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Introduction

This document describes the application programming aterfAPI) of OpenStép OpenStep is an operating
system independent, object-oriented application Jdyssed on NeXF adwanced object technolog@penStep
contains these major components:

Application

OpenStep

Device-Dependent
Windowing Extensions

Operating System

Figure 1. Major Components of OpenStep
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Application Kit The Application Kit' provides the basic softave for writing interactie
applications—applications that use wimdn drav on the screen, and respond
to user actions on the}board and mouse. The Application Kit contains the
components that define the OpenStep user aterf

Foundation Kit The Foundation Kit provides the fundamentaubding blocks that
applications use to manage data and resources. It deftil@ses for handling
multibyte character sets, object persisjeand distrilution, and preides an
interface to common operating systemcifities.

Display PostScript System  The Display PostScriptsystem preides OpenStep with its
device-independent imaging model.

The OpenStep APl ixpressed in the Objegg C language, an object-orientedismsion of ANSI C. The language
itself lies outside of the scope of this specificatiarr.iRformation on Objecte C, seedNEXTSTEP

Object-Oriented Rsgramming and the Objective C LangedAddison-Wesley Publishing Co., 1993). Please note
that mawy of the types used for methodyament and returralues in the OpenStep specification are defined in the
Objective C language. These include:

BOOL
Class

id

IMP

nil
Protocol
SEL

In addition, the type codes used to encode mettmqdraant and return types for anginig and other purposes are
also defined in the Objeed C language.

How this Document Is Organized

The three components of OpenStep are described in separate chapters of this document, starting with Chapter 1,
“The Application Kit”. Each chapter is ganized in the sameawy, having these standard sections:
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Classes

This section lists the API for each class defined in the compor@rgaEh class, these subsections may appear:
Inherits From: The inheritance hierargtfor the class. & example:

NSPanel : NSWihdow : NSResponder : NSObject

The first class listed (NSRel, in this gample) is the class’superclass. The
last class listed is generally NSObject, the root of almost all OpenStep
inheritance hierarchies. The classes betweew e chain of inheritance
from NSObject to the superclass. (This particulaneple shws the
inheritance hierarghfor the NSMenu class of the Application Kit.)

Conforms T o: The formal protocols that the class conforms to. These include both protocols
the class adopts and those it inherits from other adopting classes. If inherited,
the name of the adopting class iragi in parenthesesoFexample:

NSCoding

NSCopying
NSMutableCoping
NSObject (NSObject)

(This particular gample is from the NSArray class in theurndation Kit.)
Declared In: The header file that declares the class iaterffor example:

Foundation/NSString.h

(This exkample is from the NSString class.)

Next, the methods the class declares and implements are listed by name and groypeddryexample, methods

used to drav are listed separately from methods useldaiodle gents. This listing includes all the methods

declared in the class. It also may include a method declared in a protocol the class conforms to, if there is something
extraordinary about the classmplementation of the method. Each method is accompanied by a brief description
which states what the method does and mentions glenants and returralue, if ary.

If a class lets you define another object—a giale—that can intercede on behalf of instances of the class, the
methods that the dejate can implement are described in a separate section. These are not methods defined in the
class; rathetthey’re methods that you can define to respond to messages sent from instances of the class. In essence,
this section documents an informal protocol. But because these methods are so closely tied taidhebaha

particular class, thére documented with the class rather than in the “Protocols” section.

Some class specificationsvieaseparate sections with titles such as “Methods Implemented by the Sufervie
“Methods Implemented by Obsemns”, or “Methods Implemented by the Owhé@ihese are also informal
protocols. Thg document methods that can or must be implemented toeaoeissages on behalf of instances of
the class.
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Protocols

The protocols section documents both formal and informal protoawisidF protocols arthose that are declared
using the@protocol compiler directre. They can be formallyadopted and implemented by a class and tested by
sending an objecte@onformsToProtocol: message.

Some formal protocols are adopted and implemented by OpenStep classag&rHoary formal protocols are
declared by a kit,ut not implemented by it. Tlydist methods that you can implement to respond to kit-generated
messages.

A few formal protocols are implemented by a kiit bot by a class thatpart of the documented API. Rathbe
protocol is implemented by an arymmous object that the kit supplies. The protocol lets yowkmbat messages
you can send to the object.

Like formal protocols, informal protocols declare a list of methods that otherwiged to implement. If an

informal protocol is closely associated with one particular class—éonple, the list of methods implemented by

the delgate—it's documented in the class description. Informal protocols associated with more than one class, or
not associated with grparticular class, are documented with the formal protocols in this section.

Protocol information is ganized into may of the same sections as describedralfor a class specification. But
protocols are not classes and thereforiedfomevhat in the kind of information puided. The sections of a
protocol specification are sha in bold in the follaving:

Adopted By: A list of the OpenStep classes that adopt the protbtany protocols declare
methods that applications miustplement and so are not adoptedsioy
OpenStep classes.

Some protocols are implemented by amoous objects (instances of an
unknawn class); the protocol is the only informatioragable about what
messages the object can respond to. Protocols athamplementation
available through an angmous object generally ddrhave to be
reimplemented by other classes.

An informal protocol cart’be formally adopted by a class and it ¢éormally incorporate another protocol. So its
description bgins with information about the cagery where its declared:

Category Of: The class that the cafery belongs to. Informal protocols are typically
declared as cageries of the NSObject class. Thisegs them the widest
possible scope.

All descriptions of protocols, whether formal or informal, list where the protocol is declared:
Declared In: The header file where the protocol is declared.

If the protocol includes enough methods tarsant it, thg're divided by type and presented just as the methods of
a class are.
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Functions

Related functions are grouped together under a heading that describes the common purpose. Each function, its
amguments, and its returralue are briefly described in an accomypiag comment.

Types and Constants

Related defined types, enumeration constants, symbolic constants, structures, andrigbied are grouped
together under a heading that describes the common purpose. A short description accompanies each group.
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1 Application Kit

Introduction

The Application Kit defines Objegt C classes, protocols, C functions, constants, and data types that are designed
to be used by virtuallyvery OpenStep application. The principal aim of the Application Kit is teigecthe
framework for implementing a graphicalyent-driven application.
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Classes

The Application Kit containswer sixty classes which inherit directly or indirectly from NSObject, the root class
defined in the Bundation Kit. The follwing diagram shaes the inheritance relationship among these classes. After
the diagram, the specifications for these classes are arranged in alphabetical order
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NSSliderCell
NSTextFieldCell

NSObject |——| NSImage |

NSBitmaplmageRep |

NSCachedimageRep |

NSCustomimageRep |

NSImageRep

NSEPSImageRep |

NSPasteboard

NSCell NSActionCell NSButtonCell |_| NSMenuCell
NSBrowserCell | NSFormCell |
NSColor

—| NSButton |—| NSPopUpButton |
NSColorWell

NSPrintInfo

_| NSClipView |

—| NSMatrix |—| NSForm |

NSControl
—I NSPrintOperation _| |_

—| NSScroller |

NSApplication | —| NSScrollView |

| NSSlider |

NSPrinter

| Nssplitview |1 L] NSTextField |
NSResponder NSView | INSText | NSCStringText

NSWindow p——] NSPanel |—

—| NSColorPanel |

NSMenu

Figure 1-1. Application Kit Classes
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NSActionCell

Inherits From: NSCell : NSObject

Conforms T o: NSCoding, NSCopying (NSCell)
NSObject (NSObject)

Declared In: AppKit/NSActionCell.h

Class Description

Co

1-4

An NSActionCell defines an agt area inside a control (an instance of NSControl or one of its subclasses). As an
NSControls actve area, an NSActionCell does three things: it usually performs displaxt of t&n icon (the
subclass NSSliderCell is aramption); it preides the NSControl with a @&t and an action; and it handles mouse
(cursor) tracking by properly highlighting its area and sending action messages teitbaaed on cursor
movement. The only ay to specify the NSControl for a particular NSActionCell is to send the NSActionCell a
drawW ithFrame:inV iew: message, passing the NSControl as tharaent for thenView: keyword of the

method.

NSActionCell implements the @et object and action method as defined by its superclass, NSCell. As a user
manipulates an NSControl, NSActionCstfackMouse:inRect:ofView:untilMouseUp: method (inherited from
NSCell) updates its appearance and sends the action message tethabjact with the NSControl object as the
only agument.

Usually, the responsibility for an NSContrslappearance and befa is completely gien over to a corresponding
NSActionCell. (NSMatrix, and its subclass N, are NSControls that daridllow this rule.)

A single NSControl may h@ more than one NSActionCello Telp identify it in this caseyery NSActionCell
has an intger tag. Note, hmever, that no checking is done by the NSActionCell object itself to ensure that the tag
is unique. See the NSMatrix class for aarmaple of a subclass of NSControl that contains multiple NSActionCells.

Marny of the methods that define the contents and look of an NSActionCell, sseti@s: andsetBordered:,
are reimplementations of methods inherited from NSCellyTaesubclassed to ensure that the NSActionCell is
redisplayed if it5 currently in an NSControl.

nfiguring an NSActionCell

— (void)setAlignment:(NSTextAlignmentimode Sets the NSActionCe#fi’'text alignment tanode

— (void)setBezeledBOOL )flag Adds or remuaes the NSActionCel bezel.
— (void)setBordered:(BOOL)flag Adds or remaes the NSActionCel border
— (void)setEnabled(BOOL)flag Sets whether the NSActionCell reacts to mouse and

keyboard eents.

Chapter 1: Application Kit OpensStep Specification—10/19/94



— (wid)setFloatingPointFormat: (BOOL)autoRang
left: (unsigned inteftDigits
right: (unsigned intightDigits

— (void)setFont: (NSFont *)fontObject
— (void)setimage(NSImage *)mage

Manipulating NSActionCell V  alues
— (doublejloubleValue
— (float¥floatValue
— (int)intValue
— (wid)setStringValue:(NSString *|String
— (NSString *stringValue

Displaying

— (wid)drawWithFrame: (NSRectellFrame
inView:(NSView *) control\View

— (NSMew *)controlView

Target and Action
— (SEL}ction
— (void)setAction:(SEL)aSelector
— (wid)setTarget:(id)anObject
— (id)target

Assigninga T ag
— (wid)setTag:(int)anint

— (int)tag

OpenStep Specification—10/19/94

Sets the NSActionCe#'floating point format.

Sets the NSActionCe#i’font tofontObject

Sets the NSActionCe#{’icon toimage.

Returns the NSActionCedl’contents as@ouble.
Returns the NSActionCefl’contents as ffoat.
Returns the NSActionCed’contents as &nt.

Sets the NSActionCe#i’contents to a cgpof aString

Returns the NSActionCedl’contents as a string.

Draws the NSActionCell in the rectangtellFrameof
controlView (which should normally be an NSControl).

Returns the vie (normally an NSControl) in which the
NSActionCell vas last dran.

Returns the NSActionCed’action method.

Sets the NSActionCe#l’action method taSelector
Sets the NSActionCe#’'taget object tanObject
Returns the NSActionCedi'taget object.

Sets the NSActionCe#'tag toanint
Returns the NSActionCedi'tag.

Classes: NSActionCell 1-5



NSApplication

Inherits From:

NSResponder : NSObject

Conforms T o: NSCoding (NSResponder)
NSObject (NSObject)
Declared In: AppKit/NSApplication.h

AppKit/NSColorRanel.h
AppKit/NSDataLinkRanel.h
AppKit/NSHelpFRanel.h
AppKit/NSPageLayout.h

Class Description

The NSApplication class pvales the central frammrk of your applicatiors execution. Exery application must
have exactly one instance of NSApplication (or of a custom subclass of NSApplicatioum) py¥ogranms main()
function should create this instance by callinggharedApplication class method. (Alternatly, you could use
alloc andinit, making sure thgre called only once.) After creating the NSApplication itfan() function should
load your applicatiors’ main nib file, and then start theeat loop by sending the NSApplicatiomn message.
Heres an gample of a typical OpenStepain() function in its entirety:

void main(int argc, char *argv[]) {
NSApplication *app = [NSApplication sharedApplication];
[NSBundle loadNibNamed:@"myMain" owner:app];
[app run;
}

Creating the NSApplication object connects the program to the wisgstem and the Display PostScript serv
and initializes its PostScript @inonment. The NSApplication object maintains a list of all the NgM¥vs that the
application uses, so it can retrgeary of the applicatiors NSMews.

The NSApplication object'main task is to reass events from the winde system and distrilie them to the proper
NSResponders. The NSApplication translatesvamteinto an NSEent object, then forards the NSEant to the
affected NSVihdow object. A ley-down event that occurs while the Commanrg) ks pressed results in a
commandKey: message, andrery NSWndow has an opportunity to respond to it. Otheydoard and mouse
events are sent to the NSWdow associated with thevent; the NSWhdow then distrilntes these NSEwnts to the
objects in its viev hierarcly.

In general, it neater and cleaner to separate the code that embodies your pgdgnationality into a number of

custom objects. Usually those custom objects are subclasses of NSObject. Methods defined in your custom objects
can be imoked from a small dispatcher object without being closely tied to the NSApplication obgecdrdly

necessary to create a custom subclass of NSApplicatienwNl need to do so only if you need to pice your

own special response to messages that are routinely sent to the NSApplication oljsetaTustom subclass of
NSApplication, simply substitute it for NSApplication in thmain() function abee.
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When you create an instance of NSApplication (or of a custom subclass of NSApplication), it gets stored as the
global variable NSApp. Although this globahsiable isnt used in thexamplemain() function abee, you might

find it corvenient to refer to NSApp within the source code for your applicatimustom objects. Note that you

can also retriee the NSApplication object byvnking sharedApplication.

The NSApplication class sets up autorelease pools during initialization and duringrihtbep—that is, within

itsinit (orsharedApplication) andrun methods. Similarlythe methods that the Application Kit adds to NSBundle
employ autorelease pools during the loading of nib files. The autorelease podiseacessible outside the scope

of the respectie NSApplication and NSBundle methods. Thistisisually a problem, because a typical OpenStep
application instantiates its objects by loading nib files (and bindahe objects from the nib file create other
objects during initialization and during theeat loop). Havever, if you do need to use OpenStep classes within the
main() function itself (other than towoke the methods just mentioned), you should instantiate an autorelease pool
before using the classes, and then release the pool once goné. Br more information, see the description of

the NSAutoreleasePool class in treuRdation Kit.

The Delegate and Obser vers

The NSApplication object can be assigned agétethat responds on behalf of the NSApplication to certain
messages addressed to the NSApplication object. Some of these messages, such as
application:openFile:withType:, ask the delgate to open a file. Another message,
applicationShouldTerminate:, lets the delgate determine whether the application should bevaliicto quit.

An NSApplication can also kra observes. Obserers receie notifications of changes in the NSApplicatiouat, b
they dont have the unique responsibility that a dgdee has. Ay instance of a class that implements an oleserv
method can gister to receie the corresponding notificatiomofexample, if a class implements
applicationDidFinishLaunching: and rgisters to rec&e the corresponding notification, instances of this class
are given an opportunity to react after the NSApplication has been initialized. (Theahsethods are listed later
in this class specificationoFinformation about he to register to receie notifications, see the class specification
for the Foundation Kits NSNoatificationCenter class.)

There can be only one dgéte, lut there can be mgrobserers. The delgate itself can be an observ—in fact,
in mary applications the defate might be the only obsenvWhereas most obsams need toxlicitly register
with an NSNotificationCenter before thean receie a particular notification message, the getle need only
implement the method. By simply implementing an obsemvethod, the NSApplicationdelgate is
automatically rgistered to recee the corresponding notification.

Creating and Initializing the NSApplication

+ (NSApplication *sharedApplication Returns the NSApplication instance, creating it if it doesn’
yet ist.
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— (woid)finishLaunching Activates the application, opensydiies specified by the
“NSOpen” user defult, and unhighlights the
applications icon in the Wrkspace Manager his
method is imoked byrun before it starts thevent loop.
When this method lggns, it posts the notification
NSApplicationWlFinishLaunchingNotification with
the receting object to the dalult notification center
When it successfully completes, it posts the notification
NSApplicationDidFinishLaunchingNoatification. If you
overridefinishLaunching, the subclass method should
invoke the superclass method.

Changing the Active Application

— (wvoid)activatelgnoringOtherApps:(BOOL)flag Makes this the acte application. Iflag is NO, the
application is actiated only if no other application is
currently actie.

— (wid)deactivate Deactvates the application.

— (BOOL)isActive Returns whether this is the aetiapplication.

Running the Event Loop
— (wid)abortModal Aborts the gent loop started bgunModalF orWindow:.

— (NSModalSessiobeginModalSessionbrwWindow: (NSWindow *)theWndow
Sets up a modal session witleWndow

— (void)endModalSessionNSModalSessiosession
Finishes a modal session.

— (BOOL)sRunning Returns whether the maineant loop is running.
— (void)run Starts the mainvent loop.

— (inthrunModalF orWindow: (NSWindow *)theWndow
Starts a modalent loop fortheWndow

— (intrunModalSession(NSModalSessiomession
Runs a modal session.

1-8 Chapter 1: Application Kit OpenStep Specification—10/19/94



— (wid)sendEwent:(NSEwent *)theEvent

— (void)stop:(id)sender
— (void)stopModal

— (woid)stopModalWithCode:(int)returnCode

Getting, Removing, and Posting Events

— (NSE\ent *)currentEvent

Dispatchesents to other objects. When sending the
activate application\eent, this method posts the
notifications NSApplication\liBecomeActive and
NSApplicationDidBecomeActe with the receing
object to the defult notification centeiVhen sending
the deactiate application\ent, it posts the
NSApplicationWlIResignActiveNotification and
NSApplicationDidResignActieNotification
notifications with the receing object to the dedlt
notification center

Stops the mainvent loop.
Stops the modalvent loop.

Stops theeent loop started bgunModalF orWindow:
and sets the code thainModalF orWindow: will
return.

Returns the currenvent.

— (wid)discardEventsMatchingMask:(unsigned inthask

beforeEvent:(NSEwent *)lastEvent

Remoaores from the went queue allveents matchingnask
that were generated befdestEvent.

— (NSEwent *)nextEventMatchingMask: (unsigned inthask

untilDate: (NSDate *pxpiration
inMode: (NSString *mode
dequeue(BOOL)flag;

Returns the na event matchingnask or nil if
no such eent is found before thexpiration date. Ifflag
is YES, the eent is remwued from the queue. Theode
argument names an NSRunLoop mode that determines
what other ports are listened to and what timers may fire
while the NSApplication is aiting for the gent.

— (void)postEvent:(NSEwent *)eventatStart: (BOOL)flag

Sending Action Messages

— (BOOL)sendAction(SEL)aSelector
to:(id)aTarget
from:(id)sender

— (id)tar getForAction: (SEL)aSelector

OpenStep Specification—10/19/94

Addseventto the bginning of the applicatios’event
queue ifflag is YES, and to the end otherwise.

Sends an action messagaiarget or up the responder
chain.

Returns the object that reges the action message
aSelector
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— (BOOL)ryT oPerform: (SEL)aSelector Attempts to send a message to the application or the
with: (id)anObject delayate.

Setting the Application’ s Icon

— (void)setApplicationlconlmage:(NSImage *animage
Sets the applicatiogs'icon toanimage.

— (NSImage *applicationlconimage Returns the NSImage used for the applicatioton.

Hiding All Windows

— (void)hide:(id)sender Hides all the applicatios’'windavs. When this method
begins, it posts the notification
NSApplicationWlIHideNotification with the receing
object to the defult notification centeMhen it
completes successfulli posts the naotification
NSApplicationDidHideNatification.

— (BOOL)isHidden Returns YES if windas are hidden.
— (woid)unhide:(id)sender Restores hidden wingg to the screen.
— (void)unhideWithoutActi vation Restores hidden winga without actiating their evner.

When this method lggns, it posts the notification
NSApplicationWllUnhideNotification with the
receving object to the delult notification centeiWhen
it completes successfulli posts the notification
NSApplicationDidUnhideNotification.

Managing Windows
— (NSWindow *)keyWindow Returns the & window.
— (NSWindow *) mainWindow Returns the main winao

— (NSWndow *)makeWindowsPerform: (SEL)aSelector
inOrder: (BOOL)flag Sends th@Selectormessage to the applicatien’
NSWindows—in front-to-back order ifiagis YES,
otherwise in the order of the array that Wiedows
method returns.

— (void)miniaturizeAll: (id)sender Miniaturizes all the receer’s application windws.

— (void)preventWindowOrdering Suppresses the usual windordering in handling the most
recent mouse-dan event.
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— (wid)setWindowsNeedUpdate(BOOL)flag Sets whether the applicatisnvindavs need updating
when the application has finished processing the current
event. This method is especially useful for making sure
menus are updated to reflect changes not initiated by
user actions.

— (woid)updateWindows Sends anpdatemessage to on-screen NMbws. When
this method bgins, it sends the notification
NSApplicationWllUpdateNotification with the
receving object to the delult notification centeiWhen
it successfully completes, it sends the notification
NSApplicationDidUpdateNotification.

— (NSArray *Wwindows Returns an array of the applicatis™NSWndows.

— (NSWndow *)windowWithW indowNumber: (int)windowNum
Returns the NSVWkdow object corresponding to

windowNum
Showing Standard Panels
— (void)orderFrontColorPanel:(id)sender Brings up the color panel.
— (woid)orderFrontDataLinkP anel:(id)sender Shaws the shared instance of the data link panel, creating it
first if necessary
— (woid)orderFrontHelpPanel:(id)sender Shaws the applicatios help panel or the dailt one.
— (void)runPagelLayout:(id)sender Runs the applicatios’page layout panel.

Getting the Main Menu
— (NSMenu *mainMenu Returns thed of the applicatiors main menu.

— (void)setMainMenu:(NSMenu *aMenu MakesaMenuthe applicatiors main menu.

Managing the Windows Menu

— (woid)addWindowsltem:(id)aWindow Adds a Whdows menu item foaWindow
title: (NSString *aString
filename(BOOL)isFlename

— (woid)arrangelnFront: (id)sender Orders all rgistered NSWhdows to the front.
— (wid)changeWndowsltem:(id)aWindow Changes the Wdows menu item foaWndow
title: (NSString *)aString
filename(BOOL)isFlename

—(void)removeWindowsltem:(id)aWindow Remaes the Vihdows menu item foaWindow
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— (wid)setWindowsMenu:(id)aMenu Sets the Widows menu.
— (wid)updateWindowsltem:(id)aWindow Updates the \idows menu item foa\WWndow

— (NSMenu *WwindowsMenu Returns the \idows menu.

Managing the Services menu

— (woid)registerSevicesMenuSendVpes(NSArray *)sendVpes

returnTypes(NSArray *)returnTypes Ragisters pasteboard types the application can send and
receve.
— (NSMenu *sewvicesMenu Returns the Services menu.
— (wid)setSewvicesMenu{NSMenu *aMenu Sets the Services menu.

— (id)validRequestorForSendType:(NSString *sendVpe
returnType:(NSString *yeturniype Indicates whether the NSApplication can send andvecei
the specified types.

Getting the Display PostScript Context
— (NSDPSContd *) context Returns the NSApplicatios’Display PostScript conte

Reporting an Exception

— (void)reportException:(NSException *anException
Logs the gren eception by callingNSLog().

Terminating the Application

— (woid)terminate:(id)sender Frees the NSApplication object andts the application.

Assigning a Delegate
— (id)delegate Returns the NSApplicatios’delgate.
— (woid)setDelegate(id)anObject MakesanObjectthe NSApplicatiors delgate.

Implemented by the Delegate

— (BOOL)application:(id)sender Sent directly bysendetto the delgate. Opens the specified
openFileWithoutUI: (NSString *filename file to run without a user intexte.Work with the file
will be under programmatic control séndeyrather
than under &board control of the useéReturns YES or
NO to indicate whether the fileas successfully opened
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— (BOOL)application: (NSApplication *application Sent directly byapplicationto the delgate. Like
openFile(NSString *filename application:openFileWithoutUI: , but brings up the
user interéce of the files application.

— (BOOL)application:(NSApplication *application Sent directly byapplicationto the delgate. Like
openTempFile:(NSString *¥ilename application:openFile:, but a file opened through this
method is assumed to be temporaryg; titte
application's responsibility to reme the file at the
appropriate time.

— (void)applicationDidBecomeActive:(NSNatification *)aNotification
Sent by the defult notification center to the dghbe;
aNotificationis always
NSApplicationDidBecomeActeNotification. If the
delegate implements this method sitiutomatically
registered to recee the natification.

— (wid)applicationDidFinishLaunching: (NSNotification *)aNotification
Sent by the deifult notification center to the dgbee;
aNotificationis always
NSApplicationDidFinishLaunchingNoatification. If the
delagate implements this method sitautomatically
registered to recee the notification.

— (woid)applicationDidHide: (NSNotification *aNotification
Sent by the defult notification center to the dghe;
aNotificationis always
NSApplicationDidHideNotification. If the dedate
implements this method, stautomatically rgistered to
receve the notification.

— (woid)applicationDidResignActive:(NSNotification *aNotification
Sent by the defult notification center to the dgke;
aNotificationis always
NSApplicationDidResignActieNotification. If the
delegate implements this method sitiutomatically
registered to recee the natification.

— (wid)applicationDidUnhide: (NSNotification *aNotification
Sent by the deifult notification center to the dgbee;
aNotificationis always
NSApplicationDidUnhideNotification. If the dajate
implements this method, stautomatically rgistered to
receve the notification.
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— (wid)applicationDidUpdate:(NSNotification *\aNotification
Sent by the deifult notification center to the dgbde;
aNotificationis aways
NSApplicationDidUpdateNotification. If the dejgte
implements this method, stautomatically rgistered to
receve the notification.

— (BOOL)applicationOpenUntitledFile:(NSApplication *pplication
Sent directly byapplicationto the delgate. Like
application:openFile:, but opens a e untitled
document.

— (BOOL)applicationShouldTerminate:(id)sender Sent directly bysenderto the delgate. Returns YES if the
application should terminate.

— (wid)applicationWillBecomeActive:(NSNotification *)aNotification
Sent by the deifult notification center to the debde;
aNotificationis always
NSApplicationWliBecomeActiveNotification. If the
delagate implements this method sitautomatically
registered to recee this notification.

— (woid)applicationWillFinishLaunching: (NSNotification *aNotification
Sent by the defult notification center to the dghe;
aNotificationis always
NSApplicationWllFinishLaunchingNotification. If the
delggate implements this method sitautomatically
registered to recee this notification.

— (void)applicationWillHide: (NSNotification *aNotification
Sent by the defult notification center to the dgke;
aNotificationis always
NSApplicationWlIHideNotification. If the delgate
implements this method, stautomatically rgistered to
receve this notification.

— (wid)applicationWillResignActive:(NSNotification *aNotification
Sent by the deifult notification center to the dgbde;
aNotificationis always
NSApplicationWlIResignActiveNotification. If the
delagate implements this method sitautomatically
registered to recee this notification.

— (void)applicationWillUnhide: (NSNotification *aNotification
Sent by the defult notification center to the deghe;
aNotificationis always
NSApplicationWllUnhideNotification. If the delgate
implements this method, stautomatically rgistered to
receve the notification.
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— (wid)applicationWillUpdate: (NSNotification *aNotification
Sent by the deifult notification center to the dgbde;
aNotificationis aways
NSApplicationWllUpdateNotification. If the delgate
implements this method, stautomatically rgistered to
receve this notification.
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NSBitmaplmageRep

Inherits From: NSImageRep : NSObject

Conforms T o: NSCoding, NSCopying (NSImageRep)
NSObject (NSObject)

Declared In: AppKit/NSBitmaplmageRep.h

Class Description

An NSBitmaplmageRep is an object that can render an image from bitmap data. The data cag InedagelFile
Format (TIFF), or it can be vaimage data. If i rav data, the object must be informed about the structure of the
image—its size, the number of color components, the number of bits per sample, and so on-s-itsén it’
initialized. If it's TIFF data, the object can get this information from #réus TIFF fields included with the data.

Although NSBitmaplmageReps are often used indirettttpugh instances of the NSImage clasg; tdam also be
used directly—for xample to manipulate the bits of an image as you might need to do in a paint program.

Setting Up an NSBitmaplmageRep

A new NSBitmaplmageRep is passed bitmap data for an image whérsttinitialized. An NSBitmaplmageRep
can also be created from bitmap data thagad from a specified rectangle of a focusediB&V

Although the NSBitmaplmageRep class inherits NSImageRep methods that set imagiestttibse methods
shouldnt be used. Instead, you should eithenaltbe object to find out about the image from the TIFF fields or
use methods defined in this class to supply this information when the object is initialized.
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TIFF Compression

TIFF data can be read and rendered after it has been compressedysimgaitthe four schemes briefly described
below:

LZW Compresses and decompresses without information lossyiachie
compression ratios up to 5:1. It may be soimet slaver to compress and
decompress than theékBits scheme.

PackBits Compresses and decompresses without information laiss)dy not achiee
the same compression ratios as LZW

JPEG Compresses and decompresses with some information lbssrbachiee
compression ratios gwhere from 10:1 to 100:1. The ratio is determined by a
usersettable éctor ranging from 1.0 to 255.0, with highacfors yielding
greater compression. More information is lost with greater compression, b
15:1 compression is safe for publication quaBgme images can be
compressedven more. JPEG compression can be used only for images that
specify at least 4 bits psample.

CCITTFAX Compresses and decompresses 1 bit grayscale images using interretional f
compression standards CCITT3 and CCITT4.

An NSBitmaplmageRep can also produce compressed TIFF data for its image ysifthase schemes.

Allocating and Initializing a New NSBitmaplmageRep Object

+ (id)imageRepWthData: (NSData *}iffData Creates and returns an initialized NSBitmaplmageRep
corresponding to the first imagetiffData

+ (NSArray *imageRepsWthData: (NSData *}iffData
Creates and returns initialized NSBitmaplmageRep objects
for all the images itiffData.

— (id)initW ithData: (NSData *}iffData Initializes a nevly allocated NSBitmaplmageRep from the
first TIFF header and image data foundifiData.

— (id)initW ithF ocused\fewRect:(NSRectject Initializes the ne object using data read from the image
contained in the rectangtect
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— (id)initW ithBitmapDataPlanes:(unsigned char *lanes

pixelsWide:(int)width Initializes the nev object from rav bitmap data in the
pixelsHigh:(int)height planesdata lnffers. As the data iswa the other
bitsPerSample{int)bps arguments specify its attnibes.
sampleskerPixel:(int)spp

hasAlpha:(BOOL)alpha

isPlanar:(BOOL)config

colorSpaceName(NSString *colorSpaceName
bytesRerRow: (int)rowBytes
bitsPerPixel:(int)pixelBits

Getting Information about the Image

— (int)bitsPerPixel Returns her mary bits are needed to specify onegdix

— (int)sampleskerPixel Returns the number of samples (components) in the data.
— (BOOL)sPlanar Returns YES if in planar configuration, NO if meshed.

— (inthhumberOfPlanes Returns the number of data planes.

— (int)bytesRerPlane Returns the number of bytes in each data plane.

— (int)oytesRerRow Returns the number of bytes in a scan line.

Getting Image Data

— (unsigned char bBitmapData Returns a pointer to the bitmap data. If the data is planar
returns a pointer to the first plane.

— (wid)getBitmapDataPlanesfunsigned char *jata
Provides pointers to each plane of bitmap data.

Producing a TIFF Representation of the Image

+ (NSData *J'IFFRepr esentationOflmageRepsInArray(NSArray *)anArray
Returns a TIFF representation of the images in the
specified NSArrayusing the compression that’
returned bygetCompression:factor: (if applicable).

+ (NSData *JIFFRepr esentationOflmageRepsIinArray(NSArray *)anArray
usingCompression(NSTIFFCompressiogpmpessionype
factor: (float)factor Returns a TIFF representation of the images in the
specified NSArraywhich are compressed using
compessionypeandfactor. If the specified
compression ish'applicable, no compression is used.
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— (NSData *YIFFRepr esentation Returns a TIFF representation of the image, using the
compression that'returned by
getCompression:factor: (if applicable).

— (NSData *TIFFRepr esentationUsingCompession(NSTIFFCompressiogpmpessionype
factor:(float)factor Returns a compressed TIFF representation of the image
having the specified compression type and compression
factor If the specified compression isapplicable, no
compression is used. Raises NSTIFFException if an
atempt is made to create a TIFF representation using
OpenStep custom color space bitmaps.

Setting and Checking Compression T  ypes

+ (void)getTIFFCompressionTypesi{const NSTIFFCompression #i$t
count:(int *)numypes Returns all gailable compression types.

+ (NSString *JocalizedNamefrTIFFCompr essionype:(NSTIFFCompressiogpmpession
Returns the localized name for the compression type.

— (BOOL)anBeComprressedUsingNSTIFFCompressiogpmpiession
Returns YES if the image can be compressed using the
specified type of compression.

— (woid)getCompression(NSTIFFCompression tompession
factor: (float *)factor Returns, in its guments, the compression type and
compressiondctor

— (woid)setCompression(NSTIFFCompressiogpmpession
factor: (float)factor Sets the compression type and compressiotof
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NSBox

Inherits From: NSView : NSResponder : NSObiject

Conforms T o: NSCoding (NSResponder)
NSObject (NSObject)

Declared In: AppKit/NSBox.h

Class Description

An NSBox object is a simple NS4 that can do te things: It can dr& a border around itself and it can title itself.
You can use an NSBox to group, visuagdlgme number of other N&Ws. These other NS&ivs are added to the
NSBox through the typical sulew-adding methods, such addSubview: andreplaceSulview:with: .

An NSBox contains aontent aea a rectangle set within the NSBexXrame in which the NSBox’sulviews are
displayed. The size and location of the content area depends on the iB&adber type, title location, the size of
the font used to dvathe title, and an additional measure that you can set througkttbententMewMar gins:
method. When you create an NSBox, an instance ofiési¢ created and added (as a\selv of the NSBox
object) to fill the NSBo»s content area. If you replace thimtent viev with an NS\iew of your avn, your NS\ew
will be resized to fit the content area. Similadg you resize an NSBox its contenwwis automatically resized
to fill the content area.

The NSVews that you add as sulbws to an NSBox are actually added to the NSBerntent vie—NSView's
sulview-adding methods are redefined by NSBox to ensure thavesub correctly placed in the wiehierarcly.
However, you should note that treeibviews methodisn’t redefined: It returns an NSArray containing a single
object, the NSBos content viw.

Getting and Modifying the Border and T itle

— (NSRecthorderRect Returns the rectangle in which the border iswdra
— (NSBorderypeporderType Returns the box’'border type.

— (void)setBorderType:(NSBorderpeaType Sets the bos border taType

— (void)setTitle: (NSString *)aString Sets the box title toaString

— (void)setTitleFont: (NSFont *)fontObj Sets the NSént of the title tdontObj

— (void)setTitlePosition:(NSTitlePositionpPosition  Sets the position of the title & osition

— (NSString *jitle Returns the title of the box.
( g
— (id)titleCell Returns the Cell used to @vdhe title.
(
— (NSFont *)titleFont Returns the NS#nt used to dra the title.
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— (NSTitlePositionjitlePosition Returns the position of the title.

— (NSRectijtleRect Returns the rectangle in which the title iswdna

Setting and Placing the ContentV  iew

— (id)contentView Returns the content wie
— (NSSizegontentViewMar gins Gets the distances between the border and the content vie
— (void)setContentMew:(NSView *)aView Replaces the NSBox'content vier with aVew.

— (wid)setContentMewMar gins:(NSSizepffsetSize Sets the distances between the border and the content vie
to the horizontal andertical amounts ioffsetSize

Resizing the Box

— (void)setFrameFromContentFrame(NSRectfontentFame
Resizes the box to accommodatatentfFame

— (woid)sizeToFit Resizes the box toactly enclose its swiews.
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NSBrowser

Inherits From: NSControl : NSVew : NSResponder : NSObject
Conforms T o: NSCoding (NSResponder)

NSObject (NSObject)
Declared In: AppKit/NSBrowseth

Class Description

NSBrowser praoides a user inteate for displaying and selecting items from a list of data, or from hierarchically
organized lists of data such as directory paths. Whanking with a hierarci of data, the leels are displayed in
columns, which are numbered from left to rightgib@ing with 0. Each column consists of an NSScriellv
containing an NSMatrix filled with NSBwserCells. NSBraser relies on a dejate to preide the data in its
NSBrowserCells. See the NSBwserCell class description for more on its implementation.

Browser Selection

An entry in an NSBrarsers column can be either a branch node (such as a directory) or a leaf node (such as afile).
When the user selects a single branch node entry in a column, theAé8Bsends itself trereddColumn message,

which messages its dghte to load the e column. The uses’selection can be represented as a character string;

if the selection is hierarchical (fork@mple, a filename within a directory), each component of the path to the
selected node is separated by “/6. 0se some other character as the delimiteoke setPathSeparator:.

An NSBrawser can be set to alloselection of multiple entries in a column, or to limit selection to a single. entry
When set for multiple selection, it can also be set to limit multiple selection to leaf nodes tmillav selection
of both types of nodes together

As a subclass of NSControl, NSBreer has a tget object and action message. Each time the user selects one or
more entries in a column, the action message is sent togle¢ tdEBrovser also adds an action to be sent when
the user double-clicks on an entwhich allavs the user to select items withouyattion being taén, and then
double-click to inoke some useful action such as opening a file.

User Inter face Features

The user intekce features of an NSBwser can be changed in a number af/s: The NSBser may or may not
have a horizontal scrolle(The NSBravser’s columns, by contrast,vedys h&e \ertical scrollers—although a
scroller’s kuttons and knob might bevisible if the column doeshtontain maw entries.) Yu generally shouldth’
create an NSBmgser without a horizontal scroller; if you do, you must maiure the bounds rectangle of the
NSBrowser is wide enough that all the columns can be displayed. An MS8rs columns may be bordered and
titted, bordered and untitled, or unbordered and untitled. A cokutiil® may be tadn from the selected entry in
the column to its left, or may be pided eplicitly by the NSBravser or its delgate.
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NSBrowser’ s Delegate

NSBrowser requires a dejate to proide it with data to displayl'he delgate is responsible for primling the data
and for setting each item as a branch or leaf node, enabled or disabled. It can alsooéteation of eents lile
scrolling and requests foakidation of columns that may ¥&changed.

You can implement one of badelgyate types: acte or passie. An actve delgate creates a colunstons (that
is, the NSBravserCells) itself, while a pas® one leges that job to the NSBnser Normally, passie delgates
are preferable, becauseyhe easier to implement. An agidelgate must implement
browser:createRavsForColumn:inMatrix: to create the rgs of the specified column. A passidelgate, on the
other hand, must implemebtowser:numberOfRowsInColumn: to let the NSBravser knev hov mary rows to
create. These twmethods are mutuallelusive; you can implement one or the otheit not both. (The
NSBrowser ascertains what type of dgdée it has by which method the dgdée responds to.)

Both types of delgate implemenbrowser:willDisplayCell:atRow:column: to set up state (such as the sell’

string \alue and whether the cell is a leaf or a branch) before aridadl cell is displayed. (This dgjate method
doesnt need to imoke NSBravserCells setLoaded:method, because the NSBrser can determine that state by
itself.) An actve delgate can instead set all the cells’ state at the time the cells are created, in which casé it doesn
need to implemertir owser:willDisplayCell:atRow:column:. However, a passie delgate must alays

implement this method.

Setting the Delegate
— (id)delegate Returns the NSBrosers delgate.

— (void)setDelegategiid)anObject Sets the NSBresers delgate toanObject Raises
NSBrowserlllegalDelegateException if the dedate
specified byanObjectdoesnt respond to
browser:willDisplayCell:atRow:column: and either
of the method$érowser:numberOfRowsInColumn:
or browser:createRavsForColumn:inMatrix:

Target and Action

— (SELYoubleAction Returns the NSBmgsers double-click action method.

— (BOOL)sendAction Sends the action message to thgdarReturns YES upon
success, NO if no responder for the message could be
found.

— (void)setDoubleAction{SEL)aSelector Sets the NSBmwsers double-click action taSelector

Setting Component Classes

+ (ClassgellClass Returns the NSBreserCell class (gardless of whether a
setCellClass:message has been sent to a particular
instance).
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— (id)cellPrototype

— (ClasshnatrixClass

— (void)setCellClass(Classtlassld

— (wid)setCellPrototype:(NSCell *)aCell

— (woid)setMatrixClass:(Classtlassld

Setting NSBrowser Behavior

— (BOOLYeusesColumns

— (wid)setReusesColumngBOOL)flag

Returns the NSBresers prototype NSCell.

Returns the class of NSMatrix used in the NSB&ers
columns.

Sets the class of NSCell used in the columns of the
NSBrowset

Sets the NSCell instance copied to display items in the
columns of NSBraiser

Sets the class of NSMatrix used in the NSigers
columns.

Returns YES if NSMatrix objects arerfi‘eed when their
columns are unloaded.

If flagis YES, preents NSMatrix objects from being freed
when their columns are unloaded, so/tban be reused.

— (void)setTakesTitleFr omPreviousColumn:(BOOL)flag

— (BOOL)YakesTitleFr omPreviousColumn

Allowing Different T ypes of Selection

— (BOOLJllowsBranchSelection

— (BOOLallowsEmptySelection
— (BOOLJllowsMultipleSelection
— (void)setAllowsBranchSelection(BOOL)flag

— (woid)setAllowsEmptySelection(BOOL)flag
— (wid)setAllowsMultipleSelection:(BOOL)flag

Setting Arrow Key Behavior

— (BOOL)acceptsArrowK eys
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Sets whether the title of a column is set to the stratgev
of the selected NSCell in the preus column.

Returns YES if the title of a column is set to the striaige
of the selected NSCell in the preus column.

Returns whether the user can select branch items when
multiple selection is enabled.

Returns whether there can be nothing selected.
Returns whether the user can select multiple items.

Sets whether the user can select branch items when
multiple selection is enabled.

Sets whether there can be nothing selected.

Sets whether the user can select multiple items.

Returns YES if the armo keys are enabled.
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— (BOOL)sendsActionOnArrowK eys Returns NO if pressing an awdey only scrolls the
browser YES if it also sends the action message
specified bysetAction..

— (void)setAcceptsArrowK eys(BOOL )flag Enables or disables the anrdeys.

— (void)setSendsActionOnArowK eys(BOOL)flag Sets whether pressing an avrkey will cause the action
message to be sent (in addition to causing scrolling).

Showing a Horizontal Scroller

— (woid)setHasHorizontalScoller: (BOOL)flag Sets whether an NSScroller is used to scroll horizontally
— (BOOLhasHorizontalScroller Returns whether an NSScroller is used to scroll
horizontally

Setting the NSBrowser’ s Appearance

— (int)maxVisibleColumns Returns the maximum number of visible columns.
— (inthminColumnWidth Returns the minimum column width.
— (BOOL)separatesColumns Returns whether columns are separated by bezeled borders.

— (woid)setMaxVisibleColumns:(int)columnCount ~ Sets the maximum number of columns displayed.
— (void)setMinColumnWidth: (int)columnVidth Sets the minimum column width.

— (woid)setSeparatesColumngBOOL)flag Sets whether to separate columns with bezeled borders.

Manipulating Columns

— (void)addColumn Adds a column to the right of the last column.

— (int)columnOfMatrix: (NSMatrix *)matrix Returns the column number in whigtatrix is located.

— (void)displayAllColumns Updates the NSBreser to display all loaded columns.

— (void)displayColumn:(int)column Updates the NSBwser to display the column with the
given inde.

— (int)YfirstVisibleColumn Returns the indeof the first visible column.

— (BOOL)sLoaded Returns whether column zero is loaded.

— (int)lastColumn Returns the indeof the last column loaded.

— (int)lastVisibleColumn Returns the indeof the last visible column.

— (wid)loadColumnZero Loads column zero; unloads pieusly loaded columns.
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— (intjhumberOfVisibleColumns

— (wid)reloadColumn:(int)column
— (void)selectAll:(id)sender

— (int)selectedColumn

— (wid)setLastColumn(int)column

— (void)validateVisibleColumns

Manipulating Column T itles

— (void)drawT itle: (NSString *}itle
inRect:(NSRectaRect
ofColumn:(int)column

— (BOOL)isTitled
— (woid)setTitled: (BOOL)flag

— (woid)setTitle: (NSString *gString
ofColumn:(int)column

— (NSRectjtleFrameOfColumn: (int)column

— (float}itleHeight
— (NSString *jitleOfColumn: (int)column

Scrolling an NSBrowser
— (wid)scrollColumnsLeftBy: (int)shiftAmount
— (wid)scrollColumnsRightBy: (int)shiftAmount
— (void)scrollColumnToVisible:(int)column
— (woid)scrollViaScroller: (NSScroller *sender

— (woid)updateScwoller

Event Handling
— (woid)doClick: (id)sender
— (wid)doDoubleClick:(id)sender
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Returns the number of columns visible.
Reloadscolumnif it is loaded; sets it as the last column.
Selects all NSCells in the last column of the NSiByex
Returns the indeof the last column with a selected item.
Sets the last column tmwlumn

Invokes delgate methodbrowser:isColumnValid: for
visible columns.

Draws the title for the column at indeolumn

Returns whether columns display titles.
Sets whether columns display titles.

Sets the title of the column at indeolumnto aString

Returns the bounds of the title frame for the column at
index column

Returns the height of column titles.

Returns the title displayed for the column at indelumn

Scrolls columns left bghiftAmountolumns.
Scrolls columns right bghiftAmountolumns.
Scrolls to mak the column at indecolumnvisible.

Scrolls columns left or right based on an NSScroller

Updates the horizontal scroller to reflect column positions.

Responds to mouse clicks in a column of the N$RBew

Responds to double-clicks in a column of the NS&ex
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Getting Matrices and Cells

— (id)loadedCellAtRow: (int)row
column:(int)column

— (NSMatrix *)matrixInColumn: (int)column
— (id)selectedCell
— (id)selectedCellinColumn{int)column

— (NSArray *selectedCells

Getting Column Frames

— (NSRectirameOfColumn: (int)column

— (NSRectirameOflnsideOfColumn: (int)column

Manipulating Paths
— (NSString *path
— (NSString *pathSeparator
— (NSString *pathToColumn:(int)column

— (BOOL)setRath: (NSString *path
— (void)setPathSeparator:(NSString *aString

Arranging an NSBrowser’ s Components

— (void)tile

Methods Implemented by the Delegate

— (woid)browser:(NSBrowser *)sender
createRavsForColumn: (int)column
inMatrix: (NSMatrix *)matrix

OpenStep Specification—10/19/94

Loads if necessary and returns the NSCealbatin
column

Returns the matrix located aolumn
Returns the last (rightmost andvest) selected NSCell.
Returns the last (leest) NSCell thas selected icolumn

Returns all the rightmost selected NSCells.

Returns the rectangle containing the column abinde
column

Returns the rectangle containing the column atinde
column not including borders.

Returns the bresers current path.
Returns the path separatdhe defult is “/".

Returns a string representing the path from the first column
to the column at indecolumn

Parsegathand selects corresponding items in columns.

Sets the path separatoraBtring

Adjusts the arious sulsiews of NSBravser—scrollers,
columns, titles, and so on—without rediag. Your
code shouldr’send this message.slthvoked ary time
the appearance of the NSBrger changes.

Creates a @ in matrixfor each rav of data to be displayed
in columnof the bravser Either this method or
browser:numberOfRowsInColumn: must be
implemented, bt not both (or an
NSBrowserlllegalDelegateException will be raised).
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— (BOOL)Yrowser:(NSBrowser *)sender
isColumnValid: (int)column

— (int)browser:(NSBrowser *)sender
numberOfRowsInColumn:(int)column

— (BOOL)Yrowser:(NSBravser *)sender
selectCell(NSString *Yitle
inColumn: (int)column

— (NSString *prowser:(NSBrowser *)sender
titleOfColumn: (int)column

— (void)browser:(NSBrowser *)sender
willDisplayCell: (id)cell
atRow:(int)row
column:(int)column

— (void)browserDidScroll: (NSBrowser *)sender

— (woid)browserWillScroll: (NSBravser *sender
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Returns whether the contents of the specified column are
valid.

Returns the number ofws of data in the column at inde
column Either this method or
browser:.createRavsForColumn:inMatrix: must be
implemented, bt not both.

Asks the delgate to select the NSCell with titfitle in
the column at indecolumn

Queries the detmte for the title to display ake the
column at indr column

Notifies the delgate when the NSBweser will display
the specified cell. The dgjate should set grstate
necessary for correct display of the cell.

Notifies the delgate when the NSBweser has scrolled.

Notifies the delgate when the NSBvweser will scroll.
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NSBrowserCell

Inherits From: NSCell : NSObject

Conforms T o: NSCoding, NSCopying (NSCell)
NSObject (NSObject)

Declared In: AppKit/NSBrowserCell.h

Class Description

NSBrowserCell is the subclass of NSCell used byadkfto display data in the columns of an NSEser (Each
column contains an NSMatrix filled with NSBveerCells.) Map of NSBravserCells methods are designed to
interact with NSBravser and NSBnaser’s delgate. The delgate implements methods for loading the NSCells in
NSBrowser by setting theiralues and status. If your code needs access to a specifici®Btell, you can use
the NSBraovser methodoadedCellAtRow:column:.

You may find it useful to create a subclass of N8BayCell to alter its belk#r and to enable it to ek with and
display the type of data you wish to represent. Use N&&s setCellClass:or setCellPrototype: methods to
have it use your subclass.

See the NSBmwser class specification for more details. In partictilter class description and the “Methods
Implemented by the Dajate” section describe thwathe NSBravser’s delgate interacts with both NSBaser and
NSBrowserCells.

Accessing Graphic Attributes

+ (NSImage *pranchimage Returns the defult NSImage for branch NSBrserCells.

+ (NSImage *highlightedBranchimage Returns the defult NSImage for branch NSBrserCells
that are highlighted.

— (NSImage *alternatelmage Returns this NSBmserCells image for the highlighted
state.

— (woid)setAlternatelmage(NSImage *animage Sets this NSBneserCells image for the highlighted state.

Placing in the Browser Hierarchy
— (BOOL)sLeaf Returns whether the NSBwserCell is a leaf or a branch.
— (woid)setLeaf(BOOL)flag Sets whether the NSBaserCell is a leaf or a branch.
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Determining Loaded Status

— (BOOL)sLoaded

— (void)setLoaded(BOOL)flag

Setting State
— (void)reset

— (void)set
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Returns YES if all the NSBweserCells state has been set
and the cell is ready to display

Sets whether all the NSBaserCells state has been set and
the cell is ready to display

Unhighlights the NSBnoserCell and sets its state to O.

Highlights the NSBrarserCell and sets its state to 1.
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NSBundle Additions

Inherits From: NSObject

Declared In: AppKit/NSImage.h
AppKit/NSNibLoading.h

Class Description

The Application Kit adds these methods to tbheritation Kits NSBundle class. These methods become part of
the class for all applications that use the Application Kit,not for applications that ddn’

Getting the Location of Images in the File System

— (NSString *pathForimageResouce:(NSString *name
Returns the absolute pathname of the file containing the
specified image resource. (Thameof the resource is
simply the filename without the path of itsrille
directory; the filenamex¢ension need not be included.)

Loading an Inter face Builder File

+ (BOOL)loadNibFile:(NSString *fileName Unarchizes the contents of the nib file whose absolute path
externalNameTable:(NSDictionary *)contet is fileName Objects from the nib file are allocated in
withZone:(NSZone *yone the specified zone of memofhecontet agument is

a name table—a dictionary whosey& are names lik
“NSOwner” and whosealues arexsting objects that
can be referenced by thewlg unarchived objects.
Returns YES upon success. (A nib file is a object
archive whose file format is currently implementation
specific. A public specification of this file format will be
available at a later date.)

+ (BOOL)loadNibNamed:(NSString *aNibName Similar toloadNibFile:externalNameTable:withZone:,
owner:(id)owner but the name tablg’only element is the specifiedmer

(stored with the & “NSOwner”). Objects from the nib
file are allocated iownef's zone. If thera a lundle for
owners class, this method looks in thainldlle for the
nib file namedaNibName(this agument need not
include the “.nib” &tension); otherwise, it looks in the
main kundle. (A nib file is a object arald whose file
format is currently implementation specific. A public
specification of this file format will bevailable at a
later date.)
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NSButton

Inherits From: NSControl : NSVew : NSResponder : NSObject
Conforms T o: NSCoding (NSResponder)

NSObject (NSObject)
Declared In: AppKit/NSButton.h

Class Description

NSButton is a subclass of NSControl that intercepts mouse-deents and sends an action message t@attar
object when i clicked or pressed. By virtue of its NSButtonCell, NSButton is@adtate NSControl—i$ either

“off” or “on"—and it displays its state depending on the configuration of the NSButtonCell. NSButton acquires
other attrilutes of NSButtonCell. The state is used as #heey so NSControl methodsdiketintValue: actually

set the state (the methosktState:andstate are praeided as a more conceptually accuratey wf setting and

getting the state). The NSButton can send its action continuously and display highlightiegahdierent vays.
What's more, an NSButton canvaa ley equivalent thats eligible for triggering whener the NSButtors

NSPanel or NSVihdow is the key window.

NSButton and NSMatrix both pvie a control vier, which is needed to display an NSButtonCell objectvéler,
while NSMatrix requires you to access the NSButtonCells direuthgt of NSButtors methods are “a@rs” for
identically declared methods in NSButtonCell. (In otherdg, the implementation of the NSButton method
invokes the corresponding NSButtonCell method for youwatig you to be unconcerned with the NSButtonGell’
existence.) The only NSButtonCell methods that tba’e covers relate to the font used to display tke k
equialent, and to specific methods for highlighting orvging the NSButtors state (these last are usually set
together with NSButtos'setType: method).

Creating a Subclass of NSButton

Override the designated initializer (NE\W’'s initW ithFrame: method) if you create a subclass of NSButton that
performs its wn initialization. If you want to use a custom NSButtonCell subclass with your subclass of NSButton,
you have to wverride thesetCellClass:method, as described in “CreatingiNdSControls” in the NSControl class
specification.

See the NSButtonCell class specification for more on NSBattmtiaior.

Initializing the NSButton Factory
+ (ClassgellClass Returns the subclass of NSButtonCell used by NSButton

+ (void)setCellClass(Classtlassld Sets the subclass of NSButtonCell used by NSButton.
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Setting the Button T ype

— (void)setType:(int)aType

Setting the State
— (woid)setState(int)value

— (int)state

Setting the Repeat Inter val

— (wid)getPeriodicDelay:(float *)delay
interval:(float *)interval

— (woid)setReriodicDelay:(float)delay
interval: (float)interval

Setting the T itles
— (NSString *plternateTitle
— (wid)setAlternateTitle: (NSString *aString
— (void)setTitle: (NSString *)aString
— (NSString *jitle

Setting the Images
— (NSImage *alternatelmage
— (NSImage *Image
— (NSCelllmagePositioiphagePosition

— (void)setAlternatelmage(NSImage *animage

— (wid)setimage(NSImage *anlmage

Sets hov the NSButton highlights and she its state.

Sets the NSButtor’state tavalue(0 or 1).

Returns the NSButtos’current state (0 or 1).

Gets repeat parameters for continuoutsdns.

Sets repeat parameters for continuoutsams.

Returns the liiton’s alternate title.
MakesaStringthe hutton’s alternate title.
MakesaStringthe hutton’s title.

Returns the litton’s title.

Returns the litton’s alternate image.
Returns the Wtton’s image.

Returns the position of theition’s image.
Makesanimage the alternate image.

Makesanimaye the utton’s icon.

— (woid)setimagePsition:(NSCelllmagePositiomPosition
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Sets the position of theution’s image taPosition
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Modifying Graphic Attributes

— (BOOL)isBordered Returns whether theutton has a bezeled border
— (BOOL)isTransparent Returns whether theutton is transparent.
— (woid)setBordered:(BOOL)flag Sets whether theultton has a bezeled border
— (woid)setTransparent:(BOOL)flag Sets whether theultton is transparent.
Displaying
— (woid)highlight: (BOOL)flag Highlights (or unhighlights) theuton according télag.

Setting the Key Equivalent

— (NSString *keyEquivalent Returns the Witton’s key equivalent.

— (unsigned inReyEquivalentModifierMask Returns the mask indicating the possible modiféys Kor
button’s key equialent.

— (void)setKeyEquivalent:(NSString *aKeyEquivalent
MakesaKeyEquivalentthe tutton’s key equivalent.

— (wid)setKeyEquivalentModifierMask: (unsigned inthask
Sets the mask that determines the possible modédysr k
for button’s key equialent.

Handling Events and Action Messages
— (void)performClick: (id)sender Simulates the usex'clicking the htton.

— (BOOL)YerformK eyEquivalent:(NSEwent *)anEvent
Simulates a mouse click, if theykin anEventis right.
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NSButtonCell

Inherits From: NSActionCell : NSCell : NSObject

Conforms T o: NSCoding, NSCopying (NSCell)
NSObject (NSObject)

Declared In: AppKit/NSButtonCell.h

Class Description

NSButtonCell is a subclass of NSActionCell used to implement the useag#ebf pushuttons, switches, and
radio huttons. It can also be used foryather rgion of a viev that's designed to send a message togetarhen
clicked. The NSButton subclass of NSControl uses a single NSButton@eledte groups of switches or radio
buttons, use an NSMatrix holding a set of NSButtonCells.

An NSButtonCell is a tw-state cell; i either “of” or “on,” and can be configured to display theotstates
differently, with a separate title and/or image for either state. Thestates are more often referred to as “normal”
and “alternaté An NSButtonCells state is also used as itdue, so NSCell methods that set théue

(setintValue: and so on) actually set the NSButtonGedtate to “on” if the @lue preided is non-zero (or non-null
for strings), and to “df if the value is zero or null. Similarlynethods that retrie the \alue return 1 for the “on”

or alternate state (an empty string in the casgrisigVValue), or 0 or NULL for the “of’ or normal state. ¥u can
also use NSCel'setState:andstate methods to set or retvie the state directlyAfter changing the state, send a
display message to shothe NSButtonCelt nav appearance. (NSButton does this automatigally

An NSButtonCell sends its action message to itgetasnce if its viev is clicked and it gets the mousevdoevent,

but can also send the action message continuously as long as the mouse iseldtdthe cursor inside the
NSButtonCell. The NSButtonCell can shthat it's being pressed by highlighting irveeal ways—for eample,

a bordered NSButtonCell can appear pushed into the screen, or the image or title can change to an alternate form
while the NSButtonCell is pressed.

An NSButtonCell can also ka a ley equvalent (like a menu item). If the NSButtonCell is displayed in the k
window, the NSButtonCell gets the first chance to nexerents related tody equivalents. This feature is used
quite often in modal panels thatesan “OK” kutton containing the image that represents the Retyrrisually
an NSButtonCell displays &k equivalent as its image; if yower set an image for the NSButtonCell, theg k
equialent remains, Ut doesrt get displayed.

For more information on NSButtonCellbehaior, see the NSButton and NSMatrix class specifications.

Exceptions

In its implementation of theompare: method (declared in NSCell), NSButtonCell raises
NSBadComparisonException if tiitherCellagument is not of the NSButtonCell class.
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Setting the T itles
— (NSString *plternateTitle

— (void)setAlternateTitle: (NSString *)aString

— (woid)setFont: (NSFont *)fontObject
— (woid)setTitle: (NSString *aString

— (NSString *jitle

Setting the Images

— (NSImage *alternatelmage

— (NSCelllmagePositioimhagePosition

— (wid)setAlternatelmage(NSImage *animage

Returns the NSButtonCedl'alternate title (used while the
button is in the highlighted state).

Makes a cop of aStringand uses it as the NSButtonCell’
alternate title.

Sets the NSént used to dra the title.

Makes a cop of aStringand uses it as the NSButtonCell’
title.

Returns the NSButtonCdlltitle.

Returns the NSButtonCedl'alternate image (used while
the hutton is in the highlighted state).

Returns the position of the NSButtonCeglfnage.

Makesanimaye the alternate image.

— (woid)setimagePsition:(NSCelllmagePositiomPosition

Setting the Repeat Inter val

— (wid)getPeriodicDelay:(float *)delay
interval: (float *)interval

— (woid)setReriodicDelay:(float)delay
interval: (float)interval

Setting the Key Equivalent
— (NSString *keyEquivalent

— (NSFont *)keyEquivalentFont

— (unsigned inReyEquivalentModifierMask

Sets the position of the NSButtonCglimage in relation to
its title.

Gets repeat parameters for continuous NSButtonCells.

Sets repeat parameters for continuous NSButtonCells.

Returns the NSButtonCedlkey equivalent.
Returns the NS#nt used to dma the ley equialent.

Returns the mask indicating the possible modiféys Kor
NSButtonCells key equivalent.

— (wid)setKeyEquivalent:(NSString *aKeyEquivalent
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Sets the NSButtonCetl’key equvalent.
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— (wid)setKeyEquivalentModifierMask: (unsigned inthask

— (wid)setKeyEquivalentFont: (NSFont *)fontObj

Sets the mask that determines the possible moddjsr k
for NSButtonCells key equvalent.

Sets the NSént used to dma the ley equivalent.

— (void)setKeyEquivalentFont: (NSString *fontName

size(floatfontSize

Modifying Graphic Attributes
— (BOOL)sOpaque
— (BOOL)isTransparent

— (wid)setTransparent:(BOOL)flag

Modifying Graphic Attributes
— (inthighlightsBy
— (woid)setHighlightsBy:(int)aType
— (woid)setShavsStateBy(int)aType

— (void)setType:(NSButtonypelaType

— (int)showsStateBy

Simulating a Click

— (void)performClick: (id)sender
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Sets the NSént and size used to dvahe ley equivalent.

Returns whether recadr is opaque.
Returns whether the NSButtonCell is transparent.

Sets whether the NSButtonCell is transparent.

Returns has the NSButtonCell highlights when pressed.
Sets hav the NSButtonCell highlights when pressed.

Sets hav the NSButtonCell shws its alternate (pressed)
state.

Sets the NSButtonCedl'display behaor.

Returns hev NSButtonCell shas its alternate (pressed)
state.

Simulates a user’'mouse click on the NSButtonCell.
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NSCachedimageRep

Inherits From: NSImageRep : NSObject

Conforms T o: NSCoding, NSCopying (NSImageRep)
NSObject (NSObject)

Declared In: AppKit/NSCachedlmageRep.h

Class Description

NSCachedlimageRep, a subclass of NSImageRep, defines an object that stores its source data as a rendered image
in a windav, typically a windev that stays dfscreen. The only data thavailable for reproducing the image is

the image itself. Thus an NSCachedimageRdprdifrom the other kinds of NSImageReps defined in the

Application Kit, all of which can reproduce an image from the information originally usedvtatdiastances of

this class are generally used indirecthrough an NSIimage object.

