) 
ControlHandle theControl; 

GetCRefCon returns theControl's reference value. 

pascal void SetCtlAction(theControl, actionProc) 
ControlHandle theControl; 
ProcPtr actionProc; 

SetCtlAction sets theControl's default action procedure to 
actionProc. 

pascal ProcPtr GetCtlAction(theControl) 
ControlHandle theControl; 

GetCtlAction returns a pointer to theControl's default action 
procedure. 



TextEdit 

TextEdit provides a uniform way for users to enter text. Often 
TextEdit is used indirectly, as part of a dialog that the Dialog Manager 
conducts or as part of a Standard File Package dialog. Because all 
Macintosh applications use TextEdit, editing capabilities for entering text 
are uniform throughout all Macintosh applications. 

Constants 

#define teJustLeft 0 
#define teJustCenter 1 
#define teJustRight -1 

Data Structures 

typedef char Chars[32001], *CharsPtr, **CharsHandle; 

typedef struct 
{ Re ct destRect; 

Re ct viewRect; 
int lineHeight; 
int firstBL; 
int selStart; 
int selEnd; 
int just; 
int length; 
Handle hText; 
int txFont; 
int txFace; 
int txMode; 
int txSize; 
GrafPtr inPort; 
int crOnly; 
int nLines; 
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int lineStarts[32001]; 
TERec, *TEPtr, **TEHandle; 

Functions 

Initialization 
pascal void TEinit() 

TEinit allocates a handle for the application's scrap. This serves to 
initialize TextEdit. Call TEinit just once at the beginning of the program. 

pascal TEHandle TENew(destRect, viewRect) 
Rect *destRect, *viewRect; 

TENew creates and initializes an edit record with the destination 
rectangle equal to destRect and the view rectangle equal to viewRect. 
A handle to the new edit record is returned. 

The edit record created by TENew uses the environment of the cur­
rent grafPort, so destRect and viewRect should be given in local coor­
dinates. The edit record is initialized as left-justified and single-spaced 
with insertion point at position zero. TENew also allocates a handle for the 
edit record's text field. 

TENew must be called once for each edit record. 

Manipulating Edit Records 
pascal void TESetText(text, length, hTE) 

Ptr text; 
long length; 
TEHandle hTE; 

TESetText changes the text in hTE's edit record to the text pointed 
to by text. Text is length characters long. The selection range is an in­
sertion point at the end of the text. Call TEUpdate to show that the text 
has been changed. 

pascal CharsHandle TEGetText(hTE) 
TEHandle hTE; 

TEGetText returns a handle to the text in hTE's edit record. 

pascal void TEDispose(hTE) 
TEHandle hTE; 



FuNCTIONS 307 

TEDispose frees the memory used for hTE: memory used by both 
the text and the edit record. Call TEDispose when you are totally done 
using an edit record. 

Editing 
pascal void TEKey(key, hTE) 

char key; 
TEHandle hTE; 

TEKey replaces hTE's selection range with the character key. If the 
selection range is just an insertion point, key is inserted. The insertion 
point is positioned just after key. 

pascal void TECut(hTE) 
TEHandle hTE; 

TECut cuts the selection range from hTE's text and puts it into the 
scrap, completely replacing the scrap's contents. If the selection range is 
an insertion point, the scrap will be emptied. 

pascal void TECopy(hTE) 
TEHandle hTE; 

TECopy copies hTE's selection range into the scrap, completely re­
placing the scrap's contents. When TECopy is called with an empty selec­
tion range (an insertion point), the scrap becomes empty. 

pascal void TEPaste(hTE) 
TEHandle hTE; 

TEPaste replaces hTE's selection range with a copy of the scrap, 
and positions the insertion point just beyond the last character copied 
from the scrap. For an empty scrap, TEPaste deletes the selection range. 
For an empty selection range (insertion point), TEPaste inserts the scrap. 

pascal void TEDelete(hTE) 
TEHandle hTE; 

TEDelete deletes hTE's selection range but does not place it in the 
scrap. If the selection range is an insertion point, TEDelete does nothing. 
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pascal void TEinsert(text, length, hTE) 
Ptr text; 
long length; 
TEHandle hTE; 

TEinsert inserts length characters pointed to by text into hTE's 
text handle, placing the characters just before the selection range (or in­
sertion point). TE Insert redraws the text. 

Selection Range and Justification 
pascal void TESetSelect(selStart, selEnd, hTE) 

long selStart, selEnd; 
TEHandle hTE; 

TESetSelect sets hTE's selection range to the range given by 
selStart and selEnd. To do this, TESetSelect unhighlights the cur­
rent selection range (if any), then highlights the new selection range. If 
selStart is equal to selEnd, the selection range is an insertion point. 
For insertion points, the caret is displayed and there is no highlighting. 

Legal values for selStart and selEnd are from zero to 65535. If 
selEnd is beyond the last character, then the position of the last character 
plus one is used for selEnd. 

pascal void TESetJust(j, hTE) 
int j; 
TEHandle hTE; 

TESetJust sets the justification for hTE to the justification specified 
by j. J should be one of the following: teJustLeft, teJustCenter, or 
teJustRight. 

Call TEUpdate to show the new justification. 

Mice and Carets 
pascal void TEClick(pt, extend, hTE) 

Point pt; 
Boolean extend; 
hTE TEHandle; 

TEClick is used for setting the selection range through mouse 
down events. TEClick should be called when a mouse down event oc­
curs in hTE's view rectangle. Point pt is the location where the mouse 
button was pressed, in local coordinates. If extend is TRUE, the current 
selection range is extended. Extend should be TRUE if the shift key was 
down when the mouse-down occurred. 
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Once control is passed to TEClick, it takes care of highlighting the 
selection range. The selection range expands or shrinks, according to the 
movements of the mouse. TEClick also takes care of word selection 
when a double click occurs. 

pascal void TEidle(hTE) 
TEHandle hTE; 

TEidle checks to see if it is time for the blinking caret at hTE's in­
sertion point to blink again. To maintain a constant blinking frequency, 
your application should call TEidle often. TEidle cannot be called too 
often. Blinking will not occur unless a minimum time period (which can 
be adjusted using the control panel) has elapsed. 

pascal void TEActivate(hTE) 
TEHandle hTE; 

TEActi vate highlights the selection range in hTE's view rectangle. 
If the selection range is an insertion point, a blinking caret is displayed at 
the insertion point. TEActi vate should be called whenever a text editing 
window becomes active. 

pascal void TEDeactivate(hTE) 
TEHandle hTE; 

TEDeactivate is the opposite of TEActivate: it unhighlights the 
selection range in hTE's view rectangle, or removes the blinking caret if 
the selection range is an insertion point. TEDeacti vate should be called 
whenever a text editing window becomes inactive. 

Text Display 
pascal void TEUpdate(rUpdate, hTE) 

Rect *rUpdate; 
TEHandle hTE; 

TEUpdate redraws hTE's text inside the rectangle rUpdate, where 
rUpdate is in the grafport's local coordinates. Using hTE's viewRect for 
rUpdate will cause hTE's entire view rectangle to be redrawn. 

TEUpdate should be called whenever an update event occurs (after 
BeginUpdate and before EndUpdate) or to show the results of another 
TextEdit routine. 
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pascal void TextBox(text, length, box, j) 
Ptr text; 
long length; 
Rect *box; 
int j; 

TextBox draws the text pointed to by text, in the rectangle box. 
Box is in local coordinates. The parameter length tells TextBox the 
number of characters to draw and j specifies the justification. J should be 
one of the following: teJustLeft, teJustCenter or teJustRight. 
TextBox does not use any edit record, it is just used for drawing text. 

Advanced Routines 
pascal void TEScroll(dh, dv, hTE) 

int dh, dv; 
TEHandle hTE; 

TEScroll scrolls the text in hTE's viewRect. The amount scrolled 
is specified in pixels by dh and dv: positive dh moves the text to the right, 
negative dh moves the text to the left; positive dv moves the text up, neg­
ative dv moves the text down. 

After calling TEScroll, call TEUpdate with hTE's viewRect to 
show the results of scrolling. 

pascal void TECalText(hTE) 
TEHandle hTE; 

TECalText recalculates the beginnings of all the lines of text in hTE 
and updates hTE's lineStarts array. 

TECalText should be called after any operation which changes the 
number of characters per line, such as changing the destination rectangle 
or the font. 



Standard File Package 

The Standard File Package provides a uniform way for users to se­
lect files for opening and saving. The Standard File Package does not ac­
tually open or write to the files, File Manager routines are used for those 
functions. 

Constants 

#define putDlgID -3999 
#define put Save 2 
tdefine put Cancel 5 
#define putEject 6 
tdefine putName 7 

fdef ine getDlgID -4000 
tdefine get Cancel 3 
tdefine getEject 5 
tdefine getDrive 6 
#define getNmList 7 
fdef ine get Scroll 8 

Data Structures 

typedef struct 
{ char good; 

char copy; 
OSType fType; 
int vRefNum; 
int version; 
char fName[64]; 

SFReply; 

typedef OSType SFTypeList[4]; 
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Functions 

pascal void SFPutFile(where, prompt, origName, dlgHook, 
reply) 

Point where; 
Str255 prompt, origName; 
ProcPtr dlgHook; 
SFReply *reply; 

SFPutF i le uses a standard file dialog to get a file name from the 
user. Typically, this file is used to save the current document. Where is 
the position of the top left corner of the dialog. Prompt provides brief, 
application specific instructions. If the document came from a file, 
OrigName should be the name of that file. DlgHook lets you specify a 
function to be called after each call to ModalDialog. Reply holds the in­
formation returned from the dialog. 

pascal void SFPPutFile(where, prompt, origName, dlgHook, 
reply, dlgID, filterProc) 

Point where; 
Str255 prompt, origName; 
ProcPtr dlgHook; 
SFReply *reply; 
int dlgID; 
ProcPtr filterProc; 

SFPPutFile works like SFPutFile except for two things: it allows 
you to use the dialog with resource ID dlgID, and it allows you to speci­
fy filterProc as a filter procedure for calls to ModalDialog. 

pascal void SFGetFile(where, prompt, fileFilter, numTypes, 
typeList, dlgHook, reply); 

Point where; 
Str255 prompt; 
ProcPtr fileFilter, dlgHook; 
int numTypes; 
SFTypeList *typeList; 
SFReply *reply; 

SFGetFile uses a standard file dialog to display a list of files of the 
types specified in typeList. TypeList is typically used in opening doc­
uments. Where is the location of the upper left corner of the dialog on the 
screen. Prompt gives brief instructions to the user. FileFilter allows 
you to specify a function that can be used to further qualify files for dis­
play. DlgHook is a procedure that is called after each call to 
ModalDialog. Reply holds the information returned from the dialog. 
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pascal void SFPGetFile (where, prompt, fileFilter, numTypes, 
typeList, dlgHook, reply, dlgID, filterProc); 

Point where; 
Str255 prompt; 
ProcPtr fileFilter, dlgHook, filterProc; 
int numTypes, dlgID; 
SFTypeList *typeList; 
SFReply *reply; 

SFPGetFile works like SFGetFile except for two things: it allows 
you to use the dialog with resource ID dlgID, and it allows you to speci­
fy filterProc as a filter procedure for calls to ModalDialog. 



File Manager 

The File Manager provides tools for opening, closing, creating, de­
leting, reading, and writing files. The File Manager has two sets of rou­
tines: one is a set of high-level routines that are easy to use and can han­
dle the filing needs of most applications. The more complex "parameter­
block" routines are so-named because they take a data structure, known 
as a parameter block, as their argument. These low-level routines allow 
more control over the file system, and in some cases, where several file­
system routines must be called in sequence to find information about a 
file, they can be more efficient. 

Constants 

#define fHasBundle Ox20 
#define finvisible Ox40 

#define fTrash -3 
#define fDeskTop -2 
#define fDisk 0 

*define fsAtMark 0 
#define fsFromStart 1 
#define fsFromLEOF 2 
#define fsFromMark 3 

#define fsCurPerm 0 
#define fsRdPerm 1 
#define fsWrPerm 2 
#define fsRdWrPerm 3 

Data Structures 

typedef long OSType; 
typedef int OSErr; 
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typedef struct 
{ OSType fdType; 

OSType fdCreator; 
int fdFlags; 
Point fdLocation; 
int fdFldr; 

Finfo; 

struct ioParam 
{ int ioRefNum; 

SignedByte ioVersNum; 
SignedByte ioPermssn; 
Ptr ioMisc; 
Ptr ioBuffer; 
long ioReqCount; 
long ioActCount; 
int ioPosMode; 
long ioPosOffset; 

} ; 

struct fileParam 
{ int ioFRefNum; 

SignedByte ioFVersNum; 
SignedByte fillerl; 

} ; 

int ioFDirindex; 
SignedByte ioFlAttrib; 
SignedByte ioFlVersNum; 
Finfo ioFlFndrinfo; 
long ioFlNum; 
int ioFlStBlk; 
long ioFlLgLen; 
long ioFlPyLen; 
int ioFlRStBlk; 
long ioFlRLgLen; 
long ioFlRPyLen; 
long ioFlCrDat; 
long ioFlMdDat; 

struct volumeParam 
long filler2; 
int ioVolindex; 
long ioVCrDate; 
long ioVLsBkUp; 
int ioVAtrb; 
int ioVNmFls; 
int ioVDirSt; 
int ioVBlLn; 
int ioVNmAlBlks; 
long ioVAlBlkSiz; 



} ; 

long ioVClpSiz; 
int ioAlBlSt; 
long ioVNxtFnum; 
int ioVFrBlk; 

struct drvQElRec 
struct drvQElRec *drvLink; 
int drvFlags; 
int drvRefNum; 
int drvFSID; 
int drvBlkSize; 

} ; 

typedef union 
int sndVal; 
int asncConfig; 
struct 

Ptr asncBPtr; 
int asncBLen; 

asyncinBuff; 
struct 

unsigned char fXOn; 
unsigned char fCTS; 
char xon; 
char xoff; 
unsigned char errs; 
unsigned char evts; 
unsigned char finX; 
unsigned char null; 

asyncShk; 
struct 

Ptr fontRecPtr; 
int fontCurDev; 

fontMgr; 
Ptr diskBuff; 
long asyncNBytes; 
struct 
{ int asncsl; 

int asncs2; 
int asncs3; 

asyncStatus; 
struct 

int dskTrackLock; 
long dskinfoBits; 
struct drvQElRec dskQElem; 
int dskPrime; 
int dskErrCnt; 

diskStat; 
OpParamType, *OpParamPtr; 
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struct cntrlParam 
{ int csRefNum; 

} ; 

int csCode; 
OpParamType csParam; 

typedef struct 
{ struct ParamBlkRec *ioLink; 

int ioType; 
int ioTrap; 
Ptr ioCmd.Addr; 
ProcPtr ioCompletion; 
int ioResult; 
char *ioNamePtr; 
int ioVRefNum; 
union 

struct ioParam iop; 
struct fileParam fp; 
struct volumeParam vp; 
struct cntrlParam cp; 

u; 
ParamBlkRec, *ParmBlkPtr; 

Functions: High-level 

Specifying Volumes and files for High-level Routines 
To specify a volume for the high-level File Manager routines, you 

can use the volume name, the volume reference number or the drive 
number of its drive. The File Manager will try the following methods (in 
the given order) until it has determined a volume: 

• Use the volume name given by volName. If volName is a 
zero-length string, return an error. If volName is NULL or an 
improper volume name, try the next method. 
•Use the volume reference number vRefNum or the volume's 
drive number drvNum, whichever the routine calls for. If this 
number is zero, try the next method. 
• Use the default volume. 