Initializing an NSCachedlmageRep

— (id)initW ithSize:(NSSizepSize Initializes a nev NSCachedimageRep for an image of the
depth:(NSWindowDepthrDepth specified size and depth. Teepaate agument
separate(BOOL)sepaate specifies whether the image will get itsrounique
alpha:(BOOL)alpha cache, instead of possibly sharing one with other

images. Br best performance (althougksitiot
essential), thalphaamgument should be set according
to whether the image will ka a channel for
transparengcinformation.

— (id)initW ithW indow: (NSWindow *)aWndow Initializes the n& NSCachedimageRep for an image to be
rect:(NSRectaRect drawn in the rectanglaRectof the specified winde.
This method retainaWindow

Getting the Representation
— (NSRect)ect Returns the rectangle where the image is cached.

— (NSWindow *)window Returns the NSWdow where the image is cached.
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NSCell

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying
NSObject (NSObject)

Declared In: AppKit/NSCell.h

Class Description

The NSCell class puides a mechanism for displayingt®r images in an NS#w without the @erhead of a full
NSMVew subclass. In particulait provides much of the functionality of the N&T class by preiding access to a
shared NS@axt object used by all instances of NSCell in an application. NSCells arextdsmely useful for
placing titles or images aaxious locations in a custom subclass of 8V

NSCell is used hedy by most of the NSControl classes to implement their interoakiwgs. for ekample,

NSSlider uses an NSSliderCell, N&TField uses an NEktFieldCell, and NSBrwser uses an NSBnserCell.
Sending a message to the NSControl is often simpler than dealing directly with the corresponding NISCell. F
instance, NSControls typicallyvoke updateCell: (causing the cell to be displayed) after changing a cell atitib
whereas if you directly call the corresponding method of the NSCell, the NSCell might not automatically display
itself agin.

Some subclasses of NSControl (notably NSMatrixataultiple NSCells to be grouped and to act together in
some cooperate mannerThus, with an NSMatrix, a group of radiottons can be implemented without needing
an NS\iew for each bitton (and without needing an N&T object for the tet on each btton).

The NSCell class pwides primitives for displaying te or an image, editing x¢ formatting floating-point
numbers, maintaining state, highlighting, and tracking the mouse. NS@elihod
trackMouse:inRect:ofView:untilMouseUp: supports the tget object and action method used to implement
controls. Havever, NSCell implements tget/action features abstragttieferring the details of implementation to
subclasses of NSActionCell.

TheinitimageCell: method is the designated initializer for NSCells that display image@mithextCell: method

is the designated initializer for NSCells that displag.t®werride one or both of these methods if you implement
a subclass of NSCell that performs itgnoinitialization. If you need to use gt and action bekier, you may
prefer to subclass NSActionCell, which pides the defult implementation of this betiar.

For more information on va NSCell is used, see the NSControl class specification.

Initializing an NSCell
— (id)initimageCell: (NSImage janimage Initializes a nev NSCell with the NSImaganimage.
— (id)initT extCell:(NSString *|String Initializes a nev NSCell with titleaString
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Determining Component Sizes
— (wid)calcDrawlInfo:(NSRectaRect
— (NSSizegellSize
— (NSSizegellSizeForBounds:(NSRectaRect

Implemented by subclasses to recalculatevith@g sizes.
Returns the minimum size needed to display the NSCell.

Returns the minimum size needed to display the NSCell.

— (NSRectjirawingRectForBounds:(NSRect)heRect

Returns the rectangle the NSCellwisan.

— (NSRectimageRectforBounds:(NSRect)heRect Returns the rectangle that the celihage is dman in.

— (NSRect)jtleRectForBounds:(NSRectjheRect

Setting the NSCell' s Type
— (void)setType:(NSCellTypeaType

— (NSCelllypeXype

Setting the NSCell' s State
— (void)setState(int)value

— (int)state

Enabling and Disabling the NSCell
— (BOOL)sEnabled
— (woid)setEnabled(BOOL)flag

Setting the Image
— (NSImage *Image

— (wid)setimage(NSImage *anlmage

Setting the NSCell' s Value
— (doublejloubleValue
— (float¥loatValue
— (int)intValue

— (NSString *stringValue
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Returns the rectangle that the cetitle is dravn in.

Sets the NSCel'type toaType
Returns the NSCe#'type.

Sets the state of the NSCellMalue (0 or 1).
Returns the state of the NSCell (0 or 1).

Returns whether the NSCell reacts to mowsnes.

Sets whether the NSCell reacts to mouants.

Returns the NSCe#'image.
Makesanimage the NSCells image.

Returns the NSCe#'value as alouble.
Returns the NSCe#'value as dloat.
Returns the NSCe#'value as amt.

Returns the NSCe#'\value as a string.
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— (woid)setDouble\alue:(doublepDouble
— (wid)setFloat\alue:(floatjaFloat
— (void)setintValue:(int)anint

— (woid)setStringValue:(NSString *aString

Interacting with Other NSCells

— (void)takeDouble\alueFrom:(id)sender

— (wid)takeFloatValueFrom:(id)sender
— (wid)takelntValueFrom:(id)sender

— (void)takeStringValueFrom:(id)sender

Modifying T ext Attributes
— (NSTextAlignmentjlignment
— (NSFont *)font
— (BOOL)sEditable
— (BOOL)isSelectable
— (BOOL)isScmwllable
— (wid)setAlignment:(NSTextAlignmentimode
— (wid)setEditableBOOL)flag
— (void)setFont: (NSFont *)fontObject

— (woid)setSelectabldgBOOL)flag
— (wid)setScollable:(BOOL)flag

Sets the NSCel'value toaDouble
Sets the NSCel'value toaFloat
Sets the NSCefl'value toanint

Sets the NSCel'value to a cop of aString

Sets the NSCel'wvalue tosendets double floating-point

value.

Sets the NSCel'value tosendets floating-point alue.

Sets the NSCel'\value tosenders integer \alue.

Sets the NSCel'value tosendets string alue.

Returns the alignment ofxein the NSCell.
Returns the ént used to display x¢in the NSCell.
Returns whether the NSCalitext is editable.
Returns whether the NSCalitext is selectable.
Returns whether the NSCell scrolls to falltyping.
Sets the alignment ofxein the NSCell tanode
Sets whether the NSCadlltext is editable.

Sets the Bnt used to display x¢in the NSCell to
fontObject

Sets whether the NSCadlltext is selectable.

Sets whether the NSCell scrolls to felldyping.

— (NSText *) setUpFieldEditorAttrib utes(NSText *)textObject

— (woid)setWraps:(BOOL)flag
— (BOOL)wraps
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Sets NS&xt parameters for the field edit¢Gee the
documentation for NS&kt.)

Sets whether the NSCalltext is word-wrapped.

Returns whether the NSCalltext is word-wrapped.
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Editing T ext

— (woid)editwWithFrame: (NSRectaRect Allows text editing in response to a mouseastoevent.
inView:(NSView *) control\View
editor: (NSText *)textObject
delegate(id)anObject
event:(NSEwent *)theEvent

— (void)endEditing: (NSText *)textObject Ends ag text editing occurring in the NSCell.

— (woid)selectWthFrame: (NSRectaRect Allows text selection in response to a mousevdavent.
inView:(NSView *)contolView
editor: (NSText *)textObject
delegate(id)anObject
start: (int)selStart
length:(int)selLength

Validating Input
— (int)entryType Returns the type of data the user can type into the NSCell.
— (BOOL)sEntryAcceptable:(NSString *aString  Returns whetheaStringis acceptable for the entry type.
— (void)setEntryType:(int)aType Sets the type of data the user can type into the NSCaell.

Formatting Data

— (woid)setFloatingPointFormat: (BOOL)autoRang Sets the display format for floating-poiralwes.
left: (unsigned inteftDigits
right: (unsigned intightDigits

Modifying Graphic Attributes

— (BOOL)sBezeled Returns whether the NSCell has a bezeled border
— (BOOL)sBordered Returns whether NSCell has a plain border

— (BOOL)isOpaque Returns whether the NSCell is opaque.

— (void)setBezeledBOOL)flag Sets whether the NSCell has a bezeled border

— (woid)setBordered:(BOOL)flag Sets whether the NSCell has a plain barder
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Setting Parameters

— (int)cellAttrib ute:(NSCellAttribute)aParameter

Returns arious flag alues.

— (void)setCellAttrib ute:(NSCellAttribute aParameter

to: (int)value

Displaying

— (NSMew *)controlView

Sets arious NSCell flags.

Implemented by subclasses to return the M&Vast
drawn in (normally an NSControl).

— (void)drawlInteriorW ithFrame: (NSRectEellFrame Draws the area within the NSCallborder ircontolView.

inView:(NSView *)contolView

— (wid)drawWithFrame: (NSRectyellFrame
inView:(NSView *)controlView

— (void)highlight: (BOOL)it

withFrame: (NSRectellFrame
inView:(NSView *) control\View

— (BOOL)isHighlighted

Target and Action
— (SEL}ction
— (BOOL)isContinuous
— (int)sendActionOny(int)mask
— (void)setAction:(SEL)aSelector
— (void)setContinuous{(BOOL)flag
— (wid)setTarget:(id)anObject
— (id)target

Assigninga T ag
— (wid)setTag:(int)anint

— (int)tag
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Draws the entire NSCell inontolView.

If lit is YES, highlights the NSCell icontol\View,
otherwise unhighlights.

Returns whether the NSCell is highlighted.

Implemented by subclasses to return the action method.
Returns whether the NSCell continuously sends the action.
Determines when the action is sent while tracking.
Implemented by subclasses to set the action method.

Sets whether the NSCell continuously sends the action.
Implemented by subclasses to set thgebobject.

Implemented by subclasses to return thgeiobject.

Implemented by subclasses to set an identifier tag.

Implemented by subclasses to return the identifier tag.

Classes: NSCell 1-43



Handling Keyboard Alternatives

— (NSString *keyEquivalent

Tracking the Mouse

+ (BOOL)prefersTrackingUntilMouseUp

— (BOOL)continueTracking: (NSPoint)astRoint
at: (NSPointrurrentPint
inView:(NSView *) control\View

— (inthmouseDavnFlags

— (wid)getPeriodicDelay:(float *)delay
interval:(float *)interval

— (BOOL)startTrackingAt: (NSPointstartRoint
inView:(NSView *) control\View

— (void)stopTracking: (NSPoint)astRoint
at:(NSPointstophint
inView:(NSView *)contolView
mouselsUp(BOOL)flag

— (BOOL)YrackMouse:(NSEwent *)theEvent
inRect:(NSRectkellFrame
ofView:(NSView *)controlView
untilMouseUp: (BOOL)flag

Managing the Cursor

— (void)resetCursorRect(NSRectrellFrame
inView:(NSView *)contolView

Comparing to Another NSCell
— (NSComparisonResutympare:(id)otherCell
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Implemented by subclasses to returreadquialent.

Returns NO, so tracking stops when the mousetethe
NSCell; subclasses mayearride.

Returns whether tracking should continue based on
lastPoint andcurrentPint within contolView.

Returns theent flags set at the start of mouse tracking.

Returns repeatalues for continuous sending of the action.

Determines whether tracking shouldjbebased on
startPoint within control\View.

Allows the NSCell to update itself to end tracking, based on
lastPoint andstopRint within controlMiew; flag is YES
if this method vas irvoked because the mouse went up.

Tracks the mouse, returning YES if the mouse goes up
while in cellFrame This method is usually woked by
an NSControb mouseDavn: method, which passes
the mouse-den event intheEventlf flag is YES, the
method leeps tracking until the mouse goes up;
otherwise it tracks until the mouseVeacellFrame

Sets t&t NSCells to she the I-beam cursor

Compares the stringalues of this cell andtherCell
(which must be a kind of NSCell). Raises
NSBadComparisonExceptionatherCellis not of the
NSCell class.
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Using the NSCell to Represent an Object
— (id)representedObject
— (void)setRepresentedObject{id)anObject

OpenStep Specification—10/19/94

Returns the object that the reesirepresents, if an

Creates an association between the veceindanObject
anObjectwill be retained, released, areéd, and
unarchved wheneer the receider is. If another cell is
already associated wiinObjectthat association is
broken, and the recegr is associated with the object.
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NSClipView

Inherits From: NSView : NSResponder : NSObiject

Conforms T o: NSCoding (NSResponder)
NSObject (NSObject)

Declared In: AppKit/NSClipView.h

Class Description

An NSClipView object lets you scroll a document that may be larger than the NSClipView's frame rectangle,
clipping the visible portion of the document to the fraMzu dont normally use the NSClipew class directly;

it's provided primarily as the scrolling machinery for the NSScriellvclass. Havever, you might use the
NSClipView class to implement a class similar to NSScrielty/

The document, which must be an N&V, is called the NSClipw’sdocument vie. An NSClipMew's document
view, which is set through treetDocument\few: method, is the NSClipew’s only suliew. You can set the
cursor thas displayed when the mouse enters an NS@ip¢ frame (in other erds, when i8 poised wer the
document vie/) through thesetDocumentCursor:method.

When the NSClipiéw is instructed to scroll its document wigit normally copies that portion of the document
view that’s visible both before and after the scrolling, so that this panttweed to be redwen from scratch.
However, you can turn dfthis behaior and force the entire visible area to be redaray sending the NSCliggv
asetCopiesOnSaoll:NO message.

After scrolling, the NSClipiéw sends itself aetNeedsDisplaylnRectmessage to indicate that some part of the
document vies should be displayed am. The agument to this message is the fresipased area of the
document vie, unless the NSClipiéw receved asetCopiesOnScooll:NO message, in which case thguanent

is the entire visible area.

The NSClip\iew sends its supervie(usually an NSScrolléw) areflectScolledClipView: message whewer
the relationship between the NSClip¥ and the document wiehas changed. This alis the supervig to update
itself to reflect the change—fox@ample, the NSScrolliéw class uses this method to change the position of its
scrollers when the user causes the document to autoscroll.

Managing the Document V iew

— (NSRectilocumentRect Returns the document rectangle.

— (idYdocument\View Returns the NSClipiéw’s document vie.

— (NSRectlocument\isibleRect Gets the visible portion of the documentwie
— (void)setDocument\ew:(NSView *)aView MakesaMiew the NSClip\few's document vig.
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Setting the Cursor
—(NSCursor *locumentCursor Returns the cursor for the documentwie

— (void)setDocumentCursor(NSCursor *anObject Sets the cursor for the documentwie

Setting the Background Color
— (NSColor *packgroundColor Returns the NSClipiéw’s background color
— (void)setBackgioundColor:(NSColor *)xolor Sets the NSClipew’s background color

Scrolling
— (BOOL)autoscroll: (NSEwent *theEvent Scrolls in response to mouse-draggeeigs.

— (NSPointyonstrainScrollPoint: (NSPointhenOrigin
Prevents scrolling to an undesirable position.

— (BOOL)copiesOnScoll Indicates whether the visible portions of the document
view are copied when scrolling occurs. If not, the
document vier is responsible for redrang the entire
visible portion. The deiult is YES.

— (void)scrollToPoint: (NSPointhenOrigin Lowest-level unconstrained scrolling routine.

— (void)setCopiesOnSonll: (BOOL)flag Sets hw the visible areas are redna.
Responding to a Changed Frame

— (wid)viewFrameChanged(NSNotification *notification
Notification that the document wigs frame has changed.
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NSCoder Additions

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: AppKit/NSColorh

Class Description

The Application Kit adds this method to theufdation Kits NSCoder class. This method becomes part of the class
for all applications that use the Application Kititmot for applications that ddn’

Converting an Archived NXColor to an NSColor

— (NSColor *decodeNXColor Returns an autoreleased NSColor objectwedent to the
archived NXColor structure. This method is needed to
read colors from archés that were created by
pre-OpenStepersions of NEXTSTEP
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NSColor

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying
NSObject (NSObject)

Declared In: AppKit/NSColorh

An NSColor represents a caldihe color can be a grayscabdue and can include alpha (opacity) information. By
sending setmessage to an NSColor instance, you set the color for the current PostSwiiipg deantet. This
causes subsequently dragraphics to hae the color represented by the NSColor instance.

A color is defined in some particuleslor spaceA color space consists of a set of dimensions—such as red, green,
and blue in the case of RGB space. Each point in the space represents a unicardcthiepoins location along

each dimension is calledcamponentAn individual color is usually specified by the numergues of its
components, which range from 0.0 to 1.6t Fastance, a pure red is specified in RGB space by the component
values 1.0, 0.0, and 0.0.

Some color spaces include an alpha component, which defines the oplxity An alpha @alue of 1.0 means
completely opaque, and 0.0 means completely transparent. The alpha component is ignored when the color is used
on a deice that doest’'support alpha, such as a printer

There are three kinds of color space in OpenStep:
» Device-dependeniThis means that axgin color might not look the same onfeient displays and printers.

» Device-independentlso knavn ascalibrated.With this sort of color space, avgih color should look the
same on all deces.

« Named The “named color space” has components thattanemeric alues, it simply names inarious
catalogs of colors. Named colors come with lookup tables theiderthe ability to generate the correct
color on a gien deice.

OpenStep includes six Fent color spaces, referred to by these enumeration constants:
NSDe/iceCMYKColorSpace Cyan, magenta, yellg black, and alpha components
NSDesiceWhiteColorSpace White and alpha components

NSDe/iceRGBColorSpace  Red, green, blue, and alpha components
Hue, saturation, brightness, and alpha components

NSCalibratedWhiteColorSpad#&’hite and alpha components

NSCalibratedRGBColorSpacéRed, green, blue, and alpha components
Hue, saturation, brightness, and alpha components

NSNamedColorSpace Catalog name and color name components
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(Color spaces whose names start with “N@P& are deice-dependent; those with “NSCalibrated” are
device-independent.)

Theres usually no need to retvie the indvidual components of a coldut when needed, you can either reteie

a set of components (using such methodgetRed:green:blue:alpha) or an indvidual component (using such
methods asedComponen}. However, it’s illegal to ask an NSColor for components that drdafined for its

color space. du can identify the color space by sendiraprSpaceNamemethod to the NSCololf you need

to ask an NSColor for components that aramits color space (for instance, when ywaugotten the color from

the color panel), first caert the color to the appropriate color space usingateUsingColorSpaceName:
method. If the color is already in the specified color space, you get the same color back; otherwise you get a
conversion thas usually lossy or that’correct only for the currentwee. You might also get baakil if the

specified coversion cart' be done.

Subclasses of NSColor need to implementtierSpaceNamendsetmethods, as well as the methods that return

the components for that color space and the methods in the NSCoding protocol. Some other methods—such as
colorWithAlphaComponent:, isEqual:, andcolorUsingColorSpaceName:deice.—may also be implemented

if they male sense for the color space. Mutable subclassey]ifhauld additionally implemebpyWithZone:

to provide a true cop

Creating an NSColor from ComponentV  alues

+ (NSColor *colorWithCalibratedHue: (floatjhue Creates and returns am&SColor whose color space is

saturation: (float)saturation NSCalibratedRGBColorSpace, whose opac#le is
brightness:(float)brightness alpha and whose components in HSB spaceild be
alpha:(floatjalpha hue satuition, andbrightnessAll values are Igal, but

values less than 0.0 are set to 0.0, aides greater
than 1.0 are set to 1.0.

+ (NSColor *colorWithCalibratedRed: (floatyed Creates and returns am& SColor whose color space is

green{float)green NSCalibratedRGBColorSpace, whose opacilue is
blue:(float)blue alpha and whose RGB components egd, geen and
alpha:(float)alpha blue All values are lgal, but values less than 0.0 are set

to 0.0, and &lues greater than 1.0 are set to 1.0.

+ (NSColor *xolorWithCalibratedWhite: (float\white
alpha:(float)alpha Creates and returns am®& SColor whose color space is
NSCalibratedWhiteColorSpace, whose opacilyg is
alpha, and whose grayscalalue iswhite All values
are lgal, kut values less than 0.0 are set to 0.0, and
values greater than 1.0 are set to 1.0.

+ (NSColor *xolorWithCatalogName:(NSString *JistName
colorName:(NSString *colorName Creates and returns am& SColor whose color space is
NSNamedColorSpace, by finding the color named
colorNamein the catalog namdistName
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+ (NSColor *xolorWithDeviceCyan(float)cyan
magentaifloat)imagenta
yellow: (float)yellow
black: (float)black
alpha:(float)alpha

+ (NSColor *xolorWithDeviceHue(floathue
saturation: (float)saturation
brightness:(float)brightness
alpha:(floatjalpha

+ (NSColor *colorWithDeviceRed{float)red
green{float)green
blue:(float)blue
alpha:(float)alpha

+ (NSColor *xolorWithDeviceWhite:(float)white
alpha:(float)alpha

Creating an NSColor With Preset Components

+ (NSColor *plackColor

+ (NSColor *blueColor

+ (NSColor *prownColor

+ (NSColor *xlearColor

+ (NSColor *yanColor
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Creates and returns am®&SColor whose color space is
NSDeviceCMYKColorSpace, whose opacitglue is
alpha, and whose CMYK components argan
magentg yellow andbladk. All values are lgal, but
values less than 0.0 are set to 0.0, aldes greater
than 1.0 are set to 1.0.

Creates and returns am& SColor whose color space is
NSDeviceRGBColorSpace, whose opacigiue is
alpha and whose components in HSB spaceild be
hue satuition, andbrightnessAll values are Igal, but
values less than 0.0 are set to 0.0, aides greater
than 1.0 are set to 1.0.

Creates and returns am&lSColor whose color space is
NSDeviceRGBColorSpace, whose opacigiue is
alpha and whose RGB components egd, geen and
blue All values are lgal, but values less than 0.0 are set
to 0.0, and &lues greater than 1.0 are set to 1.0.

Creates and returns am®&SColor whose color space is
NSDeviceWhiteColorSpace, whose opaciglue is
alpha, and whose grayscalalue iswhite All values
are lgal, kut values less than 0.0 are set to 0.0, and
values greater than 1.0 are set to 1.0.

Returns an NSColor in NSCalibratedWhiteColorSpace
whose grayscalealue is 0.0 and whose alphalye is
1.0.

Returns an NSColor in NSCalibratedRGBColorSpace
whose RGB #lue is 0.0, 0.0, 1.0 and whose alphlue
is 1.0.

Returns an NSColor in NSCalibratedRGBColorSpace
whose RGB glue is 0.6, 0.4, 0.2 and whose alphae
is 1.0.

Returns an NSColor in NSCalibratedWhiteColorSpace
whose grayscale and alphalwes are both 0.0.

Returns an NSColor in NSCalibratedRGBColorSpace
whose RGB #lue is 0.0, 1.0, 1.0 and whose alphlue
is 1.0.
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+ (NSColor *darkGrayColor

+ (NSColor *grayColor

+ (NSColor *greenColor

+ (NSColor *ightGrayColor

+ (NSColor *magentaColor

+ (NSColor *prangeColor

+ (NSColor *purpleColor

+ (NSColor *yedColor

+ (NSColor *whiteColor

+ (NSColor *)ellowColor

Ignoring Alpha Components

+ (BOOL)ignoresAlpha

+ (void)setlgnoresAlpha:(BOOL)flag
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Returns an NSColor in NSCalibratedWhiteColorSpace
whose grayscalealue is 1/3 and whose alphalwe is
1.0.

Returns an NSColor in NSCalibratedWhiteColorSpace
whose grayscalealue is 0.5 and whose alphalwe is
1.0.

Returns an NSColor in NSCalibratedRGBColorSpace
whose RGB &lue is 0.0, 1.0, 0.0 and whose alphaue
is 1.0.

Returns an NSColor in NSCalibratedWhiteColorSpace
whose grayscalealue is 2/3 and whose alphalwe is
1.0.

Returns an NSColor in NSCalibratedRGBColorSpace
whose RGB glue is 1.0, 0.0, 1.0 and whose alphae
is 1.0.

Returns an NSColor in NSCalibratedRGBColorSpace
whose RGB &lue is 1.0, 0.5, 0.0 and whose alphhue
is 1.0.

Returns an NSColor in NSCalibratedRGBColorSpace
whose RGB #lue is 0.5, 0.0, 0.5 and whose alphhue
is 1.0.

Returns an NSColor in NSCalibratedRGBColorSpace
whose RGB glue is 1.0, 0.0, 0.0 and whose alphae
is 1.0.

Returns an NSColor in NSCalibratedWhiteColorSpace
whose grayscale and alphalwes are both 1.0.

Returns an NSColor in NSCalibratedRGBColorSpace
whose RGB #lue is 1.0, 1.0, 0.0 and whose alphhue
is 1.0.

Returns YES (the datilt) if the application hides the color
panels opacity slider and sets imported colors’ alpha
values to 1.0.

If flagis YES, no opacity slider is displayed in the color
panel, and colors dragged in or paste¢thheir alpha
values set to 1.0.
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Retrieving a Set of Components

— (wid)getCyan:(float *)cyan
magentaifloat *)magenta
yellow: (float *)yellow
black:(float *)black
alpha:(float *)alpha

— (void)getHue (float *)hue
saturation: (float *)saturation
brightness:(float *)brightness
alpha:(float *)alpha

— (wid)getRed{float *)red
green{float *)green
blue:(float *)blue
alpha:(float *)alpha

— (woid)getWhite:(float *)white
alpha:(float *)alpha
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Returns the CMYK and alphalies in the respeué
arguments. INULL is passed in as angament, the
method does’set that alue. Its an error if the
recever isnt a CMYK colot

Returns the HSB and alphalues in the respeut
arguments. INULL is passed in as angament, the
method does’set that alue. Its an error if the
recever isnta CMYK colot

Returns the RGB and alphaluves in the respect
arguments. INULL is passed in as angament, the
method doesm’set that glue. Its an error if the
recever isnt a CMYK colot

Returns the grayscale and alpladues in the respevd
arguments. INULL is passed in as angament, the
method doesmhset that alue. Its an error if the recesr
isn't a CMYK colot
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Retrieving Individual Components

— (floatalphaComponent Returns the alpha (opacity) component (1.0 byuléf.

— (floatplackComponent Returns the black componentsltin error if the recesr
isn'ta CMYK color

— (floatplueComponent Returns the blue componentsl&in error if the receér

isn’t an RGB colar

— (floatprightnessComponent Returns the brightness component of the HSB color
equialent to the receer. It's an error if the receér
isn't an RGB colar

— (NSString *ratalogNameComponent Returns the name of the catalog containing this cotoiil
if the recever’s color space ishNSNamedColorSpace.

— (NSString *rolorNameComponent Returns the name of this calarrnil if the recever’s color
space isrt NSNamedColorSpace.

— (floatcyanComponent Returns theyan component. i an error if the recesr
isn't a CMYK colot

— (floatgreenComponent Returns the green components l&n error if the recegr
isn't an RGB colar

— (floathueComponent Returns the hue component of the HSB coloreient to
the recerer. It's an error if the recer isnt an RGB
color.

— (NSString *JocalizedCatalogNameComponent Like catalogNameComponenthbut returns a localized
string.

— (NSString *JocalizedColorNameComponent Like colorNameComponent but returns a localized
string.

— (floatimnagentaComponent Returns the magenta componens &h error if the recegr
isn't a CMYK colot

— (floatyedComponent Returns the red componentsl#n error if the recegr isnt
an RGB colar

— (floatsaturationComponent Returns the saturation component of the HSB color
equialent to the receer. It's an error if the receér
isn't an RGB colar

— (floatwhiteComponent Returns the white componentsl@n error if the receer
isn’t a grayscale color

— (floatyellowComponent Returns the yellw component. I8 an error if the recegr
isn'ta CMYK color
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Converting to Another Color Space
— (NSString *rolorSpaceName Returns the name of the NSCofocolor space.

— (NSCaolor *rolorUsingColorSpaceNamgNSString *olorSpace
Returns a ngly created NSColor whose color is the same

as the receger’s, cept that the e NSColor is in the
color space namezblorSpaceThis method calls
colorUsingColorSpaceName:deice: with the current
device, indicating that the color is appropriate for the
current deice (the current winde if drawing, or the
current printer if printing).

— (NSColor *rolorUsingColorSpaceNamegiNSString *olorSpace
device:(NSDictionary *deviceDescription  Returns a ngly created NSColor whose color is the same
as the receer’s, except that the e NSColor is in the
color space namezblorSpaceand is specific to the
device described byleviceDescription.

Changing the Color

— (NSCaolor *plendedColorWithFraction: (float)fraction
ofColor: (NSColor *)aColor Returns a ngly created NSColor in

NSCalibratedRGBColorSpace whose component
values are a weighted sum of the reegs and
aColor's. The method coertsaColorand a cop of the
recevver to RGB, and then sets each component of the
returned color tdractionof aColor's value plus
1 —fraction of the recaier’s. If the colors catbe
converted to NSCalibratedRGBColorSpané,is
returned.

— (NSColor *rolorWithAlphaComponent:(floatlalpha
Returns a ngly created NSColor that has the same color
space and componerdlues as the recar, except that
its alpha component &pha If the receter’s color
space doeshinclude an alpha component, the reeei
is returned.

Copying and Pasting

+ (NSColor *colorFromPasteboard(NSPasteboard f)asteBoadl
Returns the NSColor currently on the pasteboardil of
the pasteboard doeswkontain color data. The returned
color’'s alpha component is set to 1.@jifioresAlpha
returns YES.
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— (woid)write T oPasteboard(NSPasteboard *f)asteBoadl
Writes the receker’s data to the pasteboard, unless the
pasteboard doedrsupport color data (in which case the
method does nothing).

Drawing
— (void)drawSwatchIinRect:(NSRectject Draws the current color in the rectangéxt Subclasses
adorn the rectangle in some manner to indicate the type
of color. This method is woked by color wells,
swatches, and other usiterface objects that need to
display colors.
— (void)set Sets the color of subsequent PostScripwdrg to the color

that the receier represents. If the application iswiiag

to the screen rather than printing, this method also sets
the current dnaing contet’s alpha ®lue to the &lue
returned byalphaComponent
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NSColorList

Inherits From: NSObject
Conforms T o: NSCoding

NSObject (NSObject)
Declared In: AppKit/NSColorList.h

Class Description

Instances of NSColorList are used to manage named lists of NSColors. N&@elsrist-mode color piokr uses
instances of NSColorList to represeny dists of colors that come with the system, as well gdiats created by

the userAn application can use NSColorList to manage document-specific color lists, which may be added to an
applications NSColorRnel using itattachColorList: method.

An NSColorList is similar to a dictionary object: An NSColor is added to,ddalp in, and renved from the list

by specifying its ky, which is an NSString. In addition, colors can be inserted at specified positions in the list. The
list itself has a name, specified when you create the object (usingiwifiAeithName: or

initwW ithName:fr omFile:).

An NSColorList sges and retriees its colors from files with thexension®“.clr ” in directories defined by a
standard search patho @&ccess all the color lists in the standard search path, usailadleColorLists method;
this returns an array of NSColorLists, from which you can redribe indvidual color lists by name.

NSColorList reads color list files inwgral diferent formats; it sges color lists using the arcler API.

Initializing an NSColorList

— (id)initw ithName:(NSString *nhame Initializes and returns the rewet, registering it under the
specified name if the name isim use already
— (id)initW ithName:(NSString *name Initializes and returns the reuet, registering it under the
fromFile:(NSString *path specified name if the name isim use alreadypath

should be the full path to the file for the color Iime
should be the name of the file for the color list (minus
the “.clr” extension).

Getting All Color Lists

+ (NSArray *)availableColorLists Returns an array of all NSColorLists found in the standard
color list directories. Color lists created at run time
arent included in this list unless thiee saed into one
of the standard color list directories.

OpenStep Specification—10/19/94 Classes: NSColorList 1-57



Getting a Color List by Name

+ (NSColorList *olorListNamed:(NSString *nhame

— (NSString *pame

Managing Colors by Key
— (NSArray *allK eys

— (NSCaolor *rolorWithK ey:(NSString *key

— (wid)insertColor: (NSColor *)xolor
key:(NSString *key
atIndex: (unsignedpcation

— (woid)removeColorWithK ey:(NSString *key

— (void)setColor:(NSColor *)aColor
forK ey:(NSString *key
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Searches the array thateturned byvailableColorLists
and returns the NSColorList namedme or nil if no
such color list gists.namemustnt include the “.clr”
suffix.

Returns the name of the NSColorList.

Returns an array of NSString objects that contains all the
keys by which the NSColors are stored in the
NSColorList. The length of this array equals the
number of colors, and its contents are arranged
according to the ordering specified when the colors
were inserted.

Returns the NSColor associated wkdy, or nil if there is
none

Insertscolor at the specified location in the list (which is
numbered starting with 0). If the list already contains a
color with the samedy at a diferent location, it
removed from the old location. This method posts the
NSColorListChangedNotification notification to the
default notification centeiRaises
NSColorListNotEditableException if the color list is
not editable. This method posts the
NSColorListChangedNotification notification to the
default notification center

Remoaves the color associated whéy from the list. This
method does nothing if the list doesoontain the &y.
This method posts the
NSColorListChangedNoatification notification to the
default notification centeiRaises
NSColorListNotEditableException if the color list is
not editable.

Associates the specified NSColor with tteg key. If the
list already containkey, this method sets the
corresponding color taColor; otherwise, it inserts
aColor at the end of the list.
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Editing
— (BOOL)isEditable

Writing and Removing Files

— (BOOL)writeToFile:(NSString *path

— (wid)removeFile
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Returns YES if the color list can be modified. This depends
on the source of the list: If it came from a
write-protected file, this method returns NO.

If pathis a directorysaves the NSColorList in a file named
listnameclr (wherdistnameis the name with which the
NSColorList was initialized). Ifpathincludes a file
name, this method gas the file under that namepkth
is nil, this method sges the file atistnameclr in the
standard location. Returns YES upon success.

Deletes the file from which the listas created, unless the
user doest’'own the color list. The recegr is remwed
from the list of &ailable colors, bt isn't released.
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NSColorPanel

Inherits From: NSRanel : NSVihdow : NSResponder : NSObject
Conforms T o: NSCoding (NSResponder)

NSObject (NSObject)
Declared In: AppKit/NSColorRanel.h

Class Description

NSColorRinel proides a standard user intack for selecting color in an application. Ityades a number of
standard color selection modes, and, with the NSColorPickimgiRefnd NSColorPickingCustom protocols,
allows an application to add itsva color selection modes. It alis the user to se swatches containing frequently
used colors. Once set, thesaatshes are displayed by NSColariel in ay application where it is usedviig the
user color consistegbetween applications. NSColanfel enables users to capture a colgndnere on the screen
for use in the acte application, and alles dragging colors from itself into wies in an application. NSColoaRels
action message is sent to they&robject when the user changes the current.color

An application has only one instance of NSCotor#l, the shared instanceveéking thesharedColorPanel:
method returns the shared instance of NSCaloeR, instantiating it if necessaou can also initialize an
NSColorranel for your application by woking NSApplication$ orderFr ontColorPanel method.

You can put NSColordhel in ag application created with Intexfe Builder by adding the “Colorsitem from
the Menu palette to the applicatismhenu.

Color Mask and Color Modes

The color mask determines which of the color modes are enabled for NSColorPanel. This mask is set before you
initialize a new instance of NSColorPanel. NSColorPanelAllModesMeslesents the logical OR of the other

color mask constants: it causes the NSCalodPto display all standard color pégk. When initializing a me

instance of NSColot#hel, you can logically OR gircombination of color mask constants to restrict tlalable

color modes.

Mode Color Mask Constant
Grayscale-Alpha NSColorrRanelGrayModeMask
Red-Green-Blue NSColorRinelRGBModeMask

Cyan-Yellow-Magenta-Black NSColorRainelCMYKModeMask
Hue-Saturation-Brightness NSColorRanelHSBModeMask

TIFF image NSColorRinelCustom&letteModeMask
Custom color lists NSColorRnelColorListModeMask
Color wheel NSColorRnelWheelModeMask

All of the abwe NSColorRnelAllModesMask
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The NSColor@nels color mode mask is set using the class methtRickerMask:. The mask must be set before
creating an applicatiog’instance of NSColognel.

When an application’s instance of NSColorPanel is masked for more than one color mode, your program can set
its active mode by invoking treetMode method with a color mode constant as its argument; the user can set the
mode by clicking buttons on the pandkre are the standard color modes and mode constants:

Mode Color Mode Constant
Grayscale-Alpha NSGrayModeColorgnel
Red-Green-Blue NSRGBModeColorBnel

Cyan-ellow-Magenta-Black NSCMYKModeColorRnel
Hue-Saturation-Brightness NSHSBModeColorBnel

TIFF image NSCustomBletteModeColor&nel
Color lists NSColorListModeColorBnel
Color wheel NSWheelModeColorénel

In grayscale-alpha, red-green-blugae-magenta-yelis-black, and hue-saturation-brightness modes, the user
adjusts colors by manipulating sliders. In the custom palette mode, the user can load a TIFF file into the
NSColorRanel, then select colors from the TIFF image. In custom color list mode, the user can create and load lists
of named colors. The twecustom modes pvile NSPopUplLists for loading andviiag files. Finally color wheel

mode proides a simplified control for selecting colors. If a color panel has been used, it useewhatie it vas

in last as the dafilt mode when NSColoaRelAllModesMask is used to initialize the NSColanBl. Otherwise,

it uses color wheel mode.

Associated Classes and Protocols

The NSColorList class prides an API for managing custom color lists. The NSCealoePmethods
attachColorList: anddetachColorList: let your application add and resecustom lists from the
NSColorRanels user intedce.

The protocols NSColorPickingDagflt and NSColorPickingCustom pide an API for adding custom color
selection to the user intexde. The NSColorPiek class implements the NSColorPicking@df protocol; you can
subclass NSColorPiek and implement the NSColorPickingCustom protocol in your subclass to createvwour o
user interéce for color selection.

See also: NSColorList, NSColorPickingDefult, NSColorPickr, NSColorPickingDedult protocol,
NSColorPickingCustom protocol, NSColoeW

Creating the NSColorPanel
+ (NSColorRnel *sharedColorPanel Creates if necessary and returns the shared NSQ@olelP
+ (BOOL)sharedColorPanelExists Returns YES if the NSColodnelhas been created already

Setting the NSColorPanel

+ (void)setPickerMask: (intymask Sets the mask that determines which color selection modes
are &ailable in the color panel.
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+ (void)setPickerMode:(int)mode
— (NSMew *)accessoryVew

— (BOOL)isContinuous

— (intfmode

— (void)setAccessoryVew:(NSView *)aView
— (void)setAction:(SEL)aSelector

— (woid)setContinuous(BOOL)flag

— (woid)setModejintymode

— (void)setShavsAlpha:(BOOL)flag
— (wid)setTarget:(id)anObject

— (BOOL)shawsAlpha

Attaching a Color List

— (wid)attachColorList: (NSColorList *JaColorList

— (woid)detachColorList:(NSColorList *)aColorList

Setting Color

+(BOOL)dragColor: (NSColor **)aColor
withEvent:(NSEwent *)anEvent
fromView:(NSView *) source\iew

— (floatplpha

— (NSCaolor *xolor
— (woid)setColor:(NSColor *)aColor
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Sets the color pige mode.
Returns the accessory wigor nil if there is none.

Returns YES if the NSColodpel continuously sends the
action message to theget.

Returns the mode of the NSColartel.
Sets the accessory wido aView.
Sets the action message sent to thgetar

Sets the NSColodhel to continuously send the action
message to the tget.

Sets the mode of the NSColariel.

Sets the NSColodhel to sher alpha alues.

Sets the tayet of the NSColoréhel.

Returns YES if the NSColodpel shws alpha alues.

Adds the specified list of NSColats all the color pickrs
in the color panel that display color lists.

Remaes the specified list of NSColdirem all the color
pickers in the color panéhat display color lists.

DragsaColorinto a destination vie from source\few.

Returns the NSColognels current alphaalue, or 1.0
(opaque) if the panel has no opacity slider

Returns the currently displayed color

Sets the color to be displayed. This method posts the
NSColorRinelChangedNotification notification with
the receting object to the delult notification center
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NSColorPicker

Inherits From: NSObject

Conforms T o: NSColorPickingDefault
NSObject (NSObject)

Declared In: AppKit/NSColorPiclerh

Class Description

NSColorPicler is an abstract superclass that implements the NSColorPickagDafotocol. The
NSColorPickingDedult and NSColorPickingCustom protocols defineay o add color piakrs (custom user
interfaces for color selection) to the NSColanl. The simplestay to implement a color piek is to create a
subclass of NSColorPiek instead of implementing tiéSColorPickingDefaulprotocol in another kind of
object. (D add functionalityimplement the NSColorPickingCustom methods in your subclass.)

The NSColorPickingDedult protocol specification describes the details of implementing a coler jgicll adding
it to your applicatiors NSColorRnel; you should look there first for ameovien of hov NSColorPicler works.
This specification is praded to document the specific belta of NSColorPicler's methods.

Initializing an NSColorPicker

— (id)initW ithPick erMask: (int)aMask Initializes the recwer for the specified mask and color
colorPanel:(NSColorRanel *)colorPanel panel, caching theolorPanelvalue so it can later be
returned by theolorPanel method.

Getting the Color Panel
— (NSColorRnel *)colorPanel Returns the NSColognel that wns this NSColorPic.

Adding Button Images

— (woid)insertNewButtonimage:(NSIimage *hevimage
in: (NSButtonCell *newButtonCell Called by the color panel to insert amnienageinto the
specified cell. Ogrride this method to customize
newlmage before insertion imevButtonCell
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— (NSImage *provideNewButtonlmage

Setting the Mode
— (void)setModejintymode

Using Color Lists

— (wid)attachColorList: (NSColorList *)colorList

— (void)detachColorList:(NSColorList *)xolorList

Responding to a Resized V iew

— (wid)viewSizeChangedid)sender
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Returns the Wtton image for the color piek The color
panel will place this image in the modetton that the
user uses to select this pack(This is the same image
that the color panel uses as agusnent when sending
theinsertNewButtonimage:in: message.Jhe deéult
implementation looks in the color pieks kundle for a
TIFF file named after the color pieKs class, with the
extension ".tif".

Does nothing. Oerride to set the color piek's mode.

Does nothing. Oerride to attach a color list to a color
picker.

Does nothing. Oerride to detach a color list from a color
picker.

Does nothing. Oerride to respond to a size change.
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NSColorWell

Inherits From: NSControl : NSVew : NSResponder : NSObject
Conforms T o: NSCoding (NSResponder)

NSObject (NSObject)
Declared In: AppKit/NSColor\ell.h

Class Description

NSColorWell is an NSControl for selecting and displaying a single caares An @ample of an NSColor'éll
object (or simply color well) is found in NSColael, which uses a color well to display the current color
selection. NSColor\ll is available from the Blettes panel of Intexte Builder

An application can hee one or more act NSColor\élls. You can actiate multiple NSColor\lls by irvoking
theactivate: method with NO as its gnment. When a mousewn event occurs on an NSColoalVs bordeyit
becomes the only ag# color well. When a color well becomes weetiit brings up the color panel also.

ThemouseDavn: method enables an instance of NSColelt\W send its color to another NSColaglihor ary
other subclass of NS&v that implements the NSDraggingDestination protocol.

See also: NSColorRanel (class)

Drawing
— (void)drawWelllnside:(NSRect)nsideRect Draws the colored area inside the color well at the location
specified byinsideRectithout draving borders.
Activating
— (woid)activate:(BOOL)exclusive Activates the NSColoréll, displays the Color panel, and
makes the NSColoréhels current color the same as its
own. If exclusiveis YES, deactiates ag other
NSColorWells; if NO, keeps them acté.
— (void)deactivate Deactiates the NSColor'éll.
— (BOOL)sActive Returns YES if the NSColor®ll is actie.
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Managing Color
— (NSCaolor *rolor
— (void)setColor:(NSColor *)xolor

— (wid)takeColorFrom:(id)sender

Managing Borders
— (BOOL)sBordered
— (wid)setBordered:(BOOL)bordered
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Returns the color of the color well.
Sets the color of the well wolor.

Changes the color of the well to thatseihder

Indicates whether the color well is bordered.

Places or remas a bordemdepending obordered
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NSControl

Inherits From: NSView : NSResponder : NSObiject

Conforms T o: NSCoding (NSResponder)
NSObject (NSObject)

Declared In: AppKit/NSControl.h

Class Description

NSControl is an abstract superclass thatiges three fundamental features for implementing user auierf
devices. First, as a subclass of N&V, NSControl allavs the on-screen representation of thaaieto be dran.
Second, it recees and responds to usgneratedvents within its bounds byerriding NSRespondes’
mouseDavn: method and prading a position in the responder chain. Third, it implementsénelAction:to:
method to send an action message to the NSCantamjet object. Subclasses of NSControl defined in the
Application Kit are NSBravser NSButton (and its subclass NSPopUpButton), NSCodtilVWSMatrix (and its
subclass NS&rm), NSScrollerNSSlider and NS&xtField.

Target and Action

Target objects and action methods\pde the mechanism by which NSControls interact with other objects in an
application. A taget is an object that an NSControl hadsefover. The taget class defines an action method to
enable its instances to respond to user input. An action methexidaly one grument: thed of the sendeiThe
sender may be either the NSControl that sends the action message or another object thettsheutt treat as
the sendeWhen it receies an action message, aytgrcan return messages to the sender requesting additional
information about its status. NSContsdendAction:to: asks the NSApplication object, NSApp, to send an action
message to the NSContotaget object. The method used for this is NSApplicaieahdAction:to:from:. You

can also set the @t tonil and allav it to be determined at run time. When thgeédiisnil, the NSApplication
object must look for an appropriate re@eilt conducts its search in a prescribed grdgfollowing the responder
chain until it finds an object that can respond to the message:

* It begins with the first responder in theykwindow and follovs nextRespondeilinks up the responder chain
to the NSWihdow object. After the NS\ididow object, it tries the NSWdow's delgate.

 If the main windw is different from the & window, it then starts\er with the first responder in the main
window and vorks its vay up the main winde's responder chain to the N8Wow object and its detmte.

* Next, it tries to respond itself. If the NSApplication object ¢aaspond, it tries itsven delgjate. NSApp
and its delgate are the reoers of last resort.

NSControl preides methods for setting and using thgeéaobject and the action method vi#wer, these methods
require that an NSControl ¥ an associated subclass of NSCell thatiges a taget and an action, such as
NSActionCell and its subclasses.
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Target objects and action methods demonstrate the close relationship between NSControls and NSCells. In most
cases, a user intaxfe deice consists of an instance of an NSControl subclass paired with one or more instances
of an NSCell subclass. Each implements specific details of the usemdstaréchanism.df example,

NSControls mouseDavn: method sendstaackMouse:inRect:ofView:untiiMouseUp: message to an NSCell,

which handles subsequent mouse agydb&ard @ents; an NSCell sends an NSContrekadAction:to: message

in response to particulavents. NSControf drawRect: method is implemented by sending a

drawWithFrame:inV iew: message to the NSCell. As anothesiraple, NSControl prades methods for setting

and formatting its contents; these methods send corresponding messages to NSCell, whichvatsuiéy o

contents.

See the NSActionCell class specification for more on the implementatiomeff sgaud actiomehaior.

Changing the NSCell Class

Since NSControl uses the NSCell class to implement most of its actual functjgmaligan usually implement a
unigue user intedice dgice by creating a subclass of NSCell rather than NSControl. Asaanmpde, lets say you
want all your applicatios' NSSliders to hee a type of cell other than the generic NSSliderCell. First, you create a
subclass of NSCell, NSActionCell, or NSSliderCell. (ketall it MyCellSubclass.) Then, you can simplyake
NSSliders setCellClass:class method:

[NSSlider setCellClass:[MyCellSubclass class]];
All NSSliders created thereafter will use MyCellSubclass, until yousetiellClass:agin.

If you want to create generic NSSliders (ones that use NSSliderCell) in the same application as the customized
NSSliders that use MyCellSubclass, there aepassible approaches. One is teie setCellClass:as abue
whenerer youte about to create a custom NSSljadesetting the cell class to NSSliderCell aft@mis. The other
approach is to create a custom subclass of NSSlider that automatically uses MyCellSubclpssned belov.

Creating New NSControls

If you create a custom NSControl subclass that uses a custom subclass of NSCell, yowstradd\NS Contros
cellClassmethod:

+ (Class) cellClass

{

return [MyCellSubclass class];

}

NSControlsinitW ithFrame: method will use the returralue ofcellClassto allocate and initialize an NSCell of
the correct type.
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If you want to be able to change the type of cell that your subclass uses (without changing the type that its superclass
uses), gerridesetCellClass:to store the NSCell subclass in a glotaiable, and modifgellClassto return that
variable:

static id myStoredCellClass;

+ setCellClass:classld

{

myStoredCellClass = classld;

}

+ (Class) cellClass

{
return (myStoredCellClass ? myStoredCellClass : [MyCellSubclass class]);

}

An NSControl subclass doesinare to use an NSCell subclass to implement itself; NSScroller and NSGdlorw
are amples of NSControls that donHowever, such subclassesveto talke care of details that NSCelbwid
otherwise handle. Specificallfhey have to averride methods designed t@mk with an NSCell. Whas' more, the
lack of an NSCell means you camake use of NSMatrix—a subclass of NSControl designed specifically for
managing multi-cell arrays such as rablidtons.

Override the designated initializanigW ithFrame:) if you create a subclass of NSControl that performsaits o
initialization.
Initializing an NSControl Object

— (id)initW ithFrame: (NSRectjrameRect Initializes a nev NSControl object iframeRectand
attempts to create a corresponding NSCell.

Setting the Control’ s Cell

+ (ClassgellClass Returnanil; overridden by subclasses.

+ (void)setCellClass(Classjactoryld Implemented by subclasses to set the NSCell class used.
— (id)cell Returns the contrad’NSCell.

— (void)setCell(NSCell *)aCell Sets the contrad’ NSCell toaCell.

Enabling and Disabling the Control
— (BOOL)sEnabled Returns whether the control reacts to mowsnts.

— (void)setEnabled(BOOL)flag Sets whether the control reacts to mousnts.
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Identifying the Selected Cell
— (id)selectedCell

— (int)selectedfg

Setting the Control’ s Value
— (doublejloubleValue
— (float¥floatValue
— (int)intValue
— (void)setDouble\alue:(doublepDouble
— (void)setFloatValue:(float)aFloat
— (wid)setintValue:(int)anint
— (void)setNeedsDisplay
— (void)setStringValue:(NSString *)aString
— (NSString *ytringValue

Interacting with Other Controls

— (void)takeDouble\alueFrom:(id)sender

— (wid)takeFloatValueFrom:(id)sender

— (wid)takelntValueFrom:(id)sender

— (void)takeStringValueFrom:(id)sender

Formatting T ext

— (NSTextAlignmentjlignment

— (NSFont *)font

— (wid)setAlignment:(NSTextAlignmentimode
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Returns the contra’selected NSCell.

Returns the tag of the contmbelected cell.

Returns the a&lue of the control's selected cell adoable.
Returns the alue of the control's selected cell afoat.
Returns the alue of the control's selected cell asta
Sets the &lue of the control's selected celladouble
Sets the &lue of the control's selected cella®loat
Sets the &lue of the control's selected cellaoint

Set the NeedsDisplay flag.

Sets the &lue of the control's selected cellaString

Returns the alue of the control's selected cell as an
NSString.

Sets the receing NSControl's selected cell to thalwe
obtained by sendingdoubleValue message tsender

Sets the receing NSControl's selected cell to thalwe
obtained by sendingftoatValue message tsender

Sets the receing NSControl's selected cell to thalwe
obtained by sendingiatValue message tsender

Sets the receing NSControl's selected cell to thalwe
obtained by sendingstringValue message teender

Returns the alignment ofxtein the controk cell.
Returns the &nt used to dra text in the controk cell.

Sets the alignment mode of thetten the control's cell to
mode
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— (woid)setFont: (NSFont *)fontObject

— (wid)setFloatingRointFormat: (BOOL)autoRang

left: (unsignedkftDigits
right: (unsignedjightDigits

Managing the Field Editor
— (BOOL)abortEditing
— (NSText *) curr entEditor

— (void)validateEditing

Resizing the Control
— (woid)calcSize

— (void)sizeToFit

Displaying the Control and Cell
— (void)drawCell: (NSCell *)aCell
— (void)drawCelllnside: (NSCell *)aCell
— (woid)selectCell(NSCell *)aCell
— (wid)updateCell:(NSCell *)aCell
— (woid)updateCellinside:(NSCell *)aCell

Target and Action
— (SEL}ction
— (BOOL)isContinuous

— (BOOL)sendAction:(SEL)theAction
to: (id)theTarget

— (int)sendActionOn(intymask
— (void)setAction:(SEL)aSelector
— (woid)setContinuous(BOOL)flag
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Sets the Bnt used to dma text in the controb cell to
fontObject

Sets the display format for floating poiratives in the
control’s cell

Aborts editing of tet displayed by the NSControl.
Returns the object used to edittten the control.

Validates the uses’changes to editablexte

Recalculates internal size information.

Resizes the control to fit its cell.

RedravsaCellif it’ s the controB cell.
Redravs aCell's inside if its the controb cell.
SelectsaCellif it' s the controb cell.
RedisplaysaCell or marks it for redisplay

Redisplays the inside afCell or marks it for redisplay

Returns the NSContral'action method.

Returns whether the contreINSCell continuously sends

its action.

Has the NSApplication object setiteActionto theTarget

Determines when the action is sent while tracking.

Sets the NSContra’action method taSelectar

Sets whether the contrsINSCell continuously sends its

action.
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— (wid)setTarget:(id)anObject
— (id)target

Assigninga T ag
— (wid)setTag:(int)anint

— (int)tag

Tracking the Mouse

— (wid)mouseDavn:(NSEwent *)theEvent

— (BOOL)ignoresMultiClick
— (void)setlgnoresMultiClick :(BOOL)flag

Methods Implemented by the Delegate

Sets the NSContra'taget object tanObject

Returns the NSContral'taget object.

Sets the tag of the contreINSCell toanint

Returns the tag of the cont®NSCell.

Invoked when the mouseution goes don while the
cursor is within the bounds of the NSControl. This
method highlights the NSContreINSCell and sends it
atrackMouse:inRect:ofView:untilMouseUp:
message. Whewer the NSCell finishes tracking the
mouse (for rample, because the cursor has left the
cell’s bounds), the cell is unhighlighted. If the mouse
button is still devn and the cursor reenters the bounds,
the cell is agin highlighted and a me
trackMouse:inRect:ofView:untilMouseUp:
message is sent. This belwa repeats until the mouse
button goes up.

Indicates whether multiple clicks are ignored.

Sets whether multiple clicks are ignored, accordirftptp

NSControl itself doeshhave a delgate. These defate methods are declaredNBControl.h but are intended for
subclasses, such as N&fField and NSMatrix, that do ke delgates and that aNotext editing.

— (BOOL)ontrol:(NSControl *contol

Sent directly bycontol to the delgate; returns YES if the

textShouldBeginEditing:(NSText *)fieldEditor NSControl should be alNeed to start editing theste

— (BOOL)Xontrol:(NSControl *xontrol

textShouldEndEditing: (NSText *)fieldEditor

Sent directly bycontmol to the delgate; returns YES if the
NSControl should be aleged to end its edit session.

— (wid)control TextDidBeginEditing: (NSNotification *aNotification
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Sent by the defult notification center to the dghe;
aNotificationis always
NSControl'extDidBeginEditingNotification. If the
delegate implements this method sithutomatically
registered to recee this notification.
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— (woid)controlTextDidEndEditing: (NSNotification *aNotification
Sent by the deifult notification center to the dgbde;
aNotificationis aways
NSControl'extDidEndEditingNotification. If the
delagate implements this method sitautomatically
registered to recee this notification.

— (wid)controlTextDidChange(NSNotification *aNotification
Sent by the defult notification center to the dghe;
aNotificationis always
NSControl'extDidChangeNotification. If the dedate
implements this method, stautomatically rgistered to
receve this notification.
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NSCStringText

Inherits From: NSText : NSMew : NSResponder : NSObject

Conforms T o: NSChangeSpelling, NSignoreMisspelledWords (NSText)
NSCoding (NSResponder)
NSObject (NSObject)

Declared In: AppKit/NSCStringext.h

Class Description

The NSCString&xt class declares the programmatic irdeef to objects that managgttasing eight-bit character
encodings. The encoding is the same as treutte® string encoding pvaded bydefaultCStringEncoding in the
NSString class. NSCStringdt can be used in situations where baakig compatibility with the detailed
interfaces of the NEXTSTEPeXt object is important. Applications that can use the iateriof NS&xt should do
Sso.

The NSCString&xt class is unlie most other classes in the Application Kit in its comipfeand range of features.
One of its design goals is to pide a compreheng set of tet-handling features so that you'll rarely need to create
a subclass. An NSCStringit object can (among other things):

» Control the color of its t& and background.

« Control the font and layout characteristics of itd.te

» Control whether te is editable.

» Wrap tet on a vord or character basis.

* Write text to, or read it from, a file, as eithefRor plain ASCII data.

» Display graphic images within itsxie

« Communicate with other applications through the Services menu.

» Let another object, the dgkte, dynamically control its properties.

» Let the user copand paste t& within and between applications.

» Let the user copand paste font and format information between NSCSteixtgbjects.
» Let the user check the spelling obsds in its tet.

» Let the user control the format of paragraphs by manipulating a ruler

NSCStringBxt can deal only with eight-bit characters. Therefore, it is not able to deal with Unicode character sets,
and NSCStringéaxt cant be fully internationalized.
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Plain and Rich NSCStringT ext Objects

When you create an NSCStrirext object directly by dehult it allovs only one font, line height,xecolor, and
paragraph format for the entirexteYou can set the dadilt font used by e NSCString®Bxt instances by sending
the NSCString&xt class object aetDefaultFont: message. Once an NSCStriegflobject is created, you can alter
its global settings using methods suclsetsont:, setLineHeight:, setTextGray:, andsetAlignment:. For
corvenience, such an NSCStrirexT object will be called @lain NSCStringBxt object.

To allov multiple values for these attnitbes, you must send the NSCStriegfTobject asetRichText:YES
message. An NSCStringdt object that allavs multiple fonts also alles multiple paragraph formats, line heights,
and so on. & corvenience, such an NSCStrirexT object will be called aich NSCStringExt object.

A rich NSCString®xt object can useH (Rich Text Format) as an interchange format. Not alHontrol words
are supported: On input, an NSCStriegfTobject ignores ancontrol word it doesn't recognize; some of those it
canread and interpret it doesn't write out. Refer to the class descriptionext i a list of the RF control words
that an NSCStringdxt object recognizes.

Note: An NSCString@xt object writes eight-bit characters in theaidf C string encoding, which ¢#fs somevhat
from the ANSI character set.

In an NSCStringéxt object, each sequence of charactevéngathe same attrilies is called aun. A plain
NSCStringBxt object has only one run for the entirgtté rich NSCString @t object can hae multiple runs.
Methods such asetSelnt: andsetSelColor:let you programmatically modify the attutes of the selected
sequence of characters in a rich NSCStrangydbject. As discussed belpthe user can set these atitds using
the Font panel and the ruler

NSCStringBxt objects are designed tavk closely with arious objects and services. Some of these—such as the
delegate or an embedded graphic object—requiregaseof programming on your part. Others—such asdhe F
panel, spelling cheek, ruler, and Services menu—tako efort other than deciding whether the service should be
enabled or disabled. The foling sections discuss these interrelationships.

Notifying the NSCStringT ext Object's Delegate

Many of an NSCStringé@xt object's actions can be controlled through an associated object, the NS@®8tringT
object's delgate. If it implements gnof the folloving methods, the dedate recaies the corresponding message
at the appropriate time:

textWillResize:
textDidResize:oldBounds:
textWillSetSel:toFont:
textWillConvert:fr omFont:toFont:
textWillStartReadingRichText:
textWillFinishReadingRichText:
textWillWrite:
textDidRead:paperSize:

So, for @ample, if the delgate implements theextWillConvert:fr omFont:toFont: method, it will receie
notification upon the user's first attempt to change the font ofthdstereover, depending on the method's return
value, the delgate can either al@ or prohibit changes to thexte See “Methods Implemented by the Dysite”.
The delgate can be anobject you choose, and one dgl can control multiple NSCStringkE objects.
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Adding Graphics to the T ext

A rich NSCString'&xt object allavs graphics to be embedded in the.t&ach graphic is treated as a single
(possibly lage) “character”: The té's line height and character placement are adjusted to accommodate the
graphic “charactérGraphics are embedded in thetti either of tvo ways: programmatically or directly through
user actions. The programmatic approach is discussed first.

In the programmatic approach, you add an object—generally a subclass of NSCell—tb tHadebject

manages the graphic image bywiirsg it when appropriate. Although NSCell subclasses are commonly used, the
only requirement is that the embedded object responds to these messages—see “Methods Implemented by an
Embedded Graphic Object” for more information:

highlight:withFrame:inV iew:
drawWithFrame:inV iew:
trackMouse:inRect:ofView:untilMouseUp:
cellSize:

readRichText:forView:

richTextforView:

You place the graphic object in thettby sending the NSCStringit object areplaceSelVithCell: message.

An NSCStringBxt object displays a graphic in itsxtdoy sending the managing object a

drawW ithFrame:inV iew: message.drecord the graphic to a file or to the pasteboard, the NSCSixirafjject
sends the managing objeatiehT extforView: message. The object must then write @i Rontrol word along

with ary data (such as the path of a TIFF file containing its image data) it might need to recreate itsamage. T
reestablish the x¢ containing the graphic image fronTRdata, an NSCStringXt object must ke which class

to associate with particulafmR control words. You associate a controlond with a class object by sending the
NSCStringBxt class object aegisterDirective:forClass: message. Thereaftavheneer an NSCStringakt

object finds the gistered control wrd in the RF data being read from a file or the pasteboard, it will create a ne
instance of the class and send the objeebaRichText:forView: message.

An alternate means of adding an image to theisefor the user to drag an EPS or TIFF file icon directly into an
NSCStringBxt object. The NSCStringkt object automatically creates a graphic object to manage the display of
the image. This feature requires a rich NSCStrmgdbject that has been configured to reeeiragged images—
see thesetimportsGraphics: method of the NSkt class.

Images that hae been imported in thisay can be written asTRD documents. Programmatic creation 3HR
documents is not supported in thexsion of OpenStep. TED documents use a file package, or directorgtore

the components of the document (the “D” stands for “directory”). The file package has the name of the document
plus a “.rtfd” extension. The file packagenadys contains a file called TXTf for the tet of the document, and one

or more TIFF or EPS files for the images. An NSCStrangdbject can transfer information in amfRD document

to a file and read it from a file—see twgteR TFDToFile:atomically: andreadRTFDFrompFile: methods in the

NSText methods.
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Cooperating with Other Objects and Services

NSCStringBxt objects are designed tark with the Application Kit's font carersion system. By daiilt, an
NSCStringBxt object leeps the ént panel updated with the font of the current selection. It also changes the font
of the selection (for a rich NSCStringT object) or of the entirexé(for a dehult NSCString®xt object) to reflect

the user's choices in themt panel or menu.odldisconnect an NSCStringdt object from this service, send it a
setUsesBntPanel:NO message (this method is actually implemented byextSTthe superclass).

If an NSCString@xt object is a subiew of an NSScrollVew, it can cooperate with the NSScraliw to display

and update a ruler that displays formatting information. The NSS@wil\étiles its subiews to male room for

the ruler and the NSCStringgkt object updates the ruler with the format information of the paragraph containing
the selection. ThtoggleRuler: method controls the display of this ruleisers can modify paragraph formats by
manipulating the components of the ruler

By means of the Services menu, an NSCStrrgdbject can mak use of &cilities outside the scope of ita/o
application. By defult, an NSCStringdxt object rgisters with the services system that it can send anded€Er

and plain ASCII data. If the application containing the NSCStexigdbject has a Services menu, a menu item is
added for each service pider that can accept or return these formatgarezent NSCString&xt objects from
registering for services, send the NSCStriegTlass object aexcludeFromSewicesMenu:YESmessage before
ary NSCStringBxt objects are created.

Coordinates and sizes mentioned in the method descriptions &edan PostScript units—1/72 of an inch.

Initializing a New NSCStringT  ext Object

— (id)initW ithFrame: (NSRectjrameRect Returns a ne@ NSCStringBxt object aframeRect
text:(NSString *theext initialized with the contents dhelext and withmode
alignment:(NSTextAlignmentimode alignment.

Modifying the Frame Rectangle

— (void)resize BxtWithOldBounds: (NSRectpldBounds
maxRect(NSRectinaxRect Used by the NSCStringXt object to resize and redisplay
itself.

Laying Outthe T ext

— (int)calcLine Calculates line breaks.
— (BOOL)XhangeTabStopAt:(float)oldX Resets the position of the specified tab stop.
to: (float)newX
— (BOOL)XharWrap Returns whetherndra long words are wrapped.
— (void *)defaultParagraphStyle Returns the defult paragraph style.
— (floatdescentLine Returns distance from base line to bottom of line.
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— (wid)getMarginLeft: (float *)leftMargin Gets by reference the dimensions of gires around the
right: (float *)rightMargin text.
top: (float *)topMargin
bottom: (float *)bottomMagin

— (void)getMinWidth: (float *)width Given thewidthMaxandheightMax calculates the
minHeight: (float *)height minimum area needed to display thet tend returns
maxWidth: (float)widthMax width andheightby reference.
maxHeight:(float)heightMax

— (float)ineHeight Returns height of a line ofxe

— (woid *)paragraphStyleForFont: (NSFont *)fontld Recalculates the paragraph style based anfoet fontld
alignment:(int)alignment andalignment

— (void)setCharWrap:(BOOL)flag Sets whethendra long words are wrapped.

— (void)setDescentLine(float)value Sets the distance from the base line to the bottom of line to

value

— (wid)setLineHeight:(floatvalue Sets the height of a line ofxtteto value

— (woid)setMarginLeft: (float)eftMargin Adjusts the magins around the k.

right: (float)rightMargin
top: (floattopMargin
bottom: (floatpottomMagin

— (void)setNoWrap Disables vord wrap.
— (woid)setParagraphStyle:(void *)paraStyle Sets the deifult paragraph style for the entiratte

— (BOOL)setSelPop:(NSParagraphPropertgyoperty
to: (floatyvalue Sets a paragragiropertyfor one or more selected
paragraphs tealue

Reporting Line and Position
— (int)lineFromPosition:(int)position Corverts charactgpositionto line number

— (int)positionFromLine:(int)line Corvertsline number to character position.

Reading and Writing T ext

— (wid)finishReadingRichText Sent after the NSCStringit object reads R- data.
— (NSTextBlock *)firstT extBlock Returns a pointer to the firsixteéblock in the
NSCStringBxt object.
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— (NSRectparagraphRect:(int)paraNumber

start: (int *) startRPos
end:(int *)endPs

— (wid)startReadingRichText

Editing T ext
— (woid)clear:(id)sender
— (woid)hideCaret

— (void)showCaret

Managing the Selection

— (woid)getSelectionStart(NSSelPt *ytart
end:(NSSelPt *end

— (void)replaceSelf(NSString *)aString

— (wid)replaceSelfNSString *aString
length:(int)length

— (void)replaceSelf(NSString *aString
length:(int)length
runs:(NSRunArray *jnsertRuns

— (void)scrollSelToVisible
— (woid)selectError
— (void)selectNull

— (void)setSelectionStart(int)start
end:(int)end

— (woid)selectext:(id)sender

Setting the Font
+ (NSFont *)defaultFont

+ (void)setDefaultFont: (NSFont *)anObject

— (wid)setFont: (NSFont *)fontObj

paragraphStyle:(void *)paragraphStyle

OpenStep Specification—10/19/94

Returns the location and size of a paragraph identified by
paraNumber also returns the starting and ending
character positions by reference.

Sent before the NSCStringd object bgins reading RF
data.

Deletes the selectedxte
Remaues the caret from thextiedisplay

Displays the pnéously hidden caret in thexedisplay

Gets information (by reference) relating to the starting and
ending character positions of the selection.

Replaces the selection widstring

Replaces the selection widgngthbytes ofaString

Replaces the selection wigngthbytes ofaString
insertRungs a pointer to the current run in the run
array

Brings the selection within the frame rectangle.
Selects all the te.
Deselects the current selection.

Selects tet from characterstart throughend

Makes the receer the first responder and selects adt.te

Returns the defult NSFnt object for NSCStringsxt
objects.

MakesanObjectthe defult NSFont object for
NSCStringBxt objects.

Sets the NSént object and paragraph style for aktte
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— (wid)setSelfont: (NSFont *)fontObj

— (wid)setSelfont: (NSFont *)fontObj
paragraphStyle:(void *)paragraphStyle

— (void)setSel®ntFamily: (NSString *fontName
— (wid)setSelontSize(float)size
— (void)setSel®ntStyle:(NSFontTraitMask}raits

Finding T ext

— (BOOLYindText:(NSString *YextPattern
ignoreCase(BOOL)ignoreCase
backwards:(BOOL)badkwards
wrap: (BOOL)wrap

Modifying Graphic Attributes
— (NSCaolor *yunColor: (NSRun *yun
— (NSColor *gelColor
— (void)setSelColor(NSColor *)color

Reusing an NSCStringT ext Object

— (void)renewFont: (NSFont *)newFontObj
text: (NSString *newText
frame:(NSRecthewFrame
tag:(int)newTag

— (void)renewFont: (NSString *newFontName
size{(floatihewvFontSize
style:(int)newFontStyle
text:(NSString *newText
frame:(NSRecthewFrame
tag:(int)newTag

— (void)renewRuns(NSRunArray *newRuns
text: (NSString *newText
frame:(NSRecthenFrame
tag:(int)nenTag
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Sets the NSént object for the selection.

Sets the NSént object and paragraph style for the
selection.

Sets the fontedmily for the selection.
Sets the font size for the selection.

Sets the font style for the selection.

Searches faiextPatternin the tet, starting at the insertion
point.ignoreCasenstructs the search to digegd case;
badkwards means search backwils;wrap means that
when the search reaches thgibring or end of the k&
(depending on the direction), it should continue by
wrapping to the end or gning of the tgt.

Returns the color of the specifiedtteun.
Returns the color of the selectedtte

Sets the color of the selectedtte

Resets the NSCStringdt object to drev different text
newText in font newFontld within framenenFrame

Resets the NSCStringit object to drev different text
newText in the font identified bypenFontName
newFontSizeandnewnFontStyle Drawing occurs within
framenevFrame

Resets the NSCStringXt object to drav different text
newText in nevFrame
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Setting Window Attributes
— (BOOL)isRetainedWhileDrawing Returns whether a retained windés used for draing.

— (void)setRetainedWhileDrawing(BOOL)flag Allows use of a retained windowhen draving.

Assigninga T ag
— (woid)setTag:(int)anint Makesanintthe NSCStringéxt objects tag.
— (intitag Returns the NSCStringXt objects tag.

Handling Event Messages

— (woid)becomekeyWindow Activates the caret if selection has width of 0.
— (void)moveCaret:(unsigned shorthekey Moves the caret in response to arikeys.
— (woid)resignkeyWindow Deactvates the caret.

Displaying Graphics within the T ext

+ registerDirective:(NSString *directive Associates an R control word (directive with class
forClassclass (usually NSCell and subclasses); objects of this class
are encoded throughlR control words in
NSCStringExt objects.
— (NSPointlocationOfCell:(NSCell *)cell Returns the location afell.
— (void)replaceSelWthCell: (NSCell *)cell Replaces the selection with cell objeetl.
— (void)setLocation(NSPointprigin Sets theorigin point ofcell.

ofCell:(NSCell *)cell

Using the Ser vices Menu and the Pasteboard

+ excludeFromSewicesMenu(BOOL)flag Controls whether NSCStringit objects can igister for
services.

— (BOOLYeadSelectionFomPasteboard(NSRasteboard )boad
Replaces the selection with data from pastebphosid.

— (id)validRequestorForSendType:(NSString *sendVpe
returnType:(NSString *returniype Determines which Service menu items are enabled.

— (BOOL)writeSelectionToPasteboard(NSRasteboard )boad
types:(NSArray *types Copies the selection to pastebopbbad.
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Setting T ables and Functions

—(const NSFSM *reakTable Returns the table definingond boundaries.

— (const unsigned charéharCategoryTable Returns the table defining character gatees.

— (NSCharFilterFuncharFilter Returns the current character filter function.

— (const NSFSM #HlickTable Returns the table defining double-click selection.
— (NSTextFuncdrawFunc Returns the current draefunction.

— (const unsigned charp9stSelSmartTable Returns cut and paste table for righttrds boundary
— (const unsigned charpjeSelSmart&able Returns cut and paste table for lefir boundary
— (NSTextFuncscanFunc Returns the current scan function.

— (void)setBreakTable:(const NSFSM *aTable Sets the table definingosd boundaries.

— (void)setCharCategoryTable:(const unsigned char&Jable
Sets the table defining character gatées used in theavd
wrap or click tables.

— (void)setCharFilter: (NSCharFilterFun@Function
MakesaFunctionthe character filter function.

— (wid)setClickTable:(const NSFSM *aTable Sets the table defining double-click selection.
— (woid)setDrawFunc(NSTextFuncaFunction MakesaFunctionthe function that dsas the tet.

— (void)setPostSelSmartTable:(const unsigned char&Jable
Sets the cut and paste table for rigbtrdvboundary

— (void)setPreSelSmartTable:(const unsigned chardJable
Sets the cut and paste table for lefirdvboundary

— (woid)setScanFunc{NSTextFunclaFunction MakesaFunctionthe scan function.
— (void)setTextFilter: (NSTextFilterFuncaFunction MakesaFunctionthe tet filter function.

— (NSTextFilterFuncjextFilter Returns the currentxefilter function.

Printing

— (woid)adjustPageHeightNew(float *)nevBottom  Assists with automatic pagination okte
top: (float)oldTop
bottom: (float)oldBottom
limit: (floatbottomLimit
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Implemented by an Embedded Graphic Object
— (NSSizegellSize Embedded cell returns its size.

— (void)drawW ithFrame: (NSRectgellFrame Embedded object dnss itself, including frame, within
inView:(NSView *)contolView cellFramein contolView.

— (wid)highlight: (BOOL)flag

Embedded object highlights or unhighlights itself with
withFrame: (NSRectellFrame cellFrameof controlMew, depending on thealue of
inView:(NSView *)contolView flag.

— (woid)readRichText:(NSString *stringObject Embedded object reads it§Rrepresentation from
forView:(NSView *)view stringObjectand initializes itself.

— (NSString *YichT extForView:(NSView *)view Embedded object stores it Rrepresentation within we

as a string object and returns it.

— (BOOL)YrackMouse:(NSEwent *)theEvent Embedded object implements this method to track mouse
inRect:(NSRectkellFrame

movement within tracking rectangledllFrame and to
ofView:(NSView *)controlView detect mouse-upvent untiiMouseUp.
untilMouseUp: (BOOL)untiMouseUp

Implemented by the Delegate

— (void)textDidRead:(NSCStringExt *)textObject

Lets the delgate review paper size.
paperSize(NSSizepaperSize

— (NSRectlextDidResize (NSCString Ext *)textObject

oldBounds:(NSRectpldBounds Reports size change to dgdee.

— (NSFont *)textWillConvert: (NSCString Bxt *) textObject
fromFont: (NSFont *)font Lets delgate intercede in selectianfont change.
toFont: (NSFont *)font

— (void)textWillFinishReadingRichText:(NSCString Bxt *)textObject
Informs delgate that the NSCStringt object finished
reading RF data.
— (woid)textWillResize (NSCString Ext *)textObject

Informs delgate of impending size change.

— (woid)textWillSetSel(NSCString Bxt *)textObject

toFont: (NSFont *)font Lets delgate intercede in the updating of thenEpanel.

— (void)textWillStartReadingRichText:(NSCString Bxt *)textObject

Informs delgate that NSCStringst object will read RF
data.

— (NSSizedextWillWrite: (NSCStringExt *)textObject
Lets the delgate specify paper size.
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Compatibility Methods

- (NSCString BxtinternalState *gStringTextInter nalState
Returns a structure that represents the instaaréables of

the NSCString&xt object. The structure is defined in
appkit/NSCStringText.h, and in the “Ypes and
Constants” section of the Application Kit
documentation. Note that this method isvided for
applications that really must depend on changing the
values of an NSCStringXt objects instance ariables.
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NSCursor

Inherits From: NSObject
Conforms T o: NSCoding

NSObject (NSObject)
Inherits From: AppKit/NSCursorm

Class Description

An NSCursor holds an image that the winwdgystem can display for the cursAn NSCursor is initialized with
an NSImage object (which can subsequently be replaced by sending the NSGetisoage:message).dmale
the windav system display a particular image as the current ¢usisoply send aetmessage to the NSCursor
instance associated with that image.

For automatic cursor management, an NSCursor can be assigned to a cursor rectangle within sMiierdthe
window is key and the user nves the cursor into the rectangle, the NSCursor becomes the currentituesmes
to be the current cursor when the cursovésahe rectangle. The assignment is made usingeM&/
addCursorRect:cursor: method, usually insiderasetCursorRectamethod:

- (void)resetCursorRects

{

[self addCursorRect:someRect cursor:theNSCursorObject];

}

This is the recommendeday of associating a cursor with a particulajioa inside a winda. However, the
NSCursor class pwides two other vays of setting the cursor:

» The class maintains itswm stack of cursors. Pushing an NSCursor instance on the stack sets it to be the
current cursorPopping an NSCursor from the stack sets tkeM8Cursor in line, the one thaithen at the
top of the stack, to be the current cursor

» An NSCursor can be made therer of a tracking rectangle and told to set itself when itvese
mouse-entered or mouseited event.

The Application Kit preides two ready-made NSCursor instances: the standand ausor and the I-beam
cursor thas displayed eer editable or selectablexteThese can be retried with the class methodsr owCursor
andIBeamCursor, respectiely. Theres no NSCursor instance for thaitvcursor The wait cursor is displayed
automatically by the system, withoutyarequired program inteention.

Initializing a New NSCursor Object

— (id)initw ithimage: (NSImage *hevimage Initializes a n&v NSCursor object withewvimage.
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Defining the Cursor

— (NSPointhotSpot

— (NSImage *Image
— (woid)setHotSpot(NSPointspot

— (void)setimage(NSImage *hewimage

Setting the Cursor
+ (void)hide
+ (void)pop
+ (void)setHiddenUntiiMouseMoves (BOOL)flag;
+ (void)unhide
— (BOOL)isSetOnMouseEnteed
— (BOOL)sSetOnMouseEXxited

— (wid)mouseEnteed:(NSEwent *)theEvent

— (wid)mouseExited(NSEwent *)theEvent

— (void)pop

— (void)push

— (void)set
— (void)setOnMouseEnteed:(BOOL)flag
— (wid)setOnMouseExited(BOOL)flag

Getting the Cursor
+ (NSCursor *arr owCursor
+ (NSCursor *gurrentCursor

+ (NSCursor *)BeamCursor
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Returns the point on the cursor tadligned with the
mouse.

Returns the NSImage object that has the cursor image.
Sets the point on the cursor tisatligned with the mouse.

Makesnewlmage the NSImage object that supplies the
cursor image.

Hides the cursor

Restores the pv@ous cursar

Hides cursor wheflag is YES; reveals it otherwise.
Shaws the cursor

Returns YES iftnouseEnteed: sets cursor
Returns YES imouseExited:sets cursor

Responds to a mouse-entergdrd by setting the cursor if
setOnMouseEnteed was sent.

Responds to a mousegited esent by setting the cursor if
setOnMouseExitedwas sent.

Remawes the topmost NSCursor object from the cursor
stack, and mads the net NSCursor dan the current
cursor

Puts the receing NSCursor on the cursor stack and sets it
to be the current cursor

Sets the NSCursor to be the current cursor
Determines whethenouseEnteed: sets cursor

Determines whethanouseExited:sets cursor

Returns an arm cursor
Returns the current cursor

Returns an I-beam cursor
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NSCustomimageRep

Inherits From: NSImageRep : NSObject

Conforms T o: NSCoding, NSCopying (NSImageRep)
NSObject (NSObject)

Declared In: AppKit/NSCustomlimageRep.h

An NSCustomlmageRep is an object that uses galkeld method to render an image. When called upon to produce
the image, it sends a message to itsgdddeto hae the method performed.

Like most other kinds of NSImageReps, an NSCustomimageRep is generally used inhreagir an NSimage
object. An NSImage must be able to choose betwagaus representations of argh image. It also needs to
provide an of-screen cache of the appropriate depth fgriarage it uses. It determines this information by
querying its NSImageReps.

Thus to vork with an NSImage, an NSCustomimageRep must be ableid@some information about its image.
Use the follaving methods, inherited from the NSImageRep class, to set thesetatrith the
NSCustomimageRep:

setSize:
setColorSpaceName:
setAlpha:
setPielsHigh:
setPielsWde:
setBitsPerSample:

Initializing a New NSCustomimageRep

— (id)initw ithDrawSelector:(SEL)aSelector Initializes a ne instance so that it dejates the
delegate(id)anObject responsibility for draving toanObject Whenthe
NSCustomimageRep reges adraw message, it sends
anaSelectormessage tanObject

Identifying the Object
— (id)delegate Returns the detmte.

— (SELdrawSelector Returns the associated dranethod selector
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NSDataLink

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying
NSObject (NSObject)

Declared In: AppKit/NSDataLink.h

Class Description

An NSDataLink object (odata link defines a single link between a selection in a source document and a
dependent, dynamically updated selection in a destination document.

A data link is typically created when linkable data is copied to the pasteboard. First, an NSSelection object
describing the data is created. Then a link to that selection is created using

initLink edToSourceSelection:managedBy:supporting¥pes: The link can then be written to the pasteboard
usingwriteToPasteboard: Usually after the link has been written to the pasteboard (@dst a file using
write T oFile:) the link is freed becausestyenerally of no further use to the source application.

Once the data and link Yeabeen written to the pasteboardytban be added to a destination document by an
object that can respond to a messageaiePand Link. The object responding to this message will paste the data
as usual. The destination application will then read the link from the pasteboarhitigirithPasteboard; create

an NSSelection describing the ledkdata within the destination document, and will add the link by sending
addLink:at: to the documerd’NSDataLinkManager object (also knoas adata linkmanager or simplylink
manager).

When the link is added to the destination docursdintk managetlit becomes destination link At that time, the
data links object establishes a connection with the source documfiektinanagemwhich automatically creates a
source linkin the source application; the source link refers to the source selection.

Alink that isnt managed by a link manager israken link (Both source and destination linksadink managers.)

All links are brolen links when thgare created. Links can bepdicitly broken (ensuring that tiyecause no

updates) using thiereak method. Brokn links (that arehformer source links) can be haakup as destination
links with theaddLink:at: method. The disposition of a link (destination, source, ordap&an be retrieed with
thedisposition method. Most of the messages defined by the NSDatalLink class can be sent to a Yink of an
disposition, ot some only mak sense when sent to a link with a specific disposition; these are so noted in their
method descriptions.

Links of all dispositions ¢ecept links to files) maintain an NSSelection object referring to theslgédection in
the source document; this selection is returned bgdheceSelectiormethod. Links directly to files represent
entire files rather than selections in a document; these links are creatiitlith edToFile: and hae no source
selection.

Source and destination links also maintain an NSSelection describing the location of the data in the destination
document; this selection is returned by destinationSelectionmethod.
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See the NSSelection class description for more information on NSSelection objects.

Initializing a Link
— (id)initLink edToFile:(NSString *¥ilename Initializes a n& instance corresponding fitename

— (id)initLink edToSourceSelection{NSSelection *3election

managedBy(NSDatalLinkManger *)linkManager

supportingTypes(NSArray *)newTypes Initializes a navly allocated instance corresponding to a
selection in the source documeetection
linkManager is the source document's link manager
newTypesis a set of types thankManager's delgate is
willing to provide when a destination of the link
requests the data describeddejection

— (id)initw ithContentsOfFile:(NSString *filename Initializes a nes instance fronfilename

— (id)initW ithPasteboard(NSRasteboard asteboad
Initializes a n& instance fronpasteboad.

Exporting a Link

— (BOOL)saveLinkin: (NSString *directoryName  Saves the link in a filename prinled by the user; the
NSSaePRanels initial directory is irdirectoryName

— (BOOL)writeT oFile:(NSString *filename Writes the link into the filéilename returning NO if the
file cant be written.

— (void)write T oPasteboard{NSPasteboard Hasteboad
Writes the link onto the pastebogrdsteboadl.

Information about the Link

— (NSDataLinkDispositiorisposition Identifies the links type.
— (NSDataLinkNumbelinkNumber Returns the linls number
— (NSDataLinkManager thanager Returns the linls manager

Information about the Link’ s Source

— (NSDate *JastUpdateTime Returns the last time the linkas updated.

— (BOOL)openSouce Opens the source document of the link andenadke
source selection visible.

— (NSString *sourceApplicationName Returns the name of the application thahs the source
document.
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— (NSString *»ourceFilename
— (NSSelection §ourceSelection

— (NSArray *types

Information about the Link’ s Destination

— (NSString *HestinationApplicationName

— (NSString *plestinationFilename

— (NSSelection HJestinationSelection

Changing the Link
— (BOOL)Yreak

— (wid)noteSourceEdited

Returns the file name of the source document.
Returns the source selection.

Returns the types that the source document casndgro

Returns the name of the application thahe the
destination document.

Returns the file name of the destination document.

Returns the destination selection.

Breaks the link

Informs a source link that the data referred to by its source
selection has changed.

— (woid)setUpdateMode(NSDatalLinkUpdateMod&)ode

— (BOOL)updateDestination

— (NSDataLinkUpdateModapdateMode
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Sets the linls update mode tmode

Updates the data referred to by the linfiestination
selection with the contents referred to by the source
selection.

Returns the linls update mode.
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NSDatalLinkManager

Inherits From: NSObject

Conforms T o: NSCoding
NSObject (NSObject)

Declared In: AppKit/NSDataLinkManageh

Class Description

An NSDataLinkManager object (also kmo as adata linkmanager or simplylink manayer) manages data liekl

from and into a document through NSDataLink objects. NSDataLink objedatéolinkg provide a link between

a selection in a source document and a dependent, dynamically updated selection in a destination document. When
a user does aaBte and Link command in the destination document, the link manager creates the link in response
to aaddLink:at: message. When this link is added to the destination document,gsmalonnection with the

source documergt’link managemwhich creates a source link in the source application.

If an application supports data linking, a link manager should be instantiate@fpdecument the application
creates. A link manager must be assigned aydtdehat assists it ireleping the document up to date; this date
must implement some or all of the methods listed in the “Methods Implemented by that&edection of this
class specification. In addition, the dgee must kep the link manager informed of the state of the document,
sending it messages wh&eethe document is edited ved, or otherwise altered.

Only applications that support continuously updating links need twée &f when source links are created; these
applications can ha the delgate of the destination documenlink manager return YES in response to a
dataLinkManagerT racksLinksIndi vidually: message, and then respond to

dataLinkManager:startT rackingLink: messages to reeei notifications that source links are created.

For more information about NSDataLink objects, see the NSDataLink class description. See the NSSelection class
description for more information on NSSelection objects.

Initializing and Freeing a Link Manager

— (id)initw ithDelegateyid)anObject Initializes and returns a wmey allocated instance,
designatinganObjectas the delgate.
— (id)initW ithDelegate(id)anObject Initializes and returns a méy allocated instance
fromFile:(NSString *path designatinganObjectas the delgate. The document's

file is specified by the full pathath.
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Adding and Removing Links

— (BOOL)addLink: (NSDataLink *Jink Adds the linKink to the document, indicating that the data
at: (NSSelection *3election in the document described bglectionis dependent
upon the link.

— (BOOL)addLinkAsMark er:(NSDataLink *Jink  Incorporatedink into the document as a markn the

at:(NSSelection *3election location of the destination document described by
selection

— (NSDataLink *addLinkPr eviouslyAt: (NSSelection *pldSelection

fromPasteboard(NSPRasteboard )asteboadl Creates and adds ameéestination link corresponding to

at:(NSSelection *$election the same source data as the link described by the
destination selectioaldSelectiorwith the nev link's
destination selection pvaed inselectionithe
document's links must tx@ been written to the
pasteboargasteboad.

— (void)breakAllLinks Breaks all the destination links in the document.

— (void)writeLinksT oPasteboard{NSPasteboard Pasteboad

Writes all the link manages’links topasteboad.

Informing the Link Manager of Document Status

— (void)noteDocumentClosed Informs link manager that document has been closed.
— (void)noteDocumentEdited Informs link manager that document has been edited.
— (wid)noteDocumentReerted Informs link manager that changes/@deen reerted.

— (woid)noteDocumentSaed Informs link manager that document has beeeda

— (void)noteDocumentSaedAs:(NSString *path  Informs link manager that document has beerdin the

file specified by the full pathnanpath

— (wid)noteDocumentSaedTo:(NSString *path  Informs link manager that document has beeedan the

file specified by the full pathnanpath

Getting and Setting Information about the Link Manager

— (id)delegate Returns the data link managedelgate.

— (BOOL)Xelegate\erifiesLinks Returns YES if delgate is as&d to \erify updates.

— (NSString *jilename Returns the filename for the link managetbcument.

— (BOOL)interactsWithUser Tells whether the link manager displays panels if link errors
occur
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— (BOOL)sEdited Returns YES if the documentw edited since the lasvea

— (woid)setDelegate¥rifiesLinks: (BOOL)flag Sets whether the dejate is askd to \erify updates.
— (void)setinteractsWithUser: (BOOL)flag Sets whether the link manager displays panels if link errors
occur
Getting and Setting Information about the Manager’ s Links
— (BOOL)areLinkOutlinesVisible Returns YES if outlines are visible.

— (NSEnumerator tjestinationLinkEnumerator Returns an enumerator of the destinai@ource links.

— (NSDataLink *yestinationLinkW ithSelection:(NSSelection *jlestSel
Returns the destination link for the selectimstSel

— (woid)setLinkOutlinesVisible:(BOOL)flag Sets whether outlines are visible.

— (NSEnumerator ourceLinkEnumerator Returns an enumerator of the reeg’s source links.

Methods Implemented by the Delegate

— (BOOL)copyToPasteboard{NSPRasteboard )asteboad

at:(NSSelection *3election Implemented by the link managedelgate to supply the

cheapCopyAlloved:(BOOL)flag source data described bglectionon the pasteboard
pasteboad. If flag is YES, the system guarantees that
no events will be processed by the application before
the delgate is requested to pride the specified data;
in this case, the application dogsmecessarily hae to
write ary data representations to the pasteboard. This
method should return YES upon success, or NO if the
selection can’be resoled.

— (woid)dataLinkManager: (NSDataLinkManager jender
didBreakLink: (NSDataLink *)ink Informs the delgate that the destination linikk was
broken and thus data based on the link's destination
selection will no longer be updated.

— (BOOL)YataLinkManager: (NSDataLinkManager sender
isUpdateNeededbrLink: (NSDataLink *Jink Returns YES if the source data identifiedini's source
selection has been modified since the link's last update
time.

— (wid)dataLinkManager: (NSDataLinkManager §ender
startTrackingLink: (NSDataLink *)ink Informs the delgate that a destination document has
established a data liniak to the link manager's
document and is tracking it.
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— (wid)dataLinkManager: (NSDataLinkManager yender
stopTrackingLink: (NSDataLink *Jink Informs the delgate that a destination is no longer tracking
the source linkink.

— (wid)dataLinkManagerCloseDocument(NSDataLinkManager §ender
Closes documents opened without the user exterf

— (void)dataLinkManagerDidEditLinks: (NSDataLinkManager ender
Informs the delgate that link data has been modified; the
delegate should use this notification to mark the
document as edited.

— (wid)dataLinkManagerRedrawLinkOutlines: (NSDataLinkManager sender
Directs the delgate to redra objects with link outlines.

— (BOOL)YataLinkManagerTracksLinksIndi vidually: (NSDataLinkManager §ender
Returns whether the rewger is willing to track links

individually.
— (BOOL)mportFile: (NSString *¥ilename Imports the fildfilenameat the destination described by
at:(NSSelection *3election selection Returns YES upon success, or NO if the

selection cart’be resoled.

— (BOOL)asteFromPasteboard{NSPRasteboard asteboad
at:(NSSelection *3election Pastes the updated data that has been madalze on
pasteboad. The destination for the data is described by
selectionwhich was supplied to the link manager as an
argument to theddLink:at: method. Returns YES
upon success, or NO if the selection tée resoled.

— (BOOL)shawvSelection(NSSelection *3election  Shows the source data for the specified selec&laction
Returns YES upon success, or NO if the selectiort can
be resoled.

— (NSWindow *)windowForSelection{NSSelection *$election
Returns the NS\Wdow object for the gienselection or
nil if the selection canbe resoled.

1-94  Chapter 1: Application Kit OpenStep Specification—10/19/94



NSDataLinkPanel

Inherits From: NSRanel : NSVihdow : NSResponder : NSObject

Conforms T o: NSCoding (NSResponder)
NSObject (NSObject)

Declared In: AppKit/NSDataLinkRanel.h

Class Description

An NSDataLinkRnel is an NS&hel that allars the user to inspect data links. The NSDatalamdPfunctions

primarily by sending messages to the current data link manager (representing the current document) and to the
current link (representing the current selectionsflithsed on a data link). Thus, the panel should be informed, by
asetLink:manager:isMultiple: message, artime the selection changes or a document is created watadti

Since the selection may need to be teaclen before the panel is created, this message can be sent to either the
NSDatalLinkRnel class or the shared instance.

The NSDataLinkBnel is generally displayed using NSApplicatiorderFr ontDatalinkP anel: method. An
applications sole instance of NSDataLin&i®el can be accessed with #iredDataLinkPanel method.

Initializing

+ (NSDataLinkRnel *)sharedDataLinkPanel Initializes and returns the shared NSDatalLak& object.

Keeping the Panel Up to Date

+ (void)getLink: (NSDataLink **)link Gets information about the NSDataLirddl’s currently
manager(NSDataLinkManager *{jnkManager selected link; returns the link Imk, the link manager
isMultiple: (BOOL *)flag in linkManager, and the multiple selection statudlay.

+ (void)setLink: (NSDataLink *)ink Informs the receier of the current document and selection
manager(NSDataLinkManager tihkManager  usinglink as the currently selected link and
isMultiple: (BOOL)flag linkManager as the current link managélag is YES if

the panel will indicate that more than one link is
selected. Returrself.

— (void)getLink: (NSDataLink **)link Gets information about the NSDatalLirddls currently
manager(NSDataLinkManager *jnkManager selected link; returns the link Imk, the link manager
isMultiple: (BOOL *)flag in linkManager, and the multiple selection statudlay.

OpenStep Specification—10/19/94 Classes: NSDatalLinkPanel 1-95



— (woid)setLink: (NSDataLink *)ink
manager(NSDataLinkManager finkManager
isMultiple: (BOOL)flag

Customizing the Panel
— (NSMew *)accessoryVew

— (woid)setAccessoryVew:(NSView *)aView

Responding to User Input

— (void)pickedBreakAllLinks: (id)sender

— (woid)pickedBreakLink: (id)sender

— (woid)pickedOpenSoucei(id)sender

— (void)pickedUpdateDestination(id)sender

— (wid)pickedUpdateMode(id)sender

1-96  Chapter 1: Application Kit

Informs the receier of the current document and selection
usinglink as the currently selected link and
linkManager as the current link managélag is YES if
the panel will indicate that more than one link is
selected. Returr=elf.

Returns the NSDataLinlkfels custom accessory we

AddsaMew to the NSDataLink&nel’s vien hierarcly.

Invoked when the user clicks the Break All Linkstton;
puts up an attention panel to confirm the ssection,
and then sendstaeakAllLinks message to the current
link manager

Invoked when the user clicks the Break Linkton; puts
up an attention panel to confirm the usexttion, and
then sends bBreak message to the current link.

Invoked when the user clicks the Open Souraitol;
sends ammpenSouce message to the current link.

Invoked when the user clicks Update from Soungtdm;
sends a message to the current linkeigfy and update
the data source and then update the destination data.
Returnsself.

Invoked when the user selects the update mode; sends a
setUpdateMode:message to the current link.
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NSEPSImageRep

Inherits From: NSImageRep : NSObject

Conforms T o: NSCoding, NSCopying (NSImageRep)
NSObject (NSObject)

Declared In: AppKit/NSEPSImageRep.h

Class Description
An NSEPSImageRep is an object that can render an image from encapsulated PostScript code (EPS).

Like most other kinds of NSImageReps, an NSEPSImageRep is generally used inthireaty an NSimage
object. An NSImage must be able to choose betwagaus representations of asgih image. It also needs to
provide an of-screen cache of the appropriate depth fgriarage it uses. It determines this information by
querying its NSImageReps.

Thus to vork with an NSIimage, an NSEPSImageRep must be ablevmereome information about its image.
The size of the object is set from the bounding box specified in the EPS header comments. Use these methods,
inherited from the NSImageRep class, to set the otherwtsitmf the NSEPSImageRep:

setColorSpaceName:
setAlpha:
setPielsHigh:
setPielsWde:
setBitsPerSample:

Initializing a New Instance

+ (id)imageRepWthData:(NSData *ppsData InvokesinitW ithData: to return an instance with data from
epsData
— (id)initW ithData: (NSData *gpsData Initialize an instance with data froepsData

Getting Image Data
— (NSRecthoundingBox Returns the rectangle that bounds the image.

— (NSData *EPSRepresentation Returns the EPS representation of the image.
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Drawing the Image

— (woid)prepareGState Implemented by subclasses to initialize the graphics state
before the image is dnan.
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NSEvent

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying
NSObject (NSObject)

Declared In: AppKit/NSEwvent.h

Class Description

An NSE\ent object contains information about aemt such as a mouse-click oregidown. The windav system
associates each such user action with a windeporting the went to the application that created the windo
Pertinent information about eache@t—such as which characteaswtyped and where the mousasviocated—is
collected in an NSEant object and madeailable to the application. Avents are receed in the application,
they're temporarily placed in storage called therd queue. When the application is ready to procesgean, é
takes an NSEsnt from the queue.

NSEwents are typically passed to the responder chain—a set of objects within theywhiatmherit from
NSRespondefFor example, NSRespondarmouseDavn: andkeyDownn: methods taé an NSEent as an
argument. When an NSApplication retréss an NSEent from the eent queue, it dispatches it to the appropriate
NSWndow (which is itself an NSResponder) byakingkeyDown: or a similar message. The N8Wow in turn
passes thevent to the first respondeand the eent gets passed onwlo the responder chain until some object
handles it. In the case of a mousevdpamouseDavn: message is sent to the N8NV in which the user clictd
the mouse, which relays the message to s msponder if it cam’handle the message itself.

Most events follav this same path: from the wingsystem to the applicatiané/ent queue, and from there, to the
appropriate objects of the applicationvi#wer, the Application Kit can create an NS#u from scratch and insert
it into the eent queue for distrildion, or send it directly to its destination. gltare for ampplicationto create an
event directly but it's possible, using NSEnt class methods. Thewlg created eents can be added to theeat
gueue by imoking NSWndow’'s (or NSApplicatiors) postEvent:atStart: method.

Events are retrieed from the eent queue by calling the NSkdowv method
nextEventMatchingMask:untilDate:inMode:dequeue: or a similar NSApplication method. These methods
return an instance of NSERrt. The nature of the retvied event can then be ascertained byoking NSEent
instance methodstype, window, and so forth. All types ofvents are associated with a wimdd@ he
corresponding NSWdow object can be gotten byiokingwindow. The location of thevent within the winder’'s
coordinate system is obtained frémeationinWindow, and the time of thevent is gotten fronimestamp. The
modifierFlags method returns an indication of which modifiey& (Command, Control, Shift, and so forth) were
held davn while the gent occurred.
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Thetype method returns an NSErtType, a constant that identifies the sortvadré. The diferent types ofvents
fall into five groups:

» Keyboard &ents

* Mouse eents

e Tracking-rectanglewents
» Periodic gents

« Cursorupdate eents

Some of these groups compriseesal NSEentType constants; others only one. The fwilog sections discuss
the groups, along with the corresponding N&&ype constants.

Keyboard Events

Among the most commorvents sent to an application are direct reports of the usgbsdrd actions, identified
by these three NSEwtType constants:

* NSKeyDown: The user generated a character by pressieg. a k
* NSKeyUp: The ley was released.
» NSFlagsChanged: The user pressed or released a mosjfier kurned Alpha Lock on or of

Of these, ky-down events are the most useful to the application. Whetyfiemethod returns NSé&/Down, your
next step is typically to determine the character or characters generated by-tlwvk, by sending the NSEnt
acharactersmessage.

Key-up events are less used sinceyttiellow almost automatically when there has beesyadown event. And
because NSEnt's modifierFlags method returns the state of the modifieyskregardless of the type ofent,
applications normally don't need to reaeflags-changedvents; thg're useful only for applications thatusato
keep track of the state of thessy& continuously

Mouse Events

Mouse &ents are generated by changes in the state of the maitrsesband by changes in the position of the
mouse cursor on the screen. This gatg consists of:

* NSLeftMouseDwn, NSLeftMouseUp, NSRightMouselda, NSRightMouseUp:Wo sets of mouse-em
and mouse-upvents, one for the left mousation and one for the right. “Mousexdn” means the user
pressed theuiton; “mouse-up” means theifbon was released. If the mouse has just anteoh, only left
mouse eents are generated. By sendingiekCount message to the NSEnt, you can determine whether
the mousewent was a single-click, double-click, and so on.

* NSLeftMouseDragged, NSRightMouseDraggedoTypes of mouse-draggedemts—one for when the
mouse is meed with its left mouseuiton davn, or with both httons davn, and one for when it's med
with just the right htton davn. A mouse with a singleutton generates only left mouse-draggeehngs. As
the mouse is med with a litton davn, a series of mouse-draggeeets is produced. The series iways
preceded by a mousewn event and folleved by a mouse-uprent.

* NSMouseMeed: The user m@d the mouse without holdingwn either mousetiton.
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Mouse-dragged and mouse-ved &/ents are generated repeatedly as long as the esses kneing the mouse. If
the user holds the mouse stationagither gent is generated until it mes agin.

Note: OpenStep doesnspecify fcilities for the third btton of a three-ltton mouse.

Tracking-Rectangle Events

NSMouseEntered and NSMouseEXxiteg s are lik the “Mouse Eents” listed preiously, in that thg're
dependent on mouse rements. Haever, unlike the others, tlyere generated only if the application haseask
the windav system to set a tracking rectangle in a wimddn NSMouseEntered or NSMouseExiteet is
created when the cursor has entered the tracking rectangle or left it. Amdaddae ary number of tracking
rectangles; the NSEnt methodrackingNumber identifies which rectangleas entered orxéed.

Periodic Events

An event of type NSPeriodic simply notifies an application that a certain timeahteas elapsed. By using the
NSEwent class methostartPeriodicEventsAfterDelay:withPeriod:, an application can géster that it vants
periodic @ents and that tlyeshould be placed in itvent queue at a certain frequgné/hen the application no
longer needs them, theWlmf periodic @ents can be turnedfddy invoking stopPeriodicEvents An application
cant have more than one stream of periodiemts aciie at a timeUnlike keyboard and mousevents, periodic
events arert’ dispatched to an NSwvitow.

Cursor-Update Events

Events of type NSCursorUpdate are used to implementidh88/cursoirectangle methods. An NSCursorUpdate
event is generated when the cursor has crossed the boundary of a predefined rectangular area. The application can
respond by updating the cursor's shape.

Creating NSEvent Objects
+ (NSEwent *)enterExitEventWithType:(NSEwentType)lype

location:(NSPointjocation Returns an NSEent object initialized with generavent
modifierFlags:(unsigned intjags data and information specific to mouse tracking
timestamp:(NSTimelntenal)time (eventNumtrackingNum,userData)

windowNumber: (intjwindowNum
context:(NSDPSContet *) context
eventNumber:(int)eventNum
trackingNumber: (int)trackingNum
userData:(void *)userData
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+ (NSEent *)keyEventWithType:(NSEwentTypeltype

location:(NSPoint)ocation Returns an NSEant object initialized with generavent
modifierFlags:(unsigned inffjags data and information specific teyjboard eents keys,
timestamp:(NSTimelntenal)time repeatkey, code ukeys). (ukeyssets the unmodified
windowNumber: (int)windowNum character string.)

context:(NSDPSContet *)context
characters:(NSString *keys
charactersignoringModifiers: (NSString *ukeys
isARepeat(BOOL)repeatiky
keyCode(unsigned shortpde

+ (NSEwent *)mouseEentWithType:(NSEwentType)ype

location:(NSPointjocation Returns an NSEant object initialized with generavent
modifierFlags:(unsigned intjags data and information specific to mousemts
timestamp:(NSTimelntenal)time (eventNum, clieNum,pressue\alue)

windowNumber: (intjwindowNum
context:(NSDPSContet *) context
eventNumber:(int)eventNum
clickCount: (int)clickNum
pressue:(float)pressue\alue

+ (NSEwent *JotherEventWithType:(NSEwentTypetype

location:(NSPointjocation Returns an NSEant object initialized with generavent
modifierFlags:(unsigned infjags data and information specific to kit-definagets
timestamp:(NSTimelntenal)time (subype datal,data2)

windowNumber: (intywindowNum
context:(NSDPSContet *) context
subtype:(shortsub¥ype
datal:(int)datal

data2:(int)data2

Getting General Event Information

— (NSDPSContd *)context
— (NSPointjocationInWindow

— (unsigned inthodifierFlags

— (NSTimelntenal)timestamp
— (NSEentType)ype
— (NSWndow *)window

— (int)windowNumber
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Returns the Display PostScript coxttef the eent.

Returns theent’s location in the base coordinate system
of its windaw.

Returns an inger bitfield containing modifigkey flags.

Returns the time thevent occurred in seconds since
system startup.

Returns the type of thevent (left-mouse-up,
right-mouse-draggedgi--down, etc.).

Returns the winde object associated with theemnt.

Returns the number of the windl@ssociated with the
event.
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Getting Key Event Information

— (NSString *rharacters

— (NSString *characterslgnoringModifiers

— (BOOL)sARepeat

— (unsigned shoiiteyCode

Getting Mouse Event Information

— (int)clickCount

— (int)eventNumber

— (floatpressue

Getting T racking Event Information
— (int)trackingNumber

— (void *)userData

Requesting Periodic Events

Returns the character code (a string of characters generated

by the ley event).

Returns the string of characters generated byapedent
as if no modifier ky had been pressedxept for
Shift).

Returns whether thesi event is being repeated (user is
holding davn the ley).

Returns the code that maps toeg kn the leyboard.

Returns the number of mouse clicks associated with the
mouse eent.

Returns theeent number of the latest mouseadoevent.
This information is also useful for handling tracking
events.

Returns a &lue indicating the pressure applied to the input
device (used for appropriate dees, not mice).

Returns the number that identifies the tracking rectangle.

Returns data arbitrarily associated with therg.

+ (void)startPeriodicEventsAfterDelay:(NSTimelntenal)delaySeconds
withPeriod: (NSTimelntenal)periodSeconds Start generating periodizents with frequenc

+ (void)stopPeriodicEvents

Getting Information about Specially Defined Events

— (int)datal
— (int)data2

— (shortsubtype
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periodSecondafter delaydelaySecondfor current
thread.

Stop generating periodivents for current thread, and
discard ag periodic @ents remaining in the queue.

Returns special data associated with thene
Returns special data associated with thene

Returns the identifier of the specially defingdrd.
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NSFont

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying
NSObject (NSObject)

Declared In: AppKit/NSFont.h

Class Description

The NSt class declares the programmatic itesfto objects that correspond to fonts. bi8ks in principle
an abstract class that represents fonts in general, not just PostScript fonts. In practice, at this dinh@bj¢SEs
represent PostScript fonts. Each M8Fobject records a fosthame, size, style, and matrix. When an di8F
object recaies asetmessage, it establishes its font as the current font in the PostScrgntsSaunrent graphics
state.

For a given application, only one N®Ft object is created for a particular PostScript font/size or font/matrix
combination. That is—if you ask for 24-point Optima, arient object is created for 24-point Optima if such an
object doesr’exist alreadyWhen the NSént class object recgis a message to create wobject for a particular
font, it first checks whether an object has already been created for that font. If so, theahieddSE object returns
the «isting font object; otherwise, the the NS¥ class object creates axnnt object and returns it.

This sharing of NSént objects minimizes the number of distinct font objects created. It also implies that no one
object in your application can kwowhether it has the only reference to a particularét®bBbject. Thus, NSt
objects should’be deallocated,ut should be treated kkauto-releasedoandation class objects.

Wherematrix is used, it refers to a PostScript-style six-element array of numbers that indicate transformations to
be applied to a font. An N®RtldentityMatrix identifies a font matrix used for fonts created by specifying a size.

Thesizeof a font in the method definitions is defined in “points”, which in currently accepted practice, are actually
PostScript units—a PostScript unit being defined as 1/72 of an inch, or 0.0139 of an inch. In metlierdsua
PostScript unit is 0.3528 millimetres. PostScript “points” are minimalfgrdint from “printer$ points”, so for all
intents and purposes you can think of PostScript units and points as interchangeable.

In general, you instantiate an N8¥ object by sending one of the methods listed in “Creatirapa®bject” to
the NSont class object. The methods witystemanduserin their names obtain special pre-determined fonts
defined at the systemviel and the applicationvel, respectiely. In general, you wuld use the
fontwithName:size: andfontWithName:matrix: methods to obtain a named font.

A variety of methods arevailable for querying a font object. In particylaFM (Adobe Bnt Metrics) data can be
obtained by imoking afmDictionary or afmFileContents

Methods whose descriptions state “Returns...and matrioNtE#entityMatrix” actually return an
NSFontldentityMatrix whose first and fourth elements are multiplied by the current size of the font.
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Exceptions

Methods listed in “Creating aoAt Object” can all raise a NSRtUnavailableException if the requested font dan’
be constructed.

Creating a Font Object

+ (NSFont *)boldSystemFontOfSize:(floatffontSize Returns the font object representing the bold system font
of sizefontSizeand matrix NSBntldentityMatrix.

+ (NSFont *)fontWithName:(NSString *fontNamematrix: (const float *jontMatrix
Returns a font object for foftntNameand matrix
fontMatrix.

+ (NSFont *)fontWithName:(NSString *fontNamesize{float)fontSize
Returns a font object for fofontNameof sizefontSize

+ (NSFont *)systemfontOfSize(floatfontSize Returns the font object representing the system font of size
fontSizeand matrix NSBntldentityMatrix.

+ (NSFont *)userFixedPitchFontOfSize:(float)fontSize
Returns the font object representing the application’
fixed-pitch font of sizéontSizeand matrix
NSFontldentityMatrix

+ (NSFont *)userFontOfSize:(float)fontSize Returns the font object representing the applicaion’
standard font of siziontSizeand matrix
NSFontldentityMatrix.

Setting the Font

+ (void)setUserFixedPitchfont:(NSFont *)aFont  Sets the figd-pitch font used by dadlt in the application

to aFont

+ (void)setUserFont: (NSFont *)aFont Sets the standard font used byadgf in the application to
aFont

+ (void)useFont: (NSString *fontName Reyisters thatontNameis used in the document. This

information is used by the printing machinery

— (void)set Makes this font the graphic statecurrent font.

Querying the Font

— (NSDictionary *afmDictionary Returns the fon$' AFM dictionary if the font has an AFM
file. The return &lue can possibly bail, so you must
check to determine if a namt value was actually
returned.
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— (NSString *afmFileContents

— (NSRectpoundingRectForFont

— (NSString *flisplayName

— (NSString *familyName
— (NSString *jontName
— (BOOL)sBasefont

— (const float *jnatrix

— (floatpointSize

— (NSFont *)printerF ont

— (NSFont *)screenFont

— (floatwidthOfString: (NSString *)string

— (float *)widths

Manipulating Glyphs

Returns the ra contents of the entire AFM file, in terms of
strings, if the font has an AFM file. If the font does not
have an AFM file, this method returnd .

Returns the bounding rectangle for the font. This is the
font's FontBBox field scaled to the current size of the
font.

Returns the full name of the font as displayed in the font
panel. This is the localize@xsion of the fons name. It
is not necessarily the FullName field of the font.

Returns the name of the fomfamily.
Returns the name of the font.

Indicates whether the font is a base font, as opposed to a
composite font.

Returns a pointer to an array of six floats representing the
font’s matrix. You should not alter the data pointed to by
matrix. If you wish to changealues for ap reason you
must malk a coy of the matrix

Returns the size of the font in points.

Returns the printer font for the font, if the radeg font
object is a screen font. Else, this method retaetis

Returns the screen font for the font, if there is one. Else this
method returnself.

Returns the width ddtring in the font. Use this method
with caution: it assumes that the charactesdringcan
all actually be rendered in the font. It uses lossy
encoding methods in NSString to get the character data.

Returns a pointer to an array representing the widths of the
glyphs in the font.

— (NSSizegdvancementforGlyph: (NSGlyphaGlyph
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Returns the horizontal an@ntical adancement for
aGlyph That is, this method returns the amount by
which the current point auld be displaced in both
andy if the specified glyph were rendered in the current
font and size. In general, tjggomponent of the
displacement for “Wstern” fonts will be zero.
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— (NSRectpboundingRectForGlyph: (NSGlyphaGlyph
Returns a bounding rectangle &®lyph scaled to the
font’s actual size and matrix.

— (BOOLYlyphisEncoded{NSGlyphaGlyph Indicates whetheaGlyphis encoded. That isGlyphis
present in the encoding for the font.

— (NSPointpositionOfGlyph: (NSGlyphkurGlyph  ReturnscurGlypHs position when it follavs prevGlyph.
precededByGlyph(NSGlyphprevGlyph nominalis a pointer to a BOOL. If natil, this method
isNominal:(BOOL *)nominal fills in nominalwith YES, to indicate that the position

has been modified byekning information, and NO to
indicate that no &rning information \as present.
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NSFontManager

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: AppKit/NSFontManageh

Class Description

NSFontManager declares the programmatic itegfto objects that manage fontwension in an application.
NSFontManager is the center of adty for font corversion. NSBntManager accepts messages from font
conversion useinterface objects such as therff menu or thednt panel (see N®RtPanel for more details) and
appropriately coverts the current font in the selection by sendiohangefont: message up the responder chain.

When an object recas achangefont: message, it should message N8 anager (by sending icarnvertFont:
message), asking it to oaert the font in whateer way the user has specified. Thusy abject containing a font
that can be changed should respond tehamgefont: message by sendinganvertFont: message back to the
NSFontManager for each font in the selection.

To use NSBntManageryou simply insert adnt menu into your applicatiohimenu using the appropriate interd
construction tools (such as Intack Builder). ¥u can also obtain aoRt menu by sendinggetFontMenu:
message to NSmtManager and then inserting the menu it returns into the applisati@irh menu. Once theht
menu is installed, your application automaticaliyng the functionality of both theoRt menu and thednt panel.

NSFontManages delgate can restrict which font names will appear in et Fanel. See “Methods Implemented
by the Delgate” at the end of this class specification for more information.

NSFontManager can be used to eert a font or find out the attuibes of a font. It can also beesridden to covert
fonts in some application-specific manrire de&ult implementation of font cerrsion is ery conserative: The
font isn't corverted unless all traits of the font can be maintained across tixersiom.

Generally you obtain an instance of N&®Manager by sendingsharedFontManager message to the
NSFontManager class object. N&fManager will return a font manager object that is shared within your
application. NSBntManager normally returns a pre-defined font manager objgdhéactual object which is
returned can be changed byypoisly invoking thesetFontManagerFactory factory to some other kind of object.

Font Traits

Fonts work mainly in terms ofraits, or characteristics, such as bold, italic, condensed, and soadis.dre
described by a collection of constants sucN&HalicFontMask, NSBoldFontMask, and so on. The full
complement of traits are definedAppKit/NSFontManageh. The \alues of traits are defined in bitwise form
so the can be or’ed togethealthough some traits, suchMSBoldFontMask andNSUnboldFontMask naturally
conflict and hee the eflect of turning each otherfofYyou use one of theorvertFont... methods to obtain a font
of the desired characteristics from aiiséng font.
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ThecorvertFont:toHaveTrait: and thecorvertFont:toNotHaveTrait: methods deal with only one trait at a time.
To corvert a font to hee (or not hae) multiple traits, you mustwoke these methods for each separate trait you
wish to add to or reme from the font. Alternately, use thdontWithFamily:traits:weight:size: method to
specify multiple traits in one wiocation.

Thesizeof a font in the method definitions belds defined in “points”, which, in the current milieu, are actually
PostScript units—a PostScript unit being defined as 1/72 of an inch, or 0.0139 of an inch. In metlierdsua
PostScript unit is 0.3528 millimetres. PostScript “points” are minimalfgmint from “printers points”, so for all
intents and purposes you can think of PostScript units and points as interchangeable.

Theweightof a font as used in these methods is simplglaesrepresenting a point in a continuum of font weights
from lightest to hedest. Theres no simple one-to-one mapping of somegatealue to, sayabold weight. If you
query the font for its weightalue, increment thealue, and use it as amaveight, youll not necessarily obtain a
different fice (such as a transition from medium to bold) invainstance of the font.

Managing the FontManager
+ (void)setFontManagerFactory: (Classglassid Sets the class used to create the diffidanager
+ (void)setFontPanelFactory:(Classtlassid Sets the class used to create thetRanel.

+ (NSFontManager *3haredFontManager Returns a sharehRtManager

Converting Fonts

— (NSFont *)corvertFont: (NSFont *)fontObject CorvertsfontObjectaccording to the usearselections from
the Font panel or the éht menu.

— (NSFont *)convertFont: (NSFont *)fontObject Returns a Bnt object whose traits are the same as those of
toFamily: (NSString *family fontObjectexcept as specified damily.
— (NSFont *)cornvertFont: (NSFont *)fontObject Returns a Bnt object whose traits are the same as those of
toFace(NSString *typeface fontObjectexcept as specified lypeface
— (NSFont *)corvertFont: (NSFont *)fontObject Returns a Bnt object whose traits are the same as those of
toHaveTrait: (NSFontTraitMask}rait fontObjectexcept as altered by the addition of the traits
specified bytrait.
— (NSFont *)convertFont: (NSFont *)fontObject Returns a Bnt object whose traits are the same as those of
toNotHaveTrait: (NSFontTraitMask}rait fontObjectexcept as altered by the rewad of the traits
specified bytrait.
— (NSFont *)cornvertFont: (NSFont *)fontObject Returns a Bnt object whose traits are the same as those of
toSize{(float)size fontObjectexcept as specified tgize
— (NSFont *)corvertWeight:(BOOL)upFlag Attempts to increase (fpFlag is YES) or decrease (if
ofFont: (NSFont *)fontObject upFlag is NO) the weight of the font specified by
fontObject
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— (NSFont *)fontWithFamily: (NSString *family
traits: (NSFontTraitMask}raits
weight:(int)weight
size{(float)size

Setting and Getting Parameters
— (SEL)ction
— (NSArray *javailableFonts
— (NSMenu *jontMenu: (BOOL )create

— (NSFontRanel *¥fontPanel:(BOOL)create

— (BOOL)sEnabled

— (BOOL)isMultiple

— (NSFont *)selectedient

— (woid)setAction:(SEL)aSelector

— (void)setEnabled(BOOL)flag
— (void)setFontMenu: (NSMenu *nevMenu

— (woid)setSelectedbnt: (NSFont *)fontObject
isMultiple: (BOOL)flag

Tries to find a font that matches the specified
characteristics.

Gets the action sent by therftManager
Provides an array listing aliailable fonts.

Returns the &ént menu, creating one if it doesekist and
createis YES.

Returns the ént panel, creating one if it doesexist and
createis YES.

Returns whether theolAt panel and menu are enabled.
Returns whether the selection contains multiple fonts.
Returns the first font in the current selection

Sets the action to that specifieddfyelectorto be sent by
the FontManager when the user selectsa fant.

Enables or disables theit panel and menu depending on
flag.

Sets the font menu twewvMenu

Notifies FontManager of the selectian¢current font from
fontObjectwith flag indicating whether the selection
has multiple fonts.

— (NSFontTraitMask}raitsOfF ont: (NSFont *)fontObject

— (int)weightOfFont: (NSFont *)fontObject

Target and Action Methods
— (BOOL)sendAction

Assigning a Delegate
— (id)delegate
— (woid)setDelegateiid)anObject
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Returns the font traits ddéntObject

Returns the font weigldf fontObject

Dispatches the action message up the responder chain.

Returns the éntManagess delgate.

Sets the BntManages delgate toanObject
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Methods Implemented by the Delegate

— (BOOL)YontManager:(id)sendemillincludeF ont: (NSString *fontName
Responds to a message informing tbatManages
delggate that the &ntPanel is about to include
fontNaman the list displayed to the user; if this method
returns NO, the font ishadded; otherwise, it is.
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NSFontPanel

Inherits From: NSRanel : NSVihdow : NSResponder : NSObject

Conforms T o: NSCoding (NSResponder)
NSObject (NSObject)

Declared In: AppKit/NSFontRanel.h

Class Description

The NSntPanel class declares the programmatic iatsfto a useinterface object that displays a list ekdlable
fonts, enabling users to piew them and change the typegs in which te is displayed. Actual changes tate
are efected through carersion messages sent to the N&ManagerThere is only one NSmtPanel object for
each application.

In general, you add thadilities of the NSBntRanel (and of the other components of the fonvemion system:
the NSentManager and theoit menu) to your application through inté construction tools (such as Ined
Builder). You do this by including adat menu into one of your applicatisnhenus. At runtime, when the user
chooses thednt Fanel command for the first time, the N#®#Ranel object is created and heokinto the font
corversion system. dl can also create (or access) N&Fanel through theharedFontPanel method.

An NSFontRanel can be customized by adding an additional il@dbject or hierarchof NSMew objects by
using thesetAccessory\ew: method. If you vant the NSBntManager to instantiate a panel object from some
class other than N®RtPanel, use the NSftManages setFontPanelFactory: method. See N&RtManager for
details on the font manager object that performs fontersion tasks.

Creating an NSFontPanel
+ (NSFontRanel *)sharedFontPanel Returns an NSéhtRanel object.
— (NSFont *)panelCorvertFont: (NSFont *)fontObject

Returns a Bnt object whose traits are the same as those of
fontObjectexcept as specified by the usechoices in

the Font Ranel.
Setting the Font
— (void)setPanelFont: (NSFont *)fontObject Sets the BntRanels current font fronfontObjectwith flag
isMultiple: (BOOL)flag indicating whether it contains multiple fonts.
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Configuring the NSFontPanel
— (NSMew *)accessoryVew
— (BOOL)sEnabled

— (woid)setAccessoryVew:(NSView *)aView

— (wvoid)setEnabled(BOOL)flag

— (BOOLworksWhenModal

Displaying the NSFontPanel

Returns the application-customizedwie
Returns whether theoRtPanels Set ltton is enabled.

AddsaMew above the action bttons at the bottom of the
panel.

Enables or disables themRFanels Set bitton depending
onflag.

Returns whetherdntPanel works when another windois
modal.

— (void)orderWindow: (NSWindowOrderingModeplace

relativeTo:(int)otherWndows
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Repositions the éhtPanel abwe or belav the other
windows otherWhdowsas indicated bplaceand
updates the éhtPanel if necessary
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NSForm

Inherits From: NSMatrix : NSControl : NSiéw : NSResponder : NSObject
Conforms T o: NSCoding (NSResponder)

NSObject (NSObject)
Declared In: AppKit/NSForm.h

Class Description

An NSForm is an NSMatrix that contains titled entriex{tigelds) into which a user can type datdues. Entries
are indeed from the top den (starting with zero). Each item in the N8, including the titles, is an
NSFormCell. A mouse click on an N8FnCell (that is, on the title or in the entry area) starisdditing in that
entry If the user presses the Return or Enggrihile editing an entiythe action of the entry is sent to theytar
of the entry or—if the entry doesn't ke an action—the NS¥m sends its action to its ¢gat. If the user presses
the Tab ley, the nat entry in the NSBrm is selected; if the user presses Shaft; The preious entry is selected.

For more information, see the N&mCell and NSMatrix class specifications.

Laying Out the Form

— (NSFormcCell *)addEntry: (NSString *}itle Adds and returns a meentry withtitle as its title at the end
of the Form.
— (NSFormCell *)insertEntry: (NSString *Yitle Inserts a n@ entry atindex with title as its title.
atindex:(int)index
— (void)removeEntryAtindex: (int)index Remaes the entry dahdex.
— (void)setInterlineSpacing{float)spacing Sets the spacing between entriesgacing

Finding Indices
— (int)indexOfCellWithTag:(int)aTag Returns the indefor the entry with tagTag.

— (intindexOfSelectedltem Returns the indeof the currently selected entry

Modifying Graphic Attributes

— (void)setBezeledBOOL)flag Sets whether entriesVea bezeled border
— (void)setBordered:(BOOL)flag Sets whether the entriesvieaa plain border
— (woid)setTextAlignment: (intymode Sets hwv text is aligned within the entries taode
— (void)setTextFont: (NSFont *)fontObject Sets the font used to dvaentry text to fontObject
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— (wid)setTitleAlignment: (NSTextAlignmentimode Sets hav titles are aligned tmmode

— (wid)setTitleFont: (NSFont *)fontObject

Setting the Cell Class

+ (ClasstellClass

+ (void)setCellClass(Classtlassld

Getting a Cell
— (id)cellAtindex: (int)index

Displaying a Cell
— (void)drawCellAtindex: (int)index

Editing T ext

— (wid)selectextAtindex: (int)index

Resizing the Form

— (woid)setEntryWidth: (floatwidth
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Sets the font used to dvaentry titles tadfontObject

Returns the class last set isedCellClass:message, or the
NSFormCell class iketCellClass:has neer been
called.

Sets the class of NSCell used in the NS

Returns the Cell ahdex.

Displays the Cell at the specifiautiex.

Selects the ta in the entry aindex.