You may use whichever method you like. 
To specify a closed file, you must specify the volume (as described 

above) and the file name fileName. FileName can be the file name or 
the volume name followed by the file name. To specify an open file, the 
access path reference number refNum is used. 
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Accessing Volumes 
pascal OSErr GetVInfo(drvNum, volName, vRefNum, freeBytes) 

int drvNum, *vRefNum; 
Str255 volName; 
long *freeBytes; 

GetVInfo gets volume information for the volume in drive number 
drvNum. Upon return, volName is the volume name, vRefNum is the vol­
ume reference number and freeBytes is the number of bytes available 
on the volume. 

no Err 
nsvErr 
paramErr 

Result Codes 

no error 
no such volume error 
bad drive number 

pascal OSErr GetVol(volName, vRefNum) 
Str255 volName; 
int *vRefNum; 

GetVol sets volNarne to the name of the default volume and sets 
vRefNum to its volume reference number. 

noErr 
nsvErr 

Result Codes 

no error 
no such volume error 

pascal OSErr SetVol(volName, vRefNum) 
Str255 volName; 
int vRefNum; 

SetVol makes the volume specified by volName or vRefNum the 
default volume. The volume must be mounted before it can become the 
default volume. 

noErr 
bdNamErr 
nsvErr 
paramErr 

Resul.t Codes 

no error 
bad volume name 
no such volume error 
no default volume 
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pascal OSErr FlushVol(volName, vRefNurn) 
str255 volName; 
int vRefNurn; 

FlushVol writes the descriptive information and volume buffer 
contents for the volume specified by volName or vRefNum. 

noErr 
bdNarnErr 
extFSErr 
ioErr 
nsDrvErr 
nsvErr 
pararnErr 

Resu1t Codes 

no error 
bad volume name 
external file system 
disk 1/0 error 
no such drive error 
no such volume error 
no default volume 

pascal OSErr UnrnountVol(volName, vRefNurn) 
Str255 volName; 
int vRefNurn; 

Unmount Vol unmounts the volume given by volName or vRefNum. 
UnmountVol calls Flush Vol for the volume, closes all the volume's open 
files, and releases any memory used by the volume. 

You shouldn't allow the startup volume to be unmounted. 

noErr 
bdNarnErr 
extFSErr 
ioErr 
nsDrvErr 
nsvErr 
pararnErr 

Resu1t Codes 

no error 
bad volume name 
external file system 
disk 1/0 error 
no such drive error 
no such volume error 
no default volume 

pascal OSErr Eject(volName, vRefNurn) 
Str255 volNarne; 
int vRefNurn; 

Eject ejects the volume specified by volName or vRefNum. Eject 
calls FlushVol to flush the volume, then takes the volume off-line and 
ejects it. 



noErr 
bdNamErr 
extFSErr 
ioErr 
nsDrvErr 
nsvErr 
paramErr 

Changing File Contents 
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Resu1t Codes 

no error 
bad volume name 
external file system 
disk 1/0 error 
no such drive error 
no such volume error 
no default volume 

pascal OSErr Create(fileName, vRefNum, creator, fileType) 
Str255 fileName; 
int vRefNum; 
OSType creator, fileType; 

Create creates a new (unlocked and empty) file on the volume 
with volume reference number vRefNum. The new file's name, type and 
creator are given by fileName, fileType and creator. The file modifi­
cation and creation dates are set to the date on the system clock. 

noErr 
bdNamErr 
dupFNErr 
dirFulErr 
extFSErr 
ioErr 
nsvErr 
vLckdErr 
wPrErr 

Resu1t Codes 

no error 
bad volume name 
duplicate file name error 
directory full error 
external file system 
disk 1/0 error 
no such volume error 
software volume lock 
hardware volume lock 

pascal OSErr FSOpen(fileName, vRefNum, refNum) 
Str255 fileName; 
int vRefNum, *refNum; 

FSOpen opens the file with name fileName on the volume with 
volume reference number vRefNum. An access path with the same 
read/write permission as the file is created for the file. RefNum is set to 
the file access path reference number. 
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noErr 
bdNamErr 
extFSErr 
fnfErr 
ioErr 
nsvErr 
opWrErr 
tmfoErr 

Resu1t Codes 

no error 
bad volume name 
external file system 
file not found error 
disk 1/0 error 
no such volume error 
file already open for writing 
too many files open error 

pascal OSErr FSRead(refNum, count, buffPtr) 
int refNum; 
long *count; 
Ptr buffPtr; 

F SRead reads data from the open file with access path reference 
number refNum. Starting at the current position of the file marker, 
FSRead reads count bytes. The data read in is placed in the buffer point­
ed to by buffPtr. If the logical end-of-file is encountered before count 
bytes have been read in, the mark is moved to the end-of-file, count is set 
to the number of bytes actually read in and an end-of-file error is re­
turned. 

noErr 
eofErr 
extFSErr 
fnfErr 
ioErr 
paramErr 
rfNumErr 

Resu1t Codes 

no error 
end-of-file error 
external file system 
file not found error 
disk 1/0 error 
negative count 
bad reference number 

pascal OSErr FSWrite(refNum, count, buffPtr) 
int refNum; 
long *count; 
Ptr buffPtr; 

FSWrite writes count bytes from the location pointed to by 
buffPtr to the open file with access path reference number refNum. 
Writing begins at the file marker. Count is set equal to the number of 
bytes actually written to the file. 
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Resu1t Codes 

noErr no error 
dskFulErr disk full error 
fLckdErr file locked error 
fnOpnErr file not open error 
ioErr disk 1/0 error 
paramErr negative count 
rfNumErr bad reference number 
vLckdErr software volume lock 
wPrErr hardware volume lock 
wrpermErr write permission error 

pascal OSErr GetFPos(refNum, filePos) 
int refNum; 
long *filePos; 

GetFPos gets the position of the file marker for the file with access 
path reference number refNum and sets filePos to this number. 

noErr 
extFSErr 
fnOpnErr 
ioErr 
rfNumErr 

Resu1t Codes 

no error 
external file system error 
file not open error 
disk 1/0 error 
bad reference number 

pascal OSErr SetFPos(refNum, posMode, posOff) 
int refNum, posMode; 
long posOff; 

SetFPos sets the position of the file marker for the file with access 
path reference number refNum. The placement of the marker is deter­
mined by posMode and posOff. PosMode is a position in the file, and 
posOff is an offset from that position. 

Positioning the Fi1e Marker 

posMode va1ues 
fsAtMark 
fsFromStart 
fsFromLEOF 
fsFromMark 

fi1e marker position 
remains the same, posOff is ignored 
posOff bytes from start of file 
posOff bytes from logical end-of-file 
posOff bytes from current position 
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noErr 
eofErr 
extFSErr 
fnOpnErr 
ioErr 
posErr 
rfNumErr 

Resu1t Codes 

no error 
end-of-file error 
external file system error 
file not open error 
disk 1/0 error 
position is before start of file 
bad reference number 

pascal OSErr GetEOF(refNum, logEOF) 
int refNum; 
long *logEOF; 

GetEOF gets the logical end-of-file for the file with access path refer­
ence number refNum and sets logEOF equal to this number. 

noErr 
extFSErr 
fnOpnErr 
ioErr 
rfNumErr 

Resu1t Codes 

no error 
external file system error 
file not open error 
disk 1/0 error 
bad reference number 

pascal OSErr SetEOF(refNum, logEOF) 
int refNum; 
long logEOF; 

SetEOF sets the logical end-of-file file for the file with access path 
reference number refNum. The logical end-of-file is set to logEOF. If 
logEOF is beyond the physical end-of-file, another block on the volume is 
allocated for the file. If there is not enough room to set the specified logi­
cal end-of-file, a disk full error is returned and no change is made. If 
logEof is zero, all space used by the file is released. 

noErr 
dskFulErr 
extFSErr 
fLckdErr 
fnOpnErr 
ioErr 
rfNumErr 
vLckdErr 
wPrErr 
wrpermErr 

Resu1t Codes 

no error 
disk full error 
external file system error 
file locked error 
file not open error 
disk 1/0 error 
bad reference number 
software volume lock 
hardware volume lock 
write permission error 
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pascal OSErr Allocate(refNum, count) 
int refNum; 
long *count; 

Allocate adds count bytes to the file with access path reference 
number refNum. If count is not a multiple of the block allocation size, it 
is rounded up to the next multiple, and this number of bytes is added to 
the file. If there are not enough bytes available on the volume, then what­
ever space is available is allocated for the file and Allocate returns a 
disk full error. Count is set to the number of bytes actually allocated. The 
physical end-of-file is set one byte beyond the last byte allocated. 

no Err 
dskFulErr 
fLckdErr 
fnOpnErr 
ioErr 
rfNumErr 
vLckdErr 
wPrErr 
wrpermErr 

Resu1t Codes 

no error 
disk full error 
file locked error 
file not open error 
disk 1/0 error 
bad reference number 
software volume lock 
hardware volume lock 
write permission error 

pascal OSErr FSClose(refNum) 
int refNum; 

FSClose closes the file with access path reference number refNum. 
The file access path is removed, the volume buffer contents are written to 
the volume, and the file directory information is updated. 

Note that not all information stored on the volume is correct until 
FlushVol is called for the volume. 

no Err 
extFSErr 
fnfErr 
fnOpnErr 
ioErr 
nsvErr 
rfNumErr 

Resu1t Codes 

no error 
external file system 
file not found error 
file not open error 
disk 1/0 error 
no such volume error 
bad reference number 
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Changing Information About Files 
pascal OSErr GetFinfo(fileName, vRefNum, fndrinfo) 

Str255 fileName; 
int refNum; 
Finfo *fndrinfo; 

GetFinfo gets the Finder information for the file with name 
fileName and volume reference number vRefNum. The information is 
returned in fndrinfo. 

noErr 
bdNamErr 
extFSErr 
fnfErr 
ioErr 
nsvErr 
paramErr 

Resu1t Codes 

no error 
bad file name 
external file system 
file not found error 
disk 1/0 error 
no such volume error 
no default volume 

pascal OSErr SetFinfo(fileName, vRefNum, fndrinfo) 
Str255 fileName; 
int refNum; 
Finfo *fndrinfo; 

SetFinfo changes the Finder information about the file with name 
fileName on the volume with volume reference number vRefNum. The 
Finder information is set to that given by fndrinfo. 

noErr 
extFSErr 
fLckdErr 
fnfErr 
ioErr 
nsvErr 
vLckedErr 
wPrErr 

Resu1t Codes 

no error 
external file system 
file locked error 
file not found error 
disk 1/0 error 
no such volume error 
software volume lock 
hardware volume lock 

pascal OSErr SetFLock(fileName, vRefNum) 
Str255 fileName; 
int vRefNum; 

SetFLock locks the file with name fileName on volume with ref­
erence number vRefNum. Locking will not affect existing access paths. 



noErr 
extFSErr 
fnfErr 
ioErr 
nsvErr 
vLckedErr 
wPrErr 
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Resu1t Codes 

no error 
external file system 
file not found error 
disk 1/0 error 
no such volume error 
software volume lock 
hardware volume lock 

pascal OSErr RstFLock(fileName, vRefNum) 
Str255 fileName; 
int vRefNum; 

RstFLock unlocks the file with name fileName on the volume 
with volume reference number vRefNum. Existing file access paths are 
not affected. 

noErr 
extFSErr 
fnfErr 
ioErr 
nsvErr 
vLckedErr 
wPrErr 

Resu1t Codes 

no error 
external file system 
file not found error 
disk 1/0 error 
no such volume error 
software volume lock 
hardware volume lock 

pascal OSErr Rename(oldName, vRefNum, newName) 
Str255 oldName, newName; 
int vRefNum; 

Rename changes the names of files or volumes. If old.Name is a file 
name, then the file name is set to newName (currently used access paths 
are unaffected by the change). If old.Name is a volume name and 
vRefNum is its volume reference number, the volume name is set to 
newName. 
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noErr 
bdNamErr 
dirFulErr 
dupFNErr 
extFSErr 
fLckedErr 
fnfErr 
fsRnErr 
ioErr 
nsvErr 
paramErr 
vLckedErr 
wPrErr 

Resu1t Codes 

no error 
bad name error 
directory full error 
duplicate file name error 
external file system 
file locked error 
file not found error 
file system renaming error 
disk 1/0 error 
no such volume error 
no default volume 
software volume lock 
hardware volume lock 

pascal OSErr FSDelete(fileName, vRefNum) 
Str255 fileName; 
int vRefNum; 

FSDelete removes the file named fileName from the volume with 
volume reference number vRefNum. FSDelete removes both the re­
source and data forks of the file. 

noErr 
bdNamErr 
extFSErr 
fBsyErr 
fLckedErr 
fnfErr 
ioErr 
nsvErr 
vLckedErr 
wPrErr 

Resu1t Codes 

no error 
bad name error 
external file system 
file busy error 
file locked error 
file not found error 
disk 1/0 error 
no such volume error 
software volume lock 
hardware volume lock 

Functions: Low-Level 

Most of the low-level File Manager routines can be executed syn­
chronously or asynchronously. Synchronous means the application can­
not continue until the routine has completed. To execute a routine syn­
chronously, the parameter async should be FALSE. Asynchronous means 
the application can continue without waiting for completion of the rou­
tine. In this case, the file request is placed on the file 1/0 queue and con-
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trol is returned to the application. You may use the parameter block's 
ioCompletion field to specify a routine to be executed upon completion 
of the I/0 routine. The parameter async should be TRUE if you want the 
routine to be executed asynchronously. 

Specifying Volumes and Files for Low-Level Routines 
There are a number of ways to specify a volume for the low-level 

File Manager routines. You can use the volume name, the volume refer­
ence number or the drive number of its drive. The File Manager will try 
the following methods (in the given order) until it has determined the 
volume: 

•Use the volume name given by ioNamePtr. If ioNamePtr is 
NULL or points to an improper volume name, try the next 
method. 
• Use the number ioVRefNum. If ioVRefNum is negative, it is 
a volume reference number. If it's positive, ioVRefNum is a 
drive number. If this ioVRefNum is zero, try the next method. 
• Use the default volume. 

You may use whichever method you like. 
To specify a closed file, you must specify the both volume and the 

file name. IoNamePtr is a pointer to the file name. The file name can in­
clude the volume name, but this is not necessary. If the file name does 
not include the volume name, ioVRefNum is used (as listed above) to de­
termine the volume. Open files are specified by the file access path refer­
ence number ioRefNum. 

Initialization 
pascal void FinitQueue() 

FinitQueue removes all but the present File Manager call from the 
I/Oqueue. 