Sets the width of all the entries (including the title part) to
width.
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NSFormCell

Inherits From: NSActionCell : NSCell : NSObject

Conforms T o: NSCoding, NSCopying (NSCell)
NSObject (NSObject)

Declared In: AppKit/NSFormCell.h

Class Description

This class is used to implement entries in an 8K It displays a title within itself, on the left-hand side of the
cell. Editing is alleved only in the remaining (right-hand) portion.

See the NS&rm class specification for more on the use of diSiell.

Initializing an NSFormCell

— (id)initT extCell:(NSString *aString Initializes a nev NSFormCell withaStringas its title.

Determining an NSFormCell’ s Size

— (NSSizegellSizeForBounds:(NSRectaRect Calculates the NSFmCell’s size withinaRect

Determining Graphic Attributes
— (BOOL)sOpaque Returns whether the N8FnCell is opaque.

Modifying the T itle
— (void)setTitle: (NSString *)aString Sets the NSérmCell’s title toaString
— (void)setTitleAlignment: (NSTextAlignmentimode Sets the alignment of the title hoode

— (void)setTitleFont: (NSFont *)fontObject Sets the font used to avahe title tofontObject

— (void)setTitleWidth: (floatwidth Sets the width of the N®FmMCell’s title field towidth.
— (NSString *jitle Returns the NSérmCell’s title.

— (NSTextAlignment}itleAlignment Returns the alignment of the title.

— (NSFont *)titleFont Returns the font used to @vdhe title.
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— (float}itleW idth Returns the width of the title.
— (float}itleW idth: (NSSizeaSize Returns the width of the title, constrainecafsize

Displaying

— (wid)drawlnteriorW ithFrame: (NSRectkellFrameDraws only the editable x¢ portion of the BrmCell.
inView:(NSView *)contolView
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NSHelpPanel

Inherits From:

Conforms T o:

Declared In:

Class Description

NSRanel : NSVihdow : NSResponder : NSObject

NSCoding (NSResponder)
NSObject (NSObject)

AppKit/NSHelpRanel.h

The NSHelpRnel class is the central component of the OpenStep help systermidepritie Help panel that
displays the tet and illustrations that constitute your applicatsinélp information. The NSHelpRel class object
itself stores the table of associations between an applicatieatinterface objects and specific passages of the

help tet.

Users can display the Help panel by choosing the Help command from an appldafomienu. The panel
employs the metaphor of a book: It displays a table of contents, bxidhatel an inde Users can brese through

the text by clicking entries in the table of contents or idehe panel also supportggertect-like help links, which
appear as diamond-shaped images within titeated allav the user to easily folle cross references. By using the
help cursor and clicking usérterface objects, the user can query the Help panel for information associated with

those objects.

The Help Text

An NSHelpRnel object looks in a language-specific directory within the applicafitepackage for thexethat

it will display. (Some implementations may emploore eficient means of storage than files and directories.) F
example, if the uses’ language preference is English, the panel searches for a directoryHieimedthin the
English.lproj directory of the applicatiog’file package. It searches fortfiles: TableOfContents.rtf and
Index.rtfd . There may also be one or more files containing the batiyht the Help panel will displayhe
table-of-contents, inde and body files are interconnectedabgystem ohelp linksandhelp marlers.

A help marler is a named position holder in the streamxtftén most cases, &'invisible to users. A help link is
a diamond-shapedition embedded in thexte Help links store a file name and, optionadlyhelp mar&r name.

When a user clicks a help link, the Help panel displays the named file. If the help link also storess aanaek
the displayed file is scrolled to the position of the reridnd the tet is selected from the maeKs position to the

end of the line.

Table-of-Contents and Index Files

The table-of-contents and indéles are specially designed documents in Riett Format (R'F). An
NSHelpRanel object identifies these files by namakeOfContents.rtf andindex.rtfd ) and processes them
differently than it does other help files.

The table-of-contents file should contain one entry for each helfiléein the help directoryEach entry bgins
with a help link that stores the name of the destination file for that €otigwing the link is the tet of the entry
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which may wrap and spanvegal lines. Although the table of contents in the Help panel lookstigkdisplayed
by an NSMatrix, it5 actually displayed by a modified N&T object. Thus, you can use the full generality ©FR
to format your table of contents.

The ind« file is structured similarly although there is no enforced one-to-one mapping. Getleeatiglp link
that bgins an inde entry stores both a file name and a rearlame, since an indentry usually points to a specific
word or phrase within a file.

Generic Help Files

An applications Help directory can contain only table-of-contents andxifitkss, and yet the application may be
able to display numerous help subjects, each of a general nature. This is because OpenStep applecatoassha
to generic help files contained in a directory found in a system-specific location.

When a help link is being resels, the NSHelp&hel first looks for the specified file withilne appropriate
language.lproj/Help directory of the applicatioa’file package. If the file isifound, it then searches the directory
of generic help files. This search path is used for all links, whetheatbén the table of contents, ingder body
text.

If one of these generic help files is inappropriate for your application, yeuha remedies: ¥u can remee the
table-of-contents and indentries that refer to it, or you cawerride the file with one that'more appropriate. By
placing a file of the same name and retatocation within your applicatioaHelp directory NSHelpRnel will
display it rather than the generic file.

Associating Help T ext with Objects

The NSHelpRBnel class stores associations betweeninsaface objects and helpde When the user presses the
Help modifier ley (which varies depending on the haraw running the application), a question mark cursor
appears. If the user clicks an object using this cutiserHelp panel displays the associated hetp te

You can attach a help file to a ugaerface object programmaticallgy sending an
attachHelpFile:markerName:to: messagé¢o the NSHelpBnel class object. This method ¢ala file name, a
marker name, and an objedt as its aguments. TheletachHelpFrom: message remes such an association.

Just as with help links, an NSHeho#e| searches both the applicatiofile package and the generic help files in
attempting to find the file associated with a particular-uterface object.

Hidden Files

Although in general therg’a one-to-one relationship between table-of-contents entries and file$liglghe
directory you can force a single table-of-contents entry to represent multiple “hidden” files. This can be useful in
reducing the weerall length of the table of contents.

Hidden files can’be accessed from the table of contents; ratheuser must find them by Help-clicking an object

in the applicatiors user intedce, by using the HelpaRels Find command, by using the ixder by folloving a

help link from some other file. kaever, when a hidden file is displayed, the Help panel must select some entry in
the table of contents.
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Corversely when the user selects such a table-of-contents #mrifielp panel must display one of the files in the
directory of hidden files; by ceantion, this file must be nam®@dolog.rtfd . The prolog file typically informs users
that they can get help on a particular useterface object by Help-clicking that object.

The Help pane$ Find lutton searches through all the files that are connected to table-of-contents entries, first
looking in the applicatios’Help directory and then in the generic help material. If you tdwaht some hidden

file in the generic help material to appear in your applicatibielp panel as the result of a Find operativarride

the filewith an empty file of the same name. Since the file is emptgearch string wilher be found in it, and it

will effectively block the generic file of the same name from bee&ayched.

Searching the Help T ext

By clicking the Help paned' Find lutton, users can search the helg fer strings. NSHelpénel uses tw

approaches to locatextecontaining a specific string. First, it attempts to find the string in the currently displayed
help text by sending the object that displays thd {an instance of NSCStringit) a
findTextiignoreCase:backwards:wrap:message. If the search is unsuccessful, or if the search is continued past
the last occurrence of the string in the current file, the NSldakiPbject scans for the string in other help files,
both within the applicatios’help files and within the generic help files. Some implementations of N&idelpP

may male use of a praously kuilt index of all the help tet to speed this search.

Help Supplements

Since in OpenStep an application may logelcatable modules dynamically (forample, a draing program
could allav the user to load a wedrawing tool), an NSHelp&nel object praides the ability to load supplemental
help information. When the application loads the module, it sends the NSidelpiject an
addSupplement:inPath: message to inform the object of the location of thve Imelp supplement. The
NSHelpRanel object appends the contents of the supplegigatile OfContents.rtf to the &isting table of
contents, so the supplement shouldehatitle that clearly sets itfdfom the main part of the table of contents, for
example:

—Pattern T ool Supplement—

Pattern Options

Brick

Stucco

Wood

Tile

Custom
Resizing and Rotating
Blending Patterns
Index to Supplement

The supplemerd’index is only accessible from the table of contents; the Help maimel& button displays only
the main indg.
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Accessing the Help Panel
+ (NSHelpRinel *)sharedHelpPanel Creates, if necessamnd returns the NSHelpRel object.

+ (NSHelpRinel *sharedHelpPanelWithDir ectory:(NSString *helpDirectory
Creates, if necessamgnd returns the NSHelpRel object.
If the panel is created, it loads the help directory
specified byhelpDirectory The help directory must
reside in the mainundle. If a Help panel alreadyists
but has loaded a help directory other than
helpDirectory a second panel will be created.

Managing the Contents

+ (void)setHelpDirectory:(NSString *helpDirectory Initializes the panel to display the helgttéound in
helpDirectory By defult, the recefer looks for a
directory named “Help”.

— (void)addSupplement(NSString *helpDirectory Append additional help entries to the Help pantble of

inPath: (NSString *supplementi&h contents.
— (NSString *helpDirectory Returns the absolute path of the help directory
— (NSString *helpFile Returns the path of the currently loaded help file.

Attaching Help to Objects

+ (void)attachHelpFile:(NSString *¥ilename Associates the help fildenameandmarkerNamewith
markerName:(NSString *)markerName anObject
to:(id)anObject
+ (void)detachHelpFrom:(id)anObject Remaves ay help information associated wigmObject
Showing Help
— (wid)showFile: (NSString *¥ilename Causes the panel to display the help containdéittimame
atMark er:(NSString *markerName atmarkerName
— (BOOL)showHelpAttachedTo:(id)anObject Causes the panel to display help attacheh@bject
Printing
— (void)print: (id)sender Prints the currently displayed helpte
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NSImage

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying
NSObject (NSObject)

Declared In: AppKit/NSImage.h

Class Description

An NSImage object contains an image that can be compositethare without first being dvan in ary particular
view. It manages the image by:

Reading image data from the applicatiaméle, from an NS&steboard, or from an NSData object.
Keeping multiple representations of the same image.

Choosing the representation tlsadppropriate for a particular data type.

Choosing the representation tlsadppropriate for gngiven display deice.

Caching the representations it uses by rendering thenrécrafen windwss.

Optionally retaining the data used towirdne representations, so thatytlvan be reproduced when needed.
Compositing the image from thefafcreen cache to wheresitheeded on-screen.

Reproducing the image for the printer so that it matches svtigplayed on-screen, yet is the best
representation possible for the printed page.

Automatically using aynfiltering services installed by the user toeen image data from unsupported
formats to supported formats.

Defining an Image

An image can be created frorarious types of data:

Encapsulated PostScript code (EPS)

Bitmap data in &g Image File &rmat (TIFF)

Untagged (r&) bitmap data

Other image data supported by an NSImageRep subctastered with the NSimaggass

Data that can be filtered to a supported type by ainstled filter service
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If data is placed in a file (foxample in an application bndle), the NSInge object can access the data wheare
it's needed to eate the imge. If data is ead fom an NSData object, the NSigeaobject may need to séothe
data itself

Images can also be defined by the program, invtays:

» By drawing the image in an b6creen winde maintained by the NSImage object. In this case, the NSImage
maintains only the cached image.

« By defining a method that can be used towdtee image when needed. This altothe NSIimage to dajate
responsibility for producing the image to some other object.

Image Representations

An NSIimage object carelep more than one representation of an image. Multiple representations permit the image
to be customized for the displayvitee. For example, diferent hand-tuned TIFF images can bevjated for
monochrome and color screens, and an EPS representation or a custom method might be used for printing. All
representations aressions of the same image.

An NSImage returns an NSArray of its representations in responsepoesentationsmessage. Each
representation is a kind of NSImageRep object:

NSEPSImageRep An image that can be recreated from EPS datasthilier stored by the object
or at a knavn location in the file system.

NSBitmaplmageRep An image that can be recreated from bitmap or TIFF data.

NSCustomimageRep An image that can be redva by a method defined in the application.

NSCachedimageRep An image that has been rendered in drsofeen cache from data or

instructions that are no longeraglable. The image in the cache yides the
only data from which the image can be reproduced.

You can define other NSImageRep subclasses for objects that render images from other types of soorce data. T
malke these ne subclassesvailable to an NSImage object, theeed to be added to the NSImageRep clagstre

by invoking theregisterimageRepClassclass method. NSImage determines the data types that each subclass can
support by imoking itsimageUnfilteredFileTypesandimageUnfilteredPasteboardTypesmethods.

Choosing Representations

The NSImage object will choose the representation that best matches the rendées@Bgedehult, the choice
is made according to the folling set of ordered rules. Each rule is applied in turn until the choice of representation
is narraved to one.

1. Choose a color representation for a coloricks and a gray-scale representation for a monochrowieede

2. Choose a representation with a resolution that matches the resolution ofitiee @leif no representation
matches, choose the one with the highest resolution.
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By default, ary image representation with a resolution than intger multiple of the dece resolution is
considered to match. If more than one representation matches, the NSimage will choose the one that’
closest to the dece resolution. Havever, you can force resolution matches to kaat by passing NO to the
setMatchesOnMultipleResolution:method.

Rule 2 prefers TIFF and bitmap representations, whieé halefined resolutionyer EPS representations,
which dont. However, you can use theetUsesEPSOnResolutionMismatchmethod to hee the NSimage
choose an EPS representation in case a resolution matghassible.

3. If all else fils, choose the representation with a specified bits per sample that matches the depth of the
device. If no representation matches, choose the one with the highest bits per sample.

By passing NO to theetPrefersColorMatch: method, you can lva the NSIimage try for a resolution match before
a color match. This essentiallyarts the first and second rules a0

If these rulesdil to narrav the choice to a single representation—b@araple, if the NSimage hasaveolor TIFF
representations with the same resolution and depth—the one that will be chosen is system dependent.

Caching Representations

When first askd to composite the image, the NSImage object chooses the representatidresitdtr the

destination display dece, as outlined abwe. It renders the representation in afrsafeen winder on the same

device, then composites it from this cache to the desired location. Subsequent requests to composite the image use
the same cache. Representations awached until thgre needed for compositing.

When printing, the NSImage tries not to use the cached image. Instead, it attempts to render on the printer—using
the appropriate image data, or a dated method—the besersion of the image that it can. Only as a last resort
will it image the cached bitmap.

Image Size

Before an NSImage can be used, the size of the image must be set, in units of the base coordinate system. If a
representation is smaller ordgr than the specified size, it can be scaled to fit.

If the size of the image hasmilready been set when the NSIimage ivigier with a representation, the size will
be set from the data. The bounding box is used to determine the size of an NSEPSImageRep. The TIFF fields
“ImagelLength” and “ImageWith” are used to determine the size of an NSBitmaplmageRep.

Coordinate Systems

Images hee the horizontal andevtical orientation of the base coordinate systeny, t@at be rotated or flipped.
When composited, an image maintains this orientation, no matter what coordinate sgystemptsited to. (The
destination coordinate system is used only to determine the location of a composited image, not its size or
orientation.)

It's possible to refer to portions of an image when compositing by specifying a rectangle in the ¢omginate
system, which is identical to the base coordinate systaapethat the origin is at thewer left corner of the
image.
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Named Images

An NSImage object can be identified either bydter by a name. Assigning an NSimage a name adds it to a table

kept by the class object; each name in the database identifies one and only one instance of the class. When you ask
for an NSImage object by name (with thrageNamed:method), the class object returns the one from its database,
which also includes all the system bitmapsvted by the Application Kit. If thers’no object in the database for

the specified name, the class object tries to create one by checking for a system bitmap of the same name, checking
the name of the applicatianbwvn image, and then checking for the image in the applicatioain lindle.

If a section or file matches the name, an NSimage is created from the data storedthese.tiferefore create
NSImage objects simply by including EPS or TIFF data for them withindgaugable file, or in files inside the
applications file package.

Image Filtering Ser vices

NSImage is designed to automaticallydadwantage of useinstalled filter services for cearting unsupported
image file types to supported image file types. The class mietlag@File Typesreturns an array of all file types
from which NSImage can create an instance of itself. This list includes all file types supporigidtbyeic
subclasses of NSImageRep, and those types that canvestedrio supported file types through a tisstalled
filter service.

Initializing a New NSImage Instance

— (id)initByReferencingFile:(NSString *filename Initializes the n& NSImage from the data filename The
file is assumed to persist and may be reread later if the
NSImage is resized or otherwise modified.

— (id)initwW ithContentsOfFile: (NSString *filename
Initializes the ne NSImage from the data filename

— (id)initW ithData: (NSData *pata Initializes the n& NSImage frondata

— (id)initW ithPasteboard(NSPRasteboard asteboad
Initializes the n& NSImage with the data pasteboad.

— (id)initW ithSize:(NSSizepSize Initializes the ne&v NSImage to the specified size.

Setting the Size of the Image
— (woid)setSize(NSSizeaSize Sets the size of the imagea8izein base coordinates.

— (NSSizegize Returns the size of the image.

Referring to Images by Name

+ (id)imageNamed(NSString *hame Returns the NSImage objectirag name Searches the
main tundle for the image if necessary
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— (BOOL)setName(NSString *name

— (NSString *hame

Specifying the Image

Assignsnameto be the recger’s name. Returns NO if

nameis already in use; otherwise, returns YES.

Returns the recegr's name.

— (wid)addRepresentation(NSImageRep ijnageRep

AddsimageRepto the recsier’s list of representations.

— (wid)addRepresentations(NSArray *)JimageRepAray

— (void)lockFocus

Adds theimageRes fromimageRepArayto the receaier’s

list of representations.

Prepares for dwing in the best representation.

— (wid)lockFocusOnRepesentation(NSImageRep ijnageRep

— (woid)unlockFocus

Using the Image

— (wid)compositeoPoint: (NSPointaPoint
operation:(NSCompositingOperatioop

— (void)composite oPoint: (NSPointaPoint
fromRect(NSRectaRect
operation:(NSCompositingOperationp

— (void)dissolveToPoint: (NSPointaPoint
fraction: (floatjaFloat

— (wid)dissoheToPoint: (NSPointaFoint
fromRect(NSRectaRect
fraction: (float)aFloat

Choosing Which Image Representation to Use
— (void)setPrefersColorMatch:(BOOL)flag
— (BOOL)refersColorMatch

Prepares for dwing inimageRep

Balances a preouslockFocusor
lockFocusOnRepesentation:

Composites the image &hvint using the operatioap.

Composites thaRectportion of the image taFoint using
the operatiorop.

Composites the image &oint using thedissolve
operatoraFloatis a \alue from 0.0 to 1.0 that
determines he much of the resulting composite comes
from the receier.

Composites thaRectportion of the image taFoint using
thedissole operatoraFloatis a \alue from 0.0 to 1.0
that determines Womuch of the resulting composite
comes from the reoesr.

Determines whether color matches are preferred.

Returns whether color matches are preferred.

— (wid)setUsesEPSOnResolutionMismatcBOOL)flag
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— (BOOL)usesEPSOnNResolutionMismatch Returns whether to use EPS representations on mismatch.

— (wid)setMatchesOnMultipleResolution(BOOL)flag
Sets whether resolution multiples match.

— (BOOL)matchesOnMultipleResolution Returns whether resolution multiples match.

Getting the Representations

— (NSImageRep HestRepresentationforDevice:(NSDictionary *)JeviceDescription
Returns the best representation for thaéaiedescribed by
deviceDescription If deviceDescriptions nil, the
current deice is assumed. S&Graphics.hfor
appropriate dictionarydys and alues.

— (NSArray *representations Returns an array of all the representations.

— (wid)removeRepresentation(NSImageRep imageRep
RemaoresimageRepfrom the receier’s list of

representations.
Determining How the Image is Stored
— (void)setCachedSeparatelf{BOOL)flag Sets whether representations are cached separately
— (BOOL)sCachedSeparately Returns whether representations are cached separately
— (woid)setDataRetained(BOOL )flag Sets whether image data is retained by the object after the

image is cached.
— (BOOL)sDataRetained Returns whether image data is retained.

— (wid)setCacheDepthMatchesimageDepthiBOOL)flag
Sets whether the dailt depth limit applies to caches.

— (BOOL)cacheDepthMatchesimageDepth Returns whether the deflt depth limit applies to caches.

Determining How the Image is Drawn

— (BOOL)sValid Returns YES to indicate that the reegis image is alid.
— (void)setScalesWhenResize(BOOL)flag If flag is YES, representations are scaled to fit.
— (BOOL)scalesWhenResized Returns whether representations are scaled to fit.

— (wid)setBackgioundColor:(NSColor *)aColor  Sets the background color of the imaga@vlor.

— (NSColor *packgroundColor Returns the background color of the image.
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— (BOOL)YrawRepresentation(NSImageRep fjnageRep

inRect:(NSRectaRect Overridden to hee imageRepdrav the representation in
aRect
— (woid)recache Invalidates caches of all representations, sp Wik be
redravn.

Assigning a Delegate
— (wid)setDelegate(id)anObject MakesanObijectthe delgate of the NSimage.
— (id)delegate Returns the detmte of the NSImage.

Producing TIFF Data for the Image

— (NSData *YIFFRepr esentation Returns a data object containing TIFF for all
representations, using their daft compressions.

— (NSData *TIFFRepr esentationUsingCompession(NSTIFFCompressiogpmp
factor: (floatjaFloat Returns a data object containing TIFF for all the
representations.

Managing NSImageRep Subclasses

+ (NSArray *JimageUnfilteredFileTypes Returns an array of file types recognized by the NSIimage
without filtering. This list comes from allgestered
NSImageReps.

+ (NSArray *JmageUnfilteredPasteboardTypes
Returns an array of pasteboard types recognized by the
NSImage.

Testing Image Data Sources

+ (BOOL)canInitW ithPasteboard{NSPasteboard *asteboadl
Returns YES if the recetr can create a representation
from pasteboad; otherwise, returns NO.

+ (NSArray *JmageFileTypes Returns an array of supported image data file types.

+ (NSArray *imagePasteboardTypes Returns an array of supported pasteboard types.
Methods Implemented by the Delegate

— (NSImage *imageDidNotDraw:(id)sender Responds to message timbge couldnt be composited
inRect:(NSRectapRect into aRect
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NSImageRep

Inherits From:

Conforms T o:

Declared In:

Class Description

NSObject

NSCoding, NSCopying
NSObject (NSObject)

AppKit/NSImageRep.h

NSImageRep is an abstract superclass; each of its subclasasshavato drav an image from a particular kind
of source data. While an NSImageRep subclass can be used ditedslyically used through an NSImage object.
An NSImage manages a group of representations, choosing the best one for the currentvizdput de

There are four subclasses defined in the Application Kit:

Subclass

NSBitmaplmageRep
NSEPSImageRep
NSCustomimageRep
NSCachedlimageRep

Source Data

Tag Image File érmat (TIFF) and other bitmap data
Encapsulated PostScript code (EPS)

A delggated method that can dvahe image

A rendered image, usually in arf-streen windw

You can define other NSImageRep subclasses for objects that render images from other types of source
information. Nev subclasses must be added to the NSImageRep dgsisyréy irnvoking the
registerlimageRepClassclass method. The NSImageRep subclass informs dgistrgeof the data types it can
support through itsnageUnfilteredFileTypes imageUnfilteredPasteboardTypes andcaninitW ithData: class
methods. Once an NSImageRep subclasgistezed, an instance of that subclass is creatgih@NSImage
encounters the type of data handled by that subclass.

Creating an NSImageRep

+ (id)imageRepWthContentsOfFile: (NSString *¥ilename
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In subclasses that respondrttageFileTypesand
imageRepWithData:, returns an object that has been
initialized with the data ifilename NSImageRepg’
implementation returns an instance of the appropriate
registered subclass.

Classes: NSImageRep-129



+ (NSArray *JimageRepsWthContentsOfFile: (NSString *¥ilename

In subclasses that respondrtageFileTypesand
imageRepWthData: (orimageRepWthData:),
returns an array of objects thavhaeen initialized
with the data iffilename NSImageReg’
implementation returns an array of objects (each an
instance of the appropriategistered subclass) that
have been initialized with the datafitename

+ (id)imageRepWthPasteboard{NSPasteboard Pasteboad

In subclasses that respondrtagePasteboardTypesand
imageRepWthData:, returns an object that has been
initialized with the data ipasteboad. NSImageReg'
implementation returns an instance of the appropriate
registered subclass.

+ (NSArray *imageRepsWthPasteboard(NSPasteboard f)asteboad

Checking Data T ypes
+ (BOOL)canInitwW ithData: (NSData *fata

In subclasses that respondragePasteboardTypesand
imageRepsWthData: (orimageRepWthData:),
returns an array of objects thawbhaeen initialized
with the data irpasteboad. NSImageRep’
implementation returns an array of objects (each an
instance of the appropriategistered subclass) that
have been initialized with the data rasteboadl.

Overridden in subclasses to return YES if the nemretan
initialize itself fromdata

+ (BOOL)canInitW ithPasteboard(NSPRasteboard )asteboad

+ (NSArray *JimageFileTypes
+ (NSArray *JmagePRasteboardTypes

+ (NSArray *imageUnfilteredFileTypes

+ (NSArray *JimageUnfilteredPasteboardTypes
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Overridden in subclasses to returnYES if the nesretan
initialize itself frompasteboadl.

Returns an array of strings representing all file types.

Returns an array of strings representing all pasteboard
types.

Returns an array of strings representing directly supported
file types.

Returns an array of strings representing directly supported
pasteboards.
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Setting the Size of the Image
— (void)setSize{NSSizenSize
— (NSSizejize

Specifying Information about the Representation
— (int)bitsPerSample
— (NSString *rolorSpaceName
— (BOOL)hasAlpha
— (BOOL)sOpaque
— (int)pixelsHigh
— (int)pixelsWide
— (wid)setAlpha:(BOOL)flag

— (void)setBitsRerSample{int)anint

— (woid)setColorSpaceNamdgNSString *)aString
— (void)setOpaque(BOOL)flag
— (void)setPixelsHigh{int)anint

— (woid)setPixelsWde:(int)anint

Drawing the Image

— (BOOL)Ydraw
— (BOOL)rawAtP oint: (NSPointaPoint

— (BOOL)YrawInRect: (NSRectaRect
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Sets the size of the image.

Returns the size of the image.

Returns the number of bits per gixn each component.
Returns the name of the imageblor space.

Returns whether there is avevage component.
Returns whether the representation is opaque.
Returns the height specified in the image data.
Returns the width specified in the image data.

Informs the receier whether there is a werage
component.

Informs the receier there ar@anintbits/pixel in a
component.

Informs the receier of the images color space.
Informs the receker of the image opacity

Informs the receier that its data is for an imagelnt
pixels high.

Informs the receier that its data is for an imagalnt
pixels wide.

Implemented by subclasses towlrthe image.

Modifies current coordinates so the image isvrat
aPoint.

Modifies current coordinates so the image iswvidran
aRect
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Managing NSIimageRep Subclasses

+ (ClassimageRepClassbrData:(NSData *fata  Returns the NSImageRep subclass that handles data of type
data

+ (ClassimageRepClassBrFile Type:(NSString *type
Returns the NSimageRep subclass that handles data of file

typetype

+ (ClassimageRepClassbrPasteboardType:(NSString *type
Returns the NSImageRep subclass that handles data of

pasteboard typg/pe

+ (void)registerimageRepClasgClass)mageRepClass
AddsimageRepClasso the rgistry of azailable
NSImageRep classes. This method posts the
NSImageRepRgistryChangedNotification notification
with the receiing object to the dellt notification
center

+ (NSArray *registeedimageRepClasses Returns the names of thegistered NSImageRep classes.

+ (void)unregisterimageRepClasgClassimageRepClass
RemaosesimageRepClas$rom the rgistry of available
NSImageRep classes. This method posts the
NSImageRepRgstryChangedNotification notification
with the recaiing object to the delult notification
center
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NSMatrix

Inherits From: NSControl : NSVew : NSResponder : NSObject
Conforms T o: NSCoding (NSResponder)

NSObject (NSObject)
Declared In: AppKit/NSMatrix.h

Class Description

NSMatrix is a class used for creating groups of NSCells thekt tegether in &rious vays. It includes methods

for arranging NSCells in ms and columns, either with or without space between them. NSCells in an NSMatrix
are numbered by woand column, each starting with 0; faiaeple, the top left NSCellould be at (0, 0), and the
NSCell thats second den and third acrossoeuld be at (1, 2).

The cell objects that an NSMatrix contains are usually of a single subclass of N8C&ky lcan be of multiple
subclasses of NSCell. The only restriction is that all cell objects must be the same size. An NSMatrix can be set up
to create n& NSCells by coping a prototype object, or by allocating and initializing instances of a specific NSCell
class.

An NSMatrix adds to NSContral'taget/action paradigm by alling a separate tget and action for each of its
NSCells in addition to itswan taiget and action. It also alles for an action message tlsasent when the user
double-clicks an NSCell, and which is sent in addition to the single-click action message. If an NSCe¢hdeesn’
an action, the NSMatrix sends itwm action to its wn taget. If an NSCell doeshhave a taget, the NSMatrix
sends the NSCed#’action to its wn taget. The double-click action of an NSMatrix isvalys sent to the tget of
the NSMatrix.

Since the user might press the moustdn while the cursor is within the NSMatrix and then drag the mouse
around, NSMatrix dérs four “selection modes” that determinanhidSCells behee when the NSMatrix is
tracking the mouse:

* NSTrackModeMatrix is the most basic mode of operation. In this mode the NSCells eda@siack the
mouse withirackMouse:inRect:ofView:untiiMouseUp: when&er the mouse is inside their bounds. No
highlighting is performed. Anxample of this mode might be a “graphic equalizer” NSMatrix of sliders,
where meing the mouse around causes the sliders teernader the mouse.

» NSHighlightModeMatrix is a modification of N88ckModeMatrix. In this mode, an NSCell is highlighted
before its asled to track the mouse, then unhighlighted whenditne tracking. This is useful for multiple
unconnected NSCells that use highlighting to inform the user thaathdeing tracd (like push-bttons
and switches).

* NSRadioModeMatrix is used when yoamt no more than one NSCell to be selected at a time. It can be
used to create a set afttbns of which one and only one is selected (tkehe option of alling no lutton
to be selected). Antime an NSCell is selected, the imusly selected NSCell is unselected. The canonical
example of this mode is a set of radiattons.
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* NSListModeMatrix is the opposite of NgckModeMatrix. NSCells are highlightedjtldont track the
mouse. This mode can be used to select a ranget oftaes, for gample. NSMatrix supports the standard
multiple-selection paradigms of dragging to select, using the ghifoknale discontinuous selections, and

using the alternategy to extend selections.

Initializing the NSMatrix Class
+ (ClassgellClass

+ (void)setCellClass(Classtlassid

Initializing an NSMatrix Object
— (id)initW ithFrame: (NSRectjrameRect

— (id)initW ithFrame: (NSRectjrameRect
mode;(int)aMode
cellClass(Classtlassld
numberOfRows:(int)rowsHigh
numberOfColumns:(int)colsWde

— (id)initwW ithFrame: (NSRectjrameRect
mode(int)aMode
prototype:(NSCell *)aCell
numberOfRows:(int)rowsHigh
numberOfColumns:(int)colsWde

Setting the Selection Mode
— (NSMatrixModeinode
— (void)setMode(NSMatrixModepMode

Configuring the NSMatrix
— (BOOLallowsEmptySelection
— (BOOL)sSelectionByRect

— (void)setAllowsEmptySelection(BOOL)flag

— (woid)setSelectionByRec{BOOL)flag
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Returns the dellt class used to malcells.

Sets the defult class used to malcells.

Initializes a nev NSMatrix object iframeRect

Initializes a nev NSMatrix object inframeRegtwith
aModeas the selection modeassldas the class used
to male nev cells, and hang rowsHighrows and
colsWde columns.

Initializes a nev NSMatrix object with the gien \alues
with aModeas the selection modaCell as the
prototype copied to maknev cells, and hang
rowsHighrows andcolsWde columns.

Returns the selection mode of the matrix.

Sets the selection mode of the matrix.

Returns whether & possible to he no cells selected.
Returns whether a user can drag a rectangular selection.
Sets whether i possible to ha no cells selected.

Sets whether a user can drag a rectangular selection (the
default is YES). Ifflag is NO, selection is on a
row-by-row basis.
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Setting the Cell Class

— (ClassgellClass Returns the subclass of NSCell used to enadw cells.
— (id)prototype Returns the prototype cell copied to raaiev cells.

— (wid)setCellClass(Classklassid Sets the subclass of NSCell used to enadv cells.

— (void)setPrototype:(NSCell *)aCell Sets the prototype cell copied to realev cells.

Laying Out the NSMatrix

— (wid)addColumn Adds a n& column of cells to the right of the last column.

— (woid)addColumnWithCells: (NSArray *)cellArray Adds a n& column of cells, using those contained in
cellArray.

— (void)addRow Adds a ner row of cells belav the last rav.

— (wid)addRowWithCells:(NSArray *)cellArray Adds a ner row of cells, using those contained in

cellArray.
— (NSRectellFrameAtRow: (int)row Returns the frame rectangle of the cellaar andcolumn
column:(int)column
— (NSSizegellSize Returns the width and height of cells in the matrix.
— (woid)getNumberOfRows:(int *)rowCount Gets the number of ws and columns in the matrix.
columns(int *) columnCount
— (woid)insertColumn:(int)column Inserts a n@ column of cells atolumn creating as man

as needed to makhe matrixcolumncolumns wide.

— (void)insertColumn:(int)columnwithCells: (NSArray *)cellArray
Inserts a n@ row of cells atcolumn using those contained
in cellArray.

— (wid)insertRow: (int)row Inserts a ne@ row of cells atrow, creating as manas
needed to makthe matrixow rows wide.

— (wid)insertRow: (int)row withCells: (NSArray *)cellArray
Inserts a n& row of cells atrow, using those contained in

cellArray.
— (NSSizeintercellSpacing Returns the ertical and horizontal spacing between cells
— (NSCell *makeCellAtRow: (int)row Creates a e cell atrow, columnin the matrix and returns
column:(int)column it.
— (void)putCell: (NSCell *)newCell Replaces the cell abw andcolumnwith nenCell.

atRow:(int)row
column:(int)column
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— (wid)removeColumn:(int)column
— (woid)removeRaow: (int)row

— (void)renewRawvs:(int)nevRows
columnsi(int)newColumns

— (woid)setCellSize(NSSizenSize

— (wid)setintercellSpacing(NSSizeaSize

Remoaores the column atolumn releasing the cells.
Removes the rav atrow, releasing the cells.

Changes the number ofwe and columns in the reger
without freeing an cells.

Sets the width and height of all cells in the matrix.

Sets the ertical and horizontal spacing between cells.

— (void)sortUsingFunction:(int (*)(id elementlid element2void *userDatg)compaator

context:(void *)context

— (woid)sortUsingSelector(SEL)compagtor

Finding Matrix Coordinates

— (BOOL)getRow:(int *)row
column:(int *)column
forPoint: (NSPointaFoint

— (BOOL)getRow:(int *)row
column:(int *)column
ofCell:(NSCell *)aCell

Modifying Individual Cells

— (void)setState(int)value
atRow: (int)row
column:(int)column

Selecting Cells
— (void)deselectAllCells

— (void)deselectSelectedCell
— (woid)selectAll:(id)sender

— (woid)selectCellAtRaw: (int)row
column:(int)column

— (BOOL)electCellWthTag:(int)anint
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Sorts the receer’s cells in ascending order as defined by
the comparison functiooompaator. context is passed
as the functiors third agument.

Sorts the recger’s cells in ascending order as defined by
the comparison methambmpaator.

Gets the nv and column position correspondinggatiéint.
Returns YES ifaPoint is within the matrix;
NO otherwise.

Gets the rer and column position dCell.
Returns YES ifiCellis in the matrix; NO otherwise.

Sets the state of the cellratv andcolumnto value

Clears the receer’s selection, assuming that the NSMatrix
allows an empty selection.

Deselects the selected cell.
Selects all the cells in the matrix.

Selects the cell abw andcol.

Selects the cell with the tagint
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— (id)selectedCell

— (NSArray *selectedCells

— (int)selectedColumn

— (int)selectedRav

— (wid)setSelectionFom:(int)startRos
to:(int)endPs
anchor:(int)anchorPos
highlight: (BOOL)flag

Finding Cells

— (id)cellAtRow: (int)row
column:(int)column

— (id)cellWithTag:(int)anint
— (NSArray *xells

Modifying Graphic Attributes
— (NSColor *packgroundColor
— (NSCaolor *rellBackgroundColor
— (BOOL)drawsBackground

— (BOOL)YrawsCellBackground

Returns the most recently selected cetibif no cell has
been selected.

Returns an array containing the selected cells.

Returns the column of the selected cell or —1 if no column

has been selected.

Returns the v of the selected cell or —1 if nowdhas been
selected.

Selects the cells in the matrix frastartRFosto endps,
counting in rav order from the upper left, as though

andorPoswere the number of the last cell selected, and

highlighting the cells according ftag.

Returns the cell at vorow and columrcol.

Returns the cell hdng anintas its tag.

Returns the matrig'array of cells.

Returns the color of the background between cells.
Returns the color of the background within cells.

Returns whether the rewer dravs the background
between cells.

Returns whether the reger dravs the background within
cells.

— (void)setBackgioundColor:(NSColor *)aColor  Sets the color of the background between cellgolor.

— (wid)setCellBackgroundColor:(NSColor *)aColor
Sets the color of the background within cella@olor.

— (woid)setDrawsBackgiound:(BOOL)flag Sets whether the reeer dravs the background between

cells.

— (void)setDrawsCellBackgound:(BOOL)flag Sets whether the reser dravs the background within
cells.
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Editing T ext in Cells
— (void)selectext:(id)sender Selects the t& in the first or last editable cell.

— (id)selectextAtRow: (int)row Selects the td of the cell atow, columnin the matrix.
column:(int)column

— (void)textDidBeginEditing: (NSNotification *notification
Invoked when therg’a change in thexeafter the receier

gains first responder status. el behaior is pass to
this message on to thetelelegate. This method posts
the NSControl&tDidBeginEditingNotification
notification with the receging object and, in the
notification’s dictionary the tet object (with the &y
NSFieldEditor) to the dallt notification center

— (void)textDidChange:(NSNotification *notification

Invoked upon a &-down event or paste operation that
changes the reair's contents. Dafult behaior is to
pass this message on to the delegate. This method
posts the NSControéktDidChangeNotification
notification with the recging object and, in the
notification's dictionarythe text object (ley
NSFieldEditor) to the deiilt notification center

— (void)textDidEndEditing: (NSNatification *notification
Invoked when tet editing ends and then foanded to the
text delggate. This method posts the notification
NSControlextDidEndEditingNatification with the
receving object and, in the notificatiadictionarythe
text object (with the ky NSFieldEditor) to the dafilt
notification center

— (BOOL)textShouldBeginEditing:(NSText *)textObject
Invoked to let the NSaxtField respond to impending
changes to its i and then fonarded to the te&
delayate.

— (BOOL)textShouldEndEditing: (NSText *) textObject
Invoked to let the NSaxtField respond to impending loss
of first responder status and then farded to the
delegate.

Setting T ab Key Behavior

— (id)nextText Returns the object to be selected when the user presses T
while editing the last t cell.
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— (id)previousText

— (wid)setNextText:(id)anObject

— (void)setPreviousText:(id)anObject

Assigning a Delegate
— (woid)setDelegateiid)anObject

— (id)delegate

Resizing the Matrix and Cells
— (BOOL)autosizesCells
— (void)setAutosizesCells(BOOL)flag
— (woid)set\alidateSize(BOOL)flag

— (void)sizeToCells

Scrolling

— (BOOL)isAutoscroll

— (woid)scrollCellToVisibleAtRow: (int)row

column:(int)column

— (void)setAutoscroll: (BOOL)flag

— (woid)setScollable:(BOOL)flag

Displaying

— (void)drawCellAtRow: (int)row
column:(int)column

— (wid)highlightCell: (BOOL)flag
atRow: (int)row
column:(int)column
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Returns the object to be selected when the user presses
Shift-Tab while editing the first k& cell.

Sets the object to be selected when the user presises T
while editing the last ta cell.

Sets the object to be selected when user presses 8ift-T
while editing the first tet cell.

Sets the defmte for messages from the field editor

Returns the detmte for messages from the field editor

Returns whether the matrix resizes its cells automatically
Sets whether the matrix resizes its cells automatically
Sets whether the cell size needs to be recalculated.

Resizes the matrix to fit its cellgatly.

Returns whether the matrix automatically scrolls when
dragged in.

Scrolls the matrix so that the cellraiv andcolumnis
visible.

Sets whether the matrix automatically scrolls when
dragged in.

If flag is YES, malks all the cells scrollable.

Displays the cell atow andcol.

Highlights (or unhighlights) the cell abw; col.
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Target and Action
— (SELYoubleAction
— (void)setDoubleAction(SEL)aSelector
— (SEL)rrorAction
— (BOOL)sendAction

— (void)sendAction(SEL)aSelector
to:(id)anObject
forAllCells: (BOOL)flag

— (wid)sendDoubleAction

— (wid)setErrorAction: (SEL)aSelector

Handling Event and Action Messages

— (BOOL)acceptsFirstMousef{NSEwent *)theEvent

— (wid)mouseDavn:(NSEwent *)theEvent

— (inthmouseDavnFlags

Returns the action method for double clicks.
Sets the action method used on double-clickeSelector
Returns the action method for editing errors.

Sends the selected csliction, or the NSMatrig'action if
the cell doesi’have one.

SendsaSelectoito anObject for all cells ifflag is YES.

Sends the action corresponding to a double-click.

Sets the action method for editing errora&elector

Returns NO only if receer's mode is NSListModeMatrix.

Responds to a mousewdo ezent. A mouse-don event in
a tet cell initials editing mode. A double-click inan
cell type except a t&t cell sends the double-click action
of the NSMatrix (if there is one) in addition to the
single-click action.

Returns theent flags in déct at start of tracking.

— (BOOL)YerformK eyEquivalent:(NSEwent *)theEvent

Managing the Cursor

— (void)resetCursorRects
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Simulates a mouse click in the appropriate cell.

Resets cursor rectangles so that the cursor becomes an
I-beam wer tet cells.
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NSMenu

Inherits From: NSRanel : NSVihdow : NSResponder : NSObject
Conforms T o: NSCoding (NSResponder)

NSObject (NSObject)
Declared In: AppKit/NSMenu.h

Class Description

This class defines an object that manages an applicati@mius. An NSMenu object displays a list of items that a
user can choose from. When an item is ekt may either issue a command directly or bring up another menu
(asubmenythat ofers further choices. An NSMenu objecthoices are implemented as a column of
NSMenuCells in an NSMatrix.

Each NSMenuCell can be configured to send its action messagedetadato bring up a submenu. When the

user clicks a submenu item, the submenu is displayed on the screen, attached to its supermenu so that if the user
drags the supermenu, the submenu¥aildg. A submenu may also be tomay from its supermenu, in which case

it displays a closeuiton.

Exactly one NSMenu created by the application is designated as the main menu for the application (with
NSApplications setMainMenu: method). This menu is displayed on top of all other wivelehenger the
application is actie, and should ver display a closeutton (because the main menu doebale a supermenu).

See the NSMenuCell and NSMatrix class specificiations for more details.

Controlling Allocation Zones

+ (NSZone *menuZone Returns the zone from which NSMenus should be
allocated, creating one if necessary

+ (void)setMenuZone(NSZone *gone Sets the zone from which NSMenus should be allocated.
Initializing a New NSMenu
— (id)initW ith T itle: (NSString *gaTitle Initializes and returns a weNSMenu usingTitle for its

title.

Setting Up the Menu Commands

— (id)addltemWithT itle: (NSString *aString Adds a ner item with titleaString actionaSelectorand
action:(SEL)aSelector key equivalentcharCodeto the end of the NSMenu.
keyEquivalent:(NSString *xharCode Returns the ne NSMenucCell.
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— (id)insertitemWithT itle: (NSString *)aString
action:(SEL)aSelector
keyEquivalent:(NSString *charCode
atIndex:(unsigned infpdex

— (NSMatrix *)itemMatrix

— (void)setltemMatrix: (NSMatrix *)aMatrix

Finding Menu Items
— (id)cellWithTag:(int)aTag
Building Submenus
— (NSMenucCell *$etSubmenu(NSMenu *aMenu
forltem: (NSMenuCell *pCell

— (wid)submenuAction:(id)sender

Managing NSMenu Windows
— (NSMenu *pttachedMenu

— (BOOL)sAttached

— (BOOL)isTornOff

Adds a nes item atindex having the titleaString action
aSelectorand ley equivalentcharCode Returns the
nev NSMenuCell.

Returns the NSMatrix of NSMenuCell items.

Replaces the current matrix of items wathatrix.

Returns the NSMenuCell that hafag as its tag.

MakesaMenua submenu controlled &aCell.

Activates a submenu attached to sesddBMenu.

Returns the NSMenu attached to the nemeornil if
theres no such object.

Returns YES if the recer is attached to another menu and
NO otherwise.

Returns NO if the recegr is attached to another menu (or
if it' s the main menu) and YES otherwise.

— (NSPointjocationForSubmenu:(NSMenu *aSubmenu

— (wid)sizeToFit

— (NSMenu *supermenu

Displaying the Menu

— (BOOL)autoenablesltems

— (void)setAutoenablesltems{BOOL)flag
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Determines where to display an attached submenu when
it's brought up.

Resizes the recegr to eactly fit the command items.

Returns the receér's supermenu.

Returns whether the reger enables and disables its
NSMenuCells. (See the NSMenuActionResponder
informal protocol.)

Sets whether the reser enables and disables its
NSMenuCells. (See the NSMenuActionResponder
informal protocol.)
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NSMenuCell

Inherits From: NSButtonCell : NSActionCell : NSCell : NSObiject
Conforms T o: NSCoding, NSCopying (NSCell)

NSObject (NSObject)
Declared In: AppKit/NSMenuCell.h

Class Description

NSMenuCell is a subclass of NSButtonCell that defines objects that are used in menus. NSMenuQbHsrdra
text left-justified and sh@ an optional ky equivalent or submenu anmnoon the right. See the NSMenu class

specification for more information.

Checking for a Submenu

— (BOOLhasSubmenu

Managing User Key Equivalents

+ (void)setUsesUserléyEquivalents:(BOOL)flag

+ (BOOL)usesUserkeyEquivalents

— (NSString *userKeyEquivalent
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Returns YES if the receer has a submenu.

If flag is YES, NSMenuCells conform to user preferences
for key equivalents; otherwise, thesik equivalents
originally assigned to the NSMenuCells are used.

Returns YES if NSMenuCells conform to user preferences
for key equivalents; otherwise, returns NO.

Returns the usassigned & equvalent for the
NSMenuCell.
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NSOpenPanel

Inherits From: NSSaePRanel : NSRnel : NSVihdow : NSResponder : NSObject

Conforms T o: NSCoding (NSResponder)
NSObject (NSObject)

Declared In: AppKit/NSOpenRnel.h

Class Description

NSOpenRnel praides the Open panel of the OpenStep user atterfApplications use the Open panel as a
cornvenient vay to query the user for the name of a file to open. The Open panel can only be run modally

Most of this class behaior is defined by its superclass, N8&8gnel. NSOpendhel adds to this bewar by:
» Letting you specify the types (by file-namdaeansion) of the items that will appear in the panel
» Letting the user select files, directories, or both
» Letting the user select multiple items at a time

Typically, you access an NSOpetel by ivoking theopenPanelmethod. When the class reees aropenPanel
message, it tries to reuse atiséing panel rather than create avrane. If a panel is reused, its attriibs are reset

to the dedult values so that thefett is the same as reeiig a nev panel. Because Open panels may be reused,
you shouldrnt modify the instance returned bpenPRanel, except through the methods listed beland those
inherited from its superclass, NS@&anel). for ekample, you can set the pasdiitle and whether it ales

multiple selection, bt not the arrangement of thattons within the panel. If you must modify the Open panel
substantiallycreate and manage yowvminstance using thedloc... andinit... methods rather than tbpenPanel
method.

Accessing the NSOpenPanel

+ (NSOpenBgnel *openPanel Returns an NSOpe@Rel object haing defwlt

initialization.
Filtering Files

— (BOOLllowsMultipleSelection Returns YES if the panel alls the user to open multiple
files (and directories) at a time.

— (BOOL)anChooseDiectories Returns YES if the panel alls the user to choose
directories.

— (BOOL)anChooseFiles Returns YES if the panel alis the user to choose files.
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— (woid)setAllowsMultipleSelection(BOOL)flag Sets whether the user can open multiple files (and
directories) at a time.

— (woid)setCanChooseDiectories(BOOL)flag Sets whether the user can choose directories.

— (void)setCanChooseFilegBOOL)flag Sets whether the user can choose files.

Querying the Chosen Files

— (NSArray *¥ilenames Returns an array containing the names of the selected files
and directories.

Running the NSOpenPanel

— (intjrunModalF orTypes(NSArray *)fileTypes Invokes therunModalF orDir ectory:file:types: method,
using the last directory from which a fileaschosen as
the path ayument. Returns thealue returned by that
method.

— (int)runModalF orDir ectory:(NSString *path Displays the panel and ¢pes its @ent loop. The panel
file:(NSString *filename displays the files ipaththat match the types in
types:(NSArray *YileTypes fileTypes(an array of NSString objects), wittename

selected. Returns NSOKButton (if the user clicks the
OK hutton) or NSCancelButton (if the user clicks the
Cancel lntton).
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NSPagelLayout

Inherits From: NSRanel : NSVihdow : NSResponder : NSObject
Conforms T o: NSCoding (NSResponder)

NSObject (NSObject)
Declared In: AppKit/NSPageLayout.h

Class Description

NSPagelLayout is a type of N@Rel that queries the user for information such as paper type and orientation. This
information is stored in an NSPrintinfo object, and is later used when printing. TlagdlSFout panel is created,
displayed, and run (in a modal loop) whemuaPagelLayout: message is sent to the NSApplication object. By
default, this message is sent up the responder chain when the user clickgehefPout menu item.

Typically, you access an N&BeLayout panel by vioking thepageLayout method. When the class reges a
pagelLayout message, it tries to reuse aiséng panel rather than create avene. If a panel is reused, its
attributes are reset to the deft values so that thefett is the same as recigig a nev panel. Becauseslge Layout
panels may be reused, you shoulanbddify the instance returned pggelayout, except through the methods
listed belov. If you must modify the #e Layout panel in otherays than those alleed by its methods, create and
manage yourwn instance using thaloc... andinit... methods rather than tipageLayout method.

You can add yourvn controls to the &ye Layout panel through teetAccessorylew: method. The panel is
automatically resized to accommodate the M@&\that youve added. Note that you caretrieve the
NSPagelLayous settings through messages to the page layout panel objectg®lSyout does not ha
accessor methods to obtain the state of its controls. If controls you add through an accessesd/ie kne the
values of thexdsting controls in the page layout panel (or vieesa), access N&elLayou controls using the
tags defined iM\ppKit/NSPagelLayout.ras aguments toiewWithTag: messages to the page layout panel
object. Controls thus returned can then be queried for their state.

Creating an NSPageLayout Instance

+ (NSRagelLayout *pagelLayout Returns a defult NSRigeLayout object.

Running the Panel

— (inthrunModal Displays the panel and ¢pas its @ent loop. The panel’
values are recorded in the shared NSPrintinfo object.

— (inthrunModalW ithPrintInf o:(NSPrintinfo *)pinfo
Displays the panel and ¢i@s its @ent loop The paneb
values are recorded in tpénfo, the supplied
NSPrintInfo object.
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Customizing the Panel
— (NSMew *)accessoryVew

— (void)setAccessory¥ew:(NSView *)aView
Updating the Panel'’ s Display

— (void)cornvertOldFactor:(float *)old
newFactor:(float *)new

— (void)pickedButton:(id)sender

— (woid)pickedOrientation: (id)sender
— (woid)pickedPaperSize(id)sender
— (void)pickedUnits:(id)sender

Communicating with the NSPrintinfo Object
— (NSPrintInfo *printinf o

— (void)readPrintinfo

— (void)writePrintInf o
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Returns the NSiyelLayous accessory éw.
Adds a \few to the panel.

Returns by reference the ratio between a point and the
currently chosen unit of measurement. Vidked within
thepickedUnits: methodold refers to the ratio before
the users choice andew refers to the ne ratio.

Stops the eent loop.
Updates the panel with the selected orientation.
Updates the panel when a paper size is selected.

Updates the panel when annanit is selected.

Returns the NSPrintinfo object that used when the panel is
run.

Reads the NSiyeLayous values from the NSPrintInfo
object.

Writes the NSRgelLayous values to the NSPrintinfo
object.
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NSPanel

Inherits From: NSWindow : NSResponder : NSObject
Conforms T o: NSCoding (NSResponder)

NSObject (NSObject)
Declared In: AppKit/NSPanel.h

Class Description

The NSRinel class defines objects that manage the panels of the OpenStep uaeeiigrinel is a winaothat
senes an auxiliary function within an application. It generally displays controls that the user can acven to gi
instructions to the application or to modify the contents of a standardwindo

Panels behae differently from standard windes in only a small number ofays, lut the ways are important to
the user intedce:

» Panels can assumeykwindon—nbut not main winde—status. (The &y window receves leyboard ents.
The main windw is the primary focus of user actions; it might contain the document the usegkisgwon,
for example.)

e On-screen panels are normally rerad from the screen list when the usegibs to work in another
application, and are restored to the screen when the user returns to trsapatietition.

To aid in their auxiliary role, panels can be assigned spasiiors:

» Apanel can be precluded from becoming thewindow until the user mads a selection (mak some vig
in the panel the first responder) indicating an intentiongtigping. Thisprevents ley window status from
shifting to the panel unnecessarily

« Palettes and similar panels can be made to floateabimndard windes and other panels. This peats
them from being oeered and &eps them readilyailable to theuser

* Apanel can be made tawk—to receve mouse andd¢board @ents—e&en when therg’an attention panel
on-screen. This permits actions within the panelfiecathe attention panel.
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Determining the Panel Behavior
— (BOOL)oecomeskeyOnlylfNeeded Returns whether the reger waits to becomedy window.
— (BOOL)isFloatingPanel Returns whether the reger floats abee other windws.
— (wid)setBecomeskyOnlylfNeeded{BOOL)lag Sets whether the reeer waits to becomedy window.
— (void)setFloatingRPanel:(BOOL)flag Sets whether the reeer floats abee other windws.

— (void)setWorksWhenModal: (BOOL)flag Sets whether the reeer can operateven when an
attention panel is on-screen.

— (BOOL)worksWhenModal Returns whether the reger can operateven when an
attention panel is on-screen. Thealdfis NO.
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NSPasteboard

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: AppKit/NSPasteboard.h

Class Description

NSPasteboard objects transfer data to and from the pasteboaed $he/serer is shared by all running

applications. It contains data that the user has cut or copied and may paste, as well as other data that one application
wants to transfer to anoth@&tSRasteboard objects are an applicaiastle interdice to the sesar and to all

pasteboard operations.

Named Pasteboards

Data in the pasteboard seris associated with a name that indicates it to be used. Each set of data and its
associated name is, if@ft, a separate pasteboard, distinct from the others. An applicatps k separate
NSPasteboard object for each named pasteboard that it uses. There aterfilard pasteboards in common use:

General pasteboard The pasteboard thatlised for ordinary cut, cgpand paste operations. It holds
the contents of the last selection thdieen cut or copied.

Font pasteboard The pasteboard that holds font and character information and supports the
Copy Font and Rste Bnt commands.

Ruler pasteboard The pasteboard that holds information about paragraph formats in support of
the Copy Ruler and Bste Ruler commands.

Find pasteboard The pasteboard that holds information about the current state of the acti
applications Find panel. This information permits users to enter a search string
into the Find panel, then switch to another application to conduct the search.

Drag pasteboard The pasteboard that stores data to be manipulated as the result of a drag
operation.

Each standard pasteboard is identified by a unique name (stored in global string objects):

NSGeneralPboard
NSFontPboard
NSRulerPboard
NSFindPboard
NSDragPboard

You can create prate pasteboards by asking for an MStBboard object with gmame other than those listed
above. The name of a prte pasteboard can be passed to other applicationswaladio to share the data it holds.
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The NSRisteboard class mek sure thers’never more than one object for each named pasteboard. If you ask for
a nav object when one has already been created for the pasteboard with that narigtjtiigeobject will be
returned to you.

Data Types

Data can be placed in the pasteboardesarvmore than one representatioar Bxample, an image might be

provided both in &g Image File &rmat (TIFF) and as encapsulated PostScript code (EPS). Multiple
representations g pasting applications the option of choosing which data type to use. In general, an application
taking data from the pasteboard should choose the richest representation it can handhet-evierhgiain ASCII,

for example. An application putting data in the pasteboard should promise to supply it inyadataatypes as
possible, so that as maapplications as possible can reakse of it.

Data types are identified by string objects containing the full type name. These ghidtalbes identify the string
objects for the standard pasteboard types:

Type Description

NSStringPboardyipe NSString data
NSPostScriptPboargpe Encapsulated PostScript code (EPS)
NSTIFFPboardype Tag Image File érmat (TIFF)
NSRTFPboardype Rich Text Format (R'F)
NSFilenamesPboargpe ASCII text designating one or more file names
NSTakularTextPboardVpe Tab-separated fields of ASClixte
NSFontPboardype Font and character information
NSRulerPboardyjpe Paragraph formatting information
NSFileContentsPboargipe A representation of a file’contents
NSColorPboardype NSColor data

NSGeneralPboargpe Describes a selection
NSDataLinkPboardype Defines a link between documents

Types other than those listed can also be uswdx@mple, your application mayekp data in a prate format
that's richer than anof the types listed abe. That format can also be used as a pasteboard type.

Reading and Writing Data

Typically, data is written to the pasteboard ussetData:forType: and read usindataForType:. However, data
of the type NSFileContentsPboaygh€, representing the contents of a named file, must be written to the
NSPasteboard object usingriteFileContents: and copied from the object to a file using
readFileContentsType:toFile:.

Errors

Except where errors are specifically mentioned in the method descriptipregnamunications error with the
pasteboard seev raises an N&RteboardCommunicationExceptiotception.
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Creating and Releasing an NSPasteboard Object
+ (NSRasteboard generalPasteboard Returns the general N&§teboard.

+ (NSRasteboard f)asteboardWithName:(NSString *name
Returns the NS#steboard nameathme

+ (NSRasteboard PasteboardWithUniqgueName  Returns a uniquely named N&eboard.

— (void)releaseGlobally Releases the N@Bteboard and its resources in the
pasteboard seev.

Getting Data in Different Formats

+ (NSRasteboard fasteboardByFilteringData:(NSData *Hata
ofType:(NSString *type Returns an NS#steboard that contains data of all types
filterable fromdataof typetype

+ (NShasteboard f)asteboardByFilteringFile:(NSString *filename
Returns an NS#steboard that contains data of all types
filterable fromfilename

+ (NSRasteboard f)asteboardByFilteringTypesinPasteboard(NSPasteboard boaid
Returns an NSisteboard that contains data of all types
filterable frompboad.

+ (NSArray *typesFilterableTo:(NSString *type  Returns an array specifying all typggpecan be filtered to.

Referring to a Pasteboard by Name

— (NSString *pame Returns the NS#steboard name.
Writing Data
— (int)addTypes(NSArray *)newTypes Adds data types to the N&eboard and declares awne
owner:(id)nevOwner owner Returns the e change count or O in case of
error.
— (int)declareTypes(NSArray *)newTypes Sets the data types amgreer of the NSBsteboard and
owner:(id)nevOwner returns the ng change count.
— (BOOL)setData{NSData *fata Writes data of typéataTypeto the pasteboard semnfrom
forType:(NSString *dataType data Returns YES if the data is successfully written;
otherwise returns NO.
— (BOOL)setPropertyList: (id)propertyList Writes data of typeataTypeto the pasteboard semfrom
forType:(NSString *dataType propertyList Returns YES if the data is successfully

written; otherwise returns NO.
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— (BOOL)setString:(NSString *)string Writes data of typéataTypeto the pasteboard semnfrom
forType:(NSString *dataType string. Returns YES if the data is successfully written;
otherwise returns NO.

— (BOOL)writeFileContents:(NSString *filename Writes data fronfilenameto the pasteboard senv

Determining T ypes

— (NSString *pvailableTypeFromArray: (NSArray *)types
Returns first type itypesthat matches a type declared in

the recerer.
— (NSArray *types Returns an array of the N&&eboard data types.
Reading Data
— (int)}changeCount Returns the NS#steboard change count.

— (NSData *YataForType:(NSString *dataType Returns NSBsteboard data using the type specified by
dataType

— (id)propertyListForType:(NSString *datalype  Returns a property list object using the type specified by
dataType

— (NSString *yeadFileContentsType:(NSString *type
toFile: (NSString *¥ilename Reads data of typgperepresenting a fils’contents from
the NSRsteboard and writes it fitename Returns the
actual name of the file thatas written.

— (NSString *ptringForType:(NSString *dataTlype Returns an NSString using the type specifieddtaType

Methods Implemented by the Owner

— (wid)pasteboard(NSPasteboard ender Implemented to write promised datastenderastype
provideDataForType:(NSString *type

— (wid)pasteboardChangedOwner{NSPRasteboard Jender
Notifies prior evner that avnership changed.
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NSPopUpButton

Inherits From: NSButton : NSControl : NS¥w : NSResponder : NSObject

Conforms T o: NSCoding (NSResponder)
NSObject (NSObject)

Declared In: AppKit/NSPopUpButton.h

Class Description

The NSPopUpButton class defines objects that implement the pop-up andyullst® of the OpenStep graphical
user interdce. When configured to display a pop-up list, an NSPopUpButton contains a number of options and
displays as its title the option thahasvlast selected. A pop-up list is often used for selecting items from a small- to
medium-sized set of options (@khe zoomdctor for a document win#g. It's a useful alternate to a matrix of

radio huttons or an NSBmser when screen space is at a premium; a zaotarfpop-up can easily fit xteto a

scroll bar at the bottom of a windpfor example.

When configured to display a pullado list, an NSPopUpButton is generally used for selecting commands in a
very specific contd. You can think of a pull-den list as a compact form of menu. A pullvadolist’s title isnt
affected by the uses’actions, and a pull-dm list alvays displays a title that identifies the type of commands it
contains. When the commands only maknse in the contieof a particular displaya pull-davn list can be used

in that display to &ep the related actions negrbhgd to lkeep them out of theay when that display isnvisible.

Initializing an NSPopUpButton

— (id)initW ithFrame: (NSRectjrameRect Initializes a nevly allocated NSPopUpButton\gng it the
pullsDown: (BOOL)flag frame specified bframeRectlf flag is YES, the
recever is initialized to operate as a pullvdo list;
otherwise, it operates as a pop-up list.

Target and Action

— (SEL)ction Returns the NSPopUpButtaaction method.

— (void)setAction:(SEL)aSelector Sets the NSPopUpButtanaction method taSelector
Adding Items

— (void)addItemWithT itle: (NSString *}itle Adds an item withitle as its title to the end of the item list.

— (void)addItemsWithT itles:(NSArray *)itemTitles Adds multiple items to the end of the item list. The titles for
the nev items are taén from thatemTtles array
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— (wid)insertitemW ithT itle: (NSString *Yitle
atindex:(unsigned infjpdex

Removing Items
— (void)removeAllltems
— (wid)removeltemWithT itle: (NSString *}itle

— (woid)removeltemAtindex: (int)index

Querying the NSPopUpButton about Its Items
— (int)indexOfltemW ithT itle: (NSString *}itle

— (int)indexOfSelectedltem

— (inthhumberOfltems

— (NSMenuCell *jtemAtindex: (int)index

— (NSMatrix *)itemMatrix

— (NSString *temTitleAtindex: (int)index

— (NSArray *jtemTitles

— (NSMenuCell *temWithT itle: (NSString *}itle

— (NSMenuCell *Jastltem

— (NSMenuCell *}electedltem

— (NSString *}JitleOfSelectedltem

Manipulating the NSPopUpButton
— (NSFont *)font
— (BOOL)pullsDown
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Inserts an item withitle as its title at positiomdex.

Remaes all items in the recgr’s item list.
Remawes the item whose title matchtitte.

Remaes the item at the specified irxde

Returns the indeof the item whose title matchéte, or
-1 if no match is found.

Returns the indeof the item last selected by the yser-1
if there’s no selected item.

Returns the number of items in the ree€s item list.

Returns the NSMenuCell for the itemiradex, ornil if no
such item rists.

Returns the NSMatrix that holds the reegis items.

Returns the title of the item midex, or the empty string if
no such itemsts.

Returns an NSArray that holds the titles of the reré&
items.

Returns the NSMenuCell for the item whose titletls, or
nil if no such item xsts

Returns the NSMenuCell corresponding to the last item in
the list.

Returns the NSMenuCell for the selected item.

Returns the title of the item last selected by the, use¢he
empty string if theres no such item.

Returns the font used to evdhe items.

Returns YES if the recegr is configured as a pull-do
list, and NO if its configured as a pop-up list.
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— (woid)selectltemAtindex:(int)index

— (wid)selectlitemWithT itle: (NSString *}itle

— (void)setFont: (NSFont *)fontObject
— (woid)setPullsDavn: (BOOL)flag

— (wid)setTarget:(id)anObject
— (void)setTitle: (NSString *)aString

— (NSString *ytringValue

— (woid)synchronizeTitleAndSelectedltem

— (id)target

Displaying the NSPopUpButton’ s Items
— (BOOL)autoenablesltems

— (void)setAutoenablesltems{BOOL)flag
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Selects the item @dex and irvokes
synchronizeTitleAndSelectedltem

Selects the item whose titletidle and irvokes
synchronizeTitleAndSelectedltem

Sets the font used to dvahe items.

If flagis YES, the receer is configured as a pull-dwo list.
If flag is NO, the recekr is configured as a pop-up list.

Sets the tayet for action messagesaaObject

Adds a ner item (if the receier doesrt already hae an
item titledaString, males it the selected item, and
invokessynchronizeTitleAndSelectedltem

Returns the title of the selected item.

Ensures that the reeei’s title agrees with the title of the
selected item (séadexOfSelectedlten). If theres no
selected item, this method selects the first item in the
item list and sets the reger’s title to match. This
method is useful in subclasses that directly select items
in the item matrix or thatverridesetTitle:.

Returns the tget for action messages.

Returns whether the NSPopUpButton enables and disables
its items. (See the NSMenuActionResponder informal
protocol.)

Sets whether the NSPopUpButton enables and disables its
items. (See the NSMenuActionResponder informal
protocol.)
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NSPrinter

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying
NSObject (NSObject)

Declared In: AppKit/NSPrinterh

Class Description

An NSPrinter object describes a prinsetapabilities, such as whether the printer can print in color and whether it
provides a particular font. An NSPrinter object represents either a particularangkpe of printeror an actual
printer azailable to the computer

There are tw ways to create an NSPrinter:

» To create an abstract object thatyides information about a type of printer rather than an object that
represents an actual printevae, use th@rinterW ithType: class method, passing a printer type (an
NSString) as the gument. TheprinterT ypesclass method prades a list of the printer types recognized
by the computerPrinter types are described in files written in PostScript Printer Description (PPD) format.
The location of these files is platform dependent.

» To create or find an NSPrinter that corresponds to an actual prinieg,dese th@rinterW ithName: class
method, passing the name of a prinfdre way you find out what thevailable printer names are depends
on the platforms you are using.

Once you hee an NSPrinteitheres only one thing you can do with it: Retréeinformation rgarding the type of
printer or rgarding the actual printer the object represemnts. éant change the information in an NSPrinteor
can you use an NSPrinter to initiate or control a printing job

When you create an NSPrinter object, the object reads the file that corresponds to the type of printer you specified
and stores the data it finds there in named tables. Printer types are described in files written in the PostScript Printer
Description (PPD) format. Anpiece of information in the PPD tables can be netdethrough the methods

stringForK ey:inTable: andstringListF orK ey:inTable:, as e&plained laterCommonly needed items, such as

whether a printer is color or the size of the page on which it printsyaitatde through more direct methods

(methods such d@sColor andpageSizelerPaper:).

Note: To understand what the NSPrinter tables contain, you need to be acquainted with the PPD file format. This
is described iPostScript Printer Descriptionile Format Specification, veion 4.Q available from Adobe Systems
Incorporated. The rest of this class description assunaasikafrity with the concepts and terminology presented

in the Adobe manual. A brief summary of the PPD formatisrgbelav; PPD terms defined in the Adobe manual

are shwn in italic.
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PPD Format

A PPD file statement, @ntry, associates @aluewith amain leyword:
*mainkeyword: value

The asterisk is literal; it indicates thegining of a ne entry.

For example:

*ModelName: "MMimeo Machine"
*3dDevice: False

A main keyword can be qualified by aption leyword:
*mainkeyword optionkeyword: value
For example:

*PaperDensity Letter: "0.1"
*PaperDensity Legal: "0.2"
*PaperDensity A4: "0.3"
*PaperDensity B5: "0.4"

In addition, ag number of entries may athe same mairgiword with no option kyword yet gve different
values:

*InkName: ProcessBlack/Process Black
*InkName: CustomColor/Custom Color
*InkName: ProcessCyan/Process Cyan
*InkName: ProcessMagenta/Process Magenta
*InkName: ProcessYellow/Process Yellow

Option keywords and &lues can spottanslation stringsA translation string is axéual description, appropriate
for display in a user inteate, of the option oralue. An option or &lue is separated from its translation string by
a slash:

*Resolution 300dpi/300 dpi: " o
*InkName: ProcessBlack/Process Black

In the first @ample, theB00dpi option would be presented in a user ing&d as “300 dpiThe second>ample
assigns the string “Process Black” as the translation string férteessBlackvalue.

NSPrinter treats entries thaMesan*OrderDependencyor*UIConstraint main keyword speciallySuch entries
take the follaving forms (the brackted elements are optional):

*QrderDependenc real section main&word [optionKeyword)]
*UlConstraint:mainkeyword1 [optionKeyword1] mainkeyword?2 [optionkKeyword2)
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There may be more than one UlConstraint entry with the saamekeyword1 or mainkeyword1l/optionkeyword1l
value. Belav are somexamples of OrderDependencyand*UlConstraint entries:

*OrderDependency: 10 AnySetup *Resolution
*UlConstraint: *Option3 None *PageSize Legal
*UlConstraint: *Option3 None *PageRegion Legal

Explaining these entries isyaend the scope of this documentationwieer, it's important to note their forms in
order to understand hothey're represented in the NSPrinter tables.

NSPrinter T ables

NSPrinter defines farkey-value tables to store PPD information. The tables are identified by the names gi
below:

Name Contents

PPD General information about a printer type. This table containsainesfor all
entries in a PPD filexcept those with th&OrderDependency and
*UlConstraint main keywords. The glues in this table doninclude the
translation strings.

PPDOptionTanslation Option keyword translation strings.
PPDArgumentTanslation Value translation strings.
PPDOrderDependenc *OrderDependencyvalues.
PPDUIConstraints *UlConstraint values.

There are tw principle methods for retréng data from the NSPrinter tables:
» stringForKey:inTable: returns the &lue for the first occurrence of asgh key in the giventable.
« stringListForK ey:inTable: returns an array ofalues, one for each occurrence of thg k

For both methods, the firstgarment is an NSString that namesagkwhich part of a PPD file entry theyk
corresponds to depends on the table Xplamed in the follaving sections). The secondyament names the table
that you vant to look in. The alues that are returned by these methods, whether singular or in aa@ayays
NSStrings, een if the \alue wasnt a quoted string in the PPD file.

The NSPrinter tables store data as ASGit, ttus the tw methods described alare sufcient for retrieing
ary value from ag table. NSPrinter prades a humber of other methods, such@sdeanForK ey:inTable: and
intForK ey:inTable:, that retrie single alues and coerce them, if possible, into particular data types. The
coercion doesm’affect the data that'stored in the table (it remains in ASCII format).

To check the intgrity of a table, use theKey:forTable: andstatusForTable: methods. The former returns a
boolean that indicates whether theegi ley is valid for the gien table; the latter returns an error code that
describes the general state of a table (in particwlaether it actually>asts).
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Retrieving V alues from the PPD T able

Keys for the PPD table are strings that name a meywdrd or main kyword/option leyword pairing (formatted
as ‘mainkeyword/optionkeyword”). In both cases, youxelude the maindyword asterisk. The follsing example
creates an NSPrinter andiitkesstringForK ey:inTable: to retrievze the alue for an un-optioned maimkvord:

/* Create an NSPrinter object for a printer type. */
NSPrinter *prType = [NSPrinter
printerWithType:@"My_Mimeo_Machine"]

NSString *sValue = [prType stringForKey:@"3dDevice" inTable:@"PPD"];
/* sValue is "False". */

To retrieve the alue for a main &word/option leyword pair pass the éggywords formatted as
“mainkeyword/optionkeyword”;

NSString *sValue = [prType stringForKey: @"PaperDensity/A4"
inTable:@"PPD"];
/* sValue is "0.3". */

stringForK ey:inTable: can determine if a mairefaword has options. If you pass a maeyword (only) as the
first agument to the method, and if thaylword has options in the PPD file, the method returns the empty string.
If it doesnt have options, it returns thealue of the first occurrence of the magywkord:

NSString *sValue = [prType stringForKey:@"PaperDensity" inTable:@"PPD"];
/* sValue is empty string*/

NSString *sValue = [prType stringForKey:@"InkName" inTable:@"PPD"];
/* sValue is "ProcessBlack" */

To retrieve the \alues for all occurrences of an un-optioned mayword, use thetringListF orK ey:inTable:
method:

NSArray *sList = [prType stringListForKey:@"InkName" inTable:@"PPD"];
/* [slist objectAtindex:0] is "ProcessBlack",

[slist objectAtindex:1] is "CustomColor",

[slist objectAtindex:2] is "ProcessCyan”, and so on. */

In addition,stringListF orK ey:inTable: can be used to retvie all the options for a mairekword (given that the
main keyword has options):

NSArray *sList = [prType stringListForKey:@"PaperDensity"
inTable:@"PPD"];
/* [slist objectAtindex:0] is "Letter",
[slist objectAtindex:1] is “"Legal”,
[slist objectAtindex:2] is "A4", and so on. */
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Retrieving V alues from the Option and Argument T  ranslation T ables

A key to a translation table is kkthat to the PPD table:dta main kyword or main/option &word pair (agin
excluding the asterisk). Heever, the \alues that are returned from the translation tables are the translation strings
for the option or giument (‘alue) portions of the PPD file entfor example:

NSString *sValue = [prType stringForKey:@"Resolution/300dpi"
inTable:@"PPDOptionTranslation"];
/* sValue is "300 dpi". */

NSArray *sList = [prType stringListForKey:@"InkName"
inTable:@"PPDArgumentTranslation"];
[* [slist objectAtindex:0] is "Process Black",
[slist objectAtIndex:1] is "Custom Color",
[slist objectAtindex:2] is "Process Cyan", and so on. */

As with the PPD table, requesting an NSArray of NSStrings for an un-optioned epaioré returns the
keyword'’s options (if it has ap).

Retrieving V alues from the Order Dependency T able
As mentioned earliean order dependepentry tales this form:
*OrderDependenc real section main&/word [optionKeyword)]

These entries are stored in the PPDOrderDepegdahle. D retrieve a \alue from this table, alays use
stringListF orK ey:inTable:. The \alue passed as theykis, agin, a main kyword or main kyword/option
keyword pair; havever, these alues correspond to timeainkeyword andoptionKeyword parts of an order
dependengcentry’s value. As with the other tables, the maayword’s asterisk isxcluded. The method returns
an NSArray of twvo NSStrings that correspond to tteal andsectionvalues for the entryror example:

NSArray *sList = [prType stringListForKey:@"Resolution"
inTable:@"PPDOrderDependency"]
/* [slist objectAtindex:0] = "10", [slist objectAtindex:1] = "AnySetup" */

Retrieving V alues from the UlConstraints T able

Retrieving a \alue from the PPDUIConstraints table is similar to reinig a \alue from the PPDOrderDependgnc
table: alvays usestringListF orK ey:inTable: and the ky corresponds to elements in the erstnglue. Gven the
following form (as described earlier), theylcorresponds tmainkeyword/optionKeyword1:

*UlConstraint: mainkeyword1 [optionKeyword1] mainKeyword?2 [optionKeyword?2)

The NSArray thas returned bgtringListF orK ey:inTable: contains thenainkeyword2 andoptionkeyword2
values (with the &words stored as separate elements in the NSArraywdoy #JIConstraints entry that has the
givenmainkeyword1/optionkeyword1 value. For example:

NSArray *sList = [prType stringListForKey:@"Option3/None"
inTable:@"PPDUIConstraints"]
[* [slist objectAtindex:0] = "PageSize", [slist objectAtindex:1] = "Legal",
[slist objectAtindex:2] = "PageRegion”, [slist objectAtindex:3] = "Legal" */
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Note that the maindywords that are returned in the NSArray ddréve asterisks. Also, the NSArray treat’
returned alays alternates main and optiogywords. If a particular maindgword doesrt have an option
associated with it, the string for the option will be emptyt the entry in the NSArray for the optianll exist).

Finding an NSPrinter
+ (NSPrinter *printerW ithName:(NSString *name Returns the NSPrinter with thevgh name.

+ (NSPrinter *printerW ithType:(NSString *fype Returns an NSPrinter object for th@e printer type.

+ (NSArray *)printerT ypes Returns the recognized printer types.

Printer Attributes
— (NSString *host Returns the name of the printeHost computer
— (NSString *hame Returns the printes’name.
— (NSString *hote Returns the note associated with the printer
— (NSString *jype Returns the name of the printetype.

Retrieving Specific Information
— (BOOL)acceptsBinary Returns YES if the printer accepts binary PostScript.

— (NSRectimageRectforPaper:(NSString *paperName
Returns the printing rectangle for the named paper type.
Possible alues forpaperNameare contained in the
printer's PPD file. ¥pical values are Letter and gal.

— (NSSizepageSizelbrPaper:(NSString *paperName
Returns the size of the page for the named paper type.

— (BOOL)isColor Returns whether the printer can print color

— (BOOL)sFontAvailable:(NSString *fontName  Returns whether the named fontvaiéable to the printer

— (intlanguageLevel Returns the PostScript Languagerélerecognized by the
printer.

— (BOOL)isOutputStackinReverseOrder Returns whether the printer outputs pagesvens page
order
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Querying the NSPrinter T ables

— (BOOL)YooleanForK ey:(NSString *key
inTable:(NSString *}able

— (NSDictionary *fleviceDescription

— (float¥loatForK ey:(NSString *kxey
inTable:(NSString *}able

— (int)intForK ey:(NSString *key
inTable:(NSString *}able

— (NSRect)ectForK ey:(NSString *key
inTable:(NSString *}able

— (NSSizegizeForK ey:(NSString *key
inTable:(NSString *}able

— (NSString *ptringForK ey:(NSString *key
inTable:(NSString *}able

— (NSArray *stringListF orK ey:(NSString *key
inTable:(NSString *}able

Returns a boolearaiue associated witkey in table

Returns a dictionary ofdg¢s and alues describing the
device. See NSGraphics.h for possibégyk

Returns a floating-pointalue associated witkey in table

Returns an inger \alue associated witkey in table

Returns rectangle associated wigl in table

Returns the size associated vikdy in table

Returns a string associated whtly in table

Returns an array of strings associated \éhin table

— (NSPrinterableStatustatusForTable:(NSString *Yable

— (BOOL)isKey:(NSString *key
inTable:(NSString *}able
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Returns the status (NSPrintableOK,
NSPrinterBbleNotfound, NSPrinterdbleError) of the
given table.

Returns whethekey is a ley in table
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NSPrintinfo

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying
NSObject (NSObject)

Declared In: AppKit/NSPrintinfo.h

Class Description

An NSPrintinfo object stores information thatised during printing. A shared NSPrintinfo object is automatically
created for an application and is used bydkfor all printing jobs for that applicationo¥ can create gmumber

of additional NSPrintinfo objects; tn@ver, only one can be “asg” at a time, as set through the
setShaedPrintInf o: class method. The shared NSPrintinfo object is returned throughaleriPrintinf o class
method.

An NSPrintInfo object is used by the NSPrintOperations class to control printing. If you create special instances of
NSPrintinfo objects for a specific printing task, you must ensure that either the appkcshiar®d NSPrintinfo

object is current, or you must instantiate an NSPrintOperations object using one of its methogéichiyt e

designate an NSPrintinfo object.

Although you can set an NSPrintinfaattributes through the methods it pides, this is usually the task of other
objects, notably the N&gelLayout and NSPrindiel objects. The NS&wv or NSWndow that's being printed may
also supercede some NSPrintinfo settings. In particaldS\Vew or NSWndow can supply the range of pages in
the document and can pide its avn pagination mechanism through tmwsPagesFirst:last:and
rect:forPage: methods (see the documentation of these methods in thievEss for details).

If the printed NSVew or NSWndow doesnt supply a pagination, the NSPrintlrgolertical and horizontal
pagination constants are used to triggelttin pagination mechanisms:

Pagination Constant Meaning

NSAutoRagination The image is diced into equal-sized rectangles and placed in one column of
pages.

NSFitPagination The image is scaled to produce one column or oneofgages.

NSClipPagination The image is clipped to produce one column ar obpages.

Vertical and horizontal pagination needoe the same. hiever, if either dimension is scaled (NSFination),

the other dimension is scaled by the same amounbtd stretching the image. If both dimensions are scaled, the
scaling fictor that produces the smallest image is used. Note that NSPrtoddihg &ctor is independent of the
scaling thas imposed by pagination and is applied after the document has been paginated.

NSPrintInfo uses points as the unit of measurement for paper size agid width in the methods belo See the
NSFont specification for a discussion of points.
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Creating and Initializing an NSPrintinfo Instance

— (id)initw ithDictionary: (NSDictionary *aDict Initializes a navly allocated NSPrintInfo object by
assigning it the parameters specifiedDict. This is
the designated initializer for the class.

Managing the Shared NSPrintinfo Object
+ (void)setShaedPrintInf o:(NSPrintinfo *)printinfo Sets the shared NSPrintinfo objecptintinfo.

+ (NSPrintInfo *sharedPrintInf o Returns the shared NSPrintinfo object.

Managing the Printing Rectangle

+ (NSSizejizeForPaperName(NSString *hame  Returns the size for the specified type of papame
identifies the type of papesuch as “Letter” or “Lgal”.
Paper names are implementation specific.

— (floatpottomMar gin Returns the height of the bottom mgiar.

— (float)eftMar gin Returns the width of the left ngin.

— (NSPrintingOrientatiomyientation Returns whether the orientation is Portrait or Landscape.

— (NSString *paperName Returns the paper type, such as “Letter” orgdle. Paper
names are implementation specific.

— (NSSizepaperSize Returns the size of the paper

— (floatyightMar gin Returns the width of the right ngan.

— (woid)setBottomMargin: (float)value Sets the bottom mgin tovalue

— (void)setLeftMargin: (float)value Sets the left mgin tovalue

— (wid)setOrientation:(NSPrintingOrientatiompode Sets the orientation as Portrait or Landscape.

— (woid)setPaperName(NSString *name Sets the paper typeameidentifies the type of papesuch
as “Letter” or “Legal”. Paper names are implementation
specific.

— (void)setPaperSize(NSSize}ize Sets the width and height of the paper

— (wid)setRightMargin: (floatjvalue Sets the right magin tovalue

— (woid)setTopMar gin: (floatjvalue Sets the top mgm tovalue

— (floattopMar gin Returns the height of the top rgar.
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Pagination

— (NSPrintingRginationMode)orizontalPagination Returns the horizontal pagination mode.

— (void)setHorizontalPagination:(NSPrintingRginationModenode

Sets the horizontal pagination mode.

— (woid)set\krticalPagination:(NSPrintingRginationModehode

— (NSPrintingRginationModejerticalPagination

Positioning the Image on the Page
— (BOOL)isHorizontallyCentered
— (BOOL)sVerticallyCentered
— (void)setHorizontallyCentered:(BOOL)flag
— (woid)set\krticallyCentered:(BOOL)flag

Specifying the Printer
+ (NSPrinter *glefaultPrinter
+ (void)setDefaultPrinter: (NSPrinter *printer
— (NSPrinter *printer

— (void)setPrinter: (NSPrinter *aPrinter

Controlling Printing
— (NSString *)obDisposition

— (void)setbobDisposition:(NSString *disposition

— (wid)setUpPrintOperationDefaultValues

Accessing the NSPrintInfo Object’ s Dictionary

— (NSMutableDictionary %jictionary
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Sets the ertical pagination mode.

Returns the ertical pagination mode.

Returns whether the image is centered horizontally
Returns whether the image is centeredieally.
Sets whether the image is centered horizontally

Sets whether the image is centeredically.

Returns the uses’defwlt printer
Sets the uses’dehult printer
Returns the NSPrinter thatsed for printing.

Sets the printer that'used in subsequent printing jobs.

Returns the action specified for the job: printiraxirig,
previewing, etc. SesetlbDisposition..

Sets the action specified for the jdspositioncan be one
of NSPrintSpoolJob, NSPringikJob,
NSPrintPrgiewJob, NSPrintSaeJob,
NSPrintCancelJab

Allows the recefer to set ay attribute that hasm’been
previously set.

Returns the NSPrintInfo objesttictionary
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NSPrintOperation

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: AppKit/NSPrintOperation.h

Class Description

NSPrintOperation controls operations that generate Encapsulated PostScript (EPS) code or PostScript print jobs.
Generally EPS code is used to transfer images between applications, which happens when the user copies and
pastes graphics, uses a Service, or uses ObjectLinks. PostScript print jobs are generated when the user prints and
faxes documents. An NSPrintOperation does not generate PostScript code itself; it just contretsli@racess,

relying on an NS\éw object to generate the actual code.

NSPrintOperation relies mainly ondvether objects: an NSPrintinfo object, which specifieg the code should

be generated, and an Ni®¥ object, which performs the actual code generation. specify these twobjects in

the method you use to create the NSPrintOperation. If no NSPrintInfo is specified, NSPrintOperation uses the
shared NSPrintinfo, which contains deft values. The shared NSPrintinferks well for applications that are not
document-based. Document-based applications should create an NSPrintinfo for each document that might be
printed or copied and use that object instead.

You should create an NSPrintOperation ig arethod that is woked when a usexecutes a Print command or a
Copy command. That method also must send NSPrintOperatiorCperation message to start the operation. A
print: method for a document-based application might loak iiks:

- (void)print:sender {
[[NSPrintOperation printOperationWithView:[self myView] printinfo:[document
docPrintinfo]] runOperation];

}

This method creates an NSPrintOperation for a print job that uses the dosux&Rtintinfo. Because this is a
print job, a Print panel (NSPrirdRel object) is displayed to alcthe user to select printing options. The
NSPrintOperation copies the NSPrintInfo, updates thig @ogh information from the Print panel, and uses the
specified NSéw to perform the operation.

The information stored in an NSPrintinfo tlsatétained between operations is information sHaely to remain
constant for a document, such as its page size. All informatios ttkaty to change between operations is set to
a defwlt value in the NSPrintinfo before the operatiogibs. In this vay, even though NSPrintOperation updates
the NSPrintinfo with information from the Print panel for print jobs, that information is reset back toahk def
values for each print jolBecause NSPrintOperatiopdps a copof the NSPrintInfo it uses, you could duplicate
a specific print job by storing that gopnd reusing it.
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Creating and Initializing an NSPrintOperation Object

+ (NSPrintOperation BPSOperationWithV iew:(NSView *)aView
insideRect(NSRectject Returns a ng NSPrintOperation that controls the
toData:(NSMutableData *jata copying of EPS graphics from the area specifieddny
in aMew, using the parameters in the algl
NSPrintinfo. The code is written ttata Raises
NSPrintOperationExistsException if there is already a
print operation in progress.

+ (NSPrintOperation BPSOperationWithV iew:(NSView *) aiew

insideRect(NSRect)ect Returns a n@ NSPrintOperation that controls the
toData:(NSMutableData *jata copying of EPS graphics from the area specifieddny
printinf 0:(NSPrintInfo *)aPrintinfo in alew, using the parametersarintinfo. The code

is written todata Raises
NSPrintOperationExistsException if there is already a
print operation in progress.

+ (NSPrintOperation BPSOperationWithV iew:(NSView *)aView

insideRect{NSRect)ect Returns a n& NSPrintOperation that controls the
toPath: (NSString *path copying of EPS graphics from the area specifieddny
printinf 0:(NSPrintinfo *)aPrintinfo in aMew, using the parameters afrintinfo. The code

is written topath Raises
NSPrintOperationExistsException if there is already a
print operation in progress.

+ (NSPrintOperation PrintOperationW ithView:(NSView *)aView
Returns a ng NSPrintOperation thatontrols the printing
of aMew, using the parameters in the shared
NSPrintInfo object. Raises
NSPrintOperationExistsException if there is already a
print operation in progress.

+ (NSPrintOperation HrintOperationW ithView:(NSView *)aView
printinf 0:(NSPrintInfo *)aPrintinfo Returns a n@ NSPrintOperation thatontrols the printing
of aMlew, using the parametersafrintinfo. Raises
NSPrintOperationExistsException if there is already a
print operation in progress.

— (id)initEPSOperationWithView:(NSView *)aMew Initializes a ne/ly allocated NSPrintOperation to

insideRect{NSRect)ect control the coping of EPS graphics from the area
toData:(NSMutableData *Jata specified byrectin alew, using the parameters in
printinf 0:(NSPrintInfo *)aPrintinfo aPrintInfo. The code is written tdata
— (id)initW ithV iew:(NSView *)aMew Initializes a navly allocated NSPrintOperation to
printinf o:(NSPrintinfo *)aPrintinfo control the printing oBMew, using the parameters in
aPrintinfo.
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Setting the Print Operation

+ (NSPrintOperation Qurr entOperation

Returns the NSPrintOperation that represents the current
operationor nil if there is no such operation.

+ (void)setCurrentOperation:(NSPrintOperation ®peration

Determining the T ype of Operation
— (BOOL)sEPSOperation

Controlling the User Inter face

— (NSPrintRinel *yprintP anel

— (BOOL)shonPanels

— (void)setPrintPanel:(NSPrintRanel *ypanel

— (wid)setShavPanels(BOOL)flag

Managing the DPS Context
— (NSDPSContd *) createContext

— (NSDPSContd *) context

— (void)destroyContext

Page Information
— (int)currentPage
— (NSPrintingRRgeOrdepageOrder

— (void)setPageOrder:(NSPrintingRageOrdemrder
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Sets the NSPrintOperation that represents the current
operation.

Returns YES if the recegr controls an EPS operation and
NO if the receter controls a printing operation.

Returns the NSPrintihel object thas used when the
operation is run.

Returns whether the Print panel will appear when the
operation is run.

Sets the NSPrintihel object thas used when the
operation is run.

Sets whether the Print panel appears when the operation is
run.

Used by the NSPrintOperation object to create the DPS
contet for output generation, using the current
NSPrintinfo settings.

Returns the DPS conteused for the receeér’s operation.

Used by the NSPrintOperation object to destiee DPS
contet at the end of the operation.

Returns the page number of the page being printed.
Returns the order in which pages will be printed.

Sets the order in which pages will be printed.
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Running a Print Operation

— (void)cleanUpOperation

— (BOOL)XeliverResult

— (BOOLYunOperation

Getting the NSPrintinfo Object
— (NSPrintinfo *printinf o
— (woid)setPrintinfo:(NSPrintinfo *)aPrintinfo

Getting the NSView Object

— (NSMew *)view
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Invoked at end of an operati@run to set the current
operation tanil.

Delivers the results generatedfojnOperation to the
intended destination: the print spoglereview
application, etc. Returns YES upon successfuldsli
and NO otherwise.

Causes the operation (gopg EPS graphics or printing) to
take place. Returns YES upon successful completion
and NO otherwise.

Returns the receer's NSPrintinfo object.

Sets the receer's NSPrintinfo object taPrintinfo.

Returns the NSkw object that performs the operation
controlled by the receing object.
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NSPrintPanel

Inherits From: NSRanel : NSVihdow : NSResponder : NSObject
Conforms T o: NSCoding (NSResponder)

NSObject (NSObject)
Declared In: AppKit/NSPrintRanel.h

Class Description

NSPrintRanel creates a Print panel. The Print panel queries the user for information about a print job, such as which
pages to print and komary copies.

When aprint: message is sent to an N8¥ or NSWndow, an NSPrintOperation object is created to control the

print operation, which includes deciding whether or not to use an NS&raitF he NSPrintihel will be used

unless thesetShavPanels:NOmessage is sent to the NSPrintOperation. Ifrgostibclassing NSPrirdRel, send
thesetPrintPanelmessage to the NSPrintOperation object to ensure that an instance of your subclass is the unique
NSPrintRanel for that operation.

Short of subclassing NSPrirgRel, you can augment its display by adding a customiéaSt¥irough the
setAccessory¥ew: method. The panel is automatically resized to accommodate thew 8t you add. Note,
however, that you dort'have to create controls for special printer features. If a printer includes features in the
“OpenUl” field of its PostScript Printer Description (PPD) table, these features will be displayed in a separate panel
that's brought up when the user clicks the Print par@ptions htton. For more information on a printerPPD

table, see the NSPrinter class description.

Typically, you access an NSPrimtfel by ivoking theprintP anel method. When the class regs aprintP anel
message, it tries to reuse atiséing panel rather than create avmene. When a panel is reused, its atiigls are
reset to the dalilt values so that thefeft is the same as recieig a nev panel. Because a Print panel may be
reused, you shouldnmodify the instance returned pyintP anel, except through the methods listed el&or
example, you can set the accessorywiaut not the arrangement of thattons within the panel. If you must
modify the Print panel substantigliyreate and manage yowminstance using thedloc... andinit... methods
rather than therintP anel method.

An application stores printing information in an NSPrintinfo object. NSRaimeéR updateFromPrintinf o reads

the NSPrintInfo objec$ information into the Print pandinalWritePrintinf o updates the NSPrintinfo object if

the user changes the information on the Print panel. When the NSPrintOperation object is created, an NSPrintInfo
object is also selected for the operation. The NSPrintOperation creatgsa tog NSPrintinfo.

finalWritePrintInf o actually writes to that cgp
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Creating an NSPrintPanel
+ (NSPrintRinel *)printP anel

Customizing the Panel
— (woid)setAccessoryVew:(NSView *)aView

— (NSMew *)accessoryVew

Running the Panel

— (intjrunModal

— (void)pickedButton:(id)sender

Updating the Panel’ s Display
— (wid)pickedAllPages(id)sender
— (woid)pickedLayoutList: (id)sender

Communicating with the NSPrintinfo Object
— (wid)updateFromPrintinf o

— (void)finalWritePrintInf o
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Returns a defult NSPrintRnel object.

Adds an NSYéw to the panel.

Returns the accessory Nigw.

Displays the Print panel anddies its @ent loop. If it is
necessary to resize the panel in order to accommodate
the list of printers, this method posts the notification
NSWindowDidResizeNotification with the reaeéing
object to the defult notification center

Stops theeent loop.

Updates the panel when the user chooses all pages.

Updates the panel when the user choosesvday®ut.

Reads NSPrintkhels values from the NSPrintinfo object.

Writes NSPrintBnel’s values to the NSPrintinfo object.
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NSResponder

Inherits From: NSObject
Conforms T o: NSCoding

NSObject (NSObject)
Declared In: AppKit/NSRespondehn

Class Description

NSResponder is an abstract class that forms the basis of commane@tiorecessing in the Application Kit.
Most Application Kit classes inherit from NSRespond&hen an NSResponder re@s an eent or action
message that it carespond to—that it doesrfiave a method for—the message is sent toeks responderFor
an NS\iew, the nat responder is usually its supemviethe content vie’s next responder is the NSwvtow. Each
NSWndow, therefore, has itsam responder ltain. Messages are passed up the chain untjlrésech an object
that can respond.

Action messages andboard @ent messages are sent first tofthst responderthe object that displays the
current selection and ixjgected to handle most user actions within a windéach NSVihdow has its an first
responderMessages the first responder téandle vork their way up the responder chain.

This class defines the methods that pasgateand action messages along the responder chain.

Managing the Next Responder
— (NSResponder HextResponder Returns the receér’s net responder

— (void)setNextResponderNSResponder ‘§Responder
MakesaRespondethe receier’s net responder

Determining the First Responder

— (BOOL)acceptsFirstResponder Subclasseswverride to accept or reject first responder
status. NSRespondsrimplementation simply returns
NO.

— (BOOL)YecomeFirstResponder Notifies the receker that its the first responder

— (BOOLYesignFirstResponder Notifies the receier that its not the first responder
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Aiding Event Processing

— (BOOL)performK eyEquivalent:(NSEwent *}theEvent

— (BOOL)ryT oPerform: (SEL)anAction
with: (id)anObject

Forwarding Event Messages

— (woid)flagsChanged{NSEwent *theEvent

— (void)helpRequested(NSEwent *)theEvent

— (wid)keyDown: (NSEwent *)theEvent

— (void)keyUp:(NSEwent *)theEvent

— (woid)mouseDavn:(NSEwent *theEvent

— (wid)mouseDragged(NSEwent *)theEvent

— (wid)mouseEnteed:(NSEwent *)theEvent

— (void)mouseExited(NSEwent *theEvent
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Subclasseswerride to respond toegboard input.
NSRespondes' implementation simply returns NO to
indicatetheEvenisn’t handled.

Aids in dispatching action messages. Returns YES if an
responder in the responder chain can perform the
anActionmethod, which tads the single gument
anObject

Subclasseswerride to handle flags-changeckats.
NSRespondes’ implementation passes the message to
the recerer’'s net responder

Causes the Help panel to display the help attached to the
recever. If theres no attached help, passes the message
to the recaier’'s net responder

Subclassesverride to handledy-dowvn events.
NSRespondes’ implementation passes the message to
the receter’s net responderlf the first responder
changes, this method posts the notification
NSTextDidEndEditingNotification with the current
object and, in the notificatiomdictionary the ley
NSTextMovement to the delilt notification center

Subclasseswerride to handledy-up e/ents.
NSRespondes’ implementation passes the message to
the recerier’'s net responder

Subclasseswerride to handle mouse-da events.
NSRespondes implementation passes the message to
the receier’'s net responder

Subclassesverride to handle mouse-draggectets.
NSRespondes’ implementation passes the message to
the receter’s net responder

Subclassesverride to handle mouse-enteragets.
NSRespondes’ implementation passes the message to
the recerer’'s net responder

Subclasseswerride to handle mousedéed e/ents.
NSRespondes’ implementation passes the message to
the receier’'s net responder
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— (wid)mouseMoved:(NSEwent *)theEvent

— (woid)mouseUp(NSEwent *)theEvent

— (void)noResponderfor: (SEL)eventSelector

— (wid)rightMouseDown: (NSEwent *)theEvent

— (wid)rightMouseDragged:(NSEwent *}theEvent

— (void)rightMouseUp: (NSEwent *)theEvent

Services Menu Suppor t

Subclasseswverride to handle mouse-wed e/ents.
NSRespondes’ implementation passes the message to
the receter’s nt responder

Subclassesverride to handle mouse-upents.
NSRespondes’ implementation passes the message to
the receler’'s net responder

Responds to anvent message that has reached the end of
the responder chain without finding an object that can
respond. When thevent is a ky down, generates a
beep.

Subclassesverride to handle right mouseado events.
NSRespondes’ implementation passes the message to
the receter’s net responder

Subclasseswerride to handle right mouse-draggeedms.
NSRespondes’ implementation passes the message to
the recerer’'s net responder

Subclassesverride to handle right mouse-upests.
NSRespondes’ implementation passes the message to
the receier’'s net responder

— (id)validRequestorForSendType:(NSString *}ypeSent

returnType:(NSString *typeReturned
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Subclasseswverride to determine which Services menu
items are enabled at asgh time. Returningelfenables
services that can reeeitypeSenpasteboard types and
can returnypeReturnegasteboard types. Returnimidy
disables them. NSRespondeirnplementation passes
the message to the reeai's next responder
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NSSavePanel

Inherits From: NSRanel : NSVihdow : NSResponder : NSObject
Conforms T o: NSCoding (NSResponder)

NSObject (NSObject)
Declared In: AppKit/NSSavePanel.h

Class Description

NSSaePanel creates a 8apanel. The S& panel preides a simple ay for a user to specify a file to use when
saving a document or other data. It can restrict the user to files of a certain type, as specified by a file name
extension.

When the user decides on a file name, the megsagtisValidFilename: is sent to the NSSaRanels delgate
(if it responds to that message). The date can then determine whether that file name can be used,; it returns YES
if the file name is @lid, or NO if the S@e panel should stay up andfor the user to type in a téfent file name.

Typically, you access an NS&fanel by ivoking thesavePanel method. When the class recss asavePanel
message, it tries to reuse atiséing panel rather than create avene. When a panel is reused, its atiigéls are
reset to the dalilt values so that thefeft is the same as recieig a nev panel. Because a\Bapanel may be
reused, you shouldn't modify the instance returnesblgPanel, except through the methods listed beldor
example, you can set the paisditle and required file typeubnot the arrangement of thettons within the panel.
If you must modify the See panel substantiallgreate and manage yowvminstance using thedloc... andinit...
methods rather than tisevePanel method.

Creating an NSSavePanel

+(NSSaePanel *savePanel Returns an NSSaPRanel object, creating it if necessary

Customizing the NSSavePanel

— (void)setAccessory¥ew:(NSView *)aView Adds an application-customized wi¢o the sge panel.
— (NSMew *)accessoryVew Returns the application-customizedwiebject.

— (void)setTitle: (NSString *Yitle Sets the title of the NS8aPanel totitle.

— (NSString *jitle Returns the title of the NS@aPanel.

— (void)setPrompt: (NSString *prompt Sets the title of the form field for the pathpitompt

— (NSString *prompt Returns the title of the form field for the path.
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Setting Directory and File T ype
— (NSString *yequiredFileType

— (void)setDirectory:(NSString *path

— (wid)setRequiredFile Type:(NSString *type

Gets the required file type (if @¥n
Sets the current directory of the NS&Banel.

Sets the required file type (if @n An empty string
indicates that the user carvedo aiy ASCII file.

— (void)setTreatsFileRackagesAsDiectories(BOOL)flag

— (BOOL)tr eatsFilemackagesAsDiectories

Running the NSSavePanel

— (int)runModalF orDir ectory:(NSString *path

file:(NSString *filename

— (inthrunModal

Reading Save Information
— (NSString *Jir ectory
— (NSString *filename

Target and Action Methods
— (void)ok: (id)sender

— (void)cancel{id)sender

Responding to User Input

— (woid)selectext:(id)sender

Setting the Delegate
— (woid)setDelegate(id)anObject
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Sets whether the NS@&PRanel object treats file packages as
directories by shwing their contents in the brser

Returns YES if the NSSaPRanel treats file packages as
directories, thereby alaing users to brese the
contents of file packages.

Displays the NSSeeRanel and bgins its eent loop,
shawing pathin the bravser and selectinfijename

Displays the NSSaRanel and bgins its @ent loop.

Returns the directory that the chosen file resides in.

Returns the absolute path hame of the file to bedsa

Method irvoked by the OK btton.
Method irvoked by the Cancelutton.

Invoked when users presali, Shift-&b, or an arn key.

MakesanObjectthe NSSeePanels delgate.
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Methods Implemented by the Delegate

— (NSComparisonResufthnel:(id)sender Returns NSOrderedDescendindilénamelprecedes
compareFilename(NSString *filenamel filename2 NSOrderedAscending in the opposite case,
with: (NSString *filename2 NSOrderedSame if the bnare equialent.
caseSensitie:(BOOL)caseSensitive

— (BOOL)panel:(id)sender Returns YES ifilenameshould be displayed in the
shouldShavFilename:(NSString *¥ilename browser

— (BOOL)anel:(id)sender Returns YES ifilenameis acceptable to the dgbee.

isValidFilename:(NSString*¥ilename
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NSScreen

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: AppKit/NSScreen.h

Class Description

An NSScreen object describes the atiiéls of a computes’monitor or screen. An application may use an
NSScreen object to retrie information about a screen and use this information to decide what to display upon that
screen. Br exkample, an application may use tieepestSceenmethod to find out which of thevailable screens

can best represent color and then may choose to display all of itsygindahat screen.

The two main attriloites of a screen are its depth and its dimensionsddjité method describes the screen depth
(such as tw-bit, eight-bit, or twele-bit) and tells you if the screen can display colbeframe method gres the
screens dimensions and location as an NSRect.

The deice description dictionary contains more complete information about the screen. Use NSScreen’
deviceDescriptionmethod to access the dictionaaynd use thesesks to retri@e information about a screen:
Dictionary Key Returns
NSDeviceResolution An NSValue describing the scresmesolution in dots per inch (dpi).
NSDeviceColorSpaceName The screers color space name. See NSGraphics.h for a list of possiblesv
NSDeviceBitsPerSample The bit depth of screen images (2-bit, 8-bit, etc.).
NSDevicelsScreen YES, indicating the déce is a screen.
NSDeviceSize An NSValue describing the scresrsize in points.
The deice description dictionary contains information about not only screanalllother system dées such as

printers and windws. There are otheeks into the dictionary that yououmld use to obtain information about these
other deices. For a complete list of déce dictionary kys, see NSGraphics.h.

Creating NSScreen Instances

+ (NSScreen *hainScreen Returns an NSScreen object representing the main screen.
The main screen is the screen with thg Window.

+ (NSScreen JeepestSceen Returns an NSScreen object representing the screen that
can best represent cal@his method alays returns an
object, @en if there is only one screen and it is not a
color screen.
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+ (NSArray *)screens Returns an array of NSScreen objects representing all of
the screensvailable on the system. Raises
NSWindowSenerCommunicationException if the
screens information carbe obtained from the windo

system.
Reading Screen Information

— (NSWindowDepthYepth Returns the screentepth, including whether the screen
can display color

— (NSRectlrame Returns the dimensions and location of the screen in an
NSRect.

— (NSDictionary *HeviceDescription Returns the dece dictionary as described in the class
description.
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NSScroller

Inherits From: NSControl : NSVew : NSResponder : NSObject
Conforms T o: NSCoding (NSResponder)

NSObject (NSObject)
Declared In: AppKit/NSScrollerh

Class Description

The NSScroller class defines a control thased by an NSScroliv object to position a document ttsatbo lage

to be displayed in its entirety within an NigW. An NSScroller is typically represented on the screen by,abar

knob, and tw scroll huttons, although it may contain only some of these. The knob indicates both the position
within the document and the amount displayed raddt the size of the document. The bar is the rectanggianre

that the knob slides within. The scrolittons allev the user to scroll in small increments by clicking, or igdar
increments by Alternate-clicking. In discussions of the NSScroller class, a small increment is referred to as a “line
increment” (gen if the NSScroller is oriented horizontally), and géaincrement is referred to as a “page

increment, although a page increment actually adees the document by one windol. When you create an
NSScroller you can specify either a&stical or a horizontal orientation.

As an NSControl, an NSScroller handles mousnts and sends action messages to getdéusually its parent
NSScrollMew) to implement usecontrolled scrolling. The NSScroller must also respond to messages from an
NSScrollMew to represent changes in document positioning.

NSScroller is a public class primarily for programmers who decide not to use an NS8erbiltAvant to present
a consistent user intade. Its use is not encouragedept in cases where the porting of aistng application is
made more straightforavd. In these situations, you initialize auecreated NSScroller by calling

initwW ithFrame: . Then, you useetTarget: (NSControl) to set the object that will reeeimessages from the
NSScroller and you ussetAction: (NSControl) to specify the message that will be sent to thettay the
NSScroller When your taget receres a message from the NSScroliewill probably need to query the
NSScroller using thhitPart andfloatValue (NSControl) methods to determine what action tetak

The NSScroller class hasvegal constants referring to the parts of an NSScrdllscroll tutton with an up arne
(or left arraw, if the NSScroller is oriented horizontally) is kmoas a “decrement line’Uitton if it receves a
normal click, and as a “decrement pagettbn if it receves an Alternate-click. Similarlya scroll lntton with a
down or right arrev functions as both an “increment linglitbon and an “increment pagelitoon. The constants
defining the parts of an NSScroller are as fe#io
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Constant Refers To

NSScrollerNoRrt No part of the NSScroller

NSScrollerkKnob The knob

NSScrollerDecrementge The hutton that decrements a winaful (up or left arrav)
NSScrollerincrementie The hutton that increments a wingéul (down or right arrav)

NSScrollerDecrementLine  The hutton that decrements a winglfal (up or left arrev)
NSScrollerincrementLine The hutton that increments a wingéul (down or right arrav)
NSScrollerkKnobSlot The bar

The following constants are used in tetArrowsPosition: method to set the position of the scralttbns within
the scroller:

Constant Meaning

NSScrollerArravsMaxEnd Scroll huttons are placed at the bottom or right end of the scroller
NSScrollerArravsMinEnd Scroll kuttons are placed at the top or left part of the scroller
NSScrollerArravsNone The scroller doeshhave scroll uttons.

An NSScroller can be made too small for all its parts to be displayedistideRarts method returns one of the
following constants to indicate whether such a condition is present:

Constant Meaning

NSNoScrollerfrts Scroller has no usable parts, only the bar
NSOnlyScrollerArravs Scroller has only scrolluitons.
NSAlIScrollerRarts Scroller has all parts.

The folloving constants are used adues for the first gument of thelrawArr ow:highlight: method, to indicate
which scroll lutton is to be dran:

Constant Meaning

NSScrollerincrementArre The scroll lntton that scrolls forard.
NSScrollerDecrementArm  The scroll lutton that scrolls backavd.

Laying out the NSScroller

+ (float)scrollerWidth Returns the width of the scollex constantalue.
— (NSScrollArravPositionparr owsPosition Returns the position of scroll aws in the NSScroller
— (void)checkSpacebrParts Checks for room for knob and scrolittons.

— (NSRectectForPart: (NSScrollerRrt)partCode  Gets the rectangle that enclopastCode

— (void)setArrowsPosition:(NSScrollArravPositionyvhee
Sets position of scroll ags in the NSScroller

— (NSUsableScroller@tsusableRarts Indicates which parts of the scroller can be displayedngi
the NSScrolles current size.
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Setting the NSScroller’ s Values

— (floatknobProportion Returns the ratio of the knabfength to the NSScroller’
length.
— (void)setFloatValue:(float)aFloat Sets the NSScrollervalue, repositioning the
knobProportion: (floatyatio knob according taFloat and resizing it according to

ratio. Both agumentsare clipped to the range from 0.0
to 1.0, inclusie.

Displaying
— (void)drawArr ow:(NSScrollerArrav)whichButton
highlight: (BOOL)flag Draws highlighted and unhighlighted aws.
— (void)drawKnob Draws the knob
— (wid)drawParts Caches bitmaps for knob and scroll arso
— (void)highlight: (BOOL)flag Highlights scroll lutton thats under mouse.

Handling Events

— (NSScroller@rthitPart Returns the part of the NSScroller object that rexki
mouse-dan.

— (NSScroller@rttestPart: (NSPointjhepint Returns the part of the NSScroller tkathdertheRint.

— (void)trackKnob: (NSEwent *)theEvent Invoked in response to mousevado events on the knob

— (wid)trackScrollButtons: (NSEwent *)theEvent  Invoked in response to mousevdo events on httons.
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NSScrollView

Inherits From: NSView : NSResponder : NSObiject

Conforms T o: NSCoding (NSResponder)
NSObject (NSObject)

Declared In: AppKit/NSScrollMew.h

Class Description

An NSScrollMew object lets the user interact with a documentshat lage to be shon in its entirety within an
NSView and must therefore be scrolled. The responsibility of an NSS@mwli¥ to coordinate scrolling bebiar
between NSScroller objects and a NSCiawobject. Thus, the user may drag the knob of an NSScroller and the
NSScrollMew will send a message to its NSClipW to ensure that the wied portion of the document reflects

the position of the knotsimilarly, the application can change thewesl position within a document and the
NSScrollMew will send a message to the NSScrollers advising them of this change.

The NSScrollNew has at least one suibw (an NSClip\few object), which is called theontent viev. The content
view in turn has a sulew called thedocument vie, which is the vier to be scrolled. When an NSScrabw is
created, it has neither anical nor a horizontal scrolleif NSScrollers are required, the application must send
setHasHorizontalScoller:YES andsetHas\érticalScroller:YES messages to the NSScrdlwi; the content
view is resized to fill the area of the NSScra#Vv not occupied by the NSScrollers.

When the application modifies the scroll position within the document, it should sefiecaScolledClipView:
message to the NSScroiéw, which will then query the content weand set the NSScroller(s) accordingie
reflectScolledClipView: message may also cause the NSScia\fo enable or disable the NSScrollers as
required.

Determining Component Sizes
— (NSSizegontentSize Gets the content wes size.

— (NSRectlocument\isibleRect Gets the visible portion of the documentwie
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Laying Out the NSScrollV iew

+ (NSSizegontentSizelorFrameSize(NSSizeyize Gets the content wiesize for the gien NSScrollNew
hasHorizontalScroller: (BOOL)horizFlag frame size.
has\erticalScroller: (BOOL)vertFlag
borderType:(NSBorderypekaType

+ (NSSizeframeSizeForContentSize(NSSize¥ize Gets the NSScrolléw frame size for the gen content
hasHorizontalScroller: (BOOL)horizFlag view size.
has\erticalScroller: (BOOL)vertFlag
borderType:(NSBorderfpeaType

— (woid)setHasHorizontalScoller: (BOOL)flag Instructs the NSScroliléw whether to create and use a
horizontal scroller

— (BOOL)asHorizontalScroller Returns YES if the NSScroll&v object has a horizontal
scroller

— (void)setHas\érticalScroller: (BOOL)flag Instructs the NSScroliéw whether to create and use a
vertical scroller

— (BOOL)has\erticalScroller Returns YES if the NSScrollgiv object has aertical
scroller

— (void)tile Retiles the scrollers and contentwie

— (void)toggleRuler:(id)sender Makes the ruler visible or visible, whicheer is the

opposite of its current state.

— (BOOL)sRulerVisible Returns whether the ruler is visible in the NSScriellv

Managing Component Views
— (void)setDocument\ew:(NSView *)aView MakesaMiew the NSScrollNew's document vig.
— (id)document\View Returns the current documentwie

— (wid)setHorizontalScroller: (NSScroller *anObject
Sets the horizontal NSScroller object.

— (NSScroller *horizontalScroller Returns the horizontal NSScroller object.
— (woid)set\krticalScroller: (NSScroller *anObject Sets the grtical NSScroller object.
— (NSScroller *yerticalScroller Returns the ertical NSScroller object.

— (void)reflectScolledClipView:(NSClipView *)cMew
Moves the scrollers to reflect change in the coordinates of
the clip view.
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Modifying Graphic Attributes
— (void)setBorderType:(NSBorderypeaType
— (NSBorderypeporderType
— (wid)setBackgioundColor:(NSColor *)color
— (NSColor *packgroundColor

Setting Scrolling Behavior

— (float)ineScroll

— (floatpageScoll

— (void)setScollsDynamically:(BOOL)flag
— (BOOL)scrollsDynamically
— (wid)setLineScoll: (floatvalue

— (void)setPageScnoll: (float)value

Managing the Cursor

Sets the border type of the NSScradiv.
Returns the border type.
Sets the NSScroliéw’s background color

Returns the NSScroligw’s background color

Returns the amount scrolled when scrolling a line. (The
return\alue is &pressed in units of the NSScrow’'s
coordinate system.)

Returns the amount scrolled when scrolling a page. (The
return\alue is gpressed in units of the NSScrakvi’s
coordinate system.)

Sets hav the document vig is displayed during scrolling.
Returns whether the NSScroiéw scrolls dynamically
Sets the amount to scroll when scrolling a line.

Sets the amount ofverlap for a page scroll.

— (void)setDocumentCursor(NSCursor *anObject Sets the cursor for the documentwie
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NSSelection

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying
NSObject (NSObject)

Declared In: AppKit/NSSelection.h

Class Description

The NSSelection class defines an object that describes a selection within a document. An NSSelection, or simply
selection, is an immutable description; it may be held by the system or other documents, and it cannaotathange o
time. Selections are typically used by NSDataLink objects to represent the source and destination of a link.

Because a selection description td® changed oncestbeen gported, its a good idea to construct general
descriptions that can suvei changes to a document and doatjuire selection-specific information to be stored
in the document. This description may be simple or camplepending upon the applicatiororfexample, a
painting application might describe a selection in an image as a simple rectangle. This descriptibredqo@sn’
that ary information be stored in the imagdile, and the description can beected to remainalid through the

life of the image. An object-based diag application might describe a selection as a list of object identifiers
(thoughnotids), where an object identifier is unique throughout the life of the document. Based on this list, a
selection could be meaningfully reconstructaeneif nav objects are added to the document or selected objects
are deleted. Such a scheme daesguire that anselection-specific information be stored in the docuradihe,

with the benefit that links can be made to read-only documents.

Maintaining a charactaange selection in axtdocument is more problematic. A possible solution is to insert
selection-bgin and selection-end magis that define a specific selection into thx¢ $&ream. A selection
description wuld then refer to a specific selection narlhis solution requires that selection state information
be stored and maintained within the document. Furthermore, this information generally sheupiged from
the document, because the documenttdardn how mary references to the selectioxist. (References to the
selection could be stored with documents on rexhie media, lik floppy disks.) This selection-state information
should be maintained as long as it refers tora@aningful data.®t this reason, i§' desirable to describe selection
in a manner that doesmequire that selection-state information be maintained in the documentwehpnssible.

Three well-knavn selection descriptions can apply tg document: the empty selection, the entire document, and
the abstract concept of the current selection. NSSelection objects for these selections are returned by the
emptySelection allSelection andcurr entSelectionclass methods.

Since an NSSelection may be used in a document that is read by machinedesithtdifchitectures, care should

be talen to write machine-independent descriptiols.dkample, using a binary structure as a selection description
will fail on a machine where an identically defined structure hateeedif size or isdpt in memory with dferent

byte ordering. Exporting (and then parsing) ASCII descriptions is often a good solution. If binary descriptions must
be used, it prudent to preice the description with a tek specifying the descriptianbyte ordering.
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It may also be prudent texsion-stamp selection descriptions, so that old selections can be accurately read by
updated ersions of an application.

Returning Special Selection Shared Instances

+ (NSSelection *allISelection Returns the shared instance of the wellvitn@election
representing the entire document.

+ (NSSelection ®gurr entSelection Returns the shared instance of the wellWnaelection
representing the abstract concept of the current
selection. The current selectionveedescribes a
specific selection; it describes a selection that may
change frequently

+ (NSSelection ®mptySelection Returns the shared instance of the wellwnaelection
representing no data.

Creating and Initializing a Selection

+ (NSSelection electionWithDescriptionData: (NSData *pata
Creates and returns an NSSelection object that redatas

as the description of the selection.

— (id)initw ithDescriptionData: (NSData *newData Initializes a nevly allocated NSSelection object that
recordgdataas the description of the selection. Returns
the initialized object.

— (id)initW ithPasteboard(NSRasteboard }asteboad
Initializes a navly allocated NSSelection object that éak

its description of the selection fropasteboadl.
Returns the initialized object.

Describing a Selection

— (NSData *YescriptionData Returns the data that describes the selection as set by
selectionWithDescriptionData: or
initW ithDescriptionData:.

— (BOOL)isWellKnownSelection Returns YES if the recegr is one of the well-krven
selection types (those representing the entire document,
current selection, or empty selection) and NO
otherwise.
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Writing a Selection to the Pasteboard

— (void)write T oPasteboard{NSPasteboard )asteboad
Writes the selection data to the pastebqasteboad. A
copy of the selection can then be retad by
initializing a nev NSSelection from the pasteboard
usinginitW ithPasteboard:
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NSSlider

Inherits From: NSControl : NSVew : NSResponder : NSObject
Conforms T o: NSCoding (NSResponder)

NSObject (NSObject)
Declared In: AppKit/NSSliderh

Class Description

NSSlider is a type of NSControl with a sliding knob that can beeghto represent aalue between a minimum
and a maximum setting. A slider may be either horizontagdical, hut its minimum alue is alvays at the left or
bottom end of the baand the maximum at the right or top. Byaléf, an NSSlider is a continuous NSControl: It
sends its action message to itg&rcontinuously while the user drags its knfibconfigure an NSSlider to send
its action only when the mouse is released, set@ontinuous:(an NSControl method) with angarment of NO.

An NSSlider can be configured to display an image, a title, or both, in the area behind.isrkN&Sslider's title
can be dran in ary gray level or color and in ag font available. An NSSlider'salue can be set programmatically
with ary of the standard NSControale-setting methods, suchsetFloatValue:.

For more information, see the method descriptions in the NSSliderCell class specification.

Setting the Cell Class

+ (ClassgellClass Returns the class last set indCellClass:message, or the
NSSliderCell class ifetCellClass:has neer been
called.

+ (void)setCellClass(Classtlassld Sets the class of NSCell used in the NSSlider

Modifying an NSSlider’ s Appearance

— (NSImage *Image Returns the image within the NSSlider

— (int)isVertical Returns 1 if the NSSlider iettical, O if horizontal, -1 if
unknown.

— (floatknobThickness Returns the knobk’thickness as a floaalie (width if

horizontal sliderheight if \ertical slider).

— (woid)setimage(NSImage *padkgroundimae Sets the image within the NSSlideftadkgroundimaye.
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— (woid)setKnobThickness(float)aFloat

— (woid)setTitle: (NSString *aString
— (void)setTitleCell: (NSCell *)aCell

— (woid)setTitleColor: (NSColor *)aColor
— (wid)setTitleFont: (NSFont *)fontObject

— (NSString *jitle
— (idytitleCell

— (NSCaolor *}itleColor
— (NSFont *)titleFont

Setting and Getting V alue Limits
— (doublenaxValue
— (doubleininValue
— (wid)setMaxValue:(doublepDouble
— (woid)setMinValue:(doublepDouble

Handling Events

Sets the knols’thickness (its width if the slider is
horizontal, height if grtical) toaFloat, expressed in
units of the NSSlides coordinate system.

Sets the title within the NSSlider to a gogf aString

Sets the NSCell (or subclass thereof) object used to dra
the title within the NSSlideiThe cell object should
ideally be an instance of N&tFieldCell or one of its
subclasses.

Sets the color of #& in the title toaColor.

Sets the NSént object used for the title within the
NSSlider

Returns the title within the NSSlider

Returns the NSCell (or subclass thereof) object used to
draw the title within the NSSlider

Returns the color of k& in the title.

Returns the NS#nt object used in dwdng the title within
the NSSlider

Returns theNSSlides’'maximum alue.
Returns the NSSlides’minimum \alue.
Sets the NSSlides’'maximum alue toaDouble

Sets the NSSlides’'minimum \alue toaDouble

— (BOOL)acceptsFirstMousef{NSEwent *)theEvent Returns YES by dalilt, since NSSliders\ahys accept a
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mouse-dwn event that actiates a windw, whether or
not the NSSlider is enabled. @vide this if you vant
different behaior.
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NSSliderCell

Inherits From: NSActionCell : NSCell : NSObject

Conforms T o: NSCoding, NSCopying (NSCell)
NSObject (NSObject)

Declared In: AppKit/NSSliderCell.h

Class Description

NSSliderCell is a type of NSCell used to assist the NSSlider class, amitbtanhtrices of sliders. The

NSSliderCell encompasses all the visible portions of the NSSlider—the knob, the area along which the knob slides,
and the optional title within this area. See the NSSlider class specification faeraime of hav NSSliderCells

work.

Determining Component Sizes

— (NSSizegellSizeForBounds:(NSRectaRect Returns the minimum width and height needed tovdine
NSSliderCell iraRect If aRecttoo small to fit the knob
and bezel, the width and heighttbéSizeare set to 0.0.

— (NSRectknobRectFlipped:(BOOL)flipped Gets the rectangle the knob will bewrain. flipped
indicates whether the NSSliderCell'swibas a flipped
coordinate system.

Setting V alue Limits

— (doublenaxVvalue Returns the NSSliderCallmaximum alue.

— (doubleininValue Returns the NSSliderCell'minimum \alue.

— (woid)setMaxValue:(doublepDouble Sets the maximumalue of the NSSliderCell taDouble
— (void)setMinValue:(doublepDouble Sets the NSSliderCed'minimum \alue toaDouble

Modifying Graphic Attributes

— (int)isVertical Returns 1 if the NSSliderCell i®xtical, O if horizontal, -1
if unknown.

— (floatknobThickness Returns the knob’thickness as a floaglue.

— (void)setKnobThickness(float)aFloat Sets the knols'thickness taFloat (width if a horizontal

slider, height if \ertical).
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— (woid)setTitle: (NSString *\String
— (woid)setTitleCell: (NSCell *)aCell

— (void)setTitleColor: (NSColor *)aColor
— (woid)setTitleFont: (NSFont *)fontObject

— (NSString *}itle
— (id}titleCell

— (NSFont *)titleFont
— (NSCaolor *}itleColor
Displaying the NSSliderCell
— (wid)drawBarlInside: (NSRectaRect
flipped: (BOOL)lipped
— (void)drawKnob

— (void)drawKnob: (NSRectknobRect

Modifying Behavior

— (doublegltincr ement\Value

— (void)setAltincr ement\alue:(double)nc\alue

OpenStep Specification—10/19/94

Sets the title within the NSSliderCell to a gay aString

Sets the NSCell (or subclass thereof) object used to dra
the title within the NSSliderCell. The cell object should
ideally be an instance of N&FieldCell or one of its
subclasses.

Sets the color of f& in the title toaColor.

Sets the NSént object used to dnathe title within the
NSSliderCell.