Accessing Volumes 
pascal OSErr PBMountVol(paramBlock) 

ParmBlkPtr paramBlock; 

PBMountVol mounts the volume in the drive numbered 
ioVRefNum, and ioVRefNum is set to the volume reference number. If no 
other volumes have been mounted, this volume becomes the default vol­
ume. PBMountVol is always synchronous. 
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noErr 
bdMDBErr 
extFSErr 
ioErr 
memFullErr 
noMacDskErr 
nsDrvErr 
paramErr 
volOnLinErr 

Resu1t Codes 

no error 
bad master directory block 
external file system 
disk I/O error 
memory full error 
not a Macintosh disk error 
no such drive error 
bad drive number 
volume already on-line 

pascal OSErr PBGetVInfo(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 

PBGetVInfo gets information about a specific volume. The File 
Manager determines the volume in question by checking ioVolindex as 
follows: 

• when ioVolindex is positive, it is used to determine the 
volume. For example, use three for ioVolindex to get infor­
mation about the volume that was mounted third. 
• when ioVolindex is negative, ioNamePtr or ioVRefNum 
are used to determine the volume. 
• when ioVolindex is zero, ioVRefNum is used to determine 
the volume. When this happens, ioVRefNum is set to the vol­
ume reference number and ioNamePtr returns the volume's 
name. 

noErr 
nsvErr 
paramErr 

Resu1t Codes 

no error 
no such volume error 
no default volume 

pascal OSErr PBGetVol(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 

PBGetVol returns the default volume's reference number in 
ioVRefNum and its name in ioNamePtr. 

noErr 
nsvErr 

Resu1t Codes 

no error 
no such volume error 



pascal OSErr PBSetVol(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 
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PBSetVol makes the volume specified by ioNamePtr or 
ioVRefNum the default volume. The volume must be mounted before it 
can become the default volume. 

no Err 
bdNamErr 
nsvErr 
paramErr 

Resu1t Codes 

no error 
bad volume name 
no such volume error 
no default error 

OSErr PBFlushVol(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 

PBFlushVol flushes the volume given by ioNamePtr or 
ioVRefNum. Flushing a volume consists writing the following items to 
the volume: descriptive information, volume buffer contents, all the 
volume's access path buffers, and the modification date (which is the cur­
rent time). 

noErr 
bdNamErr 
extFSErr 
ioErr 
nsDrvErr 
nsvErr 
paramErr 

Resu1t Codes 

no error 
bad volume name 
external file system 
disk 1/0 error 
no such drive error 
no such volume error 
no default volume 

pascal OSErr PBUnmountVol(paramBlock) 
ParmBlkPtr paramBlock; 

PBUnmountVol unmounts the volume given by ioNamePtr or 
ioVRefNum. To unmount a volume, the File Manager flushes the volume, 
closes all open files on the volume, and releases all memory used for the 
volume. PBUnmountVol is always synchronous. 

Your application should not allow the startup volume to be un­
mounted. 
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noErr 
bdNamErr 
extFSErr 
ioErr 
nsDrvErr 
nsvErr 
paramErr 

Result Codes 

no error 
bad volume name 
external file system 
disk 1/0 error 
no such drive error 
no such volume error 
no default volume 

pascal OSErr PBOffLine(paramBlock) 
ParmBlkPtr paramBlock; 

PBOffLine takes the volume specified by ioNamePtr or 
ioVRefNum and places it off-line. Taking a volume off-line means flush­
ing the volume and releasing most of the memory used by the volume -
94 bytes of descriptive information remain in memory. 

noErr 
bdNamErr 
extFSErr 
ioErr 
nsDrvErr 
nsvErr 
paramErr 

Result Codes 

no error 
bad volume name 
external file system 
disk 1/0 error 
no such drive error 
no such volume error 
no default volume 

pascal OSErr PBEject(paramBlock) 
ParmBlkPtr paramBlock; 

PBEject ejects the volume specified by ioNamePtr or ioVRefNum 
after taking it off-line by calling PBOffLine. 

noErr 
bdNamErr 
extFSErr 
ioErr 
nsDrvErr 
nsvErr 
paramErr 

Result Codes 

no error 
bad volume name 
external file system 
disk 1/0 error 
no such drive error 
no such volume error 
no default volume 
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Changing File Contents 
pascal OSErr PBCreate(paramBlock, async) 

ParmBlkPtr paramBlock; 
Boolean async; 

PBCreate creates a new unlocked and empty file on the volume 
specified by ioVRefNum. The name of the new file is given by 
ioNamePtr, its version number is given by ioVersNum. The file's cre­
ation and modification dates are set to the current time as given by the 
system clock. 

After creating the file, your application should call PBSetFinfo to 
provide the Finder information for the file. 

no Err 
bdNamErr 
dupFNErr 
dirFulErr 
extFSErr 
ioErr 
nsvErr 
vLckdErr 
wPrErr 

Result Codes 

no error 
bad volume name 
duplicate file name 
directory full error 
external file system 
disk 1/0 error 
no such volume error 
software volume lock 
hardware volume lock 

pascal OSErr PBOpen(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 

PBOpen opens the file with name ioNamePtr and version number 
ioVersNum on volume ioVRefNum. The resulting access path reference 
number is returned by ioRefNum. 

no Err 
bdNamErr 
extFSErr 
fnfErr 
ioErr 
memFullErr 
nsvErr 
opWrErr 
trnfoErr 

Result Codes 

no error 
bad volume name 
external file system 
file not found error 
disk 1/0 error 
memory full error 
no such volume error 
file already opened for writing 
too many files open 
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pascal OSErr PBOpenRF(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 

PBOpenRF is identical to the PBOpen call, except that the resource 
fork is opened. 

noErr 
bdNamErr 
extFSErr 
fnfErr 
ioErr 
mernFullErr 
nsvErr 
opWrErr 
permErr 
tmfoErr 

Resu1t Codes 

no error 
bad volume name 
external file system 
file not found error 
disk 1/0 error 
memory full error 
no such volume error 
file already opened for writing 
no permission to read file 
too many files open 

pascal OSErr PBRead(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 

PBRead reads ioReqCount bytes from the file with access path 
ioRefNum to the buffer pointed to by ioBuffer. If you try to read be­
yond the end-of-file, the file marker is moved to the end-of-file and you'll 
get an end-of-file error result code. After reading is completed, 
ioActCount is set to the number of bytes actually read in and 
ioPosOffset gives the file marker position. 

noErr 
eofErr 
extFSErr 
fnOpnErr 
ioErr 
paramErr 
rfNumErr 

Resu1t Codes 

no error 
end-of-file error 
external file system 
file not open error 
disk 1/0 error 
negativeioReqCount 
bad reference number 
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pascal OSErr PBWrite(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 

PBWrite writes ioReqCount bytes from the buffer pointed to by 
ioBuffer to the file with access path reference number ioRefNum. 
IoPosMode and ioPosOffset together indicate the position in the file 
where the data is to be written. After writing, ioActCount is set to the 
number of bytes actually written, ioPosOffset gives the position of the 
mark. 

Dete:cmining where writing begins 

ioPosMode writing begins 
fsAtMark at file marker, ioPosOffset is ignored 
fsFromStart ioPosOffset bytes from start of file 
fsFromLEOF ioPosOffset bytes from logical end-of-file 
fsFromMark ioPosOffset bytes from marker 

noErr 
dskFulErr 
fLckdErr 
fnOpnErr 
ioErr 
paramErr 
posErr 
rfNumErr 
vLckedErr 
wPrErr 
wrpermErr 

Resu1t Codes 

no error 
disk full error 
file locked error 
file not open error 
disk 1/0 error 
negativeioReqCount 
position beyond end-of-file 
bad reference number 
software volume lock 
hardware volume lock 
no permission to write 

pascal OSErr PBGetFPos(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 

PBGetFPos sets ioPosOffset to the position of the file marker for 
the file with access path reference number ioRefNum. IoReqCount, 
ioActCount, and ioPosMode are set to zero. 

no Err 
extFSErr 
fnOpnErr 
ioErr 
rfNumErr 

Resu1t Codes 

no error 
external file system 
file not open error 
disk 1/0 error 
bad reference number 
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pascal OSErr PBSetFPos(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 

PBSetFPos sets the position of the file marker for the file with ac­
cess path reference number ioRefNum. IoPosMode and ioPosOffset 
together determine the positioning of the file marker. An error will result 
if you try to set the mark beyond the logical end-of-file. 

Positioning the File Marker 

ioPosMode 
fsAtMark 
fsFromStart 
fsFromLEOF 
fsFromMark 

noErr 
eofErr 
extFSErr 
fnOpnErr 
ioErr 
posErr 
rfNumErr 

file marker position 
remains the same, ioPosOffset is ignored 
ioPosOffset bytes from start of file 
ioPosOffset bytes from logical end-of-file 
ioPosOffset bytes from marker 

Result Codes 

no error 
end-of-file error 
external file system 
file not open error 
disk 1/0 error 
position error (before start) 
bad reference number 

pascal OSErr PBGetEOF(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 

PBGetEOF gets the logical end-of-file for the file indicated by 
ioRefNum, and returns this value in ioMisc. 

noErr 
extFSErr 
fnOpnErr 
ioErr 
rfNumErr 

Result Codes 

no error 
external file system 
file not open error 
disk 1/0 error 
bad reference number 

pascal OSErr PBSetEOF(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 
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PBSetEOF uses the value in ioMisc to set the logical end-of-file for 
the open file with access path reference number ioRefNum. If the logical 
end-of-file is beyond the physical end-of-file, the next free block is added 
to the file, and the physical end-of-file is set to the byte just after this 
block. If there in not enough room on the volume, no change is made and 
an error is returned. Using ioMisc = 0 frees all the space on the volume 
used by the file. 

noErr 
dskFulErr 
extFSErr 
fLckdErr 
fnOpnErr 
ioErr 
rfNumErr 
vLckdErr 
wPrErr 
wrpermErr 

Resu1t Codes 

no error 
disk full error 
external file system 
file locked error 
file not open error 
disk 1/0 error 
bad reference number 
software volume lock 
hardware volume lock 
write permission error 

pascal OSErr PBAllocate(pararnBlock, async) 
ParmBlkPtr pararnBlock; 
Boolean async; 

PBAllocate adds ioReqCount bytes to the file with access path 
reference number ioRefNum. If ioReqCount is not a multiple of the 
block allocation size, the next highest multiple (to ioReqCount) of the 
block allocation size is added to the file. If there are not enough bytes 
available on the volume, then whatever space is available is allocated to 
the file and PBAllocate returns a disk full error. IoActCount returns 
the number of bytes actually allocated. The physical end-of-file is set one 
byte beyond the last byte allocated. 

noErr 
dskFulErr 
fLckdErr 
fnOpnErr 
ioErr 
rfNumErr 
vLckdErr 
wPrErr 
wrpermErr 

Resu1t Codes 

no error 
disk full error 
file locked error 
file not open error 
disk 1/0 error 
bad reference number 
software volume lock 
hardware volume lock 
write permission error 
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pascal OSErr PBFlushFile(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 

PBFlushFile writes the contents of the access path ioRefNum's 
buffer to the proper volume and updates the file directory. Although the 
file is flushed, not all information on the volume is correct until the vol­
ume is flushed. 

noErr 
extFSErr 
fnfErr 
fnOpnErr 
ioErr 
nsvErr 
rfNumErr 

Resu1t Codes 

no error 
external file system error 
file not found error 
file not open error 
disk I/0 error 
no such volume error 
bad reference number 

pascal OSErr PBClose(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 

PBClose writes the contents of access path ioRefNum's buffer to its 
associated file and frees the memory used by the access path. Note that 
not all information on the volume is correct until the volume is flushed. 

noErr 
extFSErr 
fnfErr 
fnOpnErr 
ioErr 
nsvErr 
rfNumErr 

Resu1t Codes 

no error 
external file system error 
file not found error 
file not open error 
disk 1/0 error 
no such volume error 
bad reference number 

Changing Information About Files 
pascal OSErr PBGetFinfo(pararnBlock, async) 

ParmBlkPtr paramBlock; 
Boolean async; 

PBGetFinfo gets Finder information for a file. The File Manager 
uses ioFDirindex to determine the file. If ioFDirindex is positive, the 
File Manager returns information about the file with ioFDirindex se­
quence number on volume ioVRefNum. For non-positive ioFDirindex, 
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the File Manager returns information about the file on volume 
ioFVRefNum with file name and version number specified by 
ioNamePtr and ioFVersNum. IoNamePtr returns the file's name (unless 
ioNamePtr is NULL) and ioFRefNum is set to the reference number of the 
first-found access path for the file. 

noErr 
bdNamErr 
extFSErr 
fnfErr 
ioErr 
nsvErr 
paramErr 

Result Codes 

no error 
bad name error 
external file system error 
file not found error 
disk 1/0 error 
no such volume error 
no default volume 

pascal OSErr PBSetFinfo(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 

PBSetFinfo sets the Finder information for the file with name 
ioNamePtr and version number ioVersNum on volume ioVRefNum. 
The Finder information includes the file's type, creator, and modification 
date, among other things. 

noErr 
bdNamErr 
extFSErr 
fLckdErr 
fnfErr 
ioErr 
nsvErr 
vLckdErr 
wPrErr 

Result Codes 

no error 
bad name error 
external file system error 
file locked error 
file not found error 
disk 1/0 error 
no such volume error 
software volume lock 
hardware volume lock 

pascal OSErr PBSetFLock(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 

PBSetFLock locks the file on volume ioVRefNum with file name 
and version number given by ioNamePtr and ioVersNum. The lock does 
not affect the existing access paths. 
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noErr 
extFSErr 
fnfErr 
ioErr 
nsvErr 
vLckdErr 
wPrErr 

Result Codes 

no error 
external file system error 
file not found error 
disk 1/0 error 
no such volume error 
software volume lock 
hardware volume lock 

pascal OSErr PBRstFLock(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 

PBRstFLock unlocks the file on volume ioVRefNum with file name 
and version number given by ioNamePtr and ioVersNurn. Unlocking 
will not affect access paths already in use. 

noErr 
extFSErr 
fnfErr 
ioErr 
nsvErr 
vLckdErr 
wPrErr 

Result Codes 

no error 
external file system error 
file not found error 
disk 1/0 error 
no such volume error 
software volume lock 
hardware volume lock 

pascal OSErr PBSetFVers(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 

PBSetFVers changes the version number for a file on the volume 
with volume reference number ioVRefNurn. The file's name and current 
version number are given by ioNamePtr and ioVersNurn. The new ver­
sion number is given by ioMisc. This change does not affect any access 
paths currently in use for the file. 

The Resource Manager and Segment Loader will not operate on a 
file unless its version number is zero. 



noErr 
bdNamErr 
dupFNErr 
extFSErr 
fLckdErr 
fnfErr 
ioErr 
nsvErr 
paramErr 
vLckdErr 
wPrErr 
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Resu1t Codes 

no error 
bad name error 
duplicate file error 
external file system error 
file locked error 
file not found error 
disk 1/0 error 
no such volume error 
no default volume 
software volume lock 
hardware volume lock 

pascal OSErr PBRename(pararnBlock, async) 
ParmBlkPtr pararnBlock; 
Boolean async; 

PBRename changes the name of a file or a volume. If ioNamePtr 
points to a file name and ioVersNum is it's version number, then 
PBRename changes the file name to the name pointed to by ioMisc. If 
ioNamePtr points to the name of a volume or ioVRefNum is the refer­
ence number of a volume, the volume's name is changed to the name 
pointed to by ioMisc. Renaming will not affect existing access paths. 

Resu1t Codes 

noErr no error 
bdNamErr bad name error 
dirFulErr directory full error 
dupFNErr duplicate file name error 
extFSErr external file system 
fLckedErr file locked error 
fnfErr file not found error 
fsRnErr file system renaming error 
ioErr disk 1/0 error 
nsvErr no such volume error 
paramErr no default volume 
vLckedErr software volume lock 
wPrErr hardware volume lock 
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pascal OSErr PBDelete(paramBlock, async) 
ParmBlkPtr paramBlock; 
Boolean async; 

PBDelete removes the file with name given by ioNamePtr and 
version number ioVersNum from the ioVRefNum volume. PBDelete re­
moves both forks of the file. 

noErr 
bdNamErr 
extFSErr 
fBsyErr 
fLckedErr 
fnfErr 
ioErr 
nsvErr 
vLckedErr 
wPrErr 

Resu1t Codes 

no error 
bad name error 
external file system 
file busy error 
file locked error 
file not found error 
disk 1/0 error 
no such volume error 
software volume lock 
hardware volume lock 



Font Manager 

The Font Manager provides tools for getting information about 
typefaces and managing font resources. The Font Manager is seldom 
called directly - other Toolbox Managers use fonts and provide interface 
routines for selecting fonts. 