Returns the title within the NSSliderCell.

Returns the NSCell (or subclass thereof) object used to
draw the title within the NSSliderCell.

Returns the NSént object used in dwang the title within
the NSSliderCell.

Returns the color of k& in the title.

Draws the NSSliderCel background bar ¢ not the
bezel around it or the knob) aRect flippedindicates
whether the NSew’s coordinate system is flipped.

Draws the NSSliderCeb knob after calculating the
drawing rectangle.

Draws the NSSliderCel’ knob inknobRect

Returns the increment by which the NSSliderCell modifies
its value when its knob is Alternate-dragged onespix

Sets the amount by which the NSSliderCell modifies its
value when the knob is dragged onespixith the
Alternate ley held davn.
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Tracking the Mouse

+ (BOOL)prefersTrackingUntilMouseUp Returns YES to alle NSSliderCell objects to tracken
when the mouse lgas their bounds. @vride this
method to return NO if you ant the NSSliderCell to
stop tracking once the mouseves its bounds.

— (NSRectjrackRect Returns the rectangle used in tracking the mouse (only
valid while tracking).
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NSSpellChecker

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: AppKit/NSSpellCheckr.h

Class Description

The NSSpellChed class gies ary application an intedce to the OpenStep spell-checking servioehdndle all
its spell checking, an application needs only one instance of NSSpelbthepkovides a panel in which the user
can specify decisions aboubwds that are suspeci theck the spelling of a piece oktiethe application:

* Includes in its user inteate a menu item (or aithon or command) by which the user will request spell
checking.

* Makes the tet available by vay of an NSString object.

» Creates an instance of the NSSpellCleeckass and sends itheckSpellingOfString:startingAt:
message.

For example, you might use the folling statement to create an NSSpellCleeck

range = [[NSSpellChecker sharedSpellChecker] checkSpellingOfString:aString startingAt:0];

ThecheckSpellingOfString:startingAt: method checks the spelling of thends in the specified stringdianing
at the specified &det (this @ample uses 0 to start at theylmning of the string) until it finds aovd that is
misspelled. Then it returns an NSRange to indicate the location of the misspmited w

In a graphical application, wherer a misspelled ard is found, yodl probably want to highlight the wrd in the
document, using the NSRange ttla¢ckSpellingOfString:startingAt: returned to determine thectao highlight.
Then you should skothe misspelled word in the Spelling panal’'misspelled-ward field by calling
updateSpellingRanelWithMisspelledWord: . If checkSpellingOfString:startingAt: does not find a misspelled
word, you should calipdateSpellingRanelWithMisspelledWord: with the empty string. This causes the system
to beep, letting the user kiahat the spell check is complete and no misspeltadswvere found. None of these
steps is requiredub if you do one, you should do them all.

The object that prades the string being chestt should adopt the follding protocols:

NSChangeSpelling A message in this protocall{angeSpelling) is sent dan the responder chain
when the user presses the Corretdtdn.

NSlIgnoreMisspelledds When the object being cheskresponds to this protocol, the spell sekeeps
a list of words that are acceptable in the document and enables the Ignore
button in the Spelling panel.
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The application may choose to split a docunsetakt into sgments and check them separatélyis will be
necessary when thextehas sgments in difierent languages. Spell checking igdked for one language at a time,
so a document that contains portions in three languages will require at least three checks.

Dictionaries and W ord Lists
The process of checking spelling maaluse of three references:

« Adictionary rejistered with the system5pell-checking service. When the Spelling panel first appears, by
default it shavs the dictionary for the ussrpreferred language. The user may selectferdift dictionary
from the list in the Spelling panel.

» The user“learr list of correctly-spelled ards in the current language. The NSSpellCkecpdates the
list when the user presses the Learnagét huttons in the Spelling panel.

e The document list of words to be ignored while checking it (if the first responder conforms to the
NSlIgnoreMisspelledWds protocol). The NSSpellChamkupdates its cgpof this list when the user
presses the Ignorautton in the Spelling panel.

A word is considered to be misspelled if none of these three accepts it.
Matching a List of Ignored W  ords with the Document It Belongs T o

The NSString being cheeHllisn't the same ahie document. In the course of processing a document, an
application might run seral checks based onfdifent parts or diérent \ersions of the t&. But the/'d all belong
to the same document. The NSSpellCleedkeps a separategnored vords’ list for each document that it checks.
To help matcHignored vords’ lists to documents, you should caliqueSpellDocument®g once for each
document. This method returns a unique arbitrangertéhat will sere to distinguish one document from the
others being cheekl and to match eaignored vords’ list to a document. When searching for misspellects,
pass the tag as the fourtlyament of
checkSpellingOfString:startingAt:language:wrap:inSpellDocumentWthTag:wordCount: . (The

convenience methodheckSpellingOfString:startingAt: takes no tag. This method is suitable when the first
responder does not conform to the NSlgnoreMisspelted¥\protocol.)

When the application sas a document, it may choose to re®ithe“ignored vords’ list and sge it along with
the document. @ get back the right list, it must send the NSSpellCéeak
ignoredWordsInSpellDocumentWthTag: message. When the application has closed a document, it should
notify the NSSpellChedak that the documesst*ignored vords’ list can nav be discarded, by sending it a
closeSpellDocumentWhTag: message. When the application reopens the document, it should restore the
“ignored words” list with the messageetignoredWords:inSpellDocumentWthTag:.

Making a Checker available
+ (NSSpellChecgr *)sharedSpellChecler Returns the NSSpellChesk(one per application).

+ (BOOL)sharedSpellCheclerExists Returns whether the applicatisISSpellChedd has
already been created.
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Managing the Spelling Panel
— (NSMew *)accessoryVew Returns the Spelling panglaccessory NS8v object.

— (void)setAccessory¥ew:(NSView *)aView Makes an NS\éw object an accessory of the Spelling
panel by making it a suiew of the pane$ content
view. This method posts the notification
NSWndowDidResizeNotification with the Spelling
panel object to the dafilt notification center

— (NSRanel *spellingPanel Returns the NSSpellChesiks panel.

Checking Spelling

— (int)countWordsInString: (NSString *aString Returns the number ofaxds instring. Thelanguage
language(NSString *Janguage argument specifies the language used in the string. If
languageis the empty string, the current selection in the
Spelling pane$ pop-up menu is used.

— (NSRangea)heckSpellingOfString:(NSString *stringToChedk
startingAt: (int)startingOfset Starts the search for a misspelleoravin stringToChe&
starting astartingOfsetwithin the string object.
Returns the range of the first misspelleatav
Wrapping occurstt no ignored-wrds dictionary is
used.

— (NSRange&heckSpellingOfString:(NSString *stringToChe&

startingAt: (int)startingOfset Starts the search for a misspelledrain stringToChed
language(NSString *Janguage starting astartingOfsetwithin the string object.

wrap: (BOOL)wrapFlag Returns the range of the first misspelleatavand
inSpellDocumentWthTag:(int)tag optionally the vord count by referencéag is an
wordCount: (int *)wordCount identifier unique within the application used to inform

the spell check which document (actugdlyictionary)
of ignored vords to usewrapFlag determines whether
spell checking continues at thegliining of the string
when the end is reachddnguage is the language used
in the string. Iflanguage is the empty string, the current
selection in the Spelling pangpop-up menu is used.

Setting the Language

— (NSString *Janguage Returns the current language used in spell-checking.

— (BOOL)setLanguagefNSString *aLanguae Sets the language to use in spell-checkinglmnguage.
Returns whether the Language pop-up list in the
Spelling panel listaLanguae.
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Managing the Spelling Process

+ (int)uniqueSpellDocumentg Returns a guaranteed unique tag to use as the
spell-document tag for a document. Use this method to
generate tags tosaid collisions with other objects that
can be spell-cheekl.

— (void)closeSpellDocumentWthTag:(int)tag Notifies the NSSpellCheek that the user has finished with
the ignored-wrd document identified kpg, causing it
to throw that dictionary way.

— (void)ignoreWord: (NSString *wordTolgnote Instructs the NSSpellCheekto ignore all future
inSpellDocumentWthT ag:(int)tag occurrences ofvordTolgnore in the document
identified bytag. You should call this method from
within your implementation of the
NSIgnoreMisspelled\Wds protocokignoreSpelling.

— (NSArray *)jgnoredWordsInSpellDocumentWthTag:(int)tag
Returns the array of ignorecowds for a document
identified bytag. Invoke this before
closeSpellDocumentif you want to store the ignored
words.

— (void)setignoredWords:(NSArray *)someWrds Initializes the ignored-ards document (i.e., dictionary
inSpellDocumentWthTag:(int)tag identified bytag with someWrds an array of wrdsto
ignore.

— (void)setWordFieldStringValue:(NSString *aString
Sets the string that appears in the misspelledlvield,
using the string obje@String

— (void)updateSpellingRanelWithMisspelledWord: (NSString *word

Causes NSSpellCheekto update the Spelling pargel’
misspelled-word field to reflectvord. You are
responsible for highlighting/ord in the document and
for extracting it from the document using the range
returned by theheckSpelling:...methods. Bss the
empty string asvord to have the system beep,
indicating no misspelled evds were found.
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NSSpellServer

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: AppKit/NSSpellSererh

Class Description

The NSSpellSemer class gies you a &y to male your particular spelling cheeka service that'available to ag
application. Aserviceis an application that declares it@gability in a standard ay, so that ap other applications
that wish to use it can do so. If youild a spelling chealr that maks use of the NSSpellSenclass and list it as
an aailable service, then users ofyaapplication that mads use of NSSpellCheekor includes a Services menu
will see your spelling cheek as one of thevailable dictionaries.

To male use of NSSpellSeey you write a small program that creates an NSSpek$amgtance and a dge
that responds to messages asking it to find a misspetietlamd to suggest guesses for a misspeltad vEend
the NSSpellSerr registerLanguage:by\éndor: messages to tell it the languages yourgigkecan handle.

The program that runs your spelling chexckhould not beuilt as an Application Kit applicationpibas a simple
program. Suppose you supply spelling cleeskunder theendor nameAcme” Suppose the file containing the
code for your delgate is called AcmeEnglishSpellChecKThen the follaving might be your programmmain:

void main()

{
NSSpellServer *aServer = [[NSSpellServer alloc] init];

if ([aServer registerLanguage:@"English" byVendor:@"Acme"]) {
[aServer setDelegate:[AcmeEnglishSpellChecker alloc] init]];
[aServer run];
fprintf(stderr, "Unexpected death of Acme SpellCheckerl\n");

}else {
fprintf(stderr, "Unable to check in Acme SpellChecker.\n");

}

}

Your delgate is an instance of a custom subclass. glthplest to makit a subclass of NSObjecytithats not a
requirement.) Gien an NSString, your dejate must be able to find a misspelleatavby implementing the
methodspellSewrer:findMisspelledWordInString:language:wordCount:countOnly: . Usually this method also
reports the number ofards it has scanneduytthat isnt mandatory

Optionally, the delgate may also suggest corrections for misspelledis: It does so by implementing the method
spellSewer:suggestGuessesiFWord:inLanguage:
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Service Availability Notice

When theres more than one spelling checlavailable, the user selects the one desired. The application that
requests a spelling check uses an NSSpellGneatiect, and it prades a Spelling panel; in the panel there’
pop-up list of &ailable spelling cheaks. Your spelling cheddr appears in that list if it hassarvice descriptor

A service descriptor is an entry in attéle calledservices Usually it's located within thelundle that also contains
your spelling chedadr’s executable file. Theundle (or directory) that contains the services file mugt haname
ending in “.service” or “.app”. The system looks for servigadies in a standard set of directories.

A spell checkr service aailability notice has a standard format, illustrated in the folig example for the Acme
spelling checkr:

Spell Checker: Acme
Language: French
Language: English
Executable: franglais.daemon

The first line identifies the type of service; for a spelling ceedkmust say “Spell Cheek:” followed by your

vendor name. The rtline contains the English name of a language your spelling ehecgrepared to check.

(The language must be one your system recognizes.) If your program can check more than one language, use an
additional line for each additional language. The last line of a descripésrthie name of the servisekecutable

file. (It requires a complete path ifstin a diferent directory)

If there’s a service descriptor for your Acme spelling clee@nd also a service descriptor for the English areck
provided by a endor named Consolidated, a user looking at the Spelling pgoglup list wuld see:

English (Acme)
English (Consolidated)
French (Acme)

lllustrative Sequence of Messages to an NSSpellSer  ver

The act of checking spelling usuallywaives the interplay of objects in twelasses: the user application’
NSSpellCheckr (which responds to interactions with the user) and your spellingatesiSSpellSemr (which
provides the application intea€e for your spelling cheek). You can see the interaction between the itnthe
following list of steps imolved in finding a misspelledard.

» The user of an application selects a menu item to request a spelling check. The application sends a message
to its NSSpellCheakr object. The NSSpellCheskin turn sends a corresponding message to the appropriate
NSSpellSerer.

» The NSSpellSewer receies the message asking it to check the spelling of an NSString. #rétsrthe
message to its dejate.

» The delgate searches for a misspelledrd. If it finds one, it returns an NSRange identifying tloed's
location in the string.

» The NSSpellSewrr receres a message asking it to suggest guesses for the correct spelling of a misspelled
word, and forards the message to its dgee.
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« The delgate returns a list of possible corrections, which the NSSpedBeriurn returns to the
NSSpellChecgr that initiated the request.

* The NSSpellSerr doesrt knowv what the user does with the errors its gale has found or with the
guesses its dadate has proposed. (Perhaps the user corrects the document, perhaps by selecting a correction
from the NSSpellChedt’s display of guessesytthats not the NSSpellSeev's responsibility However,
if the user presses the Learn ordet uttons (thereby causing the NSSpellChedhk revise the uses word
list), the NSSpellSeer receves a notification of the evd thus learned or fgotten. Its up to you whether
your spell cheaddr acts on this information. If the user presses the Ignatert) the delgate is not notified
(but the nat time that vord occurs in the i, the methodsWordinUserDictionaries:caseSensitie: will
report YES rather than NO).

» Once the NSSpellSezv delgate has reported a misspelledrd; it has completed its search. Of courss, it’
likely that the uses’application will then send awenessage, this time asking the NSSpell8ete check
a string containing the part of thetét didn’t get to earlier

Checking in Y our Ser vice

— (BOOLYegisterLanguage{NSString *Janguage  Registers a spelling seev forlanguage by vendor
byVendor:(NSString *)endor

Assigning a Delegate
— (id)delegate Returns the NSSpellSaws delgate.
— (woid)setDelegateiid)anObject Sets the defmte of the NSSpellSesr

Running the Ser vice

— (void)run Makes the NSSpellSeev start listening for spell-checking
requests. This method should not return.

Checking User Dictionaries

— (BOOL)sWordInUserDictionaries: (NSString *word
caseSensitie:(BOOL)flag Returns whetheword is in ary open user dictionary; the
search is case-sensdiif flag is YES.
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Methods Implemented by the Delegate

— (NSRangeypellSewer:(NSSpellSerer *)sender  Search for a misspelledond instringToChed, using

findMisspelledWordInString: language, and marking the firghisspelled werd found
(NSString *stringToChed by returning its range within the string object. In
language(NSString *Janguage wordCountreturn by reference the number adnds
wordCount: (int *)wordCount from the bginning of the string object until the
countOnly:(BOOL)countOnly misspelled wrd (or the end-of-string). fountOnlyis

YES, just count the wrds in the string object; do not
spell-check. Send
isWordIinUserDictionaries:caseSensitie: to the
spelling serer to determine ifvord exists in the uses’
language dictionaries.

— (NSArray *spellSewer: (NSSpellSerer *)sender Search for alternatés to the misspelledord in
suggestGuessesiFWord: (NSString *word language. Return guesses as an array of string objects.
inLanguage:(NSString *Janguage

— (woid)spellSewer:(NSSpellSerer *)sender Notifies the delgate of aword added to the usarhidden
didLearnWord: (NSString *word word list.
inLanguage(NSString *Janguage

— (void)spellSewer:(NSSpellSerer *)sender Notifies the delgate of aword removed from the uses’
didForgetWord: (NSString *word hidden vord list.

inLanguage:(NSString *Janguage

1-202 Chapter 1: Application Kit OpenStep Specification—10/19/94



NSSplitView

Inherits From: NSView : NSResponder : NSObiject

Conforms T o: NSCoding (NSResponder)
NSObject (NSObject)

Declared In: AppKit/NSSplitView.h

Class Description

An NSSplitView object lets several views share a region within a window. The NSSplitView resizes its subviews
so that each subview is the same width as the NSSplitView, and the total of the subviews’ heights is equal to the
height of the NSSplitView. The NSSplitView positions its subviews so that the first subview is at the top of the
NSSplitView, and each successive subview is positioned below the previous one. The user can set the height of two
subviews by moving a horizontal bar called diader, which makes one subview smaller and the other larger.

To add a vier to an NSSplitVew, you use the NSew methodaddSubview:. When the NSSplithéw is displayed,
it checks to see if its sulews are properly tiled. If not, it iokes the delgate method
splitView:resizeSubiewsWithOldSize:, allowing the delgate to specify the heights of specific giglvs. If the
delggate doesriimplement this methodhe NSSplitWew sendsadjustSubviewsto itself to yield the deiult tiling
behaior.

When a mouse-an occurs in an NSSplifew’s divider, the NSSplitVew determines the limits of thewuililer’'s
travel and tracks the mouse to allthe user to drag thewililer within these limits. \ith the folloving mouse-up,
the NSSplit\lew resizes the tw afected subiews, informs the detgate that the suliews were resized, and
displays the décted vievs and diider. The NSSplitVew’s delgate can constrain the &l of specific diiders by
implementing the methagblitView:constrainMinCoordinate:maxCoordinate:of SubviewAt: .

Managing Component V iews

— (woid)adjustSubviews Adjusts the heights of the stibws.
— (floatdividerThickness Returns the thickness of thevidier.
— (void)drawDividerInRect: (NSRectaRect Draws the dvider inaRect

Assigning a Delegate
— (id)delegate Returns the NSSpliteéw’s delgate.
— (void)setDelegateiid)anObject Sets the NSSplitiéw’s delgate.
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Implemented by the Delegate

— (void)splitView:(NSSplitView *) splitMew Sent directly bysplitMew to the delgate. Allowns the
constrainMinCoordinate: (float *)min delggate to constrain furthenin andmax
maxCoordinate:(float *)max vertical travel of a dvider. offsetis an inda& that
ofSubviewAt: (int)offset identifies the diiders in a NSSplitiéw from top to

bottom starting with dider O.

— (void)splitView:(NSSplitMew *)sender Sent directly bysplitMew to the delgate. Allows the
resizeSuliewsWithOIldSize:(NSSizepldSize  delegate to add custom resizing betwa after users
resize an NSSplitiéw. oldSizeis the size of the
NSSplitMew before the user resized it.

— (wid)splitViewDidResizeSuliews:(NSNotification *notification
Sent by the deifult notification center to the dgbde;
aNotificationis always
NSSplitMewDidResizeSubiewsNotification. If the
delagate implements this method, it's automatically
registered to recee this notification.

— (void)splitViewWillResizeSulviews:(NSNotification *notification
Sent by the defult notification center to the dghe;
aNotificationis always
NSSplitMewWilIResizeSubiewsNotification. If the
delegate implements this method, it's automatically
registered to recee this notification.
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NST ext

Inherits From: NSView : NSResponder : NSObiject

Conforms T o: NSChangeSpelling, NSlgnoreMisspelledWords
NSCoding (NSResponder)
NSObject (NSObject)

Declared In: AppKit/NSTextView.h

Class Description

The NSExt class declares the programmatic irde€f to objects that managtteNSText objects are used by the
Application Kit wher@er text appears in inteaice objects: An NSkt object dravs the title of a windw, the
commands in a menu, the title of @tton, and the items in a lweer Your application inherits these uses of the
NSText class when it incorporatesyaaf these objects into its intadde. Your application can also create NSIT
objects for its wn purposes.

The NSExt class is unlik most other classes in the Application Kit in its comipfeand range of features. One
of its design goals is to primle a comprehengt set of tet-handling features so that ydiuarely need to create a
subclass. An NSt object can (among other things):

Control the color of its t¢ and background.
Control the font and layout characteristics of itd.te
Control whether te is editable.

Wrap text on a vord or character basis.

Display graphic images within itsxie

Write text to or read tet from files in the form of RFD—Rich Text Format files that contain TIFF or EPS
images.

Let another object, the delte, dynamically control its properties.

Let the user copand paste te within and between applications.

Let the user copand paste font and format information between é&&dbjects.
Let the user check the spelling obrds in its tat.

Let the user control the format of paragraphs by manipulating a ruler
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Graphical useimterface lilding tools (such as Intexte Builder) may g you access to N&Xt objects in seeral
different configurations, such as those found in theext&ield, NSForm, and NSScrollMw objects. These
classes configure an N&T object for their wn specific purposes. Additionallgll NSTextFields, NSiBrms,
NSButtons within the same wingde—in short, all objects that access an B8 Dbject through associated Cells—
share the same N&Xt object, reducing the memory demands of an application. Thaigeiterally best to use one
of these classes whesaz it meets your needs, rather than createeXiSibjects yourself. If one of these classes
doesnt provide enough fheibility for your purposes, you can create N&fTobjects programatically

Plain and Rich NST ext Objects

When you create an N8Xt object directlyby defult it allovs only one font, line height,xecolor, and paragraph
format for the entire t¢. Once an NSaxt object is created, you can alter its global settings using methods such as
setFont: andsetTextColor:. For corvenience, such an N84 object will be called alain NSText object.

To allov multiple values for attribtes such as font and cqlgou must send the N84t object asetRichText:YES
message. An NSkt object that allevs multiple fonts also alles multiple paragraph formats, line heights, and so
on. For corvenience, such an N84t object will be called aich NSText object.

A rich NSText object can use H (Rich Text Format) as an interchange format. Not allFRcontrol words are
supported: On input, an N& object ignores gncontrol word it doesrt recognize; some of those it can read and
interpret it doest'write out. These are thelR control words that an NSt object recognizes.
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Control W ord Read Write

\ansi yes yes
\b yes yes
\cb yes yes
\cf yes yes
\colortbl yes yes
\dnn yes yes
\fin yes yes
\fn yes yes
\fonttbl yes yes
\fsn yes yes
\i yes yes
\lin yes yes
\mamgrn yes yes
\paperwn yes yes
\mac yes no

\magin yes yes
\par yes yes
\pard yes no

\pca yes no

\qc yes yes
\ql yes yes
\gr yes yes
\sn yes no

\tab yes yes
\upn yes yes

NSText objects are designed tavk closely with arious other objects. Some of these—such as thgadeler an
embedded graphic object—require g of programming on your part. Others—such asdheganel, spelling
checler, or ruler—tale no efort other than deciding whether the service should be enabled or disabled. The
following sections discuss these interrelationships.
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Notifying the NST ext Object's Delegate

Many of an NSExt objects actions can be controlled through an associated object, thextNBjects delgate.
If it implements ag of the folloving methods, the dejate receies the corresponding message at the appropriate
time:

textDidBeginEditing:
textDidChange:
textDidEndEditing:
textShouldBginEditing:
textShouldEndEditing:

So, for @ample, if the delgate implements thiextDidBeginEditing: method, it will receie notification upon the
users first attempt to change thexteMoreover, depending on the methed’eturn alue, the delgate can either
allow or prohibit changes to thexte See “Methods Implemented by the Qee”. The delgate can be anobject
you choose, and one dgége can control multiple N&Xt objects.

Adding Graphics to the T ext

A rich NSText object allavs graphics to be embedded in thd.tEach graphic is treated as a single (possibfjelar
“character”: The tet’'s line height and character placement are adjusted to accommodate the graphic “tharacter
Graphics are embedded in thett@ either of tvo ways: programmatically or directly through user actions. In the
programmatic approach, graphic objects are added usimgpleeeRange:VithRTFD: method.

An alternate means of adding an image to theisefor the user to drag an EPS or TIFF file icon directly into an
NSText object. The NSéxt object automatically creates a graphic object to manage the display of the image. This
feature requires a rich N84 object that has been configured to reeeiragged images—see the
setimportsGraphics: method.

Images that hae been imported in thisay can be written asTRD documents. Programmatic creation dHR
documents is not supported in thexsion of OpenStep. TED documents use a file package, or directorgtore

the components of the document (the “D” stands for “directory”). The file package has the name of the document
plus a “.rtfd” extension. The file packagenadys contains a file called TXTf for the tet of the document, and one

or more TIFF or EPS files for the images. An €8 Dbject can transfer information in aiffRD document to a

file and read it from a file—see theiteR TFDToFile:atomically: andreadRTFDFr omFile: methods.

Cooperating with Other Objects and Ser  vices

NSText objects are designed tavk with the Application Kits font conersion system. By dafilt, an NS&xt

object leeps the &nt panel updated with the font of the current selection. It also changes the font of the selection
(for a rich NSBxt object) or of the entire x¢ (for a defult NSEXt object) to reflect the userthoices in thednt

panel or menu.d disconnect an N®Xt object from this service, send isatUsesBntPanel:NO message.

If an NSext object is a suiew of an NSScrollNew, it can cooperate with the NSScrdéw to display and update

a ruler that displays formatting information. The NSScrielivfretiles its subiews to male room for the ruleand

the NSExt object updates the ruler with the format information of the paragraph containing the selection. The
toggleRuler: method controls the display of this rulelsers can modify paragraph formats by manipulating the
components of the ruler

1-208 Chapter 1: Application Kit OpensStep Specification—10/19/94



Coordinates and sizes mentioned in the method descriptions &ean PostScript units—1/72 of an inch.

Getting and Setting Contents

— (void)replaceRange(NSRangelange
withRTF: (NSData *)tfData

— (wid)replaceRange(NSRangejange
withRTFD: (NSData *)tfdData

— (NSData *RTFDFromRange(NSRangejange

— (NSData *RTFFromRange(NSRangejange

— (woid)setText:(NSString *)string

— (woid)setText:(NSString *ptring
range:(NSRangejange

— (NSString *Jext

Managing Global Characteristics

— (NSTextAlignmentjlignment

— (BOOL)rawsBackground

— (BOOL)mportsGraphics

— (BOOL)isEditable

— (BOOL)sRichText

— (BOOL)isSelectable

— (wid)setAlignment:(NSTextAlignmentimode

— (void)setDrawsBackgiound:(BOOL)flag
— (wid)setEditable:(BOOL)flag
— (wid)setimportsGraphics:(BOOL)flag
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Replaces the characters within the specifeetge of
text with the R'F datartfData.

Replaces the characters within the specifaete of
text with the RTFD datartfdData.

Extracts the specifieéinge of RTFD text from the NS&xt
object and returns an data object initialized with that
text.

Extracts the specifiednge of RTF text from the NS&xt
object and returns a data object initialized with tht te
This data is formatted according to thER<ile format.

Sets the contents of the N&T object to bestring.

Replaces the characters in the speciféade of text in the
NSText object to bestring

Returns the contents of the N&T object as a immutable
string object.

Returns hw text in the NSExt object is aligned between
the magins.

Returns whether the N8Xt object dravs its avn
background.

Returns whether the N84t object can accept images.
Returns whether users can edit the B$bject.
Returns whether thexein the NSExt object is RF.
Returns whether users can selext e the NSExt object.

Sets hwv the text in the NSExt object is aligned between
the magins.

Sets whether the N&1t object dravs its avn background.
Sets whether users can editti the NSExt object.

Sets whether the N&it object can accept images.
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— (wid)setRichText:(BOOL)flag

— (void)setSelectablgBOOL)flag

Managing Font and Color

— (NSColor *packgroundColor

— (woid)changefont: (id)sender

— (NSFont *)font

— (wid)setBackgioundColor:(NSColor *)color

— (wvoid)setColor:(NSColor *)xolor
ofRange(NSRangejange

— (void)setFont: (NSFont *)obj

— (woid)setFont: (NSFont *)font
ofRange{NSRangelange

— (void)setTextColor:(NSColor *)color
— (void)setUsesBntPanel:(BOOL)flag
— (NSColor *textColor

— (BOOL)uses®ntPanel

Managing the Selection

— (NSRangejelectedRange
— (wid)setSelectedRangéNSRangejange

Sizing the Frame Rectangle

— (BOOL)isHorizontallyResizable

— (BOOL)sVerticallyResizable

— (NSSizejnaxSize

— (NSSizeinSize

— (wid)setHorizontallyResizable(BOOL)flag
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Sets whether thexein the NSExt object allavs for
multiple values of attribites, such as color and font (i.e.
RTF).

Sets whether users can selegt te the NSExt object.

Returns the background color for the N&Tobject.
Initiates a font-change session.

Returns the defult NSFont object for the NS&kt object.
Sets the background color for the N&fTobject.

Sets the color for the specifieahge of text in the
NSText object tocolor.

Sets the defult NSFont object for the NS&kt object.

Sets the font for the specifiednge of text in the
NSText object tofont

Sets the tetual color for the NS@&xt object.
Sets whether the N8t object uses the font panel.
Returns the tdual color for the NSaxt object.

Returns whether the N8Xt object uses the font panel

Returns the range of the selected te the NSExt object.

Sets theange of selected tet in the NSExt object.

Returns whether the frame width can change.
Returns whether the frame height can change.
Gets the maximum size of the N&iView’s frame.
Gets the minimum size of the N&iView's frame.

Sets whether the frangeWidth can change.
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— (wid)setMaxSize(NSSizehewMaxSize

— (woid)setMinSize(NSSizehevMinSize
— (void)set\erticallyResizable(BOOL)flag

— (woid)sizeToFit

Responding to Editing Commands
— (void)alignCenter:(id)sender
— (wid)alignLeft: (id)sender
— (wid)alignRight: (id)sender
— (void)copy:(id)sender
— (woid)copyFont:(id)sender
— (void)copyRuler:(id)sender
— (void)cut: (id)sender

— (woid)delete{(id)sender

— (void)pasteyid)sender

— (void)pasteFont:(id)sender

— (woid)pasteRuler;(id)sender
— (woid)selectAll:(id)sender
— (void)subscript:(id)sender

— (woid)superscript:(id)sender
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Sets the maximum size of the N&Tobject to
nevMaxSize

Sets the minimum size of the N&T object tonewMinSize
Sets whether the franseheight can change.

Resizes the frame to fit just around thd.te

Centers the selectedktdbetween the mgins.

Aligns selected td to the left magin.

Aligns selected td the right magin.

Copies the selectedxteto the pasteboard.

Copies the selectedxts font to the pasteboard.
Copies the selectedxts ruler to the pasteboard.
Deletes the selectedkteand copies it to the pasteboard.

Deletes the selectedkteThis method posts the notification
NSTextDidChangeNotification with the resgémg
object to the dedult notification center and may post the
NSTextDidBeginEditing notification as well.
(NSTextDidEndEditingNotification gets posted when
the first responder changes.)

Replaces the selectectevith the contents of the
pasteboard. This method posts the notification
NSTextDidChangeNotification with the recgng
object to the dedult notification center and may post the
NSTextDidBeginEditing notification as well.

Replaces the selecti@font with the pasteboard contents.
This method posts the N&EDidChangeNotification
notification with the recging object to the delllt
notification center and may post the
NSTextDidBeginEditing notification as well.

Replaces the selecti@yuler with the pasteboard contents.
Selects all tet in the NSBxt object.
Subscripts the current selection.

Superscripts the current selection.
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— (wid)underline:(id)sender

— (void)unscript: (id)sender

Managing the Ruler
— (BOOL)sRulerVisible

— (void)toggleRuler:(id)sender

Spelling
— (woid)checkSpelling(id)sender

— (wid)shovGuessRnel:(id)sender

Scrolling

— (wid)scrollRangeToVisible:(NSRangelange
Reading and Writing R TFD Files

— (BOOLYeadRTFDFromFile:(NSString *path

— (BOOLWwriteRTFDToFile:(NSString *path
atomically: (BOOL)flag

Managing the Field Editor
— (BOOL)isFieldEditor

— (woid)setFieldEditor: (BOOL)flag

Managing the Delegate
— (id)delegate
— (wid)setDelegate(id)anObject
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Underlines the selectedxte

Remawes superscript or subscript in the current selection.

Returns whether the ruler is visible.

Displays the ruler if i§ not visible, and renves it if it is
visible.

Initiates a spell-checking session.

Displays the spell-cheek's Shav Guess panel.

Scrolls the NS&xt object so that theange of text is visible.

Reads RFD data from the file package specifiedpagh
and initializes an NSXt object with it; returns whether
the operation succeeded.

Writes RTFD data from the recdng NSText object
to the file package specified pgith flag determines
whether writing occurs atomicalliReturns whether the
operation succeeded.

Returns whether the reg@ig NSText object gves up First
Responder status on tab, carriage return, etc.

Sets whether the reeig NSText object is to be used as a
field editor flag indicates whether to end on carriage
return, tab, or other terminating character

Returns the detmte of the NSaxt object.
MakesanObjectthe NSExt objects delgate.
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Implemented by the Delegate

— (void)textDidBeginEditing: (NSNotification *aNotification
Sent by the defult notification center to the dghe;
aNotificationis always
NSTextDidBeginEditingNotification. If the delgate
implements this method, stautomatically rgistered to
receve this notification.

— (void)textDidChange:(NSNatification *)aNotification
Sent by the defult notification center to the dgbde;
aNotificationis alvays NSExtDidChangeNotification.
If the delgjate implements this method sit’
automatically rgistered to recee this notification.

— (void)textDidEndEditing: (NSNotification *)aNotification
Sent by the deifult notification center to the dgbde;
aNotificationis always
NSTextDidEndEditingNotification. If the detate
implements this method, stautomatically rgistered to
receve this notification.

— (BOOL)textShouldBeginEditing:(NSText *)textObject
Sent directly bytextObjectto the delgate. Informs
delggate of an impending xéual change. YES means
go ahead and makhe change.

— (BOOL)textShouldEndEditing: (NSText *) textObject
Sent directly bytextObjectto the delgate. Warns delgate
of the impending loss of First Responder status. YES
means go ahead and change status.
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NST extField

Inherits From: NSControl : NSVew : NSResponder : NSObject
Conforms T o: NSCoding (NSResponder)

NSObject (NSObject)
Declared In: AppKit/NSTextField.h

Class Description

An NSTextField is an NSControl object that can display a piecextfthat a user can select or edit, avitch
sends an action message to itgeif the user hits the Retureykwhile editing. AnNSTextField can also be lirdd
to other NS&xtFields, so that when the user pressas dr Shift-hb, the object assigned as thextier
“previous” field gets a message to selectexks.

An NSTextField is a good alternat to an NS&xt object for small rgions of editable td, since the display of the
NSTextField is achiged by using a global N&Xt object shared by objects ailey your application, which sas

on memory usage. Each N8Wow also has an N&Xt object used for editing of N®ftFields (and
NSTextFieldCells in NSMatrices). An NSiwWdow’s global NS&xt object is called &eld editor since its attached
as needed to an N&Field to perform its editing. N&XtField allonvs you to specify an object to act as an indirect
delggate to the field editor; the N8XiField itself acts as the N84t delagate if it needs to, then passes the gl
method on to itswwn NSText delegate.

Setting User Accessto T ext

— (BOOL)sEditable Returns whether the N8XtField’s tet is editable.

— (BOOL)isSelectable Returns whether the N&XtField’s text is selectable.

— (void)setEditable:(BOOL)flag Sets whether the N&XtField’s text is editable.

— (void)setSelectablgBOOL)flag Sets whether the N&XtField's tet is selectable.
Editing T ext

— (void)selectext:(id)sender Selects all of the & if it' s selectable or editable.

Setting T ab Key Behavior

— (id)nextText Gets the object selected when the user presges T
— (id)previousText Gets the object selected when the user presses &hift-T
— (void)setNextText:(id)anObject Sets the object selected when the user presdes T
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— (woid)setPreviousText:(id)anObject

Assigning a Delegate

— (void)setDelegateiid)anObject

— (id)delegate

Modifying Graphic Attributes
— (NSCaolor *packgroundColor
— (BOOL)drawsBackground

— (BOOL)sBezeled

— (BOOL)sBordered

— (wid)setBackgioundColor:(NSColor *)aColor
— (wid)setBezeledBOOL)flag

— (void)setBordered:(BOOL)flag

— (wid)setDrawsBackgound:(BOOL)flag

— (void)setTextColor:(NSColor *JaColor
— (NSCaolor *textColor

Target and Action
— (SEL)rrorAction
— (void)setErrorAction: (SEL)aSelector

Handling Events

— (BOOL)acceptsFirstResponder
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Sets the object selected when the user presses 3hift-T

Sets the defmte for messages from the field editor to
anObject

Returns the detgte for messages from the field editor

Returns the color of the background.

Returns whether the N8XtField dravs its avn
background.

Returns whether the N8XtField has a bezeled border
Returns whether the N8XtField has a plain border
Sets the color of the backgroundai@olor.

Sets whether the N&itField has a bezeled border
Sets whether the N&XtField has a plain border

Sets whether the N&XtField dravs its avn background
color.

Sets the color of the N&ftField’s text to aColor.

Returns the color of the N8XtField’s text.

Returns the action method sent for aralid value.

Sets the action method seaSglectoy for an irvalid value
entered.

Return YES if t&t is editable or selectable.
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— (void)textDidBeginEditing: (NSNotification *notification

Invoked when therg’a change in thexeafter the receier
gains first responder status. Thealdf behaior is to
pass this message on to thd telggate by posting the
notification NSControl&tDidEndEditingNotification
with the receiing object and, in the notificatia’
dictionary the tet object (with the ky NSFieldEditor)
to the dedult notification center

— (void)textDidChange:(NSNotification *notification

Invoked upon a &-down event or paste operation that
changes the recadr’s contents. The dafilt behaior is
to pass this message on to the tieleyate by posting
the NSControl&tDidChangeNotification notification
with the receiing object and, in the notificatiosy’
dictionary the tet object (with the ky NSFieldEditor)
to the dedlt notification center

— (void)textDidEndEditing: (NSNatification *notification
Invoked when tet editing ends. The datilt behaior is to
pass this message on to the tielayate by posting the
notification NSControl@&tDidEndEditingNotification
with the receiing object and, in the notificatias’
dictionary the text object (with the ky NSFieldEditor)
to the dedult notification center

— (BOOL)textShouldBeginEditing:(NSText *)textObject
Invoked to let the NSaxtField respond to impending
changes to its i and then fonarded to the te&
delayate.

— (BOOL)textShouldEndEditing: (NSText *) textObject
Invoked to let the NSaxtField respond to impending loss
of first responder status and then farded to the
delegate.
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NST extFieldCell

Inherits From: NSActionCell : NSCell : NSObject

Conforms T o: NSCoding, NSCopying (NSCell)
NSObject (NSObject)

Declared In: AppKit/NSTextFieldCell.h

Class Description

NSCells display tet or images—an NSktFieldCell is simply an NSCell that displaysttand that keps track of
its background andxécolors. Normallythe NSCell class assumes white as the background when bezeled, and
light gray otherwise, and thextas alvays black. ith NSTextFieldCell, you can specify those colors.

Modifying Graphic Attributes

— (NSColor *packgroundColor Returns the color of the background.
— (BOOL)rawsBackground Returns whether the N8XtFieldCell dravs its avn
background.

— (wid)setBackgmoundColor:(NSColor *)aColor  Sets the color of the backgroundeiGolor.

— (void)setDrawsBackgiound:(BOOL)flag Sets whether the N&XtFieldCell dravs its avn
background.
— (void)setTextColor: (NSColor *)aColor Sets the color of thexeto aColor.

— (id)setUpFieldEditorAttrib utes:(id)textObject Sets tat attributes of the field editor to be the same as
those oftextObject Used to set the attrikes of tet
such as color and background cofor which there are
no eplicit methods.

— (NSColor *YextColor Returns the color of thexe
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NSView

Inherits From: NSResponder : NSObject
Conforms T o: NSCoding (NSResponder)

NSObject (NSObject)
Declared In: AppKit/NSView.h

AppKit/NSClipView.h

Class Description

NSView is an abstract class that pigtes its subclasses with a structure fomding and for handlingvents. Ary
application that needs to disp|ayint, or recaie events must use NS&v objects.

To be displayed, a wemust be placed in a windo(represented by an NSkidow object). All the vigvs within a
window are arranged in a hieragchwith each vier having a singlesuperviev and zero or morsubviavs Each

view has its wn area to dna in and its @n coordinate systemxpressed as a transformation of its superige
coordinate system. An N$ object can scale, translate, or rotate its coordinates, or flip the polarity of its y-axis.

An NSMew keeps track of its size and location irotways: as a frame rectanglpeessed irfits superviar's
coordinate system) and as a bounds rectangpegssed in itswan coordinate system). Both are represented by
NSRect structures.

Subclasses of NS&wv typically overridedrawRect: to implement an objea’distinctve appearance. Thalso
frequently aerride one or more of NS&'s or NSResponder’aszent-handling methods, to react to the user’
manipulations of the mouse aneykoard.

Initializing NSView Objects
— (id)initW ithFrame: (NSRectjrameRect Initializes a ne&v NS\Miew object to the location and

dimensions oframeRect

Managing the NSView Hierarchy

— (woid)addSubview:(NSView *)aMiew MakesaMlew a sulview of the receiing view object.

— (void)addSuhlview:(NSView *)aMView MakesaMiew a sulview of the receiing view object.
positioned:(NSWindowOrderingModeplace It is positioned relatie toother\Mlew according to
relativeTo:(NSView *) other\iew place
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— (NSMew *)ancestorShaedWithV iew:(NSView *)aView
Returns the ancestor weshared byaMiew and the
recever; selfif aMew is the receiing view or if the
receving view is the ancestor @Mew; aVew if it is the
superviav of the receiing view; or nil in ary other

case.
— (BOOL)isDescendantOffNSView *)aView Returns whethesMew is an ancestor of the regei.
— (NSMew *)opagueAncestor Returns the receér's nearest opaque ancestor
— (woid)removeFromSupeiew Remoaores the receer from the viev hierarcly.
— (void)replaceSulview:(NSView *)oldMew Replace®ldMew with nev\iew.

with: (NSView *) newMew

— (void)sortSubviewsUsingFunction(int (*)(id ,id ,void *))compae
context:(void *)context Sorts the recging view's sulviews using the sorting
functioncompae and the contd contet. The first tvo
arguments of the function are thewieto be compared.

— (NSArray *subviews Returns a mutable array of the regeg view objects
subviews.

— (NSMew *)superiew Returns the receing view objects supervig.

— (NSWindow *)window Returns the winde in which the vigv is displayed.

— (void)viewWillIMo veToWindow: (NSWindow *) nev\Window
Notifies the viev that it will move to a nes window.

Modifying the Frame Rectangle

— (floatframeRotation Returns the angle of the frame rectargytetation.
— (NSRectlrame Gets the vier's frame rectangle.
— (void)rotateByAngle:(floatyangle Rotates the vig's frame rectangle bgngle. This method

posts the NSkwFocusChangedNotification
notification with the recging object to the defult
notification center

— (void)setFrame(NSRectjrameRect Assigns the vie a nev frame rectangle.

— (wid)setFrameOrigin:(NSPointhenOrigin Sets the origin of the weés frame tanewOrigin. This
method posts the N$&wvFrameChangedNotification
and NSVewFocusChangedNotification notifications
with the receaiing object to the delult notification
center
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— (wid)setFrameRotation(float}angle

— (wid)setFrameSize{NSSizehewSize

Modifying the Coordinate System

— (floatpoundsRotation

— (NSRecthounds

— (BOOL)isFlipped

— (BOOL)sRotatedFromBase

— (BOOL)sRotatedOrScaledFomBase

— (void)scaleUnitSquaeToSize(NSSizehewSize

— (void)setBounds(NSRectaRect
— (wid)setBoundsOrigin:(NSPointhewOrigin

— (void)setBoundsRotation(floatlangle

— (wid)setBoundsSizgNSSizehewnSize

— (wid)translateOriginT oPoint: (NSPointpoint
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Rotates the vig’'s frame taangle This method posts the
NSViewFocusChangedNotification notification with
the receting object to the dalult notification center

Resizes the vig's frame tcewSize This method posts the
NSViewFrameChangedNotification and
NSViewFocusChangedNotification notifications with
the receling object to the delult notification center

Returns the rotation of the vies coordinate system.
Gets the vie’'s bounds rectangle.

Returns whether the wieis flipped.

Returns whether the wieis rotated.

Returns whether the wieis rotated or scaled.

Scales the NSéw’s coordinate system unit size to
newSize This method posts the notification
NSMViewFocusChangedNotification with the redeg
object to the defult notification center

Sets the NSw’s bounds rectangle &iRect

Sets the NSMw's draving origin tonewOrigin. This
method posts the NS&vFocusChangedNotification
notification with the recging object to the defult
notification center

Rotates the NSeéw's coordinate system tmngle This
method posts the NS$&vFocusChangedNoatification
notification with the recging object to the delllt
notification center

Resizes the NSgw’s coordinate system tewSize This
method posts the N$&vFocusChangedNotification
notification with the receing object to the delult
notification center

Shifts the NSY¥éw's coordinate system pint This
method posts the NS&vFocusChangedNotification
notification with the recging object to the defult
notification center
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Converting Coordinates

— (NSRect}enterScanRectfNSRectaRect Corverts the rectanglaRectto lie on centers of pets.

— (NSPointyorvertPoint: (NSPointaPFoint CorvertsaPoint in a\lew to the receier’s coordinates.
fromView:(NSView *)aiew

— (NSPointgonvertPoint: (NSPointaPoint CorvertsaPoint in the recaier toaVew's coordinates.
toView:(NSView *)aView

— (NSRectyorvertRect:(NSRectaRect Corverts the rectanglaRectin a\iew to the receier’'s
fromView:(NSView *)aView coordinates.

— (NSRectyorvertRect:(NSRectaRect Corverts the rectanglaRectin the receier toaVlew's
toView:(NSView *)aMew coordinates.

— (NSSizegorvertSize(NSSizeaSize CorvertsaSizein aView to the receier’s coordinates.

fromView:(NSView *)aVew

— (NSSizegorvertSize(NSSizepSize CorvertsaSizein the recaier toaVilew's coordinates.
toView:(NSView *)aView

Notifying Ancestor V iews

— (BOOL)YostsFrameChangedNotifications Returns whether notifications of frame changes to
ancestors are agtited.

— (wid)setPostsFrameChangedNotificationgBOOL )flag
Sets whether to agite ancestor notifications.

Resizing Subviews

— (wid)resizeSubiewsWithOldSize:(NSSizepldSize
InitiatessupeniewSizeChangedmessages to sviews.

— (void)setAutor esizesSubiews:(BOOL)flag Sets whether to notify sulews of resizing.

— (BOOL)autoresizesSubiews Returns whether the NS notifies suliews of resizing.
— (void)setAutoresizingMaski{unsigned inthask ~ Determines automatic resizing belua.

— (unsigned ingutoresizingMask Returns the NSkw’s autosizing mask.

— (void)resizeWthOldSuperviewSize(NSSizepldSize
Notifies sulviews that the superwechanged size.
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Graphics State Objects
— (woid)allocateGState
— (void)releaseGState
— (int)gState

— (woid)renewGState

— (void)setUpGState

Focusing
+ (NSView *)focusMew
— (void)lockFocus

— (wid)unlockFocus

Displaying
— (BOOL)anDraw
— (void)display
— (woid)displaylfNeeded

— (void)displaylfNeededIgnoringOpacity

— (woid)displayRect(NSRectaRect

Allocates a graphics state object.
Release the N9®w's graphics state object.
Returns the NSiw’s graphics state object.

Marks the NSY¥éw's graphics state object as needing
initialization.

Sets up the NS¥éw’s graphics state object.

Returns the currently focused wie
Brings the receing view into focus.

Unfocuses the recgng view.

Returns whether the wieobject can dna.
Displays the receing view and its subiews.

Conditionally displays the reagig view and its subiews
(if opaque).

Conditionally displays the reaang view and its subiews,
regardless of opacity

Displays the receing view and its subiews (if opaque)
within aRect

— (void)displayRectlgnoringOpacity:(NSRectaRectDisplays the recging view and its subiews (regardless of

— (void)drawRect:(NSRectject

— (NSRectyisibleRect

— (BOOL)sOpaque

— (BOOL)eedsDisplay

— (woid)setNeedsDisplayBOOL)flag
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opacity) withinaRect
Implemented by subclasses to supplyding instructions.
Gets the receing view’s visible portion.
Returns whether the wvieis opaque.
Returns whether the wieneeds to be redisplayed.

If flag is YES, marks the we as changed, needing
redisplay
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— (void)setNeedsDisplaylnRec{NSRect)nvalidRectMarks the viar as changed, needing redisplay in rectangle

invalidRect
— (BOOL)shouldDrawColor Returns whether the wieshould be dnan in colot
Scrolling
— (NSRectxdjustScroll: (NSRecthevMsible Lets the vigv object adjust the visible rectangle.
— (BOOL)autoscroll: (NSEwent *)theEvent Scrolls in response to a mouse-draggezhe

— (void)reflectScolledClipView:(NSClipView *)aClipMew
Reflects scrolling withirelip view aClipMew.

— (void)scrolIClipV iew:(NSClipView *)aClipMew  Scrolls the clip vier aClipMew to aPoint.
toPoint: (NSPointaPoint

— (woid)scrollPoint: (NSPointaPoint Aligns aPoint with the content vie’s origin.

— (void)scrollRect:(NSRectaRect Shifts the rectanglaRectby delta
by: (NSSizejlelta

— (BOOL)scrollRectToVisible:(NSRectaRect Scrolls the vier so the rectanglaRectis visible.

Managing the Cursor

— (woid)addCursorRect:(NSRectaRect Adds a cursor rectangéRectfor cursoranObjectto the
cursor:(NSCursor *anObject NSView.

— (woid)discardCursorRects Remoaoves all cursor rectangles in thewie

— (void)removeCursorRect(NSRectaRect Remawes cursor rectangkRectfor cursoranObjectfrom
cursor:(NSCursor *anObject the view.

— (void)resetCursorRects Implemented by subclasses to reset their cursor rectangles.

Assigninga T ag
— (int)tag Returns the vie objects tag.

— (idviewWithTag:(int)aTag Returns the sukew object withaTag as its tag.

Aiding Event Handling

— (BOOL)acceptsFirstMouse(NSEwent *)theEvent Returns whether the wieobject accepts first mousevdo

events.
— (NSMew *)hitT est(NSPointaPoint Returns the lvest suliew containing the poiraPoint.
— (BOOL)Mouse(NSPointaPoint Returns whether the poiafoint lies inside theRect

inRect:(NSRectaRect
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— (BOOL)YerformK eyEquivalent:(NSEwent *)theEvent

Implemented by subclasses to perforep-kquivalent
commands. Returns whether adety handled
theEvent

- (void)removeTrackingRect:(NSTrackingRectag)ag

Removes the tracking rectangle identified tag from the
view. (tag is an unique identifier returned from the
addTractingRect:owner:assumelnside:method.)

— (BOOL)shouldDelayWindowOrderingForEvent:(NSEwent *)JanEvent
Returns whether the wiés windav is brought fonard
normally (mouse-den) or delayed (mouse-up).

— (NSTrackingRectagaddTrackingRect:(NSRectaRect

owner:(id)anObject Adds a tracking rectanglaRec} owned byanObjectto
userData:(void *)data the recering NS\Mew.
assumelnside(BOOL)flag flag indicates whether the tracking rectangle will be

only inside the NS¥w. Returns a unique tag that
identifies the tracking rectangle.

Dragging

— (BOOL)YragFile:(NSString *¥ilename Initiates a file-dragging session, dragging file indicated
fromRect(NSRect)ect by pathfilenamerectdescribes the position of the icon
slideBack:(BOOL)slideFlag in the Mew's coordinatesslideFlag determines
event:(NSEwent *)event whether the NSImage should slide back if rejected

— (wid)draglmage:(NSImage *anlmage Initiates an image-dragging session, dragginbnage
at:(NSPointyiewLocation from viewLocation initialOffsetis the diference in
offset:(NSSizejnitialOffset the mouse location from the mouseato
event:(NSEwent *)event pboad is the pasteboard holding the data.
pasteboard{NSPRasteboard Hboard sourceObijectis the object receing
source:(id)sourceObject NSDraggingSource messagshdeFlag determines
slideBack:(BOOL)slideFlag whether the NSimage should slide back if rejected.

— (void)registerForDraggedTypes{NSArray *)nenTypes

Ragisters the pasteboard types that the winddl accept
in an image-dragging session.

— (void)unregisterDraggedypes Unregisters the winda as a recipient of dragged images.
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Printing

— (NSData *pataWithEPSInsideRect{NSRectaRect
Returns a data object initialized with the EPS data within

— (void)fax:(id)sender
— (void)print: (id)sender

— (wid)writeEPSInsideRect(NSRectject
toPasteboard(NSPasteboard Pasteboad

Pagination

— (wid)adjustPageHeightNew(float *)newBottom
top: (float)oldTop
bottom: (float)oldBottom
limit: (float)bottomLimit

— (wid)adjustPageWdthNew: (float *)newRight
left: (float)oldLeft
right: (float)oldRight
limit: (float)rightLimit

— (floatheightAdjustLimit

— (BOOLXnowsPageskFirst{int *)firstRageNum
last:(int *)lastPageNum

— (NSPoint)ocationOfPrintRect: (NSRectaRect
— (NSRect)ectForPage{int)page
— (floatwidthAdjustLimit

Writing Conforming PostScript
— (void)addToPageSetup

— (wid)beginPagejint)ordinalNum
label:(NSString *|String
bBox:(NSRectpageRect
fonts:(NSString *fontNames

— (wid)beginPageSetupReci{NSRectaRect
placement{NSPointjocation
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aRectin the recaiing view.
Faxes the viev and its subiews.
Prints the vier and its subiews.

Places PostScript code for the rectamglton the
pasteboad.

Assists automatic pagination of thewiebject.

Assists automatic pagination of thewiebject.

Returns her much of a page can go on thngage.

Returns whether the wiepaginates itself.

Locates the printing rectangle on the page.
Provides hav much of the vier will print on page.

Returns hev much of a page can go on thigage.

Allows you to adjust for diérences in the graphics state

between the screen and the printer

Writes a page separator

Writes the bginning of a page setup section.
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— (void)beginPrologueBBox{(NSRecthoundingBox Writes the header for a print job
creationDate(NSString *dateCeated
createdBy(NSString *anApplication
fonts:(NSString *fontNames
forwhom: (NSString *user
pages(int)numRages
title: (NSString *gTitle

— (wid)beginSetup Writes the bginning of the job setup section.
— (void)beginTrailer Writes the bginning of the trailer for the print job

— (void)drawPageBorderWithSize:(NSSizeporderSize
Implemented by subclasses towlria magins (e.g.,
borders, numberinghorderSizeis the size of the
border

— (wid)drawSheetBorderWithSize:(NSSizeporderSize
Implemented by subclasses towlia magins (e.g.,
borders, numberinghorderSizeis the size of the

border
— (woid)endHeaderComments Writes the end of the header
— (wid)endPrologue Writes the end of the prologue.
— (woid)endSetup Writes the end of the job setup section.
— (void)endPageSetup Writes the end of a page setup section.
— (wid)endPage Writes the end of a page.
— (void)endTrailer Writes the end of the trailer
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NSWindow

Inherits From: NSResponder : NSObject

Conforms T o: NSCoding (NSResponder)
NSObject (NSObject)

Declared In: AppKit/NSWindow.h

Class Description

The NSWindow class defines objects that manage and coordinate thewsrdat an application displays on the
screen. A single NSWwdow object corresponds to, at most, one wimdbhe two principle functions of an
NSWndow are to prgide an area in which wes can be placed, and to accept and digiikto the appropriate
NSMViews, events that the user instites by manipulating the mouse amgldoard.

Rectangles, V iews, and the V iew Hierarchy

An NSWindow is defined by frame ectanglethat encloses the entire winddncluding its title barresize bar

and borderand by aontent ectanglethat encloses just its content area. Both rectangles are specified in the screen
coordinate system. The frame rectangle establishes therd8Mis base coadinate systemiThis coordinate

system is alays aligned with and is measured in the same increments as the screen coordinate system (in other
words, the base coordinate system tha'rotated or scaled). The origin of a base coordinate system is the bottom
left corner of the winde’s frame rectangle.

You create an NSiWwWdow (through one of thait:... methods) by specifying, among other atités, the size and
location of its content rectangle. The frame rectangle iset&from the dimensions of the content rectangle.

When it’s created, an NSWHow automatically creates tWNSMews: an opaquéame viev and a transparent
content vigv that fills the content area. The framewis a private object that your application chatcess directly
The content vie is the “highest” accessible vigin the windev; you can replace the contentwiwith an NS\ew
of your awvn creation through NSivdow’s setContentMew: method.

You add other vigs to the windw by declaring each to be a sidw of the content vie, or a sulsiew of one of
the content vie's sulviews, and so on, through N&W’'s addSubview: method. This tree of wes is called the
window’s view hierarchy. When an NS\Widow is told to display itself, it does so by sendingndisplaying
messages to each object in itswigierarcly. Because displaying is carried out in a determined gttiieicontent
view (which is dravn first) may be wholly or partially obscured by its@etvs, and these sulews may be
obscured by their swiews (and so on).
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Event Handling

The windav system and the NSApplication object fanad mouse andegboard @ents to the appropriate
NSWndow object. The NSWidow that's currently designated to reeeikeyboard &ents is knan as thekey
window If the mouse ordyboard &ent afects the windw directly—resizing or maing it, for exkample—the
NSWndow performs the appropriate operation itself and sends messages togésedigiforming it of its
intentions, thus allwing your application to intercede. &ws that are directed at specifionsaewithin the winda
are forvarded by the NSWdow to the NSVew.

The NSWhdow keeps track of the object thadwlast selected to handieykoard eents as itéirst responderThe
first responder is typically the N&W that displays the current selection. In additionggbkard @ents, the first
responder is sent action messages that haiseselected taget (anil tamget in program code). The NSidow
continually updates the first responder in response to the nseuse actions.

Each NSVihdow provides afield editor an NSExt object that handles small-scal&ttediting chores. The field
editor can be used by the N8Wow’s first responder to edit thextahat it displays. ThéeldEditor:f orObject:
method returns the NSWdow’s field editor (You can mak this method instead return an alten@atiSText
object, appropriate for the object specified the secandhant, by implementing the dgige method
windowWillRetur nFieldEditor:toObject: .)

Initializing and Getting a New NSWindow Object

— (id)initw ithContentRect:(NSRectfontentRect  Initializes the nes window object with a location and

styleMask:(unsigned in@aStyle size for content ofontentRe¢ta windav style and

backing:(NSBackingStoreyipe)bufferingType buttons as indicated in the bitmap masktyle draving

defer:(BOOL)flag buffering as indicated bufferingType If flag is YES,
the windav system defers creating the windantil it's
needed.

— (id)initwW ithContentRect:(NSRectrontentRect  Initializes the n& window object for a screen as specified

styleMask:(unsigned inaStyle by aSceen with a location and size for content of
backing:(NSBackingStoreyipe)bufferingType contentRecta windav style and bttons as indicated in
defer:(BOOL)flag the bitmap maskStyle draving buffering as indicated
screen{NSScreen ®Sceen by bufferingType If flag is YES,the winda system

defers creating the windountil it's needed.

Computing Frame and Content Rectangles

+ (NSRectgontentRectForFrameRect:(NSRectaRect
styleMask:(unsigned in@aStyle Gets the content rectangle for frame rectaagiectin a
window of typeaStyle

+ (NSRectframeRectForContentRect:(NSRectaRect
styleMask:(unsigned inaStyle Gets the frame rectangle for content rectaaglectin a
window of typeaStyle
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+ (floatminFrameWidthW ithT itle: (NSString *aTitle
styleMask:(unsigned in@Style Returns the minimum frame width neededdditle in a
window of typeaStyle

Accessing the Content V iew

— (id)contentView Returns the NS\Wdow's content vie.

— (wid)setContentMew:(NSView *)aMew MakesaView the NSWhdow’s content vie.
Window Graphics

— (NSCaolor *packgroundColor Returns the winde’'s background color

— (NSString *yepresentedFilename Returns the filename associated with this wimdo

(regardless of the title string).
— (woid)setBackgioundColor:(NSColor *)xolor Sets the winde’s background color teolor.

— (void)setRepresentedFilenamgNSString *aString
AltersaStringby formatting it as a path and filename, then
sets the filename associated with this wimdo the
result. Iffilenamedoesnt include a path to the file, the
current vorking directory is used. This method do¢sn’
affect the title string.

— (woid)setTitle: (NSString *RaString MakesaStringthe windav’s title.

— (wid)setTitleWithRepresentedFilenamgiNSString *aString
InvokessetRepresentedFilenameand maks the
resultant string the windds title.

— (unsigned ingtyleMask Returns the winde's border and title-bar style.

— (NSString *jitle Returns the winde’s title string.

Window Device Attributes

— (NSBackingStoreyfpebackingType Returns the type of the windaodevice’s backing store.
— (NSDictionary *feviceDescription Returns the winde device’s attritutes as &y/value pairs.
— (int)gState Returns the graphics-state object for the wimddject.
— (BOOL)sOneShot Returns whether backing-store memory for the win@o

freed when the windw is ordered dfscreen.

— (wid)setBackingType:(NSBackingStoreyipetype Sets the type of windo-device backing store.
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— (woid)setOneShot(BOOL)flag

— (int)windowNumber

The Miniwindow
— (NSImage *niniwindowlmage
— (NSString *miniwindowTitle
— (void)setMiniwindowlmage:(NSImage *)mage

— (woid)setMiniwindowTitle: (NSString *}itle

The Field Editor
— (void)endEditingFor: (id)anObject

— (NSText *)fieldEditor: (BOOL)createFlay
forObject: (id)anObject

Window Status and Ordering

— (void)becomekeyWindow

— (wid)becomeMainWindow

— (BOOL)canBecomekeyWindow

— (BOOL)anBecomeMainWndow

— (BOOL)idesOnDeactvate
— (BOOL)isKeyWindow

— (BOOL)sMainWindow
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Sets whether backing-store memory for the wimgbould
be freed when the windois ordered dfscreen.

Returns the winde number

Returns the image thattisplayed in the miniwinda
Returns the title that'displayed in the miniwinda
Sets thémage that's displayed in the miniwinada
Sets thditle that's displayed in the miniwinda

Ends the field editos’ editing assignment fanObject

Returns the winde objects field editor fomnObject
If the field editor does nokest andcreateFlay is YES,
creates a field editor

Records the winde's nav status as thedg window. This
method posts the notification
NSWndowDidBecomeleyNotification with the
receving object to the defult notification center

Records the wind@'s nav status as the main wingoT his
method posts the notification
NSWindowDidBecomeMainNotification with the
receving object to the dedult notification center

Returns whether the reg&ig windov object can be the
key window.

Returns whether the reg&ig windaov object can be the
main windav.

Returns whether deac#tion hides the winde.

Returns whether the reg@ig window object is the &y
window.

Returns whether the reg@ig window object is the main
window.
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— (BOOL)sMiniaturized

— (BOOL)sVisible

—(int)level

— (wid)makeKeyAndOrderFront:(id)sender

— (woid)makeKeyWindow

— (woid)makeMainWindow

— (wid)orderBack:(id)sender
— (woid)orderFr ont:(id)sender

— (void)orderFrontRegardless

— (woid)orderOut: (id)sender

Returns whether the windois hidden (and the
miniwindow displayed).

Returns whether the windoobject is in the screen list (and
thus visible).

Returns the current windolevel.

Makes the recging windav object the ky window and
brings it forward.

Makes the receing window object the ky window.
Makes the recging windav object the main winde.
Puts the winde object at the back of its tier

Puts the winder object at the front of its tier

Puts the winde object at the frontwen if the application
is inactive. If the windaev is currently miniaturized, this
method posts the notification
NSWindowDidDeminiaturizeNotification with the
window object to the defult notification center

Remoaoves the windar object from the screen list.

— (void)orderWindow: (NSWindowOrderingModeplace

relativeTo:(int)otherWn

— (void)resignKeyWindow

— (wid)resignMainWindow

— (wid)setHidesOnDeactrate:(BOOL)flag

— (void)setLevel:(int)newlLevel
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Repositions the windoobject in the screen list in position
placerelative to another winde. If the windav is
currently miniaturized, this method posts the
NSWindowDidDeminiaturizeNotification notification
with that windav object to the defult notification
center

Records that the wingoobject is no longer thegl
window. This method posts the notification
NSWndowDidResignkeyNotification with the
receving object to the defult notification center

Records that the wingoobject is no longer the main
window. This method posts the notification
NSWindowDidResignMainNotification with the
receving object to the dedult notification center

Sets whether deagttion hides the winda

Resets the windw level tonewlLevel.
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Moving and Resizing the Window

— (NSPointyascade®pLeftFr omPoint: (NSPointjopLeftRint

— (void)center

When succesgely invoked, tiles windars by ofsetting
them slightly to the right and dm from the preious
window. Returns the top left point of the placed
window, which is typically used faopLeft®int in the
next invocation. If you specify (0,0), places the windo
as is, and returns its top left point.

Centers the windm® on the screen.

— (NSRectyonstrainFrameRect(NSRectjrameRect

toScreen(NSScreen *3creen

— (NSRectirame

— (NSSizeninSize

— (NSSizenaxSize

— (void)setContentSize{NSSizeaSize

— (void)setFrame(NSRectjrameRect
display:(BOOL)flag

— (void)setFrameOrigin:(NSPointaFoint
— (void)setFrameTopLeftPoint: (NSPointpPoint

— (void)setMinSize(NSSizenSize
— (wid)setMaxSize(NSSizeaSize

Converting Coordinates

— (NSPointyorvertBaseToScreen{NSPointaFoint

— (NSPointyonvertScreenToBase(NSPointaRoint
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Constrains the wind@'s frame rectanglFameRecto
screen Returns the frame rectangle.

Returns the winde's frame rectangle
Returns the wind@’s minimum size.
Returns the winde’s maximum size
Resizes the windw's content area t@Size

Moves and/or resizes the winddrame toframeRectflag
determines whether the windds displayed. This
method posts the NSvitlowDidResizeNatification
notification with the recging object to the delllt
notification center

Moves the windw by changing its frame origin tFoint.

Moves the winde by changing its top-left corner to
akoint.

Sets the wind@’s minimum size.

Sets the winde’s maximum size.

CorvertsaPoint from base to screen coordinates.

CornvertsaPoint from screen to base coordinates.
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Managing the Display
— (void)display
— (void)disableFlushWindow
— (woid)displaylfNeeded
— (void)enableFlushWindow
— (void)flushwWindow
— (wid)flushwindowlfNeeded
— (BOOL)isAutodisplay

— (BOOL)isFlushWindowDisabled
— (woid)setAutodisplay:(BOOL)flag

— (void)setViewsNeedDisplay(BOOL )flag

— (woid)update

— (wid)useOptimizedDrawing:(BOOL)flag
— (BOOL)viewsNeedDisplay

Screens and Window Depths
+ (NSWindowDepthYefaultDepthLimit
— (BOOL)canStoreColor
— (NSScreen feepestSceen
— (NSWndowDepthXepthLimit
— (BOOL)hasDynamicDepthLimit

— (NSScreen creen

— (woid)setDepthLimit: (NSWindowDepth)imit

— (wid)setDynamicDepthLimit:(BOOL)flag
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Displays all the winde’s views.

Disables flushing for auffered windav.

Displays all the winde’s views that need to be redva.
Enables flushing for auffered windav.

Flushes the winde's kuffer to the screen.
Conditionally flushes the winads kuffer to the screen.

Returns whether the windodisplays all vievs requiring
redraving whenupdate is invoked.

Returns whether flushing is disabled.

Sets whether the windodisplays all viavs requiring
redraving whenupdate is invoked

Sets whether some vis of the receiing window object
should be redran.

Updates the windev's display and cursor rectangles. This
method is imoked after gery ezent. When it
successfully completes, it posts the
NSWndowDidUpdateNatification notification.

Sets whether the windos viewvs should optimize dveing.

Returns whether some wis of the receing NSWndow
object should be rednan.

Returns the delult depth limit for all windws.

Returns whether the windds deep enough to store colors.
Returns the deepest screen that the windoon.

Returns the winde’s depth limit.

Returns whether the depth limit depends on the screen.
Returns the screen that (most of) the wimd® on.

Sets the winde’s depth limit tdimit

Sets whether the depth limit will depend on the screen.
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Cursor Management
— (BOOL)areCursorRectsEnabled
— (void)disableCursorRects
— (woid)discardCursorRects

— (woid)enableCursorRects

Returns whether cursor rectangles are enabled.
Disables all cursor rectangles in the windaobject.
Remoaoves all cursor rectangles in the windobject.

Enables cursor rectangles in the wiwdabject.

— (void)invalidateCursorRectsForView:(NSView *)aMew

— (wid)resetCursorRects

Handling User Actions and Events

— (void)close

— (woid)deminiaturize:(id)sender
— (BOOL)sDocumentEdited
— (BOOL)sReleasedWhenClosed

— (wid)miniaturize: (id)sender

— (woid)performClose:(id)sender

— (void)performMiniaturize: (id)sender

— (intyesizeFlags

— (wid)setDocumentEdited(BOOL)flag

— (void)setReleasedWhenClose(BOOL)flag

Aiding Event Handling
— (BOOL)acceptsMouseMoedEvents

— (NSEwent *)currentEvent
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Marks cursor rectanglesvialid for aMew.

Resets cursor rectangles for the wiwdubject.

Closes the wind@. When this method lgéns, it posts the
notification NSWihdowWillCloseNotification with the
receving object to the defult notification center

Hides the miniwindw and redisplays the windo
Returns whether the windds document has been edited.

Returns whether the windoobject is released when it is
closed.

Hides the windw and displays its miniwinda When this
method bgins, it posts the notification
NSWindowWillMiniaturizeNotification with the
receving object to the delult notification centeWWhen
it completes successfullit posts
NSWindowDidMiniaturizeNotification.

Simulates user clicking the closetton.

Simulates user clicking the miniaturizetton.

Returns theent modifier flags during resizing.

Sets whether the windos document has been edited.

Sets whether closing the windmbject also releases it.

Returns whether the NSidow accepts mouse-med
events.

Returns the currenvent object for the application.
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— (wid)discardEventsMatchingMask:(unsigned inthask
beforeEvent:(NSEwent *)lastEvent Discards apy events in the ¥ent queue that ha a type
indicated by bitmapnaskuntil the method encounters
the eventlastEvent

— (NSResponder fiystResponder Returns the first responder to useerds.
— (void)keyDown: (NSEwent *theEvent Handles ky-down events.

— (BOOL)makeFirstResponder(NSResponder ‘gResponder
MakesaRespondethe first responder to useremts.

— (NSPointinouseLocationOutsideOfEentStream Provides current location of the cursor

— (NSEent *)nextEventMatchingMask: (unsigned inthask
Returns the né event object for the application that
matches thewents indicated byvent maskmask

— (NSEent *)nextEventMatchingMask: (unsigned inthask

untilDate: (NSDate *gxpiration Returns the nd event object for the application that
inMode: (NSString *)mode matches thewents indicated byvent masknask and
dequeue(BOOL)deqFlay that occurs before timexpiration; until expiration, the

run loop runs ilmode

— (woid)postEvent:(NSEwent *)event
atStart: (BOOL)flag Post areventfor the application; iatStartis YES, the
event goes to the gening of the gent queue.

— (void)setAcceptsMouseMuedEvents(BOOL )flag
Sets whether the NSWdow accepts mouse-med e/ents.

— (wid)sendEwent:(NSEwent *)theEvent Dispatches mouse aneéyboard @ents. If this method is
dispatching a winde exposed eent, it posts the
NSWindowDidExposeNotification notification with the
receving object and, in the notificatiantictionary a
rectangle describing thegosed area (with theek
NSExposedRect) to the @eflt notification centelf it
is dispatching a screen changedrd, it posts
NSWindowDidChangeScreenNoatification with the
receving object. If it is dispatching a windomoved
event, it posts NS\widowDidMoveNotification.

— (BOOL)ryT oPerform: (SEL)anAction Aids in dispatching action messagasActior) to
with: (id)anObject anObject
— (BOOLworksWhenModal Override to return whether the windabject accepts

events when a modal panel is being run.dtfis NO.
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Dragging

— (wid)dragimage:(NSimage *animage Initiates an image-dragging session. N&SWinvokes this
at:(NSPointpaseLocation method inside its implementation miobuseDavn:.
offset:(NSSizejnitialOffset
event:(NSEwent *)event
pasteboard(NSPasteboard Hboad
source:(id)sourceObject
slideBack:(BOOL)slideFlag

— (void)registerForDraggedTypes{NSArray *)nenTypes
Rayisters the NS&steboard typesiévTypes that the
window object accepts in an image-dragging session.

— (wid)unregisterDraggedypes Unregisters the windw object as a recipient of dragged
images.

Services and Windows Menu Suppor t

— (BOOL)isExcludedFromWindowsMenu Returns whether the regeig windaov object is omitted
from the Wndows menu.

— (woid)setExcludedFiomWindowsMenu:(BOOL)flag
Sets whether the ree@ig windov object is omitted from
the Windows menu.

— (id)validRequestorForSendType:(NSString *sendVpe
returnType:(NSString *yeturnType Returns whether the windocan respond to a service with
send and receé typessendVpeandreturnType

Saving and Restoring the Frame

+ (void)removeFrameUsingName(NSString *name
Remoaores the named frame rectangle from the system
defaults.

— (NSString *frameAutosaveName Returns the name thatused to autosa the frame
rectangle as a system dett.

— (woid)saveFrameUsingName(NSString *name  Saves the frame rectangle as a systenaulef

— (BOOLsetFrameAutosaveName(NSString *hame
Sets thenamethat'’s used to autosa the frame rectangle as
a system deifult.

— (void)setFrameFromString: (NSString *)string Sets the frame rectangle fratring, which encodes the
position and dimensions of the frame rectangle and the
position and dimensions of the screen.
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— (BOOL)setFrameUsingNameiNSString *name  Sets the frame rectangle from the nameadualéef

— (NSString *ptringWithSavedFrame Returns a string encoding the position and dimensions of
the frame rectangle and the position and dimensions of
the screen.

Printing and PostScript

— (NSData *iataWithEPSInsideRect{NSRectject Returns the encapsulated PostScript insédtas a data

object.

— (woid)fax:(id)sender Faxes all the winde's views.

— (void)print: (id)sender Prints all the winda's views.
Assigning a Delegate

— (id)delegate Returns the windw objects delgate.

— (void)setDelegateiid)anObject MakesanObjectthe windav objects delgate.
Implemented by the Delegate

— (BOOL)windowShouldClose(id)sender Notifies delgate that the windm is about to close.

— (NSSizeyvindowWillResize:(NSWindow *)sender

toSize(NSSizejrameSize Lets delgate constrain resizing foameSize

— (id)windowWillRetur nFieldEditor: (NSWindow *)sender
toObject:(id)client Lets delgate prowide another tet object for field editar

— (wid)windowDidBecomekKey:(NSNotification *)aNotification
Sent by the deiult notification center to notify the dgkge
that the windw is the key window. aNotificationis
always NSWhdowDidBecomekeyNotification. If the
delegate implements this method sithutomatically
registered to recee this notification.

— (void)windowDidBecomeMain:(NSNotification *)aNotification
Sent by the deiult notification center to notify the dgkte
that the windw is the main windw. aNotificationis
always NSWihdowDidBecomeMainNotification. If the
delegate implements this method sitiutomatically
registered to recee this notification.
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— (wid)windowDidChangeSceen(NSNoatification *)aNotification
Sent by the defult notification center to notify the dghde
that the windw changed screenalNotificationis
always NSWhdowDidChangeScreenNoaotification. If
the delgate implements this method situtomatically
registered to recee this notification.

— (wid)windowDidDeminiaturize: (NSNotification *aNotification
Sent by the deiult notification center to notify the dgkge
that the windar was restored to screaNotificationis
always NSWhdowDidDeminiaturizeNotification. If
the delgate implements this method sittutomatically
registered to recee this notification.

— (void)windowDidExpose(NSNatification *)aNotification
Sent by the deiult notification center to notify the dgkte
that the windw was eposed.aNatificationis always
NSWindowDidExposeNatification. If the dejate
implements this method, stautomatically rgistered to
receve this notification.

— (wid)windowDidMiniaturize: (NSNotification *)aNotification
Sent by the defult notification center to notify the dghde
that the windav was miniaturizedaNotificationis
always NSWhdowDidMiniaturizeNotification. If the
delagate implements this method sitautomatically
registered to recee this notification.

— (wid)windowDidMove:(NSNotification *aNotification
Sent by the deiult notification center to notify the dgkte
that the windw did move. aNotificationis alvays
NSWindowDidMoveNotification. If the delgate
implements this method, stautomatically rgistered to
receve this notification.

— (void)windowDidResignKey:(NSNotification *)aNotification
Sent by the deiult notification center to notify the dgkte
that the windw isn’t the key window. aNoatificationis
always NSWhdowDidResignkeyNotification. If the
delegate implements this method sitiutomatically
registered to recee this notification.

— (wid)windowDidResignMain:(NSNotification *)aNotification
Sent by the defult notification center to notify the dghde
that the windw isn’t the main windw. aNotificationis
always NSWhdowDidResignMainNotification. If the
delagate implements this method sitautomatically
registered to recee this notification.
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— (wid)windowDidResize(NSNotification *\aNotification
Sent by the defult notification center to notify the dghde
that the windw was resizedaNotificationis alays
NSWindowDidResizeNotification. If the dejate
implements this method, stautomatically rgistered to
receve this notification.

— (wid)windowDidUpdate:(NSNotification *aNotification
Sent by the deiult notification center to notify the dgkge
that the winder was updatedaNotificationis always
NSWindowDidUpdateNotification. If the detmte
implements this method, stautomatically rgistered to
receve this notification.

— (void)windowWillClose:(NSNatification *)aNotification
Sent by the deiult notification center to notify the dgkte
that the windw will close.aNatificationis always
NSWindowWillCloseNotification. If the delgate
implements this method, stautomatically rgistered to
receve this notification.

— (wid)windowWillMiniaturize: (NSNotification *aNotification
Sent by the defult notification center to notify the dghde
that the windw will be miniaturizedaNotificationis
always NSWhdowWillMiniaturizeNotification. If the
delagate implements this method sitautomatically
registered to recee this notification.

— (wid)windowWillMo ve:(NSNotification *)aNotification
Sent by the deiult notification center to notify the dgkge
that the winda will move. aNotificationis alvays
NSWindowWillMo veNotification. If the delgate
implements this method, stautomatically rgistered to
receve this notification.
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NSWorkspace

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: AppKit/NSWorkspace.h

Class Description

An NSWorkspace object responds to application requests to perfoaniey\of services:

« Opening, manipulating, and obtaining information about files avideke

» Tracking changes to the file systemyides, and the user database

« Launching applications

» Miscellaneous services such as animating an image and requesting additional time befood po

An NSWorkspace object is madeadlable through theharedWorkspacemethod. Br example, the follaing
statement uses an N®vKspace object to request that a file be opened in the Edit application:

[[INSWorkspace sharedWorkspace] openFile:@"/Myfiless/README" withApplication: @"Edit"];

Creating a W orkspace

+ (NSWbrkspace *$haredWorkspace

Opening Files
— (BOOL)openFile(NSString *fullPath

— (BOOL)openFile(NSString *fullPath
fromimage:(NSimage *animage
at:(NSPointpoint
inView:(NSView *)aMiew
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Returns a sharedoskspace.

Instructs Vrkspace Manager to open the file specified by
fullPath using the defult application for its type;
returns YES if file vas successfully opened and NO
otherwise.

Instructs Vrkspace Manager to open the file specified by
fullPath using the defult application for its type.or
provide animation prior to the opeanimage should
contain the files icon, and its image should be displayed
atpoint, usingaMew's coordinates. Returns YES if file
was successfully opened and NO otherwise.
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— (BOOL)openFile:(NSString *fullPath Instructs Vérkspace Manager to open the file specified by
withA pplication: (NSString *appName fullPath using theappNameapplication; returns YES if
file was successfully opened and NO otherwise.

— (BOOL)openFile:(NSString *fullPath Instructs Vdrkspace Manager to open the file specified by
withA pplication: (NSString *appName fullPath using theappNameapplication wherdag
andDeactivate:(BOOL)flag indicates if sending application should be deattd

before the request is sent; returns YES if filsw
successfully opened and NO otherwise.

— (BOOL)openTempFile:(NSString *fullPath Instructs Vorkspace Manager to open the temporary file
specified byullPath using the defult application for its
type; returns YES if file as successfully opened and
NO otherwise.

Manipulating Files

— (BOOL)performFileOperation: (NSString *pperation

source:(NSString *source Requests the Wkspace Manager to perform a file
destination:(NSString *)destination opemtion on a set ofilesin thesouice directory
files:(NSArray *)files specifying thedestinationdirectory if needed usingg
tag:(int *)tag as an identifier for asynchronous operations; returns

YES if operation succeeded and NO otherwise.

— (BOOL)selectFile(NSString *fullPath
inFileViewerRootedAtPath: (NSString *yootFullpath
Instructs Wrkspace Manager to select the file specified by
fullPath opening a n& file viewer if a path is specified
by rootFullpath returns YES if file \&s successfully
selected and NO otherwise.

Requesting Information about Files

— (NSString *JullP athForApplication: (NSString *appName
Returns the full path for the applicatiappName

— (BOOL)getFileSystemInbForPath: (NSString *¥ullPath

isRemovable:(BOOL *)removableFlay Describes the file systemfatlPath in descriptionand
isWritable: (BOOL *)writableFlag fileSystemyipe sets thé-lagsappropriatelyand returns
isUnmountable:(BOOL *)unmountableFlg YES if fullPathis a file system mount point, or NO if it
description:(NSString **)description isn't.

type:(NSString **YileSystenyipe
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— (BOOL)getInfoForFile: (NSString *fullPath
application: (NSString **)appName
type:(NSString **)type

— (NSlImage *)conForFile: (NSString *fullPath

Retrieves information about the file specifiedfjtPath,

setsappNameo the application the @vkspace
Manager wuld use to opefullPath,setstypeto a \alue
or file name etension indicating the file’'type, and
returns YES upon success and NO otherwise.

Returns an NSImage with the icon for the single file

specified byfullPath.

- (NSImage *)conForFiles:(NSArray *)pathAray  Returns an NSimage with the icon for the files specified in

pathArray, an array of NSStrings. plathArray specifies
one file, its icon is returned.piithArray specifies more
than one file, an icon representing the multiple selection
is returned.

— (NSImage *iconForFileType:(NSString *fileType Returns an NSImage the icon for the file type specified by

Tracking Changes to the File System
— (BOOLYileSystemChanged

— (wid)noteFileSystemChanged

Updating Registered Ser vices and File T ypes
— (void)findApplications

Launching and Manipulating Applications

— (wid)hideOtherApplications

fileType

Returns whether a change to the file system has been

registered with anoteFileSystemChangednessage
since the ladfileSystemChangedmessage.

Informs Workspace Manager that the file system has

changed.

Instructs Vérkspace Manager txamine all applications

in the normal places and update its recordsgétered
services and file types.

Hides all applications other than the sender

— (BOOL)aunchApplication: (NSString *appName Instructs Vdrkspace Manager to launch the application

appNameand returns YES if applicationas
successfully launched and NO otherwise.

— (BOOL)aunchApplication: (NSString *appName Instructs VWrkspace Manager to launch the application

shawlcon: (BOOL)showlcon
autolaunch:(BOOL)autolaunt
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appNamalisplaying the applicatios’icon ifshowlcon
is YES and using the dock autolaunchingagé if
autolaunt is YES; returns YES if applicationas
successfully launched and NO otherwise.
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Unmounting a Device

— (BOOLunmountAndEjectDeviceAtPath: (NSString *path

Tracking Status Changes for Devices

— (wid)checkForRemovableMedia

— (NSArray *mountNewRemawableMedia

— (NSArray *mountedRemaoableMedia

Notification Center

— (NSNotificationCenter fjotificationCenter

Tracking Changes to the User Defaults Database

— (wid)noteUserDefaultsChanged

— (BOOL)userDefaultsChanged

Animating an Image

— (wid)slideiImage(NSImage *)mage
from:(NSPointfromPbint
to: (NSPointjoRoint

OpenStep Specification—10/19/94

Unmounts and ejects thewdee atpathand returns YES if
unmount succeeded and NO otherwise.

Causes the YWrkspace Manager to poll the systemiives
for ary disks that hae been inserteduib not yet
mounted. Asks the Wkspace Manager to mount the
disk asynchronously and returns immediately

Causes the Wrkspace Manager to poll the systemitives
for ary disks that hae been insertedub not yet
mounted, waits until the ne disks hae been mounted,
and returns a list of full pathnames to alMhemounted
disks.

Returns a list of the pathnames of all currently mounted
removable disks.

Returns the notification center forotkSpace
notifications.

Informs Workspace Manager that the delts database has
changed.

Returns whether a change to theaads database has been
registered with anoteUserDefaultsChangednessage
since the lasiserDefaultsChangedmessage.

Instructs V@rkspace Manager to animate a sliding image of
image from fromPbint to toRoint, specified in screen
coordinates.
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Requesting Additional T ime before Power Off or Logout

— (int)extendPowerOffBy: (int)requested Requests more time before theygo goes dfor the user
logs out; returns the granted number of additional
milliseconds.
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Protocols

NSChangeSpelling

Adopted By: NSText

Declared In: AppKit/NSSpellProtocol.h

Protocol Description

An object in the responder chain that can correct a misspetietlimplements this protocol. See the description
of theNSSpellCheckr clasgor more information.

Changing Spelling

— (wid)changeSpelling(id)sender Implement to replace the selectedrd/in the recefer with
a corrected @rsion from the Spelling panel. This
message is sent by the NSSpellCleeclstance to the
object whose td is being chead. To get the corrected
spelling, the receer asks the sender for the striredue
of its selected cell.
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NSColorPickingCustom

Adopted By: NSColorPicler

Declared In: AppKit/NSColorPicking.h

Protocol Description

Together with the NSColorPickinglaflt protocol, NSColorPickingCustom pides a vay to add color piatlrs—
custom user inteaces for color selection—to an application's NSCaaodP. The NSColorPickingDafilt

protocol preides basic behaor for a color picler. The NSColorPickr class adopts the NSColorPicking®alf
protocol. The easiestay to implement a color piek is to create a subclass of NSColorBicknd use it as a base
upon which to add the NSColorPickingCustom protocol.

See also: NSColorPickingDe&dult, NSColorPickr (class)

Getting the Mode

— (intcurrentMode Returns the color pigt’s current mode (or submode, if
applicable). The returnedalue should be unique to
your color picler. (NSColorPanel.h defines unique
values for the standard color pégk used by the
Application Kit.)

— (BOOL)supportsMode:(intymode Returns YES if the recegr supports the specified picking
mode.

Getting the V iew

— (NSMew *)provideNewMew:(BOOL)firstRequest Returns the vie containing the color pigk’s user
interface. This message is sent to the colorgrick
wheneer the color panel attempts to display it; the
argument indicates whether this is the first time the
message has been senfirdtRequesis YES, the
method should perform ginitialization required (such
as lazily loading a nib file).

Setting the Current Color

— (void)setColor:(NSColor *)aColor Adjusts the color pickr to male aColor the currently
selected color
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NSColorPickingDefault

Adopted By: NSColorPicler

Declared In: AppKit/NSColorPicking.h

Protocol Description

The NSColorPickingDelult protocol, together with the NSColorPickingCustom protocoljiges an intedce for
adding color pickrs—custom user intex€es for color selection—to an applicatmNSColorRnel. The
NSColorPickingDedwult protocol preides basic belvior for a color picler. The NSColorPickingCustom protocol
provides implementation-specific bahar.

The NSColorPickr class implements the NSColorPicking®df protocol. The simplestay to implement your
own color picler is to create a subclass of NSColorBicknplementing the NSColorPickingCustom protocol in
that subclass. Heever, it's possible to create a subclass of another class, such &nN&\d use it as a base upon
which to add the methods of both NSColorPickingidéifand NSColorPickingCustom.

Color Picker Bundles

A class that implements the NSColorPicking®édf and NSColorPickingCustom protocols needs to be compiled
and linked in an applicatios’object file. Havever, your application need noxglicitly create an instance of this
class. Instead, your applicatistiile package should include a directory nafebbrPickers; within this directory

you should place a directoMyPickerClassbundle for each custom color piek your application implements.
This hundle should contain all resources required for your coloepickb files, TIFF files, and so on.

NSColorRnel will allocate and initialize an instance of each class for whiohddis found in th€olorPickers
directory The class name is assumed to be thelle directory name minus th®indle extension.

Color Picker Buttons

NSColorRanel lets the user select a color gickom a matrix of NSButtonCells. This protocol includes methods
for providing and manipulating the image that gets displayed onuittert

See also: NSColorPickingCustom, NSColorPiek(class), NSColoidhel (class)
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Initializing a Color Picker

— (id)initwW ithPick erMask: (int)ymask Initializes the receier for the specified mask and color
colorPanel:(NSColorRanel *)colorPanel panel. This method is sent by the NSCoorél to all

implementors of the color picking protocols when the
applications color panel is first initialized. If the color
picker responds to &mof the modes represented in
mask it should perform its initialization (if desired) and
returnself, otherwise it should do nothing and return
nil. However, a custom color pigk can instead delay
initialization until it receves aprovideNew\ew:
message.

Adding Button Images

— (wid)insertNewButtonimage:(NSImage *hewvimage
in: (NSButtonCell *newButtonCell Setsnewlmage asnewButtonCells imagenenvButtonCell
is the NSButtonCell object that lets the user choose the
picker from the color panel. This method should
perform application-specific manipulation of the image
before its inserted and displayed by thetton cell.

— (NSImage *provideNewButtonimage Returns the image for the modgtton that the user uses to
select this picér in the color panel. (This is the same
image that the color panel uses as @gu@ent when
sending thénsertNewButtonimage:in: message.)

Setting the Mode

— (wid)setMode{(int)ymode Sets the color piak’s mode. This method isviaked by
NSColorRinel'ssetMode: method to ensure that the
color picler reflects the current mode. Most color
pickers hae only one mode, and thus don't need to do
ary work in this method. Others, kkthe standard
sliders picler, have multiple modes.

Using Color Lists

— (void)attachColorList: (NSColorList *JaColorList Attaches the gien color list to the recegr, if it isn’t
already displaying the list. This method igaked
automatically by the NSColodrel when its
attachColorList: method is imoked. Since
NSColorRanel's list mode manages NSColorLists, this
method need only be implemented by a custom color
picker that manages NSColorLists itself.
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— (woid)detachColorList:(NSColorList *)aColorList Remawes the gien color list from the receer, unless the
recever isnt displaying the list. This method is/ivked
automatically by the NSColodnel when its
detachColorList: method is imoked. Since
NSColorRinel's list mode manages NSColorLists, this
method need only be implemented by a custom color
picker that manages NSColorLists itself.

Showing Opacity Controls

— (woid)alphaControlAddedOrRemoved:(id)sender Sent by the color panethen the opacity controls Yebeen
hidden or displayed. If the color piekhas its an
opacity controls, it should hide or display them,
depending on whether the sendshiovsAlpha
method returns NO or YES.

Responding to a Resized V iew

— (woid)viewSizeChanged(id)sender Sent when the color piek's supervier has been resized in
a way that might d&ct the color pickr. senderis the
NSColorRanel that contains the color park
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NSDraggingDestination

(informal protocol)

Category Of: NSObject

Declared In: AppKit/NSDragging.h

Protocol Description

The NSDraggingDestination protocol declares methods that the destination (or recipient) of a dragged image must
implement. The destination automatically reesiNSDraggingDestination messages as an image ent&es mo
around inside, and themits or is released within the destinati®boundaries.

Note: In the text here and in the other dragging protocol descriptions, thedegging sessioris the entire

process during which an image is selected, dragged, released, and is absorbed or rejected by the destination. A
dragging opeationis the action that the destinationéakn absorbing the image whes ittleased. Thdragging

souiceis the object that ‘ons” the image thad’being dragged. #'specified as angument to thelragimage:...
message, sent to a N8wow or NSMew, that instigited the dragging session.

The Dragged Image

The image thas dragged in an image-dragging session is an NSImage object that represents slpté thathe
pasteboard. Although a dragging destination can access the NSIimage (through a method described in the
NSDragginglnfo protocol), its primary concern is with the pasteboard data that the NSimage represents—the
dragging operation that a destination ultimately performs is on the pasteboard data, not on the image itself.

Valid Destinations

Dragging is a visual phenomenorm Be an image-dragging destination, an object must represent a portion of
screen real estate; thus, only NfBddws and NSYéws can be destinations. Furthermore, you must announce the
destination-candidgcof an NSWhdow or NSMew by sending it aegisterForDraggedTypes: message. This
method, defined in both classegjisters the pasteboard types that the object will accept. During a dragging
session, a candidate destination will only ree@iSDraggingDestination messages if the pasteboard types for
which it is regjistered matches a type tizateépresented by the image thdieing dragged.

Although NSDraggingDestination is declared as a protocol, théeM&nd NSVihdow subclasses that you create
to adopt the protocol need only implement those methods that are pertinent. (Tibe BSYNSVihdow classes
provide private implementations for all of the methods.) In addition, an N8W or its delgate may implement
these methods; the dgige’s implementation tas precedent.

The Sender of Destination Messages

Each of the NSDraggingDestination methods sports a sirgglen@nt:senderthe object that oked the method.
Within its implementations of the NSDraggingDestination methods, the destination can send NSDragginginfo
messages teenderto get more information on the current dragging session.
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The Order of Destination Messages
The six NSDraggingDestination methods amked in a distinct order:

* Asthe image is dragged into the destinaidsdundaries, the destination is sedtaggingEntered:
message.

« While the image remains within the destination, a seriglsarfgingUpdated: messages are sent.

« If the image is dragged out of the destinatanaggingExited: is sent and the sequence of
NSDraggingDestination messages stops. If it re-enters, the sequgimsedmgin (with a nev
draggingEntered: message).

* When the image is released, it either slides back to its source (and breaks the sequence) or a
prepareForDragOperation: message is sent to the destination, depending oralhe that vas returned
by the most recentwocation ofdraggingEntered: or draggingUpdated..

 If the prepareForDragOperation: message returned YESparformDragOperation: message is sent.

« Finally, if performDragOperation: returned YESconcludeDragOperation:is sent.

Before the Image is Released

— (NSDragOperatiomyraggingEntered:(id <NSDragginglnfo>3ender
Invoked when the dragged image enters the destination.

— (NSDragOperatiomyraggingUpdated:(id <NSDraggingInfo>3ender
Invoked periodically while the image iver the
destination.

— (void)draggingExited:(id <NSDraggingInfo>3ender
Invoked when the dragged imagsdte the destination.

After the Image is Released

— (BOOL)prepareForDragOperation: (id <NSDragginginfo>3ender
Invoked when the image is released.

— (BOOL)erformDragOperation: (id <NSDraggingInfo>3ender
Gives the destination an opportunity to perform the
dragging operation.

— (void)concludeDragOperation(id <NSDragginginfo>3ender
Invoked when the dragging operation is complete.
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NSDragginginfo

Adopted By: no OpenStep classes

Declared In: AppKit/NSDragging.h

Protocol Description

The NSDragginglnfo protocol declares methods that supply information about a dragging session (see the
NSDraggingDestination protocol, an informal protocol of NSObject, for definitions of dragging termsj érvie
window first registers dragging types; it may then send NSDragginglnfo protocol messages while dragging occurs
to get details about that dragging session.

NSDraggingInfo methods are designed to lwekad from within an objecd’implementation of the
NSDraggingDestination protocol methods. An object that conforms to NSDraggingInfo is passedgsieatar

to each of the methods defined by NSDraggingDestination; NSDragginginfo messages should be sent to this
conforming object. The Application Kit supplies an NSDraggingInfo object automatically so thatwwunaed

to create a class that implements this protocol.

Dragging-Session Information
— (NSWindow *)draggingDestinationWindow Returns the destinatiamWindow.

— (NSPointjiraggingLocation Returns the current location of the cursdrot spot,
recloned in the base coordinate system of the
destination object' Window.

— (NSRasteboard raggingPasteboard Returns the &teboard that holds the dragged data.

— (int/draggingSequenceNumber Returns a number that uniquely identifies the dragging
session.

— (id)draggingSource Returns the source, orimer” of the dragged image.

Returnanil if the source ist'in the same application as
the destination.

— (NSDragOperationaggingSourceOperationMask
Returns the operation mask declared by the source.

Image Information

— (NSImage *Jraggedimage Returns the image object thebeing dragged. Dan’
invoke this method after the user has released the image,
and dort release the object that this method returns.
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— (NSPointiiraggedimagelLocation Returns the current location of the dragged inmgggin.
The image mees in lockstep with the cursor (the
position of which is gien bydraggingLocation) but
may be positioned at someds#t. The point thas’
returned is reabned in the base coordinate system of
the destination object™ndow.

Sliding the Image

— (void)slideDraggedimageD:(NSPointscreenmint
Slides the image to thewgin location in the screen
coordinate system. This method should only kekad

after the user has released the imageibfore its
removed from the screen.
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NSDraggingSource

(informal protocol)

Category Of: NSObject

Declared In: AppKit/NSDragging.h

Protocol Description

NSDraggingSource declares methods that can (or must) be implemented by the source object in a dragging session.
(See the NSDraggingDestination protocol for definitions of dragging terms.JifHgging souceis specified as
an agument to the&raglmage:... message, sent to a N8Wow or NSMew, that instigited the dragging session.

Of the methods declared beloonly thedraggingSourceOperationMaskForLocal: methodmustbe

implemented. The other methods aneoked only if the dragging source implements them. All four methods are
invoked automatically during a dragging session—yotensend an NSDraggingSource message directly to an
object.

Querying the Source

— (NSDragOperationyaggingSourceOperationMaskForLocal: (BOOL)isLocal
Returns a maskgng the operations that can be performed
on the dragged imagetata.

— (BOOL)gnoreModifierk eysWhileDragging Returns YES if modifierdys should hee no efect on the
type of operation performed.

Informing the Source

— (wid)draggedimage(NSImage *)mage Invoked when the dragged image is displayetdefore it
beganAt:(NSPointscreenm®int starts follaving the mouse.

— (wid)draggedimage(NSImage *)mage Invoked after the dragged image has been released and the
endedAt:(NSPointscreenmint dragging destination has beewnagi a chance to operate.

deposited(BOOL)didDeposit
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NSIgnoreMisspelledWords

Adopted By: NSText

Declared In: AppKit/NSSpellProtocol.h

Protocol Description

Implement this protocol to ke the Ignore bitton in the Spelling panel function propefe Ignore btton allaws
the user to accept aond that the spelling cheekbelieves is misspelled. In order for this action to update the
“ignored words” list for the document being check the NSignoreMisspelledWés protocol must be
implemented.

This protocol is necessary because a list of ignodsis useful only if it pertains to the entire document being
checled, lut the spelling cheek (NSSpellChealr object) does not check the entire document for spelling at once.
The spelling cheal returns as soon as it finds a misspelleddwThus, it checks only a subset of the document at
ary one time. The user usuallyawts to check the entire document, and so usualgralespelling checks are run

in succession until no misspelledmls are found. This protocol alis the list of ignored erds to be maintained
perdocument, een though the spelling checks are not rundmaument.

The NSlgnoreMisspelled@vds protocol specifies a methaghoreSpelling; which should be implemented dik
this:

— (void)ignoreSpelling:(id)sender

{
[[NSSpellChecker sharedSpellChecker] ignoreWord:[[sender selectedCell] stringValue]

inSpellDocumentWithTag:myDocumentTag];
}

The second gument to the NSSpellChemkmethodgnoreWord:inSpellDocumentWithTag: is a tag that the
NSSpellCheckr can use to distinguish the documents being @tke¢lee the discussion of “Matching a List of
Ignored Wrds With the Document It BelongsoT in the description of the NSSpellChetlclass.) Once the
NSSpellCheckr has a &y to distinguish thearious documents, it can appendvrignored vords to the
appropriate list.

To male the ignored wrds feature useful, the application must store a docusnigntred wrds list with the
document. See the NSSpellChecklass description for more information.
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Identifying the Source

— (void)ignoreSpelling{id)sender Implement to allev an application to ignore misspelled
words on a document-by-document basis. This message
is sent by the NSSpellChezkinstance to the object
whose t&t is being cheokd. o inform the
NSSpellChecér that a particular spelling should be
ignored, the receer asks the NSSpellChezkfor the
string \alue of its selected cell. It then sends the
NSSpellCheckr an
ignoreWord:inSpellDocumentWithTag: message.
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NSMenuActionResponder
(informal protocol)

Category Of: NSObject

Declared In: AppKit/NSMenu.h

Protocol Description

This informal protocol allrs your application to update the enabled or disabled status of an NSMenucCell. It
declares only one methoealidateCell:. By defult, every time a usenent occurs, NSMenu automatically
enables and disables each visible menu cell based on criteria described later in this specification. Implement
validateCell: in cases where youamt to werride NSMents defult enabling scheme. This is described in more
detail later

There are tw ways that NSMenuCells can be enabled or disabled: Expliojtlyending theetEnabled:message,
or automaticallyas described belo NSMenuCells are updated automatically unless you send the message
setAutoenablesltems:NOto the NSMenu object.od should neer mix the tve. That is, neer usesetEnabled:
unless you hze disabled the automatic updating.

Automatic Updating of NSMenuCells

Wheneer a usereent occurs, the NSMenu object updates the statweof eisible menu cell. @update the status
of a menu cell, NSMenu tries to find the object that responds to the NSMerw@aCatih message. It searches the
following objects in the folling order until it finds one that responds to the action message.

» the NSMenuCelt taget

« the key window’s first responder
» the key window’s delgate

» the main windw/'s first responder
e the main windw/'s delgate

» the NSApplication object

» the NSApplicatiors delgate

« the NSMenus delgate

If none of these objects responds to the action message, the menu cell is disabled. If NSMenu finds an object that
responds to the action message, it then checks to see if that object respondslittetie€ell: message (the

method defined in this informal protocol).vilidateCell: is not implemented in that object, the menu cell is

enabled. If it is implemented, the returawe ofvalidateCell: indicates whether the menu cell should be enabled

or disabled.
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For example, the NSaxt object implements theopy: method. If your application has a Gopenu cell that sends
thecopy: action message to the first respontieat menu cell is automatically enablegt ime an NS&xt object

is the first responder of thekor main windev. If you hare an object that might become the first responder and
that object could alle users to select something thatytlaeent allowed to cop, you can implement the
validateCell: method in that objectalidateCell: can return NO if the forbidden items are selected and YES if
they arent. By implementingvalidateCell:, you can hee the Cog menu item disabledven though its taret

object implements theopy: method. If instead your objecever permits coging, then you wuld simply not
implementcopy: in that object, and the cellowld be disabled automatically wheeethe object is first responder

If you send @etEnabled:message to enable or disable a menu cell when the automatic updating is turned on, other
objects might reerse what you h& done after another usereat occurs. UsingetEnabled; you can neer be

sure that a menu cell is enabled or disabled or will remain #natfayour application must usetEnabled; you

must turn ofthe automatic enabling of menu cells (by sendietfutoEnablesltems:NOto NSMenu) in order to

get predictable results.

Updating NSMenucCells

— (BOOL)validateCell:(id)aCell Implemented to werride the defult action of updating an
NSMenuCell. Return YES to enable the NSMenuCell,
NO to disable it.
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NSNibAwaking

(informal protocol)

Category Of: NSObject

Declared In: AppKit/NSNibLoading.h

Protocol Description

This informal protocol consists of a single methadakeFromNib. 1t's implemented to reces a notification
message that'sent after objects i@ been loaded from an Intacke Builder archve.

WhenloadNibFile:owner: or a related method loads an Inéed Builder arclvie into an application, each custom
object from the archkie is first initialized with ainit messageitfitFrame: if the object is a kind of dw). Outlets
are initialized via apseMariable: methods that arevailable (wherevariableis the name of an instancariable).
(These methods are optional; the Objex€ run time system automatically initializes outlets.) Finafter all the
objects are fully initialized, thyeeach recee anawakeFromNib message.

The order in which objects are loaded from the &ects not guaranteed. Therefore, it's possible &mtdariable;
message to be sent to an object before its companion objeetbden unarchéd. For this reasorseMariable:
methods should not send messages to other objects in theeakttwever, messages to other objects can safely
be sent from withimwakeFromNib—by this point it's assured that all the objects are unazdtand fully
initialized.

Typically, awakeFromNib is implemented for only one object in the avehithe controlling or “aner” object for
the other objects that are anaddl with it. For example, suppose that a nib file contained Wiews that must be
positioned relatie to each other at run timerying to position them when either one of thews is initialized (in
asetvariable: method) mightdil, since the otheriéw might not be unarched and initialized yet. Heever, it can

be done in aawakeFromNib method:

- awakeFromNib

{

NSRect viewFrame;

[firstView getFrame:&viewFrame];

[secondView moveTo:viewFrame.origin.x + someVariable
:viewFrame.origin.y];

return self;

}

There's no defultawakeFromNib method; arawakeFromNib message is only sent if an object implements it.
The Application Kit declares a prototype for this methad,doesn't implement it.
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Notification of Loading

— (void)awakeFromNib Implemented to prepare an object for service after it has
been loaded from an Intade Builder archie—a
so-called “nib file”. AnawakeFromNib message is
sent to each object loaded from the arehtut only if
it can respond to the message, and only after all the
objects in the archie hare been loaded and initialized.
When an object recas amawakeFromNib message,
it's already guaranteed toveaall its outlet instance
variables set. Ther®ho defultawakeFromNib
method.
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NSServicesRequests
(informal protocol)

Category Of: NSObject

Declared In: AppKit/NSApplication.h

Protocol Description

This informal protocol consists of otnmethodswriteSelectionToPasteboard:types:and

readSelectionFomPasteboard: The first is implemented to prioe data to a remote service, and the second to
receve ary data the remote service might send back. Both respond to messages that are generated when the user
chooses a command from the Services menu.

Pasteboard Read/Write

— (BOOLYeadSelectionFomPasteboard(NSRasteboard )boad
Implemented to replace the current selection (that is, the
text or objects that are currently selected) with data

from pboad.
— (BOOL)writeSelectionToPasteboard(NSPasteboard *pboaid
types:(NSArray *types Implemented to write the current selectiorpbmaird as
typesdata.
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Application Kit Functions

Rectangle Drawing Functions

Optimize Drawing

void NSEraseRectliSRectaRec} Erases the rectangle by filling it with white. (This does not
alter the current dveing color)

void NSHighlightRect(NSRectaRec} Highlights or unhighlights a rectangle by switching light
gray for white and viceersa, when dkaing on the
screen. If not dnaing to the screen, the rectangle is
filled with light gray

void NSRectClip(NSRectaRec} Intersects the current clipping path with the rectangle
aRect to determine a meclipping path.
void NSRectClipList(const NSRectrects Takes an array afountnumber of rectangles and intersects
int coun) the current clipping path with each of them. Thus, the

new clipping path is the graphic intersection of all the
rectangles and the original clipping path.

void NSRectFillNSRectaRec) Fills the rectangle referred to byRectwith the current
color.

void NSRectFillList(const NSRectrects
int coun) Fills an array otountrectangles with the current calor

void NSRectFillListWithGrays(const NSRectrects
const float grays int coun) Fills each rectangle in the arregctswith the gray whose
value is stored at the corresponding location in the array
grays Both arrays must be count elements longié
rectangles thatwerlap, because the order in which
they’ll be filled cant be guaranteed.

Draw a Bordered Rectangle

void NSDrawButton(NSRectaRect Draws the bordered light gray rectangle whose appearance
NSRecitclipRec) signifies a bitton in the OpenStep user intwé.aRect
is the bounds for theuliton, tut only the area where
aRectintersectglipRectis dravn.
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void NSDrawGrayBezel(NSRectaRect
NSReciclipRec)

void NSDrawGroove(NSRectaRect
NSRectclipRec)

NSRectNSDrawTiledRectsfNSRecthoundsRegt
NSRectclipRect
constNSRectEdgé sides
const float gyrays
int coun)

void NSDrawWhiteBezelNSRectaRect
NSReciclipRec)

void NSFrameRectNSRectaRec}

void NSFrameRectWthW idth(NSRectaRect
float frameVitlth)

Draws a bordered light gray rectangle with the appearance
of a pushed-in titton, clipped by intersecting with
clipRect

Draws a light gray rectangle whose border is a geoo
giving the appearance of a typical box in the OpenStep
user interéce.

Draws an unfilled rectangle, clipped blipRect whose
border is defined by the parallel arraydesandgrays
both of lengtlcount Each element afidesspecifies an
edge of the rectangle, which is drawith a width of
1.0 using the corresponding graydefromgrays If the
edgesarray contains recurrences of the same edge, each
is inset within the prgous edge.

Draws a white rectangle with a bezeled bordmly the
area that intersectdipRectis dravn.

Draws a frame of width 1.0 around the inside of a rectangle,
using the current color

Draws a frame of widtlirameVidth around the inside of a
rectangle, using the current color

Color Functions

Get Information About Color Space and Window Depth

const NSVihdowDepth NSAvailableWindowDepths{oid)
Returns a zero-terminated list afalable windav depths.

NSWndowDepthNSBestDepthNSString TtolorSpace
int bitsRerSampleint bitsRerPixel Returns a windw depth deep enough for thergh number
BOOL planar, BOOL *exactMatc) of colors, bits per sample, bits per gixand if planar
Upon return, theariable pointed to bgxactMatd is
YES if the windev depth can accommodate all of the
values gien for all of the parameters, NO if not.

int NSBitsPerPixelFromDepth(NSWindowDepthdepth)
Returns the number of bits per gbfor the gien windav
depth.
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int NSBitsPerSampleFromDepth(NSWindowDepthdepth
Returns the number of bits per sample (bits pezlpix
each color component) for thevgh windav depth.

NSString NSColorSpaceFomDepth(NSWindowDepthdepth
Returns the name of the color space that matchesviie gi
window depth.

int NSNumberOfColorComponentsNSString *tolorSpaceNanje
Returns the number of color components in the named
color space.

BOOL NSPlanarFromDepth(NSWindowDepthdepth
Returns YES if the gen windav depth is planamlNO if

not.
Read the Color at a Screen Position
NSColor*NSReadPixel(NSPointlocation) Returns the color of the pkat the gien location, which
must be specified in the currentwie coordinate
system.
Text Functions
Filter Characters Entered into a T ext Object
unsigned shomiSEditorFilter( unsigned shortheChar
int flags, Identical toNSFieldFilter() except that it passes oalues
NSStringEncodingheEncoding corresponding to Returnab, and Shift-&b directly to

the NSExt object.

unsigned shomiSFieldFilter(unsigned shotiheChar

int flags, Checks each character the user types into aredST

NSStringEncodingheEncoding objects text, allowing the user to mee the selection
among t&t fields by pressing Returna, or Shift-Bh
Alphanumeric characters are passed to theeXST
object for displayThe function returns either the ASCII
value of the character typed, O (for gég characters or
ones entered while a Commarey ks held davn), or a
constant that theekt object interprets as a mement
command.
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Calculate or Draw a Line of T ext (in T ext Object)

int NSDrawALine(id self Draws a line of t&t, using the globalariables set by
NSLayInfo HayInfo) NSScanALine() The return &lue has no significance.

int NSScanALine(d self, Determines the placement of characters in a linexafgelf
NSLaylnfo Haylnfo) refers to the NS&xt object calling the function, and

*layInfois an NSLaylInfo struct. The function returns 1
if a word’s length gceeds the width of a line and the
NSText's charWrap instanceaxiable is NO. Otherwise,
it returns O.

Calculate Font Ascender , Descender, and Line Height (in T ext Object)

void NSTextFontInfo(id fid, Calculates, and returns by reference, the ascender
float *ascenderfloat *descender descenderand line heightalues for the NSént given
float*lineHeigh) by font

Access Text Object’ s Word Tables

NSData *NSDataWithW ordTable(constunsigned chaf smartLeft

constunsignedchar* smartRight Given pointers to wrd table structures, records the
constunsigneccha *charClasses structures in the returned NSData object. The
constNSFSM*wrapBreaks arguments are similar to those of

int wrapBreaksCount NSReadWordTable().

constNSFSM*clickBreaks
int clickBreaksCount

BOOL charWrap)

void NSReadWordTable(NSZone* zone Givendata, creates wrd tables in the memory zone
NSData* data, specified byzone returning (in the subsequent
unsignecchar** smartLeft arguments) pointers to therious tables. The irger
unsignedchar** smartRight pointer aguments return the length of the preceding
unsignecchar** charClasses array andcharWrap indicates whether @rds whose
NSFSM** wrapBreaks length exceeds the NSt objects line length should
int *wrapBreaksCount be wrapped on a charactey-character basis.

NSFSM** clickBreaks
int *clickBreaksCount
BOOL *charWrap)
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Array Allocation Functions for Use by the NST  ext Class

NSTextChunk 'NSChunkCopy(NSTextChunk *pc,
NSTextChunk *dpc

NSTextChunk*NSChunkGr ow(NSTextChunk *pc,
int newUsed

NSTextChunk *NSChunkMalloc(int growBYy
int initUsed

NSTextChunk NSChunkRealloc(NSTextChunk *pc)

Copies the arragcto the arraylpcand returns a pointer to
the cop.

Increases the array identified by the poipieto a size of
newUsedbytes.

Allocates initial memory for a structure whose first field is
anNSTextChunk structure and whose subsequent field
is a \ariable-sized arrayrhe amount of memory
allocated is equal tmitUsed If initUsedis 0,growBy
bytes are allocatedrowByspecifies hav much
memory should be allocated when the chunkvgro

Increases the amount of memowgitable for the array
identified by the pointgrc, as determined by the array’
NSTextChunk.

NSTextChunk *NSChunkZoneCopy(NSTextChunk *pc,

NSTextChunk *dpc
NSZone %ong

Like NSChunkCopy(), but uses the specified zone of
memory

NSTextChunk *NSChunkZoneGrow(NSTextChunk *pc,

int newUsed
NSZone %Zong

NSTextChunk *"NSChunkZoneMalloc(int growBy
int initUsed
NSZone *zong

Like NSChunkGrow(), but uses the specified zone of
memory

Like NSChunkMalloc(), but uses the specified zone of
memory

NSTextChunk *NSChunkZoneReallocNSTextChunk *pc,

NSZone %Zong

Like NSChunkRealloc() but uses the specified zone of
memory

Imaging Functions

Copy an image

void NSCopyBitmapFromGState{nt srcGstate
NSRectsrcRect
NSRectdestReqt
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Copies the pigls in the rectanglsrcRectto the rectangle
destRectThe source rectangle is defined in the
graphics state designated sigGstate and the
destination is defined in the current graphics state.
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void NSCopyBits(int srcGstate
NSRectsrcRect
NSPointdestm®int)

Render Bitmap Images

void NSDrawBitmap(NSRectrect,
int pixelsWde,
int pixelsHigh
int bitsRerSample
int samplesErPixel
int bitsRerPixel,
int bytesi@rRow
BOOL isPlanar,
BOOL hasAlpha
NSString *tolorSpaceName
const unsigned char *congatd5])

Copies the pigls in the rectanglsrcRectto the location
destPint. The source rectangle is defined in the current
graphics state grcGstateis NSNullObject; otherwise,
in the graphics state designatedsiyGstate The
dest®int destination is defined in the current graphics
state.

Renders an image from a bitmaectis the rectangle in
which the image is dven, anddatais the bitmap data,
stored in up to 5 channels unlésBlanaris NO (in
which case the channels are interkghin a single
array).

Attention Panel Functions

Create an Attention Panel without Running It Yet

id NSGetAlertPanel(NSString #itle,
NSString ‘msg
NSString "defaultButton
NSString *alternateButton
NSString "otherButton, .).
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Returns an NS&hel object that you can use in a modal
session. Unlik NSRunAlertPanel(), no hutton is
displayed ifdefaultButtons NULL.
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Create and Run an Attention Panel

int NSRunAlertPanel(NSString #itle, Creates an attention panel that alerts the user to some
NSString 'msg consequence of a requested action, and runs the panel in
NSString “defaultButton, a modal gent loop title is the panes title (by dedult,
NSString *alternateButton, “Alert”); msgis theprintf() -style message that’
NSString “otherButton, .). displayed in the panalpfaultButtor{by defult, “OK”)

is the title for the mainuddton, also actiated by Return;
alternateButtorandotherButtongive two more

choices, which are displayed only if the corresponding
argument isrt NULL. The trailing aguments are a
variable number oprintf() -style aguments to msg.

int NSRunLocalizedAlertPanel(NSString *table,  Similar toNSRunAlertPanel(), but preferred, as it mals

NSString title, use of OpenStep’localization feature for languages of
NSString 'msg different countries.
NSString* defaultButton,

NSString *alternateButton,
NSString *otherButton, .).

Release an Attention Panel

void NSReleaseAlertRnel(d pane) Releases the specified alert panel.

Services Menu Functions

Determine Whether an Item Is Included in Services Menus

int NSSetShavsServicesMenultem(NSString item,

BOOL shawvServicg Determines (based on thalwe ofshowServicewhether
theitem command will be included in other
applications’ Services menugemdescribes a service
provided by this application, and should be the same
string entered in the “Menu Item:” field of the services
file. The function returns O upon success.

BOOL NSShavsSewicesMenultem(NSString “item)
Returns YES if item is currently siva in Services menus.
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Programmatically Invoke a Ser vice

BOOL NSPerformService(NSString item, Invokes a service found in the applicat®®ervices menu.
NSPRasteboard pboaid) itemis the name of a Services menu item, in an
language; a slash in this name represents a submenu.
pboad must contain the data required by the service,
and when the function returrahoard will contain the
data supplied by the service pider.

Force Services Menu to Update Based on New Ser  vices

void NSUpdateDynamicSevices{oid) Re-rgisters the services the application is willing to
provide, by reading the file with thetension
“.service” in the application path or in the standard path
for services.

Other Application Kit Functions

Play the System Beep

void NSBeepyoid) Plays the system beep.

Return File-related Pasteboard T ypes

NSString* NSCreateFileContentsPboardpe(NSString fileType
Returns a string naming a pasteboard type that represents a
file's contents, based on the supplied stfiledype
fileTypeshould generally be thetension part of a file
name. The corersion from a named file type to a
pasteboard type is simple; no mapping to standard
pasteboard types is attempted.

NSString NSCreateFilenamePboardVpe(NSString filenamé

Returns a string naming a pasteboard type that represents a
a file name, based on the supplied stfilegame

NSString NSGetFileType(NSString pboadType Returns thexension or file name from which the
pasteboard typegboadTypewas denved.nil is returned
if pboadTypeisn't a pasteboard type created by
NSCreateFileContentsPboardVpe() or
NSCreateFilenamePboardVpe().
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NSArray *NSGetFileTypes(NSArray *pboadTypes
Accepts an array of pasteboard types and returns an array
of the unigue ®ensions and file names from the
file-content and file-name types found in the input array
It returnsnil if the input array contains no file-content
or file-name types.

Draw a Distinctive Outline around Linked Data

void NSFrameLinkRect(NSRectaRect Draws a distinctre link outline just outside the rectangle
BOOL isDestination aRect To drav an outline around a destination link,
isDestinationshould be YES, otherwise NO.
float NSLinkFrameThickness{oid) Returns the thickness of the link outline so that the outline
can be properly erased by the application, or for other
purposes.

Convert an Event Mask T ype to a Mask

unsigned inNSEwentMaskFromType(NSEwentTypetypd
Returns thexent mask corresponding tigpe (which is an
enumeration constant). The returned mask equals 1
left-shifted bytypebits.
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Types and Constants

Application

id NSApp; Represents the applicatisrNSApplication object.

typedef struct _NSModalSessioN8ModalSession This structure stores information used by the system during
a modal session.

enum { Predefined returnalues forrunModalF or: and
NSRunStoppedResponse runModalSession:
NSRunAbortedResponse
NSRunContinuesResponse

¥

NSString NSModalPanelRunLoopMode Input-filter modes passed to NSRunLoop.

NSString NSEwentTrackingRunLoopMode;

Box

typedef enum _NSilePosition { This types constants represent the locations where an
NSNoTitle, NSBoxs title is placed in relation to the border
NSAboveTop, (setTitlePosition: andtitlePosition).
NSAtTop,
NSBelonTop,
NSAboveBottom,
NSAtBottom,
NSBelavBottom
} NSTitlePosition;
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Buttons

typedef enum _NSButtogpe { The constants dfiSButtonType indicate the \ay
NSMomentaryPushButton NSButtons and NSButtonCells belavhen
NSPushOnPushOffButton pressed, and mothey display their state. Tlyeare
NSToggleButton, used in NSButtos'setType: method.
NSSwitchButton,

NSRadioButton,
NSMomentaryChangeButton
NSOnOffButton

} NSButtonType;

Cells and Button Cells

typedef enum _NSCeljpe { Represent diérent types of NSCell objects.
NSNullCellType, No display
NSTextCellType, Displays teat.
NSImageCellType Displays an image.

} NSCellType; Returned frontype and set vigetType..

typedef enum _NSCellimagePosition { Represent the position of an NSButtonCell reatb its
NSNolmage title. Returned fronimagePosition and set through
NSImageOnly, setimagePsition:.

NSImageleft,
NSImageRight,
NSImageBelav,
NSImageAbove,
NSImageO\erlaps
} NSCellimagePbsition;

1-272 Chapter 1: Application Kit OpenStep Specification—10/19/94



typedef enum _NSCellAttride {
NSCellDisabled
NSCellState
NSPushiInCell
NSCellEditable,
NSChangeGrayCell
NSCellHighlighted,
NSCellLightsByContents
NSCellLightsByGray,
NSChangeBackgoundCell,
NSCellLightsByBackground,
NSCelllsBordered,
NSCellHasOwerlappinglmage,
NSCellHaslmageHorizontal
NSCellHaslmageOnLeftOrBottom,
NSCellChangesContents
NSCelllsinsetButton

} NSCellAttrib ute;

enum {
NSAnyType,
NSIntType,
NSPositivelntType,
NSFloatType,
NSPositiveFloatType,
NSDateType,
NSDoubleType,
NSPositiveDoubleType

k

enum {
NSNoCellMask
NSContentsCellMask
NSPushInCellMask,
NSChangeGrayCellMask
NSChangeBackgoundCellMask
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The constantalues ofNSCellAttrib ute represent
parameters that you can set and access through
NSCell's and NSButtonCel'setParameter:to: and
getParameter: methods. Only the first fevconstants
are used by NSCell; the others apply to NSButtonCells
only.

Numeric data types that an NSCell can accept. Used as
the agument forsetEntryType:.

NSButtonCell uses thesalues to determine koto
highlight a lutton cell or shav an ON state
(returned/passed shovsStateBysetShavsStateBy
andhighlightsBy/setHighlightsBY).
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Color

enum { Tags that identify modes (or wvis) in the color panel.
NSGrayModeColorPanel,
NSRGBModeColorPanel|,
NSCMYKModeColorP anel,
NSHSBModeColorPanel,
NSCustomRaletteModeColorPanel,
NSColorListModeColorPanel,
NSWheelModeColorRanel

%

enum { Bit masks for determining the current mode (omwief the
NSColorPanelGrayModeMask, color panel.
NSColorPanelRGBModeMask
NSColorPanelCMYKModeMask,
NSColorPanelHSBModeMask
NSColorPanelCustomRaletteModeMask
NSColorPanelColorListModeMask,
NSColorPanelWheelModeMask
NSColorPanelAllIModesMask

3

Data Link
typedef intNSDataLinkNumber; Returned by NSDataLinglinkNumber method as a
persistent identifier of a destination link.
NSString NSDataLinkFileNameExtension The file name sfik to be used when data links arees
The deéult isobjlink .

typedef enum _NSDatalLinkDisposition { Returned by NSDataLin&disposition method to identify
NSLinkinDestination, a link as a destination link, a source link, or a brok
NSLinkinSour ce, link.
NSLinkBr oken

} NSDataLinkDisposition;

typedef enum _NSDataLinkUpdateMode { Identifies when a linls data is to be updated. Set through
NSUpdateContinuously thesetUpdateMode:method and returned by
NSUpdateWhenSouceSaed, updateMode
NSUpdateManually,
NSUpdateNeer

} NSDataLinkUpdateMode;
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Drag Operation

typedef enum _NSDragOperation { The constants of this type identify féifent kinds of
NSDragOperationNone dragging operation®SDragOperationNoneimplies
NSDragOperationCopy; that the operation is rejected.
NSDragOperationLink, NSDragOperationPrivate means that the system
NSDragOperationGenerig leaves the cursor alone.
NSDragOperationPrivate,
NSDragOperationAll

} NSDragOperation;
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Event Handling

typedef enum _NSEntType {
NSLeftMouseDown,
NSLeftMouseUp,
NSRightMouseDavn,
NSRightMouseUp
NSMouseMoved,
NSLeftMouseDragged
NSRightMouseDragged
NSMouseEnteed,
NSMouseExited
NSKeyDown,
NSKeyUp,
NSFlagsChanged
NSPeriodic,
NSCursorUpdate

} NSEventType;

enum {
NSUpArrowFunctionKey = OxF700,
NSDownArr owFunctionKey = OxF701,
NSLeftArr owFunctionKey = 0xF702,
NSRightArr owFunctionKey = OxF703,
NSF1FunctionKey = 0xF704,
NSF2FunctionKey = 0xF705,
NSF3FunctionkKey = 0xF706,
NSF4FunctionkKey = 0xF707,
NSF5FunctionkKey = 0xF708,
NSF6Functionkey = 0xF709,
NSF7FunctionKey = OxF70A,
NSF8FunctionKey = 0xF70B,
NSF9FunctionKey = 0xF70C,
NSF10FunctionKey = OxF70D,
NSF11FunctionKey = OxF70E,
NSF12FunctionKey = OxF70F
NSF13FunctionKey = OxF710,
NSF14FunctionKey = OxF711,
NSF15FunctionKey = OxF712,
NSF16FunctionKey = OxF713,
NSF17FunctionKey = OxF714,
NSF18FunctionKey = OxF715,
NSF19FunctionKey = OxF716,
NSF20FunctionKey = OxF717,
NSF21FunctionKey = OxF718,
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Each constant diSEventType identifies aneent type.
(See the NSEant class description.)