Constants 

I* Font Numbers *I 
fdef ine systemFont 0 
f define applFont 1 
fdefine newYork 2 
fdef ine geneva 3 
fdefine monaco 4 
fdef ine venice 5 
fdefine london 6 
fdefine a thens 7 
fdef ine sanFran 8 
fdefine toronto 9 

I* Font Types */ 
fdefine propFont Ox9000 
fdef ine fixedFont OxBOOO 
fdefine fontWid OxACBO 

Data Structures 

typedef struct 
{ int family; 

int size; 
char face; 
char needBits; 
int device; 
Point numer; 
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Point denom; 
FMinput; 

typedef struct 
{ int errNum; 

Handle fontHandle; 
Byte bold; 
Byte italic; 
Byte ulOffset; 
Byte ulShadow; 
Byte ulThick; 
Byte shadow; 
SignedByte extra; 
Byte ascent; 
Byte descent; 
Byte wid.Max; 
SignedByte leading; 
Byte unused; 
Point numer; 
Point denom; 

FMOutput, *FMOutPtr; 

typedef struct 
{ int font Type; 

int firstChar; 
int lastChar; 
int wid.Max; 
int kernMax; 
int nDescent; 
int fRectMax; 
int chHeight; 
int owTLoc; 
int ascent; 
int descent; 
int leading; 
int rowWords; 

FontRec; 

Functions 

Initializing the Font Manager 
pascal void InitFonts() 

Ini tFonts gets the Font Manager ready for use. It also reads the 
system font into memory if it's not already there. You must call 
Ini tFonts once before calling any Toolbox routine that uses the Font 
Manager. 



Getting Font Information 
pascal void GetFontName(fontNum, theName) 

int f ontNum; 
Str255 theName; 
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GetFontName sets theName equal to the name of the font with font 
number fontNum. TheName will be an empty string if there is no font 
having the given font number. 

pascal void GetFNum(fontName, theNum) 
Str255 fontName; 
int *theNum; 

GetFNum sets theNum equal to the font number of the font with 
name fontName. If there is no font with the given font name, theNum is 
set to zero. 

pascal Boolean RealFont(fontNum, size) 
int fontNum, size; 

RealFont returns TRUE if the font with font number fontNum is 
available in the font size size. RealFont returns FALSE otherwise. 
RealFont looks through all open resource files. 

Keeping Fonts in Memory 
pascal void SetFontLock(lockFlag) 

Boolean lockFlag; 

SetFontLock makes the most current font either purgeable or un­
purgeable. If lockFlag is TRUE, the font is made unpurgeable. If 
lockFlag is FALSE, the font is made purgeable. 

Advanced Routine 
pascal FMOutPtr SwapFont(inRec) 

FMinput *inRec; 

SwapFont returns information about a version of a font which is 
specified by inRec. The information is returned via a Font Manager out­
put record, which is pointed to by SwapFont's return value. The informa­
tion SwapFont makes available is used by QuickDraw routines. 



Printing Manager 

The Printing Manager enables applications to use QuickDraw for 
plotting output on a printer. The Printing Manager defines the interface 
to all printing devices. The interface consists of functions that start and 
end printing jobs and tell the printer that a page is beginning or has 
ended. The bulk of the Macintosh printing interface is actually 
QuickDraw. Once a printing job is begun, QuickDraw can be used for 
printing in much the same way it is used to draw on the screen. 

Constants 

idefine IMemFullErr -108 
idefine noErr 0 

idefine bDraftLoop 0 
idefine bSpoolLoop 1 
idefine bUserlLoop 2 
idefine bUser2Loop 3 

idefine iPrBitsCtl 4 

idefine lScreenBits 0 
idefine lPaintBits 1 
idefine iPrIOCtl 5 
idefine iPrEvtCtl 6 
idefine iPrEvtAll Ox0002fffd 
idefine iPrEvtTop OxOOOlfffd 
idefine iPrDevCtl 7 
idefine lPrReset OxOOOlOOOO 
idefine lPrPageEnd Ox00020000 
idefine lprLineFeed Ox00030000 
idefine iFMgrCtl 8 

idefine iPFMaxPgs 128 
:itdefine iPrPgFract 120 
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#define iPrAbort 128 
#define iPrRelease 2 
#define lPfType 'PFIL' 
#define !Pf Sig 'PSYS' 

#define sPrDrvr ".Print" 
#define iPrDrvrRef -3 
#define !Print Type 'PREC' 
#define iPrintDef 0 
#define iPrintLst 1 
#define iPrintDrvr 2 
#define iMyPrDrvr OxeOOO 
#define iPStrRFil OxeOOO 
#define iPStrPFil OxeOOl 
#define iPrStlDlg OxeOOO 
#define PrJobDlg OxeOOl 

#define feedCut 0 
#define feedFanFold 1 
#define feedMechCut 2 
#define feedOther 3 

#define scan TB 0 
#define scanBT 1 
#define scanLR 2 
#define scanRL 3 

Data Structures 

typedef char TStr80[81] 
typedef TsStr80 *TPstr80; 
typedef Rect TPRect; 

typedef struct 
{ GrafPort gPort; 

QDProcs gProcs; 
TPrPort, *TPPrPort; 

typedef union 
{ GrafPtr pGPort; 

TPPrPort pPrPort; 
TPPort; 

typedef struct 
{ int iDev; 

int iVRes; 
int iHRes; 
Rect rPage; 

Tprinfo; 



typedef unsigned char TFeed; 
typedef int TWord; 

typedef struct 
{ TWord wDev; 

int iPageV; 
int iPageH; 
SignedByte bPort; 
TFeed feed; 

TPrStl; 

typedef struct 
{ int iFstPage; 

int iLstPage; 
int iCopies; 
SignedByte bJDocLoop; 
char fFromUsr; 
ProcPtr pidleProc; 
TPStr80 pFileName; 
int iFileVol; 
SignedByte bFileVers; 
SignedByte bJobX; 

TPrJob; 

typedef unsigned char TScan; 

typedef struct 
{ int iRowBytes; 

int iBandV; 
int iBandH; 
int iDevBytes; 
int iBands; 
SignedByte bPatScale; 
SignedByte bUlThick; 
SignedByte bUlOffset; 
SignedByte bUlShadow; 
TScan scan; 
SignedByte bXInf oX; 

TPrXInfo; 

typedef struct 
{ int iPrVersion; 

TPrinfo prinfo; 
Rect rPaper; 
TPrStl prStl; 
TPrinfo prinfoPT; 
TPrXinfo prXInfo; 
TPrJob prJob; 
int printX[19]; 

TPrint, *TPPrint, **THPrint; 

DATASTRUCTURES 349 
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typedef struct 
{ int iTotPages; 

int iCurPage; 
int iTotCopies; 
int iCurCopy; 
int iTotBands; 
int iCurBand; 
char fPgDirty; 
char fimaging; 
THPrint hPrint; 
TPPrPort pPrPort; 
PicHandle hPic; 

TPrStatus; 

Functions 

Initialization and Termination 
pascal void PrOpen() 

PrOpen readies the Printing Manager by opening the Printer Driver 
and the printer resource file. If PrOpen cannot open both of these, 
PrOpen opens neither and PrError returns an error code. 

pascal void PrClose() 

PrClose shuts down the Printing Manager. The printer resource 
file is closed. Memory used by printer resource file and the Printing 
Manager is released. PrClose does not close the Printer Driver, 
PrDrvrClose can be called to do that. 

Print Records and Dialogs 
pascal void PrintDefault(hPrint) 

THPrint hPrint; 

PrintDefault puts the default print settings into the appropriate 
fields of hPrint's print record. PrintDefault obtains the default val­
ues from the printer resource file. 

pascal Boolean PrValidate(hPrint) 
THPrint hPrint; 

PrValidate makes sure that the fields of hPrint's print record are 
compatible with the current version of the Printing Manager and the in­
stalled printer. If the print record is not valid, it is adjusted according to 
the default values in the printer resource file and PrValidate returns 
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TRUE. If PrValidate makes no adjustments, it returns FALSE. 
PrValidate also makes whatever changes are needed so that 

hPrint's print record has the current style and job settings. These chang­
es do not affect PrValidate's return value. 

pascal Boolean PrStlDialog(hPrint) 
THPrint hPrint; 

PrStlDialog activates the style dialog. HPrint's contents are used 
as the initial settings for the dialog items. If the user cancels the dialog, 
the print record remains as it was and PrStlDialog returns FALSE. If 
the user clicks the OK button, hPrint's print record is changed to reflect 
the user's style selections, and PrStlDialog returns TRUE. 

If the print style is stored with the document, the document should 
be updated when PrStlDialog returns TRUE. 

pascal Boolean PrJobDialog(hPrint) 
THPrint hPrint; 

PrJobDialog activates the print job dialog. The printer resource 
file gives the initial settings for the dialog items. If the user cancels the di­
alog, the print record remains as it was and PrJobDialog returns FALSE. 
If the user clicks the OK button, hPrint's print record and the printer re­
source file are changed to reflect the user's selections, PrValidate is 
called, and PrJobDialog returns TRUE. 

pascal void PrJobMerge(hPrintSrc, hPrintDst) 
THPrint hPrintSrc, hPrintDst; 

PrJobMerge copies print job information from the prJob field of 
hPrintSrc to the prJob field ofhPrintDst. Other fields in hPrintDst, 
such as printer information and paper rectangle, are updated using infor­
mation in prJob. 

Draft Printing and Spooling 
pascal TPPrPort PrOpenDoc(hPrint, pPrPort, pIOBuf) 

THPrint hPrint; 
TPPrPort pPrPort; 
Ptr pIOBuf; 

PrOpenDoc initializes a printing port and returns a pointer to the 
port. The printing port becomes the current port. 
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Hprint is a handle to the print record associated with this port. The 
bJDocLoop field in the print record indicates whether this is to be draft 
printing or spooling. If spooling is called for, the spool file's name, ver­
sion, and volume reference number are obtained from hPrint's job sub­
record. 

PPrPort is a pointer to the printing port. If pPrPort is NULL, 
PrOpenDoc allocates a printing port. PIOBuf is a pointer to the i/o buff­
er. When pIOBuf is NULL, the volume buffer is used as the i/o buffer. 

Each PrOpenDoc call must be balanced by a call to PrCloseDoc. 

pascal void PrOpenPage(pPrPort, pPageFrame) 
TPPrPort pPrPort; 
TPRect pPageFrame; 

PrOpenPage starts a new page in pPrPort's print document. The 
printing port is reinitialized. 

For spool printing, pPageFrarne points to the rectangle used as 
QuickDraw's picture frame for the page. When the page is actually being 
printed, the rectangle is scaled to match the page rectangle given in the 
printer information subrecord. If you don't want scaling to occur, use 
pPageFrarne = NULL, and QuickDraw will use the page rectangle for 
the picture frame. 

Each PrOpenPage call should be balanced with a call to 
PrClosePage. 

pascal void PrClosePage(pPrPort) 
TPPrPort pPrPort; 

PrClosePage closes the open printing page in printing port 
pPrPort. For spool printing, the QuickDraw picture of the page is 
closed. For draft printing, a form feed is printed and the user is alerted if 
a new page needs to be inserted. 

pascal void PrCloseDoc(pPrPort) 
TPPrPort pPrPort; 

PrCloseDoc finishes printing (or spooling) the document using 
pPrPort. For draft printing, a form feed is printed and the printer is 
reset. For spooling, the spool file is closed if everything went okay. If 
spooling was unsuccessful the spool file is deleted. 

If PrOpenDoc allocated pPrPort, PrCloseDoc will dispose of the 
printing port. 
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Spool Printing 
pascal void PrPicFile(hPrint, pPrPort, pIOBuf, pDevBuf, 
prStatus) 

THPrint hPrint; 
TPPrPort pPrPort; 
Ptr pIOBuf, pDevBuf; 
TPrStatus *prStatus; 

PrPicFile prints a spooled document. PrPicFile should be 
called after PrCloseDoc to print the spooled document. 

HPrint is the printing record of the spooled document. For spool 
files, the file's name, volume reference number, and version number are 
obtained in hPrint's job subrecord. 

PPrPort points to the printing grafPort. If pPrPort is NULL, 

PrPicFile allocates a printing port on the heap. Use pIOBuf to specify 
an i/o buffer for reading the spool file. If pIOBuf is NULL, the volume 
buffer is used. PDevBuf points to a device-dependent buffer. If pDevBuf 
is NULL, PrPicFile will allocate a buffer. PrPicFile updates 
prStatus as PrPicFile prints the file. 

Handling Errors 
pascal int PrError() 

PrError returns the error code resulting from the last call to a 
Printing Manager function. PrError should be called after each Printing 
Manager call. 

pascal void PrSetError(iErr) 
int iErr; 

PrSetError sets the global variable PrintErr to iErr. PrintErr 
is used by the Printing Manager. Setting PrintErr to iPrAbort will 
cancel a print job already in progress. 

Low-Level Driver Access 
pascal void PrDrvrOpen() 

PrDrvrOpen opens the Printer Driver and reads it into memory if 
it's not already there. 

pascal void PrDrvrClose() 

PrDrvrClose closes the Printer Driver, and releases any memory it 
occupied. 



354 PRINTING MANAGER 

pascal void PrCtlCall(iWhichCtl, lparml, lparm2, lparm3) 
int iWhichCtl; 
long lparml, lparm2, lparm3; 

PrCtlCall calls the current Printer Driver's control routine. 
IWhichCtl can be one of the following operations: bit map printing, text 
streaming, or printer control. 

Use iWhichCtl = iPrBitsCtl for bit map printing. For bit map 
printing, lParrnl is a pointer to the QuickDraw bitmap to be printed and 
1Parrn2 is a pointer to the rectangle to be printed. LParrn2 should be in 
the printing grafrort's coordinates. LParm3 determines the type of print­
ing: square dots or the printer's default. Use the constant lPaintBits to 
indicate square dots (maybe slower, but truer to the screen) or the con­
stant lScreenBits to indicate the printer's native dots (faster but maybe 
distorted). Always use lPaintBits on the LaserWriter. 

For text streaming, use iWhichCtl = iPrIOCtl. Text streaming 
sends a stream of text directly to the printer- without using QuickDraw. 
LParrnl points to the start of the text to print and the low-order word of 
1Parrn2 contains the number of characters to print. The high-order word 
of 1Parrn2 must be zero. LParrn3 should be zero. The text can contain 
control or escape sequences for setting the printing style. Consult your 
printer manual for details. 

Use iWhichCtl = iPrDevCtl for printer control operations. 
LParrnl specifies the operation. LParrn2 and 1Parrn3 should always be 
zero. The following operations can be preformed: reset the printer, car­
riage return and page advance, and end of page. To reset the printer the 
high-order word of lParrnl should be OxOO 01. Set the low-order word to 
the number of copies to print. For carriage return and page advance, the 
high-order word of lParrnl should be Ox0003 and the low-order word 
should be the number of dots to advance the page. Set the low-order 
word to OxFFFF to indicate a standard 1/6 inch page advance. To indi­
cate the end of a page, set the high-order word of lParml to Ox0002. 

pascal Handle PrDrvrDCE() 

PrDrvrDCE returns a handle to the Printer Driver's DCE (device 
control entry). 

pascal int PrDrvrVers() 

PrDrvrVers returns the version number of the Printer Driver in the 
system resource file. 



Resource Manager 

The Resource Manager organizes Macintosh resource files. The 
Resource Manager is seldom called directly, but every Macintosh Toolbox 
Manager that reads resource information (such as typefaces, icons, text, 
dialog templates, window templates, control definitions, drivers, desk ac­
cessories, etc.) uses the Resource Manager to retrieve that information 
from the open resource files. Even an application's code is a resource. 

The Resource Manager is really a simple database tool. Resources 
may be found by name or by numeric ID. You might be tempted to use 
the Resource Manager as a simple database tool in your own applica­
tions, but you should avoid doing this. The Resource Manager is too slow 
for most general purpose database uses. 

Constants 

I* Resource Attributes */ 
:/f:define resSysRef Ox80 
:/f:define resSysHeap Ox40 
Jl:define resPurgeable Ox20 
:/f:define resLocked OxlO 
:/f:define resProtected Ox08 
:/f:define resPreload Ox04 
#define res Changed Ox02 
#define resUser OxOl 

/* Resource File Attributes */ 
:/f:define mapReadOnly 128 
:/f:define mapCompact 64 
#define mapChanged 32 

/* ResError Result Code Constants */ 
#define noErr 0 
#define resNotFound -192 
:/f:define resFnotFound -193 
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#define addResFailed -194 
#define addRefFailed -195 
#define rmvResFailed -196 
#define rmvRefFailed -197 

#define mapReadOnly Ox80 
#define mapCompact Ox40 
#define mapChanged Ox20 

Functions 

Initializing the Resource Manager 
pascal int InitResources() 

Ini tResources initializes the Resource Manager, opens the sys­
tem resource file, and reads in the file's resource map. The return value is 
the file's reference number. Ini tResources is called by the system at 
startup. Your application should not call Ini tResources. 

pascal void RsrcZoneinit() 

RsrcZoneini t initializes the resource map read in from the system 
resource file. RsrcZoneinit is called by the system (not your applica­
tion) when your application starts up. All open resource files, except for 
the system resource file, are closed. RsrcZoneinit goes through the re­
source map giving NULL values to handles that point to the application 
heap (these are easy to find - they all have zero resSysHeap attribute), 
since the previous application heap is no longer valid. 

Opening and Closing Resource Files 
pascal void CreateResFile(fileName) 

Str255 fileName; 

CreateResFile creates a resource file with name fileName on the 
default volume. CreateResFile creates a file with both the resource and 
data fork. If a file with the given name already exists, a resource fork is 
created for the file. If the existing file already had a resource fork, 
CreateResFile does nothing and a duplicate file name error is returned 
by ResError. 

CreateResFile only creates the file. Your application must open 
the resource file before using it. 

pascal int OpenResFile(fileName) 
Str255 fileName; 
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OpenResFile opens the resource file with name fileName. The re­
source map is read in from the file. All resources having a set 
resP re Load attribute are also read in. The file becomes the current re­
source file and a file reference number is returned. 

If the file was already open, the file reference number is returned, 
but the file does not become the current resource file. If the file cannot be 
opened, ResError returns an Operating System result code and 
OpenResFile returns -1. OpenResFile assumes the file to be opened is 
on the default volume. 

When an application is running, at least two resource files are open: 
the system resource file and the application's resource file. The system re­
source file has reference number zero. To find out the reference number 
of the application resource file, call CurResFile after the application 
starts up and before any other resource files are opened. 

ResError Codes 

no Err no error 

pascal void CloseResFile(refNum) 
int refNum; 

CloseResFile closes the resource file with reference number 
refNum. The following events happen when CloseResFile is called: 
UpdateResFile is called, ReleaseResource is called for each resource 
in the file, the memory used by the resource map is released, and the re­
source file is closed. 

If refNum is zero (the system resource file), all open resource files 
are closed before this one. If refNum is not a reference number for a re­
source file, then nothing happens and ResError returns an error code. 

All open resource files (except the system resource file) are closed 
when the application is terminated. 

ResError Codes 

noErr 
resFnotFound 

Checking for Errors 
pascal int ResError() 

no error 
can't find resource file 

ResError returns the error code resulting from the last Resource 
Manager routine. 
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ResError Codes 

noErr 
resNotFound 
resFnotFound 
addResFailed 
addRefFailed 
rmvResFailed 
rmvRefFailed 

no error 
can't find resource 
can't find resource file 
couldn't add resource 
couldn't add reference 
couldn't remove resource 
couldn't remove reference 

Setting the Current Resource File 
pascal int CurResFile() 

CurResFile returns the current resource file's reference number. 
To get the reference number for the application, call CurResFile when 
the application is started. 

When the system resource file is the current resource file, 
CurResFile returns the actual reference number of the system resource 
file. Your application can use this number or zero when referring to the 
system resource file. 

pascal int HomeResFile(theResource) 
Handle theResource; 

HomeResFile returns the file reference number of the resource file 
containing theResource. If an error occurs, for example theResource 
is not a handle to a resource, HomeResF ile returns -1. 

ResError Codes 

noErr 
resNotFound 

no error 
resource not found 

pascal void UseResFile(refNum) 
int refNurn; 

UseResFile makes the resource file with reference number 
refNum the current resource file. If refNum is zero the system resource 
file becomes the current resource file. 

ResError Codes 

noErr 
resFnotFound 

no error 
resource file not found 
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pascal int CountTypes() 

CountTypes looks in all the open resource files and returns the 
total number of resource types that are found. 

pascal void GetindType(theType, index) 
ResType *theType; 
int index; 

GetindType sets theType equal to the resource type referenced by 
index. Index should be a number from one to the number returned by 
CountTypes. If index is not in that range, theType is set to four NULL 
characters. 

Getting and Disposing of Resources 
pascal void SetResLoad(load) 

Boolean load; 

SetResLoad sets the global variable ResLoad to load. When 
ResLoad is TRUE, the routines that return handles to resources automati­
cally read the resource into memory. When ResLoad is FALSE, these rou­
tines do not read in the resource and they return a NULL. 

TRUE is ResLoad's normal state. If you set ResLoad to FALSE you 
should restore it to the normal state as soon as possible. Other Toolbox 
routines rely on the Resource Manager to load resources. 

pascal int CountResources(theType) 
ResType theType; 

CountResources looks through all open resource files and returns 
the total number of resources of type the Type that are found. 

pascal Handle GetindResource(theType, index) 
ResType theType; 
int index; 

GetindResource returns a handle to the indexth resource of type 
theType. Index should be a number from one to the value returned by 
CountResources (theType). If index is not in this range, NULL is re­
turned. 

If the requested resource cannot be found, NULL is returned. If 
ResLoad is TRUE, GetindResource reads the resource into memory. If 
Res load is FALSE, an empty handle is returned. 
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pascal Handle GetResource(theType, theID) 
ResType theType; 
int theID; 

GetResource returns the handle to the resource of type theType 
having resource ID theID. GetResource reads the resource into memo­
ry, unless ResLoad is FALSE. 

GetResource searches for the resource starting in the current re­
source file then through all resource files opened before the current re­
source file. If the resource is not found, NULL is returned. 

ResError Codes 

noErr 
resNotFound 

no error 
resource not found 

pascal Handle GetNamedResource(theType, name) 
ResType theType; 
Str255 name; 

GetNamedResource returns a handle to the resource of type 
theType having the resource name name. GetNamedResource is the 
same as GetResource, except it uses a name rather than an id number. 

noErr 
resNotFound 

ResError Codes 

no error 
resource not found 

pascal void LoadResource(theResource) 
Handle theResource; 

LoadResource reads theResource into memory, if necessary. If 
theResource is already in memory, LoadResource does nothing. 

no Err 
resNotFound 

ResError Codes 

no error 
resource not found 

pascal void ReleaseResource(theResource) 
Handle theResource; 

ReleaseResource frees the memory occupied by theResource's 
data and the handle to the resource in the resource map becomes NULL. 
TheResource can no longer be used as a resource handle. If the resource 
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needs to be read in again, a new handle will be allocated. 
ReleaseResource should only be called when your application is 

completely through with a resource. 

noErr 
resNotFound 

ResError Codes 

no error 
resource not found 

pascal void DetachResource(theResource) 
Handle theResource; 

DetachResource removes theResource from the resource map. 
This has the effect of making the resource manager forget about this re­
source. 

Getting Resource Information 
pascal int UniqueID(theType) 

ResType theType; 

UniqueID returns a unique ID number for a resource of type 
theType. Unique Id looks through all open resource files, and returns an 
ID that is not used by any existing resource of type theType. The ID will 
be greater than zero, but it may be in the system resource range (zero to 
127). If the ID returned is not greater than 127, UniqueID should be 
called again. 

pascal void GetResinfo(theResource, theID, theType, name) 
Handle theResource; 
int *theID; 
ResType *theType; 
Str255 name; 

GetResinfo returns information about resource theResource. 
Name is set to the resource's name, theType is set to the resource type 
and the ID is set to the resource's id. If theResource is not a handle to a 
resource, GetResinfo does nothing. 

noErr 
resNotFound 

ResError Codes 

no error 
resource not found 
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pascal int GetResAttrs(theResource) 
Handle theResource; 

GetResAttrs returns the attributes of resource theResource. If 
theResource is not a handle to a resource, GetResAttrs will do noth­
ing. 

ResError Codes 

noErr 
resNotFound 

no error 
resource not found 

pascal long SizeResource(theResource) 
Handle theResource; 

SizeResource returns the size (in bytes) of resource 
theResource's data. If theResource is not a handle to a resource, -1 is 
returned. 

ResError Codes 

noErr 
resNotFound 

Modifying resources 

no error 
resource not found 

pascal void SetResinfo(theResource, theID, name) 
Handle theResource; 
int theID; 
Str255 name; 

SetResinfo changes theResource's name and ID number to the 
those given by name and the ID. 

SetResinfo makes the changes to the resource map only. To make 
the changes permanent, call ChangedResource after calling 
SetResinfo. These changes can become permanent if 
ChangedResource is called for any resource which is in the same re­
source file as theResource, since ChangedResource causes the entire 
resource map to be written out when the file is updated. If you do not 
want these changes to become permanent, you must restore the original 
values before the resource file is updated. 

SetResinfo does nothing if: theResource is not a handle to a re­
source, theResource is protected, the resource map will become too 
large to fit into memory, or there is not enough disk space to store the 
modified resource file. In any of these cases, ResError returns an appro­
priate error code. 



pascal void SetResAttrs(theResource, attrs) 
Handle theResource; 
int attrs; 
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SetResAttrs sets theResource's attributes (in the resource map) 
to the attributes in attrs. If theResource is not a handle to a resource, 
SetResAttrs does nothing. 

Do not use SetResAttrs for setting the res Changed attribute. The 
res Changed attribute must only be changed by ChangedResource. The 
only attribute to become effective immediately is resProtected. All 
others become effective next time the resource is read in. 

You should follow SetResAttrs with a call to ChangedResource 
if you want the changes to be permanent. Calling ChangedResource will 
cause the entire resource map to be written out when the resource file is 
updated. 

noErr 
resNotFound 

ResError Codes 

no error 
resource not found 

pascal void ChangedResource(theResource) 
Handle theResource; 

ChangedResource checks if there is enough space on the disk to 
hold the modified resource file. If there is, ChangedResource sets 
theResource's resChanged attribute in the resource map. If there isn't 
the enough disk space, the resChanged bit is cleared. 

If the resChanged attribute of a resource is TRUE, the Resource 
Manager writes the resource data to the resource file when 
Wri teResource is called or when the resource file is updated. The entire 
resource map is written when theResource's resource file is updated. 

ChangedResource does nothing when theResource is not a han­
dle to a resource or when there is not enough space on the disk for the 
modified resource file. When this happens ResError returns an error 
code. 

When changing resource data for purgeable resources, you must be 
certain that the resource won't be purged while you are changing it. To 
do this, make the resource unpurgeable (using Memory Manager's 
HNoPurge routine) while you are operating on it, write it out once it's 
been changed, then reset it as purgeable (using Memory Manager's 
HPurge routine). 

no Err 
resNotFound 

ResError Codes 

no error 
resource not found 
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pascal void AddResource(theData, theType, theID, name) 
Handle theData; 
ResType theType; 
int theID; 
Str255 name; 

AddResource adds a resource to the current resource file. The file's 
resChanged attribute becomes TRUE. TheData is a handle to resource 
data in memory. If theData is an empty handle, zero-length data will be 
written out for the resource. The type, ID and name of the resource are 
given by theType, theID and name. Your application is responsible for 
providing the resource with a unique ID (see UniqueID), as 
AddResource does not check for this. 

AddResource does nothing when theData is a NULL handle or a 
handle to a resource. When this happens, ResError indicates that add­
ing the resource failed. If there's not enough room for the resource, 
AddResource does nothing. This can happen if the resource map gets too 
big to fit in memory or there isn't enough disk space. If this is the case, 
ResError returns an Operating System result code. 

ResError Codes 

no Err 
addResFailed 

no error 
resource was not added 

pascal void RmveResource(theResource) 
Handle theResource; 

RmveResource removes resource theResource from the current 
resource file. TheResource's resource reference is removed from the re­
source map and it's resource data is removed from the resource file when 
the file is updated. 

RmveResource does nothing when theResource is not a handle 
to a resource in the current resource file or the resProtected attribute is 
set for theResource. 

After successfully removing the resource, call the Memory Manager 
function DisposHandle to free the memory occupied by the resource 
data. 

ResError Codes 

noErr 
rrnvResFailed 

no error 
resource was not removed 

pascal void UpdateResFile(refNum) 
int refNum; 
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UpdateResFile updates a resource file according to the state of the 
file's resource map. RefNum is the reference number for the resource file. 

UpdateResFile does the following: 
• The data in the file is made current. Here, resource data is 
added, changed, or removed from the file according to the re­
source map. WriteResource is called for each resource 
whose resChanged attribute is set. If a resource's data is larg­
er than before, the data is written at the end of the file. 
• Next the file is compacted: vacancies left by moved or re­
moved resources are closed up. 
• If you've added, removed or called ChangedResource suc­
cessfully, the entire resource map is written out to the resource 
file in its current form. 
UpdateResFile is useful if you want to update a file without clos­

ing it. The application needn't call UpdateResFile before closing a file 
as UpdateResFile is called by CloseResFile. 

ResError Codes 

noErr 
resFnotFound 

no error 
can't find the resource file 

pascal void WriteResource(theResource) 
Handle theResource; 

WriteResource writes out the resource data for resource 
theResource if it's resChanged attribute is set. After writing out the 
data, the resChanged attribute is cleared. If the resource has been 
purged, zero-length data is written out. If the resProtected attribute 
has been set, or if theResource is not a handle to a resource, 
Wri teResource does nothing. 

Wri teResource does not check if there is enough space on the disk 
for the the resource, but ChangedResource does. Be sure that 
ChangedResource was successful before calling WriteResource. 

ResError Codes 

no Err 
resNotFound 

no error 
can't fmd the resource 

pascal void SetResPurge(install) 
Boolean install; 

SetResPurge can cause the Memory Manager to check with the 
Resource Manager before it purges a handle's data. The Resource 
Manager determines whether or not the handle in question belongs to a 
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resource in the application heap. If it does, WriteResource is called if 
the resChanged attribute is set. This occurs if install is TRUE. 
SetResPurge (FALSE) restores the normal state where the Memory 
Manager will purge without consulting the Resource Manager. 

Advanced Routines 
pascal int GetResFileAttrs(refNum) 

int refNum; 

GetResFileAttrs returns the attributes of the resource file with 
reference number refNum. 

ResError Codes 

noErr 
resFnotFound 

no error 
can't find the resource file 

pascal void SetResFileAttrs(refNum, attrs) 
int refNum, attrs; 

SetResFileAttrs sets the file attributes of the resource file with 
reference number refNum to attrs. You should not change the attributes 
of the system resource file. 

ResError Codes 

noErr 
resFnotFound 

no error 
can't find the resource file 



Toolbox Utilities 

The Toolbox Utilities provide a grab bag of routines: Fixed point 
arithmetic, which is considerably faster than floating point. String manip­
ulation. Bit-image compression. Bit manipulation. Longword manipula­
tion. Graphics utilities. 

Some of the Toolbox Utilities routines, like the bit manipulation 
routines, are redundant with respect to capabilities C provides. Others, 
such as the graphics routines, might be better classified among 
QuickDraw routines. 

Data Structures 

typedef long Fixed; 

typedef struct 
{ long hiLong; 

long loLong; 
Int64Bit; 

typedef Str255 
typedef Str255 

typedef struct 
typedef struct 

typedef struct 
typedef struct 

Functions 

*StringPtr; 
**StringHandle; 

Cursor *CursPtr; 
Cursor **CursHandle; 

Pattern *PatPtr; 
Pattern **PatHandle; 

Fixed-Point Arithmetic 
pascal Fixed FixRatio(numer, denom) 

int numer, denom; 
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FixRatio does fixed point division. The value returned by 
FixRatio is the fixed point value of numer/denom. When denom is zero, 
F ixRatio returns Ox7FFFFFFF with the sign bit of numer. 

pascal Fixed FixMul(a, b) 
Fixed a, b; 

F ixMul does fixed point multiplication. The return value of F ixMul 
is the fixed point value of a*b, computed MOD 65536 and truncated. 

pascal int FixRound(x) 
Fixed x; 

FixRound rounds the positive fixed point number x to the nearest 
integer and returns that integer. If x is halfway between two integers, 
F ixRound will round up. 

The rounded values of negative fixed point numbers are equal to : 
-FixRound (-x). 

String Manipulation 
pascal StringHandle NewString(theString) 

Str255 theString; 

NewString allocates space for theString in the heap and returns 
a handle to the space. NewString does not actually put theString in 
the heap, it just allocates space. 

pascal void SetString(h, theString) 
StringHandle h; 
Str255 theString; 

Set String makes the handle ha handle to the String. 

pascal StringHandle GetString(stringID) 
int stringID; 

Get String returns a handle to the 'STR ' resource having re­
source ID stringID. If the string is not already in memory, GetString 
calls on the Resource Manager to read it in. An empty handle is returned 
if the string cannot be read. 
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pascal void GetindString(theString, strListID, index) 
Str255 theString; 
int strListID, index; 

GetindString sets theString equal to the indexth string in the 
string list with ID strListID. If the slring list is not in memory, 
GetindString calls on the Resource Manager to read it in. Index must 
be a number from one to the number of strings in the string list. If index 
is out of range, or if the string list cannot be read in, theString becomes 
an empty string. 

Byte Manipulation 
pascal long Munger(h, offset, ptrl, lenl, ptr2, len2) 

Handle h; 
Ptr ptrl, ptr2; 
long offset, lenl, len2; 

Munger does search and replacement (munging) of byte patterns in 
a handle. Handle his the destination handle. Offset is number of the 
byte in handle h where searching begins. Ptrl points to the pattern to 
search for, known as the target. The target's length, in bytes, is given by 
lenl. Ptr2 points to the replacement pattern which is len2 bytes in 
length. The value returned by Munger is the offset of the byte (in the des­
tination handle) one byte beyond where the replacement occurred. If the 
target was not found, Munger returns a negative value. 

Munger considers it a match if all the bytes from offset to the end 
of the destination match the beginning of the target. 

Sending NULL pointers or zero length patterns to Munger will cause 
the following: 

• If the target pointer (ptrl) is NULL and lenl is positive, 
lenl bytes at offset in the destination are replaced. 
• If the target pointer (ptrl) is NULL and lenl is negative, all 
bytes in the destination beyond offset are replaced. 
• If lenl is zero, the replacement is inserted at offset. 
• If the replacement pointer (ptr2) is NULL, no replacement 
occurs, and Munger returns the byte where the target is found. 
•If len2 is zero, the target deleted. 

pascal void PackBits(srcPtr,dstPtr, srcBytes) 
Ptr *srcPtr, *dstPtr; 
int srcBytes; 

PackBits compacts data. It does this for srcBytes bytes of data 
starting at the location pointed to by srcPtr and places the compacted 
data at the location pointed to by dstPtr. SrcPtr is incremented by 
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srcBytes and dstPtr is incremented by the number of bytes in the 
compacted area. 

Bytes are compacted whenever there are three or more contiguous 
equal bytes. This condition occurs .frequently in QuickDraw images. To 
compact bit images, call PackBits once for each row in the image. In the 
worst case, the length of the compacted bytes is one byte longer than the 
original length. To undo the packing, call UnPackBits. 

pascal void UnPackBits(srcPtr,dstPtr, dstBytes) 
Ptr *srcPtr, *dstPtr; 
int dstBytes; 

UnpackBits expands the data that was compacted by PackBits. 
The compacted data pointed to by srcPtr gets unpacked to the 
dstBytes number of bytes pointed to by dstPtr. After expanding the 
data, dstPtr is incremented by dstBytes and srcPtr is incremented 
by the number of bytes in the expanded area. 

Bit Manipulation 
pascal Boolean BitTst(bytePtr, bitNum) 

Ptr bytePtr; 
long bitNum; 

BitTst tests whether a given bit is set (1) or clear (0). If the bit is 
set, BitTst is TRUE. If the bit is clear, BitTst is FALSE. The bit tested is 
the bit which is offset bi tNum bits from high-order bit of the byte pointed 
to by bytePtr. 

pascal void BitSet(bytePtr, bitNum) 
Ptr bytePtr; 
long bitNum; 

BitSet sets the bit which is offset bitNum bits from high-order bit 
of the byte pointed to by bytePtr. 

pascal void BitClr(bytePtr, bitNum) 
Ptr bytePtr; 
long bitNum; 

BitClr clears the bit which is offset bitNum bits from high-order 
bit of the byte pointed to by bytePtr. 



Logical Operations 
pascal long BitAnd(valuel, value2) 

long valuel, value2; 

BitAndreturns (valuel & value2). 

pascal long BitOr(valuel, value2) 
long valuel, value2; 

BitOrretums (valuel I value2). 

pascal long BitXor(valuel, value2) 
long valuel, value2; 

BitXor returns (valuel " value2). 

pascal long BitNot(value) 
long value; 

BitNot returns (-value). 

pascal long BitShift(value, count) 
long value; 
int count; 
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BitShift shifts the bits in value. If count is positive, BitShift 
returns (value << count). If count is negative, value is treated as 
unsigned and (value >> count) is returned. 

Other Operations on Long Integers 
pascal int HiWord(x) 

long x; 

HiWord returns the high-order word of x. 

pascal int LoWord(x) 
long x; 

LoWord returns the low-order word of x. 
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pascal void LongMul(a, b, dest) 
long a, b; 
rnt64Bit *dest; 

LongMul sets de st equal to a *b. 

Graphics Utilities 
pascal Handle Getrcon(iconrD) 

int iconrD; 

Get I con returns a handle to the ' I CON ' resource with ID icon ID. 
If the icon is not in memory, Geticon calls on the Resource Manager to 
read it in. If the icon cannot be read in, an empty handle is returned. 

pascal void Ploticon(theRect, thereon) 
Rect *theRect; 
Handle thereon; 

Ploticon draws thereon in theRect. Since drawing is done in 
the current grafrort, theRect should be in local coordinates. Drawing is 
done via CopyBits using srcCopy mode. 

pascal PatHandle GetPattern(patrD) 
int patro; 

GetPattern returns a handle to the 'PAT ' (pattern) resource 
with ID patID. If the pattern is not already in memory, GetPattern 
calls on the Resource Manager to read it in. If the pattern cannot be read 
in, an empty handle is returned. 

pascal void GetrndPattern(thePattern, patListID, index) 
Pattern *thePattern; 
int patListrD, index; 

GetindPattern sets thePattern equal to the indexth pattern in 
the 'PAT#' (pattern list) resource with ID patListID. Index must be a 
number from one to the number of patterns in the pattern list. If the pat­
tern list is not in memory, then GetindPattern calls on the Resource 
Manager to read it in. 



pascal CursHandle GetCursor(cursorID) 
int cursorID; 
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GetCursor returns a handle to the 'CURS' (cursor) resource with 
ID cursorID. If the cursor is not already in memory,GetCursorcallson 
the Resource Manager to read it in. If the specified cursor cannot be read 
in, an empty handle is returned. 

The system resource file has the following cursors: 
fdefine iBeamCursor 1 
fdefine crossCursor 2 
fdefine plusCursor 3 
fdefine watchCursor 4 

pascal void ShieldCursor(shieldRect, offsetPt) 
Rect *shieldRect; 
Point offsetPt; 

ShieldCursor hides the cursor if it is over rectangle shield.Re ct. 
The rectangle can be specified in either global or local coordinates. If 
using global coordinates, offsetPt should be (0, 0). For local coordi­
nates, offsetPt should be the top left comer of the gra£Port's boundary 
rectangle. 

ShieldCursor decrements the cursor level. It must be balanced by 
a call to ShowCursor when you no longer wish to have this "shielding" 
effect. 

pascal PicHandle GetPicture(pictureID) 
int pictureID; 

GetPicture returns a handle to the 'PICT' (picture) resource with 
ID pictureID. If the picture is not already in memory, 
GetResource ('PICT', pictureID) is called to read it in. If the pic­
ture cannot be read in, GetP i ct ure returns an empty handle. 

Miscellaneous Utilities 
pascal long DeltaPoint(ptA, ptB) 

Point ptA, ptB; 

DeltaPoint subtracts ptA from ptB. It returns a long integer 
whose high-order word is the difference of the vertical coordinates and 
whose low-order word is the difference of the horizontal coordinates. 
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pascal Fixed SlopeFromAngle(angle) 
int angle; 

SlopeFromAngle returns the slope (slope is dh/dv) of the line 
which is at the given angle with the y-axis. Angles are measured with 
zero degrees at 12 o'clock. Positive degrees are measured clockwise, neg­
ative degrees are measured counterclockwise. Angles are treated MOD 
180. 

pascal int AngleFromSlope(slope) 
Fixed slope; 

AngleFromSlope returns the angle between the y-axis and the line 
having the given slope. As in SlopeFromAngle, angles are measured 
with zero degrees at 12 o'clock. Positive degrees are measured clockwise, 
negative degrees are measured counterclockwise. Angles are treated MOD 
180. 



Desk Manager 

The Desk Manager opens and closes desk accessories. It also routes 
menu commands, editing commands, and events to open desk accesso­
ries. The Desk Manager also provides a routine through which desk ac­
cessories may be allotted time for periodic actions. 

Constants 

0 fdef ine undoCmd 
fdef ine cutCmd 2 
fdef ine copyCmd 3 
#define pasteCmd 4 
fdef ine clearCmd 5 

Functions 

Opening and Closing Desk Accessories 
pascal int OpenDeskAcc(theAcc) 

Str255 theAcc; 

OpenDeskAcc opens the desk accessory whose resource name is 
specified by theAcc. If theAcc has a window, this window becomes the 
active window and the display changes accordingly. The Resource 
Manager is used to read in the desk accessory from the resource file. 

If the desk accessory is successfully opened, the return value is the 
driver reference number. Your application will not need this number, so 
it can be ignored. 

If theAcc cannot be opened the return value is undefined. When 
this happens, the user already knows that the desk accessory cannot be 
opened and therefore won't be displayed. Again, your application can ig­
nore the return value. 
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Before calling OpenDeskAcc, save the current grafPort using 
GetPort. Upon return from OpenDeskAcc restore the grafPort with 
SetPort. 

pascal void CloseDeskAcc(refNum) 
int refNum; 

CloseDeskAcc closes the desk accessory driver reference number 
refNum. This routine should be used when a system window is active 
and the user selects close from the file menu. The driver reference num­
ber can be found in the windowKind field of the desk accessory's active 
window. 

If the user clicks a desk accessory's goAway box, the Desk Manager 
automatically calls CloseDeskAcc. Calling CloseDeskAcc is not neces­
sary when an application is terminated. When the application heap is re­
leased, the desk accessories (which are in the application heap) are also 
released. 

Handling Events in Desk Accessories 
pascal void SystemClick(theEvent, theWindow) 

EventRecord *theEvent; 
WindowPtr theWindow; 

SystemClick should be called after determining that a mouse­
down event occurred inside a system window. TheWindow is the win­
dow where theEvent occurred. SystemClick first determines which 
part of the desk accessory the mouse button was pressed in. If theEvent 
occurred: 

• in the content region of an active window, theEvent is 
passed to the desk accessory which responds appropriately. 
• in the content region of an inactive window, theWindow is 
made the active window. 
• in the drag region, the Window Manager function 
DragWindow is called. DragWindow will drag a gray outline of 
theWindow across the screen, and then move theWindow 
when the user is done dragging. If theWindow is inactive, 
DragWindow will make it the active window. 
• in the goAway region, the Window Manager function 
TrackGoAway is called. TrackGoAway tracks the mouse until 
the mouse button is released (TrackGoAway takes care of 
highlighting). If the button is released in the goAway region, 
the desk accessory will close itself. If the mouse button is re­
leased outside this region, nothing happens. 



pascal Boolean SystemEdit(editCmd) 
int editCmd; 
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SystemEdit should be called after determining that the user has 
selected one of the five standard editing commands from the edit menu. 
The parameter editCmd indicates which editing command was chosen. If 
the edit commands are in the standard arrangement (in ascending order 
with a gray line between Undo and Cut), then editCmd = menu!tem -
1. 

SystemEdit returns TRUE if a desk accessory handled the editing. 
This happens when the active window is owned by a desk accessory. 
When SystemEdi t returns FALSE, it is the application's responsibility to 
handle the editing. 

Performing Periodic Actions 
pascal void SystemTask() 

SystemTask allows each open desk accessories to perform whatev­
er predefined periodic action it may have. SystemTask alerts the desk 
accessory that the action needs to be performed if some specified amount 
of time has occurred since it was last done. 

SystemTask should be called at least every sixtieth of a second 
(one tick in the Macintosh's time unit). Calling SystemTask once each 
time through the event loop will usually meet this specification. If you do 
a lot of processing in the event loop, you should call SystemTask more 
often. 

An example of a desk accessory which has a periodic action is the 
alarm clock: the displayed time needs to be changed every second. 

Advanced Routines 
pascal Boolean SystemEvent(theEvent) 

EventRecord *theEvent; 

SystemEvent is called by the Toolbox Event Manager routine 
GetNextEvent whenever it gets an event. SystemEvent determines 
whether the system should intercept and handle the event, or whether 
theEvent should be passed on to the application. When theEvent is an 
event that should be handled by the system, whatever needs to be done 
to handle theEvent is done and SystemEvent returns TRUE. If 
theEvent is an event which should be a handled by the application, 
SystemEvent returns FALSE. 

SystemEvent will immediately return FALSE for null, abort and 
mouse-down events. Why FALSE for a mouse-down event? Well, in order 
for SystemEvent to check if it should handle the mouse-down, it would 
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first have to find out if the event occurred in a system window. This pro­
cess will be repeated when FindWindow is called. So rather than doing 
the same calcuiation twice, it is done once- by FindWindow. 

If theEvent is a mouse-up or keyboard event, SysternEvent 
checks if the active window is a desk accessory window capable of han­
dling such an event. If it is, theEvent is passed along to the desk acces­
sory and SystemEvent returns TRUE. If it isn't, SystemEvent returns 
FALSE and your application should handle theEvent. 

If theEvent is an activate or update event, SystemEvent checks if 
it occurred in a desk accessory's window. If it did and the desk accessory 
can handle this event (desk accessories should be set up to do this), the 
desk accessory is given theEvent and SystemEvent is TRUE. If respon­
sibility to deal with theEvent can't be given to the desk accessory, 
SysternEvent is FALSE. 

If theEvent is a disk-inserted event, SystemEvent calls the File 
Manager routine MountVol. Some low-level processing takes place here, 
but SystemEvent returns FALSE, allowing your application the opportu­
nity to take further action with the event. 

pascal void SystemMenu(rnenuResult) 
long rnenuResult; 

SystemMenu is called by the Menu Manager functions MenuSelect 
and MenuKey when an item from a desk accessory's menu has been cho­
sen. SystemMenu directs the desk accessory to do the action appropriate 
for the menu selection. MenuResul t has the menu ID as its high-order 
word and the menu item number as its low-order word. This is the same 
format used in the return value of MenuSelect and MenuKey. 



Scrap Manager 

The Scrap Manager controls access to the desk scrap. The desk scrap 
is where "cut" or "copied" information can be held until it is pasted. The 
desk scrap is so called because it persists across invocations of Macintosh 
applications. The desk scrap enables the user to paste material from your 
application into whatever application is run next. 

Constants 

#define noTypeErr -102 

Data Structures 

typedef struct 
{ long scrapSize; 

Handle scrapHandle; 
int scrapCount; 
int scrapState; 
StringPtr scrapName; 

ScrapStuff, *PScrapStuff; 

Functions 

Getting Scrap Information 
pascal PScrapStuff InfoScrap() 

InfoScrap returns a ScrapStuff pointer with information about the 
desk scrap. 
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field name 
scrapSize 
scrapHandle 

scrapCount 

scrapState 
scrapNarne 

Desk Scrap Information 

information 
size (in bytes) of the desk scrap 
if the scrap is in memory, this is a handle to it 
if the scrap is on disk, scrapHandle is empty 
a value that changes each time ZeroScrap is 
called (see ZeroScrap for details and use) 
> 0 if desk scrap is in memory, 0 if it's on disk 
the scrap file's name (usually DeskScrap) 

Keeping Scrap on the Disk 
pascal long UnloadScrap() 

UnloadScrap writes the desk scrap to the scrap file, if necessary. If 
the desk scrap is already written out to the scrap file, UnloadScrap does 
nothing. If there are no errors, UnloadScrap returns zero. If an error did 
occur, UnloadScrap returns an Operating System error code. 

pascal long LoadScrap() 

LoadScrap reads the scrap file into the desk scrap, if necessary. If 
the scrap is already in memory, LoadScrap does nothing. If there are no 
errors, LoadScrap returns zero. If an error did occur, LoadScrap returns 
an Operating System error code. 

Reading from the Scrap 
pascal long GetScrap(hDest, theType, offset) 

Handle hDest; 
ResType theType; 
long *offset; 

Get Scrap gets data of theType from the desk scrap and copies it 
into memory. HDest, a previously allocated handle, becomes a handle to 
the data. Offset returns the location the data was copied from. The loca­
tion is given as the number of bytes offset from the start of the desk scrap. 

If no errors occur, Get Scrap returns the number of bytes copied. If 
errors did occur, GetScrap returns an Operating System error or 
noTypeErr. NoTypeErr occurs when there is no data of theType in the 
desk scrap. 

If hDest is NULL, the data will not be read in - this lets you spy on 
the desk scrap. You can find out if you have data of theType before you 
allocate a handle for it, or you may just want to find out the size of the 
data for theType. To determine the preferred data type of the application 
that wrote the scrap, call Get Scrap with different types: the type return-
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ing offset equal to zero is the preferred type. Offset zero indicates this 
was the first scrap written out. 

Writing to the Scrap 
pascal long ZeroScrap() 

ZeroScrap clears the desk scrap. The desk scrap must be cleared 
before it can accept any new scrap from the application or from a desk ac­
cessory. An Operating System error code is returned if there is an error, 
otherwise ZeroScrap returns zero. 

ZeroScrap also changes PScrapStuff->scrapCount. By watch­
ing for changes to the scrapCount field, your application can monitor 
changes to the desk scrap. 

pascal long PutScrap(length, theType, source) 
long length; 
ResType theType; 
Ptr source; 

PutScrap writes the data pointed to by source to the desk scrap. 
Length specifies the number of bytes to be written and theType is the 
data type. If there are no errors, PutScrap returns zero. If errors occur, 
an Operating System error code is returned. 

You must clear the desk scrap (by calling ZeroScrap) before your 
first call to Put Scrap. 



Segment Loader 

The principal job of the Segment Loader is to load the segments of 
an application on demand. If an application is divided into segments 
when it is created, the Segment Loader will provide a transparent "over­
lay" mechanism that can leave unused parts of an application on disk 
until they are used. 

The Segment Loader section of the Toolbox also contains some utili­
ty routines that help applications which can handle multiple documents 
at one time. These routines return information about the documents that 
were selected when the application was launched. These routines provide 
roughly the same functionality as the the "argv" argument vector that is 
conventionally an argument of the "main" routine in a C program. 

Constants 

#define appOpen 0 
#define appPrint 1 

Data Structures 

typedef struct 
{ int vRefNum; 

OSType fType; 
int versNum; 
Str255 fName; 

AppFile; 
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Functions 

pascal void UnloadSeg(routineAddr) 
Ptr routineAddr; 

UnloadSeg makes the segment containing the routine pointed to by 
routineAddr relocatable and purgeable. Your application is responsible 
for unloading segments. The Segment Loader will load segments as nec­
essary. 

pascal void CountAppFiles(message, count) 
int *message, *count; 

CountAppFiles gets information from the Finder for the applica­
tion. Count is set to the number of documents selected when your appli­
cation was started, and message will tell you whether the selected docu­
ments are to be opened (message = appOpen) or printed ( message = 
appPrint). 

pascal void GetAppFiles(index, theFile) 
int index; 
AppFile *theFile; 

GetAppFiles gets information about a document that was selected 
when your application started up. Use index to specify which document 
you want information about, where index is between 1 and the count re­
turned by CountAppFiles. The information is returned in theFile: it 
includes the volume reference number, file type, version number and file 
name. 

pascal void ClrAppFiles(index) 
int index; 

ClrAppFiles indicates to the Finder that your application has pro­
cessed the file indicated by index. 

Call ClrAppFiles after opening or printing the selected document. 
This insures correct results from CountAppFiles and GetAppFiles. 
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pascal void GetAppParms(apName, apRefNum, apParam) 
Str255 apName; 
int *apRefNum; 
Handle *apParam; 

GetAppParms gets information about the current application. 
ApName is the application's name and apRefNum is the reference number 
of the application's resource file. ApParam is a handle to the Finder infor­
mation (but you may find that using GetAppFiles is an easier way to ac­
cess the Finder information). 

pascal void ExitToShell() 

Exit ToShell releases the application heap, then starts up the 
Finder. Use Exit ToShell to exit from your program. 



Index 

#define, 22-23 
#else,24 
#endif, 23-24 
#if,23-24 
#ifdef, 23-24 
#ifndef, 23-24 
#include, 23 

files, sample code, 130, 164 
#line,24 
#undef,23 

Abstraction, C, 3, 10-11 
Activate events, 54 
AddPt,238 
AddResMenu, 111, 287 
AddResource, 364 
Address error, 202 
Address operator(&), 32 
Alert,269 
Algol,9, 13 
Allocate, 325 
Alpha testing, 205 
Ampersand, 32 

double, (&&), logical and, 36 
single, (&),bitwise and, 36 

AngleFromSlope, 374 
ANYB (resource type), 81 
APL,9,13 
AppendMenu, 287 
AppendMenu, 76 
APPL (resource type), 70 
Apple ][, 58-59 
AppleTalk, 63 
Applications, example program, 86-115 

controls, 114-115 
event loop, 90-91, 93-94 

initiating Toolbox managers 88-89 
Macintosh d. UNIX, 85-86 
menus and scrollbars, 102-113 
mouse events, 93-94, 100 
program listings 

event-driven, 91-94 
menus and scroll bars, 102-110 
moving or changing window 94-98 
simple version, 86-87 ' 

windows 
creating, 89-90 
invalid areas, 100-101 
moving/changing size, 94-101 
Toolbox, 89-90 

ApplicZone, 277 
Arrays,28 
Arrow operator(->), 32 
Artithmetic, 14, 124-125 

operators, 34-35 
Assembly language, 4,9 

M68000 instruction set, 59-62 200-201 
Assignment operators, 37-38 ' 
Asterisk operator(•), 32 

multiplication, 34 
auto storage class, 26 
Aztec C (Manx), 70 

BackColor, 223 
BackPat, 217 
BASIC,3 
BeginUpdate, 53, 258 
Beta testing, 205-206 
Bit twiddling, 3, 14, 36-38 

operators, 36 
BitAnd,371 
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BitClr,370 
Bitmaps 

printing, 163 
QuickDraw, 48, 49-50 

BitNot,371 
BitOr,371 
BitSet, 370 
BitShift, 371 
BitTst,370 
BitXor, 371 
Block-structured languages, 9,10,11, 13-14 

BlockMove, 283 
BNDL (resource type), 78 
Bounds check error, 202 
Braces,square,32 
break,39 
Breakpointing, 201 
BringToFront, 254 
Bus error, 202 
Button,247 
Buttons, 77 

c, 
abstraction, 10-11 
advantages over Pascal, 16 
and FORTRAN, 3 
capabilities, 3 
cf. other languages, 3-4, 9 

Pascal, 9-11 
for new users, 9-10 
history, 1-3, 
obstacles, 5 
offspring/influence, 2-4 
on Macintosh, 4-5 
pointers in, 10, 15 
popularity, 2 
sparsity, 3 
strings, and Toolbox, 75 

CalcMenuSize, 293 
Cale Vis, 262 
CalcVisBehind, 262 
Caret("), exclusive or, 36 
case construction, 38 
CautionAlert, 269 
ChangedResource, 363 
char data type, 27 
CharWidth, 222 
Check box, 77 
Checkltem, 291 
CheckUpdate, 260 
ClearMenuBar, 288 
Clip region, 52-54, 126-127 
Clip Above, 261 

ClipRect, 217 
CloseDeskAcc, 376 
CloseDialog, 266 
ClosePicture, 235 
ClosePoly, 237 
ClosePort, 215 
CloseResFile, 357 
CloseRgn, 232 
CloseWindow,252 
ClrAppFiles, 384 
CNTL (resource type), 78 
CODE (resource type), 69, 79-80 

compiled code as resource, 69 
ColorBit, 223 
Command processor, 2 
Communications controller, Z8530, 63 
CompactMem, 281 
Conditional compilation, 23-24 
Conditional operators, 37 
Constants, enumerated, 30 
continue, 39 
Control flow, 38-39 
Control Manager, 295 
Control panel, 74 
Controls, 77-78 

as resource, 77, 110-111 
hiding, 114 
sample code, 102-110 

highlighting, 139-140, 146 
Mandelbrot set, 135-137, 170-171 

windows, 114 
Coordinates, QuickDraw, 46-48 
CopyBits, 235 
CopyRgn, 231 
CouldAlert, 269 
CouldDialog, 266 
CountAppFiles, 384 
CountMitems, 293 
CountResources, 359 
CountTypes, 359 
Create,321 
CreateResFile, 356 
CurResFile, 358 
Cursor 

as resource, 74 
initialization, 89 

Data 
external cf. static, 12 
hiding, 11-12 
structures, 13-14, 28-29 

Mandelbrot set sample program, 
123-124 

types,25 



defined, 26-27 
Debugging, 199-206 

and M68000, 199-200 
and testing, 205-206 
basic concept, 201-202 
common bugs, 204-205 
error numbers, listed, 202-204 
software (debuggers), 200-201 

DEC, PDP series, 2, 62 
Declarations, 25 

aggregate, 30 
array,28 
pointer, 30-31 
sample code, Mandelbrot set, 130-132, 

163-166 
Decrement operator(--), 33 
DeleteMenu, 288 
DeltaPoint, 373 
Desk accessories, allowing for, 113 

sample code, Mandelbrot set, 190 
Desk Manager, 99, 375 
DetachResource, 361 
Devices 

asnodes,3 
virtual, 54 

Dialog box as resource, 69, 71-73 
Dialog Manager, 69, 263 
DialogSelect, 267 
DiffRgn, 232 
Disableltem, 290 
Disk drives, 58 

interface/controller, 58, 59 
DisposDialog, 266 
DisposeControl, 298 
DisposeMenu, 286 
DisposeRgn, 231 
DisposeWindow, 252 
DisposHandle, 277 
DisposPtr, 279 
DITL (resource type), 72 
Divide by zero error, 202 
DlgCopy, 268 
DlgCut,268 
DlgDelete, 268 
DlgPaste, 268 
DLOG (resource type)69, 72 
do statement, 38 
Dot operator(.), 32 
double data type, 27 
DragControl, 302 
DragGrayRgn, 260 
DragWindow, 256 
DrawChar, 221 
DrawControls, 299 

DrawDialog, 268 
DrawGrowlcon, 255 
DrawMenuBar, 288 
DrawNew, 261 
Draw Picture, 236 
DrawString, 221 
DrawText, 222 
Drivers as resources, 79 
DRVR (resource type), 79, 111 
Dumps, memory, 201-202 

EditText item, 72 
Eject, 320 
Empty Handle, 282 
Empty Rect, 225 
EmptyRgn, 233 
Enableltem, 291 
EndUpdate, 53, 258 
Equality operator(==), 36 
EqualPt, 238 
EqualRect, 225 
EqualRgn, 233 
EraseArc, 230 
EraseOval, 227 
ErasePoly, 237 
EraseRect, 101, 226 
EraseRgn, 234 
EraseRoundRect, 228 
Error numbers, listed, 202-204 
Erroi:Sound, 265 
Event Manager, 245 
Event(s) 

-driven programs, 45 

INDEX 389 

loops, sample code, 92-93 
Mandelbrot set, 134-135, 168-169 

mouse 
event masks, 90 
sample code, 93-94, 100 
sample code, Mandelbrot set, 135, 169 
window-related, 100 

EventAvail, 247 
Exception errors, 203 
Exclamation point operator(!), 33 
ExitToShell, 385 
Expandability, Macintosh, 63, 64 
Extensibility 

c, 14-15 
Pascal, 14-15 

extern storage class, 26 
External data, 12 

File Manager, 315 
Files 

#include, preprocessor, 23 
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corrupted, 204 
errors,204 
hierarchical 

Macintosh, 162 
Unix ,2 

resource, 68 
sample code, Mandelbrot set, 189-193 
structure, 162 

FillArc, 230 
FillOval, 227 
FillPoly, 238 
FillRect, 226 
FillRgn, 234 
FillRoundRect, 229 
FindControl, 300 
Finder 

error,204 
resources, 78-79 

FindWindow, 255 
FlnitQueue, 329 
FixMul,368 
FixRatio, 367 
FixRound, 368 
FlashMenuBar, 293 
float data type, 27 
Floating-point error, 203 
Flow, program, 38-39 
FlushEvents, 247 
Flush Vol, 320 
Folders, 162 
FONT (resource type), 79 
FontManager,68,343 
Fonts,69 

creating/ importing, 79 
initialization, 89 

for statement, 39 
ForeColor, 222 
FORTRAN, 3, 13,14 
Fractals. See Sample programs, 
Mandelbrot set 
FrameArc, 229 
FrameOval, 227 
FramePoly, 237 
FrameRect, 226 
FrameRgn, 234 
FrameRoundRect, 228 
FreeAlert, 270 
FreeDialog, 266 
FreeMem,280 
FREF (resource type), 78 
FrontWindow, 255 
FSClose, 325 
FSDelete, 328 
FSOpen,321 

FSRead,322 
FSWrite, 322 

GetAlrtStage, 271 
GetAppFiles, 384 
GetAppParms, 385 
GetCaretTime, 248 
GetClip, 216 
GetCRefCon, 304 
GetCTitle, 298 
GetCtlAction, 304 
GetCtlMax, 303 
GetCtlMin, 303 
GetCtlValue, 303 
GetCursor, 373 
GetDblTime, 248 
GetDitem, 270 
GetEOF,324 
GetFinfo, 326 
GetFNum, 345 
GetFontlnfo, 222 
GetFontName, 345 
GetFPos, 323 
GetHandleSize, 277 
Getlcon, 372 
GetlndPattern, 372 
GetlndResource, 359 
GetlndString, 369 
GetlndType, 359 
Getltem, 113, 290 
Getltemlcon, 292 
GetltemMark, 291 
GetltemStyle, 292 
GetIText, 270 
GetKeys, 248 
GetMenu, 111, 286 
GetMenuBar, 289 
GetMHandle, 113, 293 
GetMouse, 247 
GetNamedResource, 360 
GetNewControl, 111, 297 
GetNewDialog, 266 
GetNewMBar, 288 
GetNewWindow, 68, 90, 252 
GetNextEvent, 90, 246 
GetPattern, 372 
GetPen,218 
GetPenState, 218 
GetPicture, 373 
GetPixel, 239 
GetPort, 215 
GetPttSize, 280 
GetResAttrs, 362 
GetResFileAttrs, 366 



GetReslnfo, 361 
GetResource, 360 
GetScrap, 380 
GetString, 368 
GetVInfo, 319 
GetVol, 319 
GetWindowPic, 259 
GetWMgrPort, 251 
GetWRefCon, 258 
GetWTitle, 253 
GetZone, 276 
GlobalToLocal, 239 
GNRL (resource type), 80 
Go-away box, 91 
GrafDevice, 215 
GrafPorts, 100 

pointers, 48 
QuickDraw, 48-49 

structure, 48 
GrowWindow, 101, 256 

HandleZone, 278 
HEXA (resource type), 80-81 
HideControl, 298 
HideCursor, 217 
HidePen, 218 
HideWindow, 253 
Hiding data, 11-12 
Hierarchical file structure 

Macintosh, 162 
UNIX,2 

HiliteControl, 72, 299 
HiliteMenu, 290 
HiliteWindow, 254 
HiWord, 101, 371 
HLock,282 
HNoPurge, 282 
HomeResFile, 358 
Hot spot, cursor, 74 
HPurge,283 
HUnlock, 282 

1/0 error, 203 
IBMPC,4,59 
ICN# (resource type), 73 
Icons as resource, 73-74 
illegal instruction error, 202 
Increment operator(++), 33 
InfoScrap, 379 
InitApplZone, 274 
InitCursor, 217 
InitCursor, 89 
InitDialogs, 264 
InitFonts, 344 

lnitFonts, 89 
lnitGraf, 213 
InitGraf, 88 

INDEX 391 

Initialization, sample code, 86-87 
Mandelbrot set, 132-133, 166-167 

lnitMenus, 286 
InitResources, 356 
InitWindows, 251 
InitWindows, 89 
InitZone, 275 
InsertMenu, 111, 288 
InsertResMenu, 287 
InsetRect, 223 
InsetRgn, 232 
int data type, 26 
Integrated Woz Machine, 63 
InvalRect, 257 
InvalRgn, 257 
InvertArc, 230 
InvertOval, 227 
InvertPoly, 238 
InvertRect, 226 
InvertRgn, 234 
InvertRoundRect, 229 
IsDialogEvent, 267 

Keyboard, 62 
KillControls, 298 
KillPicture, 236 
KillPoly, 237 

Line 1010 and 1111 errors, 202 
Line,220 
LineTo,220 
Lisa,57 
Lisp, 13 
LoadResource, 360 
LoadScrap, 380 
LocalToGlobal, 239 
Logical operators, 34-35 
LOG0,9 
long data type, 26, 27, 32 
LongMul, 372 
LoWord, 100, 371 

Macintosh 
appeal, xi 
cf. Unix, 53-55 
File System (MFS), 161-162; 

see also Files 
see also Toolbox 

Macintosh, hardware overview, 56-65 
cf. Apple][, 58 
expandability, 64 
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Integrated Woz Machine, 63 
M68000, 59-62 

instruction set, 56-62 
NCR SCSI Host Adapter, 63 
standard, advantages, 59 
Synertex SY6522 versitile 

interface adapter, 62 
Zilog Z8530 serial communication 

controller, 63 
Macro preprocessor, 15, 22-24 
Mandelbrot set, 118-120, 122 
Mandelbrot set. See Sample programs, 
Mandelbrot set 
MapPoly, 240 
MapPt,240 
MapRect, 240 
MapRgn,240 
MaxApplZone, 276 
MaxMem,281 
MemError, 284 
Memory errors, 200 
Memory Manager, 273 
MenuKey, 289 
Menus 

as resource, 76 
sample code, 109, 141 

MenuSelect, 113, 289 
Microsoft, xi 
ModalDialog, 267 
Modula-2, 13 
Modular languages, 13 
MoreMasters, 276 
Mouse events, 91-93, 100 

window related, 99 
Move,219 
MoveControl, 301 
MoveHHi, 284 
MovePortTo, 216 
MoveTo,219 
MoveWindow, 256 
MS-DOS,4,5,7 
Multics, 1-2, 3 
Munger,369 

NCR SCSI Host Adapter, 63 
Negation, bitwise, 32 
NewControl, 296 
NewDialog, 265 
New Handle, 277 
NewMenu, 286 
NewPtr,279 
NewRgn,230 
NewString, 368 
NewWindow, 251 

NoteAlert, 269 

ObscureCursor, 218 
OffsetPoly, 237 
OffsetRect, 223 
OffsetRgn, 232 
OpenDeskAcc, 113,375 
OpenPicture, 235 
OpenPoly, 236 
OpenPort, 214 
OpenResFile, 356 
OpenRgn, 231 
Operators,30-37 

arithmetic, 33-34 
assignment, 36-37 
binary, 33-35 
bitwise, 35 
conditional, 36 
equality, 34 
logical, 35 
precedence of, 30 
primary expression operators, 31 
relational, 34-35 
unary, 32-35 

Orthogonality, 61 
Out of memory error, 200 

PackBits, 369 
PaintArc, 230 
PaintBehind, 261 
PaintOne, 261 
PaintOval, 227 
PaintPoly, 237 
PaintRect, 226 
PaintRgn, 234 
PaintRoundRect, 228 
Parameters, mismatched, 203 
ParamText, 270 
Parentheses, 31 
Parser cf. preprocessor, 22 
Pascal 

cf. C, xii, 3,4, 5,9,10, 13-14 
Macintosh extensions, 15-16 
programstructure,9, 13 
strings, and Toolbox, 76 
typecasting, 15 
VAR parameters, 10-11 

PAT and PAT# (resource types), 74 
Pattern as resource, 74 
PBAllocate, 337 
PBClose, 338 
PBCreate, 333 
PBDelete, 342 
PBEject, 332 



PBFlushFile, 338 
PBFlushVol, 331 
PBGetEOF, 336 
PBGetFlnfo, 338 
PBGetFPos, 335 
PBGetVInfo, 330 
PBGetVol, 330 
PBMountVol, 329 
PBOffline, 332 
PBOpen,333 
PBOpenRF, 334 
PBRead,334 
PBRename, 341 
PBRstFLock, 340 
PBSetEOF, 336 
PBSetFlnfo, 339 
PBSetFLock, 339 
PBSetFPos,336 
PBSetFVers, 340 
PBSetVol, 331 
PBUnmountVol, 331 
PBWrite, 335 
PenMode, 219 
PenNormal, 219 
PenPat,219 
PenSize, 219 
Peripherals, 63 
Phase-space access, 62 
PicComment, 236 
PinRect, 259 
PL/l, 7 
Plotlcon, 372 
Pointers, 9-10, 14 

declarations, 30 
Polling, 90 
Porting from Unix and MS-DOS, 54 
PortSize, 215 
PostEvent, 247 
P!Close, 350 
PiCloseDoc, 352 
PiClosePage, 352 
PiCtlCall, 354 
PrDrviClose, 353 
PrDrvrDCE, 354 
PrDrvrOpen, 353 
PrDrvrVers, 354 
Preprocessor,22-24 
PrError, 353 
PrintDefaults, 350 
Printing Manager, 161, 347 
Printing, 161 
Privilege violation, 200 
PrJobDialog, 351 
PrJobMerge, 351 

Program generators, 24 
Program structure, 13 
PtOpen,350 
PtOpenDoc, 351 
PtOpenPage, 352 
PrPicFile, 353 
PJ.SetError, 353 
PrStlDialog, 351 
PrValidate, 350 
Pt2Rect, 225 
PtlnRect, 224 
PtlnRgn, 233 
PtrZone, 280 
PtToAngle, 225 
PurgeMem, 282 
PutScrap, 381 

Quickdraw, 45-48 
bitmaps,49 
coordinates, 46 
graf ports, 48-51 

structure, 48 
initialization, 88 
regions, 50-51 

Radio buttons, 77, 126 
Rain,62 
Random,239 
Ratfor, 7 
RealFont, 345 
ReallocHandle, 279 
RecoverHandle, 278 
RectlnRgn, 233 
RectRgn, 231 
Regions, QuickDraw, 50-51 
Register storage class, 25 
Relational operators, 34-35 
ReleaseResource, 360 
Rename,327 
ResError, 357 
ResetAlrtStage, 271 

INDEX 393 

Resource compiler (RMaker), 66-83 
controls, 77 
cursors, 74 
dialog box and item list, 71-72 
Finder, 78 
format of specs, 69-70 
header, 70 
icons, 73 
importing from other files, 79 
menus, 78 
patterns, 74 
sample code, 128-157 
strings, 75 
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and translatability, 75 
windows, 71 

Resource Editor, 81 
Resource Manager, 355 
Resources 

advantages, 66, 82 
altering, fc. code, 67 
and other Toolbox managers, 68 
programmer-defined, 68, 80 

ResrvMem, 281 
Ritchie, Dennis, 1-3 
RMaker, See Resource Compiler (RMaker) 

RmveResource, 364 
RsrcZonelnit, 356 
RstFLock, 327 

Sample programs, Mandelbrot set, 117-157 
computing results, 122-123 
data structures, 121 
fractals, definition, 118-119 
graphic display /update, 123-125 
parameters, 120 
program goals, 119 
source code, listing, 128-157, 161-195 

calculations and plotting, 151-154, 
186-189 

controls, tracking 135-138, 169-172 
declarations/includes, 131-132, 

163-166 
dialogs, 146-151, 180-185 
eventloop, 134,168 
file operations, 189-193 
initialization, 132-133, 166-167 
menus, 141, 175 
mouse-down events, 134-135 
printing, 193 
windows, 138-141, 172-176 

SaveOld, 261 
ScalePt, 239 
Scan conversion, 50 
Scrap Manager, 379 
ScrollRect, 234 
SCSl,63 
SectRect, 224 
SectRgn, 232 
Segment Loader, 383 
SelectWindow, 253 
Self-hosted development, 2 
SellText, 271 
SendBehind, 254 
SetApplBase, 274 
SetApplLimit, 275 
SetClip, 216 

SetCRefCon, 304 
SetCTitle, 298 
SetCtlAction, 304 
SetCtIMax, 303 
SetCtlMin, 303 
SetCtlValue, 302 
SetCursor, 217 
SetDAFont, 265 
SetDitem, 270 
SetEmptyRgn, 231 
SetEOF,324 
SetEventMask, 248 
SetFinfo, 326 
SetFLock, 326 
SetFontLock, 345 
SetFPos, 323 
SetHandleSize, 278 
Setitem, 290 
Setltemlcon, 292 
SetitemMark, 291 
SetltemStyle, 292 
SetIText, 271 
SetMenuBar, 289 
SetMenuFlash, 292 
SetOrigin, 216 
SetPenState, 219 
SetPort, 215 
SetPortBits, 215 
SetPt,238 
SetPtrSize, 280 
SetRect, 98, 223 
SetRectRgn, 231 
SetResAttrs, 363 
SetResFileAttrs, 366 
SetReslnfo, 362 
SetResLoad, 359 
SetResPurge, 365 
SetStdProcs, 241 
SetString, 368 
SetVol,319 
SetWindowPic, 259 
SetWRefCon, 258 
SetWTitle, 253 
SetZone, 276 
SFGetFile, 312 
SFPGetFile, 313 
SFPPutFile, 312 
SFPutFile, 312 
Shells, 2 
ShielCursor, 373 
Shift-left and shift-right operators, 37 
short data type, 26 
ShowControl, 299 
ShowCursor, 218 



Show Hide, 253 
ShowPen, 218 
ShowWindow, 90, 253 
Simula, 13 
SizeControl, 302 
sizeof operator, 32 
SizeResource, 362 
SizeWindow, 257 
SlopeFromAngle, 374 
SmallTalk, 13 
SpaceExtra, 221 
SPL,9 
Spool printing, 163 
Spurious interrupt, 203 
Stack overflow, 203 
Standard File Package, 311 
static storage class, 11-12, 25 
StdArc,242 
StdBits, 242 
StdComment, 243 
StdGetPic, 243 
StdLine, 241 
StdOval, 242 
StdPoly, 242 
StdPutPic, 243 
StdRect, 241 
StdRgn,242 
StdRRect, 241 
StdText, 241 
StdTxMeas, 243 
StillDown, 247 
Stop Alert, 269 
Storage classes, 25-26 
STR and STR# resource types, 75 
StringWidth, 222 
Structures,27-28 

arrayof,28 
arrow operator, 31 
dot operator, 31 

StuffHex, 239 
Style, programming, 39-40 
SubPt,238 
Subscripting, 28 
SUMACC,5 
SwapFont, 345 
switch statement, 37 
Syntertek SY6522 VIA, 62 
SystemClick, 376 
SystemEdit, 377 
SystemEvent, 377 
SystemMenu, 378 
SystemTask, 98, 377 

Task Manager, 62 

TEActivate, 309 
TECalText, 310 
TEClick, 308 
TECopy,307 
TECut,307 
TEDeactivate, 309 
TEDelete, 307 
TEDispose, 306 
TEGetText, 306 
TEidle,309 
TEinit,306 
TEinsert, 308 
TEKey,307 
TENEw,306 
TEPaste, 307 
TEPaste, 307 
TEScroll, 310 
TESetJust, 308 
TESetSelect, 308 
TESetText, 306 
TestControl, 299 
TEUpdate, 309 
TextBox, 310 
TextEdit, 305 
TextFace, 220 
TextFont, 220 
TextMode, 220 
TextSize, 221 
TextWidth, 222 
Thompson, Ken, 1-3 
TickCount, 248 
Tilde(-), bitwise negation, 32 
TMON,200 
TopMem,284 
Trace exception, 203 
Tracing, 201 
TrackControl, 300 
TrackGoAway, 93, 255 
Translatability, 74-75 

Uniflex,4 
union,28 
UnionRect, 224 
UnionRgn, 232 
UniqueID, 361 
Unix 

cf. Macintosh, 5, 85-86 
and porting, 55 
program structure, 53 

history, 1-3 
offspring, influence, 2, 4 
popularity, 3-4 
utilities, 3 

UnloadScrap, 380 

INDEX 395 
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UnloadSeg, 384 
UnmountVol, 320 
UnPackBits, 370 
unsigned int data type, 26 
unsigned long data type, 27 
unsigned short data type, 26 
Update events, 52-53 
UpdateResFile, 364 
UseResFile, 358 

ValidRect, 258 
ValidRgn, 258 
Variables, simple 25-27 
Vertical Retrace Manager, 62 
Virgule,33 
Virtual devices, 53-54 
Visible region, 51-52, 127 

WaitMouseUp, 248 
while statement, 37 
WIND resource, 71 
Window Manager, 249 
Windows 

activating/updating, 99-100 
go-away box, 87, 91, 93 
sample code, 87, 92, 95-97, 103, 107-109 

Mandelbrot set, 126, 138-141, 172-175 
WriteResource, 365 

Xerox Alto, 57 
XorRgn,233 

ZeroScrap, 381 
Zilog Z8530 serial 

communications controller, 62 
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