Unicodes that identify functiongg¢s on the kyboard,
OpenStep resees the range 0xF700-0xF8FF for
this purpose. Thevailability of some kys is
system-dependent.
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NSF22FunctionKey = OxF719,
NSF23Functionkey = OxF71A,
NSF24Functionkey = 0xF71B,
NSF25FunctionkKey = OxF71C,
NSF26FunctionkKey = OxF71D,
NSF27Functionkey = OxF71E,
NSF28Functionkey = OxF71F
NSF29FunctionKey = 0xF720,
NSF30FunctionKey = OxF721,
NSF31FunctionKey = OxF722,
NSF32FunctionKey = OxF723,
NSF33FunctionKey = OxF724,
NSF34FunctionKey = OxF725,
NSF35FunctionKey = OxF726,
NSinsertFunctionKey = 0xF727,
NSDeleteFunctionkey = 0xF728,
NSHomeFunctionKey = 0xF729,
NSBeginFunctionKey = OxF72A,
NSEndFunctionKey = OxXF72B,
NSPageUpFunctionkKey = 0xF72C,
NSPageDavnFunctionKey = OxF72D,
NSPrintScreenFunctionKey = OXF72E,
NSScollLockFunctionK ey = OxF72F
NSPauseFunctionkey = 0xF730,
NSSysRegFunctionkey = OxF731,
NSBreakFunctionKey = OxF732,
NSResetFunctionkey = OXF733,
NSStopFunctionkKey = 0xF734,
NSMenuFunctionKey = 0xF735,
NSUserFunctionKey = 0xF736,
NSSystemFunctionkey = OxF737,
NSPrintFunctionK ey = OxF738,
NSClearLineFunctionKey = 0xF739,
NSClearDisplayFunctionKey = 0xF73A,
NSinsertLineFunctionKey = 0xF73B,
NSDeleteLineFunctionkey = OxF73C,
NSinsertCharFunctionKey = 0xF73D,
NSDeleteCharFunctionkey = OxF73E,
NSPrevFunctionKey = OXF73F
NSNextFunctionKey = 0xF740,
NSSelectFunctionkey = 0xF741,
NSExecuteFunctionkey = 0xF742,
NSUndoFunctionKey = OxF743,
NSRedoFunctionkey = 0xF744,
NSFindFunctionKey = 0xF745,
NSHelpFunctionKey = OxF746,
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NSModeSwitchFunctionKey = 0xF747

3

enum {
NSAlphaShiftk eyMask,
NSShiftkeyMask,
NSControlKeyMask,
NSAlternateKeyMask,
NSCommandKeyMask,
NSNumericPadKeyMask,
NSHelpKeyMask,
NSFunctionKeyMask

k

enum {
NSLeftMouseDavnMask,
NSLeftMouseUpMask
NSRightMouseDavnMask,
NSRightMouseUpMask
NSMouseMovedMask,
NSLeftMouseDraggedMask
NSRightMouseDraggedMask
NSMouseEnteedMask,
NSMouseExitedMask
NSKeyDownMask,
NSKeyUpMask,
NSFlagsChangedMask
NSPeriodicMask,
NSCursorUpdateMask
NSAnyEventMask

Device-independent bit masks foraduating eent-
modifier flags to determine which modifiesyKif any)

was pressed.

Bit masks for determining the type ofemts.

Exceptions

Global Exception Strings

The folloving global strings identify thexeeptions returned byavious operations in the Application Kit. Thare

defined in NSErrors.h.
NSString NSAbortModalException;

NSString WSAbortPrintingException;
NSString NSAppKitignor edException
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NSString NSAppKitV irtualMemoryException ;
NSString NSBadBitmapParametersException
NSString NSBadComparisonException

NSString NSBadRTFColorT ableException
NSString NSBadRTFDir ectiveException

NSString NSBadRTFFontTableException
NSString NSBadRTFStyleSheetException
NSString NSBrowserlllegalDelegateException
NSString WNSColorListlOException;

NSString WSColorListNotEditableException;
NSString NSDraggingException

NSString NSFontUnavailableException

NSString NSlllegalSelectorException

NSString NSImageCacheException

NSString NSNibLoadingException;

NSString NSPPDIncludeNotFoundException
NSString NSPPDIncludeStackOerflowException;
NSString WSPPDIncludeStackUnderflavException;
NSString NSPPDRarseException

NSString NSPasteboardCommunicationException
NSString WSPrintOperationExistsExceptior (Defined in NSPrintOperation.h.)
NSString NSPrintPackageException

NSString NSPrintingCommunicationException;
NSString NSRTFPropertyStackOverflowException;
NSString NSTIFFEXxception;

NSString NSTextLineTooLongException

NSString NSTextNoSelectionException

NSString NSTextReadException
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NSString NSTextWriteException;

NSString NSTypedStream\ersionException

NSString NSWindowSewverCommunicationExceptior

NSString NSWordTablesReadException

NSString NSWordTablesWriteException

Fonts

typedef unsigned iMiSFontTraitMask ;

enum {
NSiltalicFontMask,
NSBoldFontMask,
NSUnboldFontMask,

NSNonStandardCharacterSetlentMask,

NSNarrowFontMask,
NSExpandedfontMask,
NSCondensedbBntMask,
NSSmallCapsPntMask,
NSPosterFontMask,
NSCompressedBntMask,
NSUnitalicFontMask

%
typedef unsigned iMISGlyph;

enum {
NSFPPreviewButton ,
NSFPRevertButton,
NSFPSetButton
NSFPPreviewField,
NSFPSizeField
NSFPSizetile,
NSFPCurrentField

1-280 Chapter 1: Application Kit

Characterizes one or more of a ferttaits. Its used as an
argument type for seral of the methods in the
NSFontManager class.ou kuild a mask by OR’ing
together the follewing enumeration constants.

Values used by NSRtManager to identify font traits.

A type for numbers identifying font glyphs.dtised as the
argument type for sesral of the methods in NSht.

Tags identifying viers in the font panel.
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const float NSFontldentityMatrix ; Identifies a font matrix that’'used for fonts displayed in an

NSView object that has an unflipped coordinate system.

NSString NSAFMAscender,
NSString NSAFMCapHeight;
NSString NSAFMCharacterSet,
NSString NSAFMDescender
NSString NSAFMEncodingScheme
NSString NSAFMFamilyName;
NSString NSAFMFontName
NSString NSAFMFormatVersion;
NSString NSAFMFullName;
NSString NSAFMiItalicAngle ;
NSString NSAFMMappingScheme
NSString NSAFMNotice;

NSString NSAFMUnderlinePosition;
NSString NSAFMUnderlineThickness
NSString NSAFMVersion;

NSString NSAFMWeight;

NSString NSAFMXHeight;;

Global leys to access thealues sailable in the AFM
dictionary You can cowert the appropriate
values (e.g., ascendeap height) to floating point
values by using NSStringffloatValue method.

Graphics
typedef intNSWindowDepth This type gves the winde-depth limit. Use the
NSAvailableWindowDepths() function to get a list of
available windev depths. Use the functions
NSBitsPerSampleFromDepth(),
NSBitsPerPixelFromDepth(), NSPlanarFromDepth,
andNSColorSpaceFomDepth() to extract
information from a winde depth. The
NSWndowDepth type is also used as aglanent type
of methods in NSScreen and N#\dow.

typedef enum _NSTIFFCompression { The constants defined in this type represent éhiews

NSTIFFCompressionNone= 1,
NSTIFFCompressionCCITTFAX3 = 3,
NSTIFFCompressionCCITTFAX4 =4,
NSTIFFCompressionLZW =5,
NSTIFFCompressionJPEG = 6,
NSTIFFCompressionNEXT = 32766,
NSTIFFCompressionRickBits = 32773,
NSTIFFCompressionOIdJPEG = 32865
} NSTIFFCompression
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TIFF (tag image file forma} data compression
schemes. Theare defined in NSBitMaplmageRep and
used in seeral methods of that class as well as in

the TIFFRepr esentationUsingCompession:factor:
method of NSImage.
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enum { NSImageRepMatchesDeéce indicates that thealue
NSImageRepMatchesDeice varies according to the outputvilee. It can be
I passed in (or reced back) as thealue of
NSImageRes bitsPerSample pixelsWide, and
pixelsHigh.

Colorspace Names

Predefined colorspace names. Used gismaents irlNSDrawBitMap() andNSNumberOfColorComponents()
value returned fromSColorSpaceFomDepth().

NSString WNSCalibratedWhiteColorSpace
NSString NSCalibratedBlackColorSpace
NSString NSCalibratedRGBColorSpace
NSString NSDeviceWhiteColorSpace
NSString NSDeviceBlackColorSpace
NSString NSDeviceRGBColorSpace
NSString NSDericeCMYKColorSpace;
NSString NSNamedColorSpace
NSString NSCustomColorSpace

Gray Values
Standard grayalues for the 2-bit deep grayscale colorspace.
const floatNSBlack;
const floaNSDarkGray;
const floaNSWhite;

const floaNSLightGray;;

Device Dictionary Keys
Keys to get designatedhlues from deice dictionaries.
NSString NSDeviceResolution
NSString NSDeviceColorSpaceName
NSString NSDeviceBitsPerSample
NSString NSDevicelsScieen
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NSString WNSDevicelsPrinter;
NSString NSDeviceSize

Matrix
typedef enum _NSMatrixMode { The constants in this type represent the modes of operation
NSRadioModeMatrix, of an NSMatrix.
NSHighlightModeMatrix ,
NSListModeMatrix ,
NSTrackModeMatrix

} NSMatrixMode;

Notifications

Notifications are posted to all interested obseswf a specific condition to alert them that the condition has
occurred. Global strings contain the actuz té the notification. In the Application Kit, these are defined per class.
See the Bundations NSNotification and NSNotificationCenter for details.

NSString NSApplicationDidBecomeActiveNotification; NSApplication
NSString WSApplicationDidFinishLaunchingNotification ;
NSString NSApplicationDidHideNotification ;

NSString WSApplicationDidResignActiveNotification;
NSString NSApplicationDidUnhideNotification;

NSString NSApplicationDidUpdateNotification;

NSString NSApplicationWillBecomeActiveNatification;
NSString WNSApplicationWillFinishLaunchingNotification ;
NSString WNSApplicationWillHideNotification ;

NSString NSApplicationWillResignActiveNotification;
NSString NSApplicationWillunhideNotification ;
NSString NSApplicationWillUpdateNotification;
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NSString WNSColorListChangedNotification; NSColorList
NSString NSColorPanelColorChangedNotification NSColorRanel

NSString NSControlTextDidBeginEditingNotification; NSControl
NSString NSControlTextDidEndEditingNotification ;
NSString WSControlTextDidChangeNotification

NSString NSImageRepRegistryChangedNotification NSImageRep

NSString NSSplitViewDidResizeSuliewsNotification; NSSplitMew
NSString WSSplitViewWillResizeSulviewsNotification;

NSString*NSTextDidBeginEditingNotification; NSText
NSString*NSTextDidEndEditingNotification;
NSString*NSTextDidChangeNoaotification;

NSString NSViewFrameChangedNotification NSView
NSString NSViewFocusChangedNatification

NSString NSWindowDidBecomekeyNoatification; NSWindow
NSString NSWindowDidBecomeMainNotification;

NSString NSWindowDidChangeSceenNotification

NSString NSWindowDidDeminiaturizeNotification;

NSString NSWindowDidExposeNoaotification

NSString NSWindowDidMiniaturizeNotification ;

NSString WSWindowDidMo veNotification;

NSString NSWindowDidResignKeyNoatification;

NSString NSWindowDidResignMainNotification;
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NSString NSWindowDidResizeNotification
NSString NSWindowDidUpdateNotification;
NSString WSWindowWillCloseNotification;
NSString NSWindowWi llMiniaturizeNotification ;
NSString NSWindowWillMo veNotification;

NSString NSWorkspaceDidLaunchApplicationNotification; NSWorkspace
NSString NSWorkspaceDidMountNotification;

NSString NSWorkspaceDidRerformFileOperationNotification;

NSString NSWorkspaceDidTerminateApplicationNotification;;

NSString NSWorkspaceDidUnmountNotification;

NSString NSWorkspaceWlILaunchA pplicationNotification;

NSString NSWorkspaceWIIP owerOffNotification ;

NSString NSWorkspaceWIIUnmountNotification ;

Panel

enum { Values returned by the standard pangidns,
NSOKButton = 1, OK and Cancel.
NSCancelButton= 0

2

enum { Values returned by tiéSRunAlertPanel() function and
NSAlertDefaultReturn = 1, by runModalSession:when the modal session is run
NSAlertAlter nateRetum = 0, with a Ranel proided byNSGetAlertPanel().
NSAlertOtherReturn = -1,
NSAlertErr orReturn = -2

¥
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Page Layout

enum { Tags that identify bttons, fields, and other vis of the
NSPLImageButton, Page Layout panel.
NSPLTitleField,
NSPLPaperNameButton,
NSPLUnitsButton,
NSPLWidthForm,
NSPLHeightForm,
NSPLOrientationMatrix ,
NSPLCancelButton,
NSPLOKButton

Pasteboard

Pasteboard T ype Globals
Identifies the standard pasteboard types. These are usedriatyg of NSRsteboard methods and functions.
NSString WNSStringPboardType;
NSString WSColorPboardType;
NSString WNSFileContentsPboard¥ype;
NSString NSFilenamesPboardVpe;
NSString NSFontPboardType;
NSString WSRulerPboardType;
NSString NSPostScriptPboardType;
NSString NSTabularT extPboardType;
NSString NSRTFPboardType;
NSString NSTIFFPboardType;
NSString NSDataLinkPboardType; (Defined in NSDataLink.h.)
NSString NSGeneralPboardType; (Defined in NSSelection.h.)
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Pasteboard Name Globals

Identifies the standard pasteboard names. Used in class rpagtedoardWithName: to get a pasteboard by
name.

NSString NSDragPboard
NSString NSFindPboard;
NSString NSFontPboard;
NSString NSGeneralPboard
NSString NSRulerPboard;

Printing

typedef enum _NSPrinteableStatus { These constants describe the state of a prinfemation
NSPrinterTableOK, table stored by an NSPrinter object. It is thguament
NSPrinterTableNotFound, type of the returnalue ofstatusForTable:.
NSPrinterTableError

} NSPrinterTableStatus

typedef enum _NSPrintingOrientation { These constants represent trey\a page is oriented for
NSPortraitOrientation , printing.

NSLandscapeOrientation
} NSPrintingQOrientation ;

typedef enum _NSPrintingigeOrder { These constants describe the order in which pages are
NSDescendingRgeOrder, spooled for printingNSSpecialRgeOrder tells the
NSSpecialRgeOrder, spooler not to rearrange pages. Set through
NSAscendingRgeOrder, NSPrintingOperatios setPageOrder: method and
NSUnknownPageOrder returned by itpageOrder method.

} NSPrintingPageOrder,

typedef enum _NSPrintinglginationMode { These constants represent théedént ways an image is
NSAutoPagination, divided into pages during paginatioragtation can
NSFitPagination, occur automaticallythe image can be forced onto a
NSClipPagination page, or it can be clipped to a page.

} NSPrintingPaginationMode;
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enum { Tags that identify te fields, controls, and other vis in
NSPPSaeButton, the Print Rnel.
NSPPPrviewButton,
NSFaxButton,
NSPPTitleField,
NSPPImageButton
NSPPNameTile,
NSPPNameField
NSPPNoteTtle,
NSPPNoteField
NSPPStatusTile,
NSPPStatusField
NSPPCopiesField
NSPPRageChoiceMatrix,
NSPPRageRangeFom,
NSPPRageRange®,
NSPPScaleField
NSPPOptionsButton
NSPPRaperFeedButton,
NSPPLayutButton

Printing Information Dictionary Keys

The leys in the mutable dictionary associated with NSPrintingInfo. See NSPrintinginfo.h for types and
descriptions of alues.

NSString WSPrintAllP ages

NSString NSPrintBottomMar gin;
NSString WSPrintCopies

NSString NSPrintFaxCoverSheetName
NSString WSPrintFaxHighResolution;
NSString NSPrintFaxModem;

NSString NSPrintFaxReceverNames
NSString NSPrintFaxReceverNumbers;
NSString WNSPrintFaxReturnReceipt
NSString NSPrintFaxSendTime;
NSString NSPrintFaxTrimP ageEnds
NSString WSPrintFaxUseCwerSheet
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NSString NSPrintFirstP age
NSString NSPrintHorizonalPagination;
NSString NSPrintHorizontallyCenter ed;
NSString NSPrintJobDispositior
NSString NSPrintJobFeatures
NSString NSPrintLastPage
NSString NSPrintLeftMar gin;
NSString NSPrintManualFeed
NSString NSPrintOrientation ;
NSString NSPrintPackageException
NSString NSPrintPageskerSheet
NSString NSPrintPaperFeed
NSString NSPrintPaperName
NSString NSPrintPaperSize
NSString NSPrintPrinter ;

NSString NSPrintReverseRageOrder;
NSString NSPrintRightMar gin;
NSString NSPrintSavePath;
NSString WNSPrintScalingFactor;
NSString NSPrintTopMargin;
NSString WNSPrintVerticalPagination;
NSString NSPrintVerticallyCentered,

Print Job Disposition V alues

These global constants define the disposition of a prin§ebé NSPrintinf@ setbobDisposition: and
jobDisposition.

NSString NSPrintCancelJob;
NSString NSPrintFaxJob;
NSString NSPrintPreviewJob;
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NSString NSPrintSave Job;
NSString NSPrintSpoolJob;

Save Panel

enum {
NSFileHandlingPanellmageButton,
NSFileHandlingPanelTitleField,
NSFileHandlingPanelBrowser,
NSFileHandlingPanelCancelButton
NSFileHandlingPanelOKButton,
NSFileHandlingPanelForm,
NSFileHandlingPanelHomeButton,
NSFileHandlingPanelDiskButton,
NSFileHandlingPanelDiskEjectButton

Tags that identify bttons, fields, and other wis in the
Save Ranel.

Scroller

typedef enum _NSScrollArvaPosition {
NSScollerArr owsMaxEnd,
NSScollerArr owsMinEnd,
NSScollerArr owsNone

} NSScwollArr owPosition;

typedef enum _NSScrolleah {
NSScollerNoPart,
NSScrollerDecrementPage
NSScrollerKnob,
NSScollerincr ementPage
NSScwollerDecrementLine,
NSScwollerincr ementLineg,
NSScollerKnobSlot

} NSScollerPart;

typedef enum _NSScrollerUsabP{
NSNoScollerParts,
NSOnlyScrollerArr ows,
NSAllScrollerParts

} NSUsableScollerParts;
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NSScroller uses these constants irséBArr owPosition:
method to set the position of the arsowithin the
scroller

NSScroller uses these constants ihitBart method to
identify the part of the scroller specified in a mouse
event.

These constants define the usable parts of an NSScroller
object.
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typedef enum _NSScrollerAmo{
NSScollerincr ementArrow,
NSScwollerDecrementArrow
} NSScwollerArr ow;

const floalNSScwollerWidth;

These constants indicate theottypes of scroller arm
NSScrollers drawArr ow:highlight: method taks an
NSScrollerArrav as the first grument.

Identifies the defult width of a ertical NSScroller object
and the defult height of a horizontal NSScroller object.

Text
typedef struct _NSBreakArray {
NSTextChunkchunk;
NSLineDescbreakd1];

} NSBreakArray;

typedef struct _NSCharArray {
NSTextChunkchunk;
unsigned chatext[1];

} NSCharArray;

typedef unsigned shortlfSCharFilterFunc) (
unsigned shortharCode
int flags,
NSStringEncodingheEncodiny

typedef struct _ NSFSM {
const struct _NSFSM rext;
short delta;
short token;

} NSFSM;

typedef struct _NSHeightChange {
NSLineDesclineDesg
NSHeightinfoheightinfo;

} NSHeightChange

typedef struct _NSHeightinfo {
float newHeight;
float oldHeight;
NSLineDesclineDesg

} NSHeightInfo;
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Holds line-break information for an N8 object. Its
mainly an array of line descriptors.

Holds the character array for the current line in the@ST
object.

The character filter function analyzes each character the
user enters in the N&Xt object.

A word definition finite-state machine structure used by an
NSText object.

Associates line descriptors and line-height information in
an NSBExt object.

Stores height information for each line oftten an NSExt
object.

Types and Constantd-291



typedef struct _NSLay {
floatx;
floaty;
short offset
short chars;
id font;
void *paraStyle;
NSRun *un;
NSLayFlagdFlags,
} NSLay;

typedef struct _NSLayArray {
NSTextChunkchunk;
NSLay layd[1];

} NSLayArray;

typedef struct {
unsigned inmustMove:1;
unsigned intsMoveChar:1;
unsigned int RESBRED:14;
} NSLayFlags

typedef struct _NSLaylInfo {

NSRectrect,

floatdescent

float width;

float left;

floatright ;

floatrightindent ;

NSLayArray Hays,

NSWidthArray *widths;

NSCharArray thars;

NSTextCachecache

NSRect textClipRect;

struct _IFlags {
unsigned inhorizCanGrow:1;
unsigned invertCanGrow:1;
unsigned inerasel;
unsigned inping:1;
unsigned inendsRaragraph:1;
unsigned intesetCachel,;
unsigned int RESERED:10;

} IFlags;

} NSLayInfo;

typedef shorNSLineDes¢
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Represents a single sequence xf it a line and records
everything needed to select or dréhat piece.

Holds the layout for the current line. Since the structure’
first field is arNSTextChunk structureNSLayArray s
can be manipulated by the functions that manage
variable-sized arrays of records.

Records whether axtlay in an NS&xt object needs
special treatment (e.g., because of non-printing
characters).

NSText's scanning and drang functions use this
structure to communicate information about lines of

Used to identify lines of # in the NSBxt object.
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typedef enum _NS#agraphProperty {
NSLeftAlignedParagraph,
NSRightAlignedParagraph,
NSCenterAlignedParagraph,
NSJdustificationAlignedParagraph,
NSFirstindentParagraph,
NSIndentParagraph,
NSAddTabParagraph,
NSRemoreTabParagraph,
NSLeftMar ginParagraph,
NSRightMarginParagraph

} NSParagraphProperty;

typedef struct _NSRun {
id font;
int chars;
void *paraStyle;
int textRGBColor;
unsigned charsuperscript;
unsigned charsubscript;
id info;
NSRunFlagsFlags;

} NSRun;

typedef struct _NSRunArray {
NSTextChunkchunk;
NSRun runs[1];

} NSRunArray;

typedef struct {
unsigned inunderline:1;
unsigned indummy:1;
unsigned insubclassVAntsRTF:1;
unsigned ingraphic:1;
unsigned inforcedSymbol1;
unsigned int RESEVED:11;

} NSRunFlags

typedef struct _NSSelPt {
int cp;
int line;
floatx;
floaty;
int clst
floatht;
} NSSelPt
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The constants of this type identify specific
paragraph properties for selectextte
NSText's £tSelPiop: method taks this
argument type.

In an NSExt object, this structure represents a single
sequence of & with a given format.

This structure holds the array okteuns in an NSaxt
object. Since the first field is an NSIChunk structure
you can manipulate the items in the array with the
functions that manageaxiable-sized arrays of records.

The fields of this structure record whether a run in an
NSText object contains graphics, is underlined, or
if an alternate character forced the use of a symbol.

Represents one end of a selection in anéXSdbject.
Character position.
Offset of LineDesc in break table.
x coordinate.
y coordinate.
Character position of first character in the line.
Line height.
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typedef struct _NSAbStop {
short kind;
floatx;

} NSTabStop

typedef struct _ NS&tBlock {
struct _NS'&tBlock *next;
struct _NS®&«tBlock *prior ;
struct _tbFlags {
unsigned inmalloced1;
unsigned inPAD:15;
} tbFlags,
short chars;
unsigned chartéxt;
} NSTextBlock;

typedef struct _NS&tCache {
int curPos
NSRun *turRun;
int runFirstP os
NSTextBlock *curBlock;
int blockFirstPos

} NSTextCache

typedef struct _NS&tChunk {
short growby;
int allocated
int used

} NSTextChunk;

typedef char *(NSTextFilterFunc) (

id self,

unsigned char * inseréxt,
int *insertLength,

int position);

typedef int (NSTextFunc) (
id self,
NSLaylInfo *layInfo);

typedef enum _NSXktAlignment {
NSLeftTextAlignment,
NSRightTextAlignment,
NSCenterTextAlignment,
NSJustifiedTextAlignment,
NSNaturalTextAlignment

} NSTextAlignment;
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This structure describes an N&fTobjects tab stops.

A structure holds t¢ characters in blocks no bigger than
NSTextBlockSize(see belw). A linked list of these
text blocks comprises thexefor an NS&xt
object.

This structure describes the currext tdock and run, and
the cursor position in thexe

NSText uses this structure to implemeiiriable-sized
arrays of records.

A text filter function implements autoindenting and other
features in an NSt object.

This is the type for an N®Xt objects scanning and
drawing function, as set through tketScanFunc:
andsetDrawFunc: methods.

The constants of this type determinet @lignment. Used
by methods of NSCell, NSControl, N&im,
NSFormCell, and NSaxt. NSNaturalTextAlignment
indicates the delult alignment for the .
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typedef struct _NS&tStyle { NSText uses this structure to describgtt@yout and tab
floatindentlst, stops.
floatindent2nd;
floatlineHt;
floatdescentLine
NSTextAlignment alignment;
short nhumTabs
NSTabStop tabs,
} NSTextStyle

typedef struct _NSWithArray { Holds the character widths for the current line.
NSTextChunkchunk; Since the first field is an N&&tChunk structure
floatwidths[1]; you can manipulate the items in the array with the

} NSWidthArray ; functions that manageaxiable-sized arrays of records.

enum { This constant is used by the NKT
NSLeftTab objects tab functions.

2

enum { These charactarode constants are used by the BKST
NSBackspaceley =8, objects character filter function.

NSCarriageRetumKey =13,
NSDeletekey= 0x7f,
NSBacktabKey =25

3

enum {
NSlllegalTextMovement = 0,
NSRetumTextMovement = 0x10,
NSTabTextMovement = 0x11,
NSBacktabTextMovement = 0x12,
NSLeftTextMovement = 0x13,
NSRightTextMovement = 0x14,
NSUpTextMovement = 0x15,
NSDowvnTextMovement = 0x16
h Movement codes describing types ofuvament between
text fields. Rissed in to NS&kt delegates as the last
argument oftextDidEnd:endChar:.

enum { The size, in bytes, of axeblock.
NSTextBlockSize =512

3
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Break Tables

These tables (with their associated sizes) are finite-state machines that detemthivweapping in an NSkt
object.

const NSFSM NSCBreakTable;

int NSCBreakTableSize

const NSFSM NSEnglishBreakTable;
int NSEnglishBreakTableSize

const NSFSM NSEnglishNoBreakTable;
int NSEnglishNoBreakTableSize

Character Category T ables
These tables define the character classes used in atN®Bjects break and click tables.
const unsigned chalN'SCCharCatTable;
const unsigned chaNSEnglishCharCatTable;

Click Tables

NSText objects use these tables as finite-state machines that determine which characters are selected when the user
double-clicks.

const NSFSM NSCClickTable;

int NSCClickTableSize

const NSFSM NSEnglishClickTable;
int NSEnglishClickTableSize

Smart Cut and Paste T ables

These tables are suitable aguanents for the NSkt methodsetPreSelSmartable:andsetPostSelSmartTable:.
When users pastextanto an NS&xt object, if the character to the left (right) side of the m@rd is not in the left
(right) table, andra space is added to that side.

const unsigned chalNSCSmartLeftChars;
const unsigned chalNSCSmartRightChars;
const unsigned chalNSEnglishSmartLeftChars;

const unsigned chaNSEnglishSmartRightChars
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NSCStringT ext Internal State Structure

This is the structure returned by t®tringTextinternalState method of NSCStringst, for use only by
applications that need to access the internal state of an NSC8ttingject.

typedef struct _NSCStringXtinternalState {
const NSFSM breakTable;
const NSFSM tlickTable;

const unsigned chaptreSelSmartTble;
const unsigned chapbstSelSmart&ble;
const unsigned chacharCategoryTable;

chardelegateMethods
NSCharFilterFuncharFilterFunc;
NSTextFilterFunctextFilterFunc;

NSString * string;
NSTextFuncscanFung
NSTextFuncdrawFunc;
id delegate

int tag;
void *cursorTE;;

NSTextBlock *firstT extBlock;
NSTextBlock *lastTextBlock;
NSRunArray theRuns

NSRun typingRun;
NSBreakArray theBreaks
int growLine;

int textLength;

float maxy;

float maxX;

NSRectbodyRect
floatborderWidth;
charclickCount;
NSSelPtspG;
NSSelPspN,;
NSSelPtanchorL;
NSSelPtanchorR,;
NSSizemaxSize
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Pointer to state table that specifiesravand line breaks

Pointer to state table that definesrdrboundaries for
double-click selection

Pointer to table that specifies which characters on the left
end of a selection are treated as egjent to a space

Pointer to table that specifies which characters on the right
end of a selection are treated as egjent to a space

Pointer to table that maps ASCII characters to character
classes.

Record of notification methods the dgdée implements

Function to check each character astifped into the t&

Function to check ¢ that's being added to the
NSCStringExt object

Resered for internal use

Function that calculates the line okte

Function that dras the line of tet

Object thats notified when the NSCStringdt object is
modified

Integer the delgate uses to identify the NSCStrirexT
object

Timed entry number for theewtical bar that marks the
insertion point

Pointer to first record in a lirk list of text blocks

Pointer to last record in a liel list of tet blocks

Pointer to array of format runs. By deft,theRunspoints
to a single run of the dafilt font

Format run to use for the xiecharacters entered

Pointer to the array of line breaks

Line containing the end of the gving selection

Number of characters in the NSCStriegfTobject

Bottom of the last line of &, relative to the origin of
bodyRect

Widest line of t&t. Only accurate aftaralcLine method is
invoked

Rectangle in which the NSCStringkt object dravs

Resered for internal use

Number of clicks that created the selection

Starting position of the selection

Ending position of the selection

Left anchor position

Right anchor position

Maximum size of the frame rectangle
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NSSizeminSize
struct_tFlags{
#ifdef __ BIG_ENDIAN__

Minimum size of the frame rectangle

unsigned int editMode:2;
unsigned int selectMode2;
unsigned int caretState2;
unsigned inthangeStatel,;

unsigned intharWrap:1;

unsigned inhaveDown:1;

unsigned inanchorlsQ:1;
unsigned inhorizResizablel;

unsigned invertResizablel,

unsigned inbverstrik eDiacriticals:1;
unsigned intmonoFont:1;

Resered for internal use

Resered for internal use

Resered for internal use

True if ary changes ha been made to thextesince the
NSCStringBxt object became first responder

True if the NSCStringaxt object wraps wrds whose
length exceeds the line length on a character basise-
if such words are truncated at end of line

True if the left mouseuiton (or ag button if kutton
functions are not diérentiated) is don

True if the anchos position is asp0

True if the NSCStringaxt objects width can grev or
shrink

True if the NSCStringaxt objects height can gre or
shrink

Resered for internal use

True if the NSCStringaxt object uses one font for all its

text

True if the NSCStringaxt object doesr’update the font
panel automatically

True if the NSCStringaxt object is a swdew of an
NSClipView

unsigned intisableFontPanel:1;
unsigned ininClipV iew:1;

#else
unsigned ininClipV iew:1;
unsigned intisableFontPanel.1;
unsigned intmonoFont:1;
unsigned inbverstrik eDiacriticals:1;
unsigned invertResizablel,
unsigned inhorizResizablel;
unsigned inanchorlsQ:1;
unsigned inhaveDown:1;
unsigned intharWrap:1;
unsigned inthangeStatel;
unsigned int caretState2;
unsigned int selectMode2;
unsigned int editMode:2;
#endif
} tFlags,
wid *_info;
wid *_textStr;
} NSCStringTextinternalState

Resered for internal use
Resered for internal use
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View

typedef intNSTrackingRectTag; A unique identifier of a tracking rectangle assigned by
NSView. (SeeaddTrackingRectangle:ovner:
assumelnside:)

typedef enum _NSBordeype { Constants representing the four types of borders that can
NSNoBorder, appear around NS&v objects.
NSLineBorder,
NSBezelBorder
NSGrooveBorder
} NSBorderType;

enum { NSView uses these autoresize constants to describe

NSViewNotSizable the parts of a vi& (or its magins) that are resized
NSViewMinXMar gin, when the vier's superviw is resized.
NSViewWidthSizable,

NSViewMaxXMar gin,

NSViewMinYMar gin,

NSViewHeightSizable

NSViewMaxYMar gin

Window

enum { These constants list the wingalevice tiers that the
NSNormalWindowlLevel =0, Application Kit uses. Widows are ordered (or
NSFloatingWindowlLevel = 3, “layered”) within tiers: The uppermost wingddn one
NSDockWindowLevel =5, tier can still be obscured by theMest windev in
NSSubmenuWndowLevel =10, the net higher tier
NSMainMenuWindowLevel =20

3

enum { Bitmap masks to determine certain windstyles.
NSBorderlessWndowMask,
NSTitledWindowMask,
NSClosableWndowMask,
NSMiniaturizableW indowMask,
NSResizableVithdowMask
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Size Globals
These global constantsvgithe dimensions of an icon and contained.
NSSizeNSlconSize
NSSizeNSTokenSize

Workspace

Workspace File T ype Globals

Identifies the type of file queried by the metlyadinfoForFile:application:type: (passed back by reference in
last agument).

NSString NSPlainFileType;

NSString NSDirectoryFileType;
NSString NSApplicationFileType;
NSString NSFilesystemFilepe;
NSString NSShellCommandFileype;

Workspace File Operation Globals

Used as file-operationguments in th@erformFileOperation:source:destination:files:options:method (first
argument).

NSString NSWorkspaceCompressOperation
NSString NSWorkspaceCopyOperation
NSString NSWorkspaceDecompessOperation
NSString NSWorkspaceDecryptOperation
NSString NSWorkspaceDestoyOperation;
NSString NSWorkspaceDuplicateOperation
NSString NSWorkspaceEncryptOperation;
NSString WSWorkspaceLinkOperation;
NSString NSWorkspaceMoveOperation;
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NSString NSWorkspaceRecycleOperation
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2 Foundation Kit

Introduction

The Foundation Kit defines a base layer of Objex@ classes for OpenStep. In addition tovling a set of
useful primitive object classes, it introduceseel paradigms that define functionality noted by the
Objective C language. Thedtindation Kit is designed with these goals in mind:

» To provide a set of basic utility classes
» To male softvare deelopment easier by introducing consistentvesrions for things such as deallocation
» To support Unicode strings, object persistence, and object digirib

« To provide a level of operating system independence, enhancing application portability
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Classes

The Foundation Kit includes the root class for almost all OpenStep classes, classes representing basic data types
such as strings and byte arrays, collections of other objects, and classes representing system information such as
dates. The follwing diagram shas the inheritance relationship among these classes. After the diagram, the
specifications for these classes are arranged in alphabetical order
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H NSCharacterSet f——— NSMutableCharacterSet |
NSConditionLock | NSUnarchiver

NSDate NSCalendarDate

NSDeserializer

NSObject [H-[ NSDictionary |————{ NSMutableDictionary |

NSEnumerator

|

NSException
NSiInvocation
NSLock
NSMethodSignature

NSNotification

NSProxy |——] NSDistantObject

NSProcessinfo
NSRecursiveLock
NSRunLoop
NSScanner

NSSerializer

NSSer
NSSting
NSThread
NSTimeZone
NSTimer

NSUserDefaults

NSValue NSNumber

.
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Figure 2-1. Foundation Kit Classes
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NSArchiver

Inherits From: NSCoder : NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSArchiver.h

Class Description

NSArchiver, a concrete subclass of NSCqodiafines an object that encodes Objec€ objects into an
architecture-independent format that can be stored in a file. When objects aredatbleir class information and
the values of their instanceviables are written to the arghi NSArchver's companion class, NSUnaregi, takes
an archve file and decodes its contents into a set of objectsatqut to the original one.

Archiving is typically initiated by sending an NSArear anencodeRootObject:or archiveRootObject:toFile:
message. These messages specify a single object that is the starting pointfagafdie root object recgs an
encodeWthCoder: message (see the NSCoding protocol) thawvalibto bein archving itself and the other
objects that is connected to. An object responds teanodeWthCoder: message by writing its instance
variables to the archer.

An object doesit’have to archie the alues of each of its instancariables. Somealues may not be important to
reestablish and others may be dale from related state upon unax@hg. Other instanceariables should be
written to the arclvie only under certain conditions, agpkined belw.

NSArchiver overrides the inheritedncodeRootObject:andencodeConditionalObject: methods to support the
conditional archiing of members of a graph of objects. When an objectweszarencodeWthCoder: message,

it should respond by unconditionally arginig instance ariables that are intrinsic to its nature (with theeptions
noted abwe) and conditionally arching those that are not. oFexample, an NS\éw unconditionally archies its
array of sulksiews (usingencodeObiject; or the like) kut conditionally archies its supervig (using
encodeConditionalObject). The archiing system notes each reference to a conditional objgatoesrt

actually archre the object unless some other object in the graph requests the object toved aratonditionally
This ensures that an object is only aveldi once despite multiple references to it in the object graph. When the
objects arexdracted from the arcté, the multiple references to objects are reshland an equélent graph of
objects is reestablished.

Initializing an NSArchiver

— (id)initF orwWritingW ithMutableData: (NSMutableData *ndata
Initializes an archvier, encoding stream ane#sion
information into mutable dat@data Raises
NSIrnvalidArgumentException if themdataargument is
nil.
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Archiving Data

+ (NSData *archivedDataWithRootObject: (id)rootObject
Creates and returns a data object after initializing an
archier with that object and encoding the avehiwith

rootObject
+ (BOOL)archiveRootObject id)rootObject ArchivesrootObjectby encoding it as a data object in
toFile:(NSString *path an archier and writing that data object to fjath

Returns YES upon success.

— (wid)encodeArrayOfObjCType:(const char ®ype Encodes aarray of countdata elements of the same
count:(unsigned intyount Objective C dataype
at:(const wid *)array

— (woid)encodeConditionalObject(id)object Encodes into the linearized data a conditimigéctthat
points back teard a root object. Ifiil is specified for
object it encodes it asil unconditionally Raises an
NSlInvalidArgumentException if no root object has
been encoded.

— (void)encodeRootObject(id)rootObject Encodes theootObjectat the start of the linearized data
representing the object graph. Raises an
NSInvalidArgumentException if the root object has
already been encoded.

Getting Data from the NSArchiver

— (NSMutableData *jrchiverData Returns the data object, in mutable form, that is associated
with the receiing NSArchier.

Substituting One Class for Another

— (NSString *rlassNameEncodedérTrueClassName({NSString *rueName
Returns the class name used to aelmstances of the
classtrueName See
encodeClassName:intoClassName

— (void)encodeClassNamégNSString *frueName  Encodes in the arohé a substitute class name
intoClassName(NSString *jnArchiveNamg for the real class nam#&ieNamé.
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NSArray

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying, NSMutableCopying
NSObject (NSObject)

Declared In: Foundation/NSArray.h

Class Description

2-6

The NSArray class declares the programmatic iaterto an object that manages an immutable array of objects.
(The complementary class NSMutableArray manages modifiable arrays of objects.) NSStwwgyrimitive
methods—eount andobjectAtindex: —praovide the basis for all the other methods in its iatesf Thecount

method returns the number of elements in the aptggctAtindex: gives you access to the array elements by
index, with index values starting at O.

The methodebjectEnumerator andreverseObjectEnumeratoralso permit sequential access of the elements of
the arraydiffering only in the direction of tkeel through the elements. These methods anéged so that array
objects can be tvarsed in a manner similar to that used for objects of other collection classes, such as
NSDictionary

Generallyyou instantiate an NSArray by sending one ofatiay... messages to the NSArray class object. These
methods return an NSArray containing the elements you pass iguasesnts. (Note that arrays caoontainnil
objects.) These objects areoodpied; rathereach object receds aretain message beforestadded to the array
When an object is remed from an arrgyit's sent aeleasemessage.

NSArray pravides methods for querying the elements of the amdgxOfObject: searches the array for the object
that matches its gument. © determine whether the search is successful, each element of the array is sent an
isEqual: message, as declared in the NSObject protocol. Another matHe’(OfObjectldenticalTo:, is

provided for the less common case of determining whether a specific object is present in the array
indexOfObjectldenticalTo: tests each element in the array to see whethier itgtches that of thegument.

NSArray’s makeObjectsRerform: andmakeObjectsRerform:withObject: methods let you act on the in@tiual
objects in the array by sending them messageacion the array as a whole,aigty of methods are defined.
You can create a sortedrgion of the arraysprtedArrayUsingSelector:and
sortedArrayUsingFunction:context:), extract a subset of the arraguparrayWithRange:), or concatenate the
elements of an array of NSString objects into a single sttimggonentsdinedByString:). In addition, you can
compare tw array objects using theEqualToArray: andfirstObjectCommonWithArray: methods.
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Allocating and Initializing an Array
+ (id)allocWithZone:(NSZone *fone
+ (id)array
+ (id)arrayW ithObject: (id)anObject

+ (id)arrayW ithObjects: (id)firstObj,...

Returns an uninitialized array objectzone
Returns an empty array object

Returns an NSArray containing the single element
anObject Raises an NSiralidArgumentExceptioif
anObjectis nil.

Returns an NSArray containing the objects in tigeiarent
list. The object list is comma-separated and ends with
nil.

— (NSArray *jarrayByAddingObiject: (id)anObject Returns an NSArragontaining the receér’'s elements

plusanObject

— (NSArray *arrayByAddingObjectsFromArray: (NSArray *)anotherAray

— (id)initw ithArray: (NSArray *JanotherAray

— (id)initW ithObjects: (id)firstObj, ..

— (id)initW ithObjects: (id *)objects
count:(unsigned intyount

Querying the Array
— (BOOL)ontainsObject:(id)anObject

— (unsigned inount

— (unsigned inthdexOfObject: (id)anObject

Returns an NSArray containing the reegis elements
plus the elements fromnotherAray.

Initializes a navly allocated array object by placing in it the
objects contained ianotherAray.

Initializes a navly allocated array object by placing in it the
objects in the gument list. The object list is
comma-separated and ends with Raises an
NSInvalidArgumentExceptioif ary object in the lisbf
objects isil.

Initializes a navly allocated array object by placing in
it countobjects from th@bjectsarray

Returns YES ifinObjectis present in the array
Returns the number of objects currently in the array

Returns the indeof anObject if found; otherwise, returns
NSNotFound. This method checks the elements in the
array from last to first by sending themisBqual:
message.

— (unsigned inthdexOfObjectldenticalTo:(id)anObject

— (id)lastObject

OpenStep Specification—10/19/94

Returns the indeof anObject if found; otherwise, returns
NSNotFound. This method checks the elements in the
array from last to first by comparing thais.

Returns the last object in the array
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— (id)objectAtindex: (unsigned inihdex Returns the object locatediatlex. An arrays inde starts
at 0. Raises an NSRangeExceptioimdfex is beyond
the end of the array

— (NSEnumerator bjectEnumerator Returns an enumerator object that lets you access each
object in the arrgystarting with the first element.

— (NSEnumerator teverseObjectEnumerator Returns an enumerator object that lets you access each
object in the arrgyfrom the last element to the first.

Sending Messages to Elements

— (wid)makeObjectsRerform: (SEL)aSelector Sends amaSelectormessage to each object in the array
— (void)makeObjectsRerform: (SEL)aSelector Sends amaSelectormessage to each object in the
withObject: (id)anObject array with anObjectas an ajument.

Comparing Arrays

— (id)firstObjectCommonWithArray: (NSArray *)otherArray
Returns the first object from the regai's array thas
equal to an object intherArray.

— (BOOL)sEqualToArray: (NSArray *JotherArmy Compares the reaghg array object t@therArray.

Deriving New Arrays

— (NSArray *sortedArrayUsingFunction: (int(*)(id elementlid element2void *userDatg)compaator
context:(void *)contet Returns an array listing the reeei's elements in
ascending order as defined by the comparison function
compaator. contet is passed to the comparator
function as its third gument.

— (NSArray *sortedArrayUsingSelector{SEL)compaator
Returns an array listing the reeei's elements in
ascending ordeas determined by the comparison
method specified by the selectmmpaator.

— (NSArray *subarrayWithRange:(NSRangejange Returns an array containing the reregets elements thaéfl
within the limits specified byange.

Joining String Elements

— (NSString *romponentsdinedByString:(NSString *sepaator
Returns a string that'the result of interposirgepaator
between the elements of the reree’s array

2-8 Chapter 2: Foundation Kit OpensStep Specification—10/19/94



Creating a String Description of the Array

— (NSString *Hescription Returns a string object that represents the contents of the
recever.

— (NSString *lescriptionWithLocale: (NSDictionary *JocaleDictionary
Returns a string representation of the NSArray object.
Included are thedy and alues that represent the locale
data fromlocaleDictionary

— (NSString *fescriptionWithLocale:(NSDictionary *JocaleDictionary
indent: (unsigned intepvel Returns a string representation of the NSArray object.
Included are thedy and \alues that represent the locale
data fromlocaleDictionary Elements of the array are
indented from the left mgn bylevel + 1 multiples of
four spaces, to makthe output more readable.
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NSAssertionHandler

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSExceptions.h

Class Description

An assertions a statement about conditions during tkecetion of program code, such as the relationship between
variables, the state of a booleamiable, the &lue of an pression, and so on. If the statement about the conditions
proves flse, the assertion is said taovbdailed, and usually some action must beetato report thedfiled assertion.
Application programmers wishing to pide more detailed controler assertiondilures than pnaded by the
macros defined belowould use the methods of NSAssertionHandler to report asseatiores.

NSAssertionHandler puides a mechanism whereby each distinct threagesfigion can hae a separate handler
to deal with &iled assertions in code. TfieNameandline aguments to the methods described Wwetan be
obtained by usingthe FI LE___and__LI NE__ macros that are pre-defined in the C pre-processor

TheFoundation/NSExceptions.rheader file contains a collection of macros that can be used to state assertions
within methods, and contains a parallel collection of macros that can be used to state assertionguah® re
functions. If the condition tested inyaof these macrosils, the current assertion handler igked with one of

the methods defined b&lpdepending on whether the macro is one of the NSAssertN or one of the NSCAssertN
macros. Separate macrovédrom 1 to 5 gjuments. Macros for dealing with assertiaitures within methods

are:

NSAssertl( condition, description, argunentl);

NSAssert2( condi ti on, description, argunentl, argument?2);

NSAssert3( condition, description, argunentl, argunent2, argunent3);

NSAssert4( condition, description, argunentl, argunent2, argunent3, argunentd4);

NSAssert5( condi tion, description, argunentl, argunment2, argunent3, argunent4, argunentb5);

In each casesonditionis the statement to be tested (frample,index < length), descriptionis a description of
the reason for thaiflure (in the form of a printf-style format NSString), and eagN is an agument to be
formatted according to treescriptionstring.

The parallel set of macros for dealing wittiléd assertions from within C functions/eanames of the form
NSCAssertN instead of NSAssertN. Thguamnents are otherwise the same as the NSAssertN macros.

Getting the Current Handler

+ (NSAssertionHandler gurr entHandler Returns the assertion handler for the current thread.
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Handling Failures

— (wid)handleFailur elnFunction: (NSString *functionName

file:(NSString *fileName Logs an error message that inclutlesctionName
lineNumber:(int)line the sourcdile fileNameand thdine number where
description:(NSString *format,... the failure occured; and a short description of the

failure, described bformat It then raises an
NSinternallnconsistery&Exception.

— (void)handleFailur elInMethod: (SEL)selector Logs an error message that includes the metbelddto)

object:(id)object andobjectassociated with thaiflure;
file:(NSString *¥ileName the source fildileNameand

lineNumber:(int)line line number in that file where thaifure occured,;
description:(NSString *format,... and a short description of thailfire, described by

format It then raises an
NSinternallnconsistey&Exception.
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NSAutoreleasePool

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSAutoreleasePool.h

Class Description

The Foundation Kit uses the NSAutoreleasePool class to implement NS@bjait'eleasemethod. An
autorelease pool simply contains other objects, and when deallocated, seleds@nessage to each of those
objects. An object can be put into the same po@rsétimes, and reogs areleasemessage for each time iaw
put into the pool.

You use autorelease pools to limit the time an object remaligsafter its been “autoreleased” (that is, aftes it’
been sent aautoreleasemessage or has otherwise been added to an autorelease pool). Autorelease pools are
created using the usualloc andinit messages, and disposed of wittease An autorelease pool shouldvalys

be released in the same cotit@nvocation of a method or function, or body of a loop) thatsis wreated. &u

should neer send etain or autoreleasemessages to an autorelease pool.

Autorelease pools are automatically created and gestin OpenStep applications, so your code normally dbesn’
have to worry about them. There aredweases, though, where you shouglieitly create and destyoyour ovn
autorelease pools. If yae' writing a program that’not based on the Application Kit, such as a UNIX tool, tkere’
no huilt-in support for autorelease pools; you must create and gektm yourself. Also, if you need to write a
loop that creates mgiemporary objects, you should create an autorelease pool in the loopetot poe long a
delay in the disposal of those objects.

Enabling the autorelease feature in a programsthat based on the Application Kit is edghary programs hae

a top-level loop where thedo most of their wrk. To enable the autorelease feature you create an autorelease pool
at the bginning of this loop and release it at the end.afitoreleasemessage sent in the body of the loop
automatically puts its reor into this pool. Thenain() function might look lile this:

2-12  Chapter 2: Foundation Kit OpensStep Specification—10/19/94



int main(int argc, char *argv[])

{

inti;

/* Do whatever setup is needed. */

for (i=0; i< argc; i++) {
NSAutoreleasePool *pool;
NSString *fileContents;

NSAutoreleasePool *pool = [[NSAutoreleasePool alloc] init];

fileContents = [[[NSString alloc] initWithContentsOfFile:argv[i]] autorelease];
processFile(fileContents);

[pool release];

}

/* Do whatever cleanup is needed. */
exit(EXIT_SUCCESS);
}

Any object autoreleased inside fioe loop, such as thfideContentsstring object, is added pmol, and wherpool
is released at the end of the loop those objects are also released.

Note that autoreleasing doetswork outside of the loop. This idré problem, since the program terminates shortly
after the loop ends, and memory leaks dnestially serious at that stage géeution. Your cleanup code shouldn’
refer to ag objects created inside the loop, though, since they be autoreleased in the loop and therefore
released as soon as it ends.

Nesting Autorelease Pools

You may need to manually create and dgsirdorelease poolsen in an application that uses the Application Kit
if you write loops that create matemporary objects.d¥ example, if you write a loop that iterates 1000 times and
invokes a method that creates 15 temporary objects, those 15,000 objects will remain until the application’
autorelease pool is deallocated, possibly well aftgf theo longer needed.

You can create youmm autorelease pools within the loop tovanet these unanted objects from remaining
around. Autorelease pools nest themselon a pethread basis, so that if you create yown@ool, it adds itself
to the applicatiors defwult pool, forming a stack of autorelease poolselike, if you create another pool (within
a nested loop, perhaps), it adds itself to the first pool you createdeleaseautomatically adds its reseir to the
last pool created, creating a nesting of autoreleasextentdne implications of this are described helo
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A method that creates autorelease pools looks muehH#main() function gven abee:

- (void)processString:(NSString *)aString
{

inti;

for (i = 0; i <1000; i++) {
NSAutoreleasePool *subpool = [[NSAutoreleasePool alloc] init];
NSString *thisLine;

thisLine = [self lineNumbered:i fromString:aString];
* Do some work with thisLine. */
[subpool release];

}

return;

}

If you assume thdineNumbered:fromString: returns a string object thatheen autoreleased whilgbpoolis in

effect, that object is released wihbpool at the end of the loop. Theovk involving thisLine may create other
temporary objects, which are also released at the end of the loop. None of these objects remains outside of this loop
or theprocessString:method (unless tlygve been retained).

Note that because an autorelease pool adds itself to theyzreool when created, it doescause a memory leak

in the face of an xception or other sudden transfer out of the current gbrifean exception occurs in the abe

loop, or if the vork in the loop imolves immediately returning or breaking out of the loop, the sub-pool is released
by the applicatiors defwlt pool (or whateer pool vas in efect before the sub-poolas created), “unwinding” the
autorelease-pool stack up to the one shatipposed to be addi

Guaranteeing the Foundation Ownership Policy

By manually creating an autorelease pool, you reduce the potential lifetime of temporary objects to the lifetime of
that pool. After an autorelease pool is deallocated, you shagddiras “disposed of” grobject that vas

autoreleased while that poohwin efect, and not send a message to that object or return it tostieirof your
method. This method, foxample, is incorrect:

— findMatchingObject:anObject
{

id match = nil;
while (match == nil) {
NSAutoreleasePool *subpool = [[NSAutoreleasePool alloc] init];

/* Do some searching that creates a lot of temporary objects.*/

match = [self expensiveSearchForObject:anObject];
[subpool release];

}

/* Danger!! The match object may not exist at this point! */
[match setlsMatch:YES forObject:anObject];

return match;
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expensveSeachForObject: is irvoked whilesubpoolis in efect, which means thatatch, which may hae been
autoreleased, is released at the bottom of the loop. Seswtisiylatch:forObject: after the loop could cause the
application to crash. Similarlyeturningmatch allows the sender dindMatchingObject: to send a message to
it, also causing your application to crash.

If you must pull a temporary object out of a nested autoreleasetgrate can do so by retaining the object within
the contat and then autoreleasing it after the pool has been releaseds alemtect implementation of
findMatchingObiject: :

— findMatchingObject:anObject
{

id match = nil;
while (match == nil) {
NSAutoreleasePool *subpool = [[NSAutoreleasePool alloc] init];

/* Do a search that creates a lot of temporary objects. */

match = [self expensiveSearchForObject:anObject];
if (match != nil) [match retain]; /* Keep match around. */
[subpool release];

}
[match setlsMatch:YES forObject:anObject];

return [match autorelease]; /* Let match go and return it. */

}

By retainingmatch while subpoolis in efect and autoreleasing it after thebpoolhas been releasadatch is
effectively moved fromsubpoolto the pool that as preiously in efect. This gves it a longer lifetime and alies
it to be sent messages outside the loop and to be returned tectker iof findMatchingObiject: .

General Exception Conditions

An NSirnvalidArgumentException is raised onyaattempt to send eitheetain or autoreleasemessages to an
autorelease pool object.

Adding an Object to the Current Pool
+ (void)addObiject:(id)anObject AddsanObijectto the actie autorelease pool in the current

thread.

Adding an Object to a Pool
— (woid)addObiject:(id)anObject AddsanObijectto the receier.
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NSBT reeBlock

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSByteStore.h

Class Description

An NSBTreeBlock preides ordered, associati storage and retxial of untyped data. It identifies and orders data
items, calledralues by key, using a comparator function. A companion class, N88Cursqgractually
manipulates the contents of the N$BdBlock; NSBTeeBlock only praides the mechanisms for storing and
sorting the ky/value pairs.

Setting Up an NSBT reeBlock

An NSBTreeBlock can be used with either a memory-based NSByteStore or an NSByteStoreFile. The
NSByteStore holds the contents of the N&#Block. Use NSBEeBlock with NSByteStoreFile taild
persistent databases. An NSB@&Block is initialized as a neclient of an NSByteStore using the method
initW ithStore: orinitW ithStore:block:. The NSBTeeBlock taks up one block in the NSByteStore parialue
pair and one block for each node in the tree. An N8BBlock will alvays tale up at least one block in the
NSByteStore.

After the NSBTeeBlock has been initialized, it mustvedts comparator function set with the
setComparator:context. A comparator function tas as ajuments tw pieces of arbitrary data and their lengths
and returns an inger indicating their ordering relaé to one anotheA comparator function is of type
(NSBTreeComparator *), which has the form:

typedef int NSBTreeComparator(NSData * dat al, NSData * dat a2, const void * cont ext)

wheredatalanddata?are pointers to data andntext is a pointer to blind data that may be used by the comparator
function. The comparator function returns a number less thashafeitis considered less thaiata2 greater than

0 if datalis considered greater thdata2 and equal to O iflatalanddata2are considered equal. By deft,
NSBTreeBlocks compareegs as strings.

Getting Data Into and Out of an NSBT  reeBlock

As stated abge, NSBTeeBlock simply preides the capacity for associaistorage. An NSB€eCursor is needed

to take adwantage of that capacithn NSBTreeCursor is lik a pointer into the NSB&eBlock: It can mee to
specific positions within theg space and perform operations on thkigs stored at those locations, independent
of other cursors. See the NSB&Cursor class description for more information.
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Multiple NSBTreeCursors may independently access a single KgiBlock. The actions of one cursor don’
affect ary of the other cursors in the NSEEBIock, &cept to the etent that thg modify the contents of the
NSBTreeBlock. It is both safe and meaningful to rema record that another NSEBECursor has just located, as
long as the code using the other NS&Cursor anticipates this possibiligs described belo

In the case of one cursor rewirtg a \alue that another cursor has just located, the second cursorneilidtaied

an indication from ady-locating method (forxeample moveCursorToKey:) that it has found adg. When it tries

to access thealue associated with thatyk havever, the ley may no longerxst. The cursor will detect the
deletion and slide forard to the net available ley if asked to read thealue, or it will raise anxeeption if askd

to remwe or write the alue. If your code alles multiple cursors to be concurrently getin a single
NSBTreeBlock, it must anticipate this befiar by handling the xceptions that may be raised and by comparing
the ley agninst the gpected ®lue after imoking cursorKey. If one cursor is pointed at akand a second cursor
removes or adds ady at a diferent location, it does not change the position of the first cursor

Working With the NSByteStore

Since NSBTeeBlock is an NSByteStore client, the transaction model of NSByteStore applies to changes made to
the contents of an NSB&eBlock. In particularyou must send theommitTransaction message to the

NSByteStore to hae changes to the NSB3eBlock tak efect (and be flushed to disk for a file-based store). If an
NSBTreeBlock is used on a strictly read-only basis, transaction management can be ignored.

After anabortTransaction, a cursor may be pointing to e/kthat no longensdsts. Therefore, you must reposition
each cursor using one of theveCursor... methods after aabortTransaction.

Creating and Initializing a New NSBT reeBlock Instance

+ (NSBTreeBlock *ptr eeBlockWthStore:(NSByteStore *aStoe
Returns a n& NSBTreeBlock instance in the designated
NSByteStore.

+ (NSBTreeBlock *ptr eeBlockWthStore:(NSByteStore *aStoe
block: (unsignedaBlodk Returns a ng NSBTreeBlock instance in the designated
NSByteStore wittaBlod as the root block of the
NSBTreeBlock. IfaBlodk does not st or is irvalid,
the NSBTeelnitException is raised.

— (id)initW ithStor e:(NSByteStore *aStoe
Initializes a na/ly allocated NSBTeeBlock instance in the
designated NSByteStore.

— (id)initW ithStor e:(NSByteStore *3Stoe
block: (unsignediBlodk Initializes a nevly allocated NSBTeeBlock instance in the
designated NSByteStore wieiBlod as the root block
of the NSBTeeBlock. IfaBlodk does not xist or is
invalid, the NSBTeelnitException is raised.
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Accessing Information About the NSByteStore

— (NSByteStore H)yteStore Returns the NSByteStore associated with the
NSBTreeBlock.
— (unsignedjtoreBlock Returns the number of the NSByteStore block that contains

the root of the NSBieeBlock.

Setting the Comparator

— (void)setComparator:(NSBTreeComparator ompaator
context:(const wid *)context Sets the comparison method. Theadéfis string
comparison. When aalue is inserted in the
NSBTreeBlock, the comparator function decides where
to put it. For more information, see the class

description.
Accessing NSBTreeBlock information
— (unsignedjount Returns the number o&f/value pairs stored in the
NSBTreeBlock.
Affecting NSBT reeBlock Contents
— (void)removeAllObjects Remues all ley/value pairs from the NSB&eBlock.
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NSBT reeCursor

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSByteStore.h

Class Description

An NSBTreeCursor praides access to theys and alues stored in an NSBdeBlock. Its essentially a pointer
into the NSBTeeBlocks key space, and may be positioned lgy to perform operations on thalue stored at a
given location.

An NSBTreeCursor wrks with a single NSBEeBlock, lnt sereral NSBTeeCursors may access the same
NSBTreeBlock and be positioned independently without conflict. See the /e8BIbck class specification for
more information on concurrent access with multiple NeBTursors.

Positioning the Cursor and Accessing Data

NSBTreeCursor contains methods thatlkthrough the &y/value pairs in the NSBE&eBlock. The method
moveCursorToFirstK ey will point the cursor to the firste in the ley space, and you can use
moveCursorToNextKeyto essentially wlk through all of the dys in the NSBTeeBlock. D point the cursor at a
specific key/value pairusemoveCursorToKey:. This method returns YES if it finds theykand NO if it does not.
If moveCursorToKey: returns NO, it still points the cursor at thay.kFor example, suppose th&ys into the ky
space are inger IDs dvisible by 10, and you cathoveCursorToKey: with 54 as the dy. (In reality keys must
be NSData objectsubto male this &ample more cleait uses intgers.) There is nodg 54, so
moveCursorToKey: returns NO, bt the cursor points to whereykb4 would be if it existed. A subsequent call to
moveCursorToNextKey would point the cursor agl¢ 60. The methodOnKeytells you if the cursor is pointing
to a\alid key.

To insert a ky/value pair into the NSBEeBlock, you tak adantage of thenoveCursorToKey: methods return
value. SenanoveCursorToKey: with the ley you want to insert. If if returns NO, semditeValue: with the \alue
you want to insert. Thedy/value pair will be inserted.

A cursor at a position with nak cant access aalue there. If the cursor is agkto access alue agway; it has
two options: try to find aalue or indicate that it caraccess one. Where it mesksense, a cursor should try to find
a\alue by sliding fonard in the ky space to the me¢actual ley. When this isrt’ possible or desirable, the cursor
should indicate that it canfind or access aalue, by raising the NSB&eNo\alueExceptionxception. In the
previous xample, if the cursor is asHl to retrige the information atdy 54, the cursor will slide forard and return
the information at & 60. At this point, you can use thersorKey method to find out whichey the cursor is
pointing to.cursorKey will return 60 to let you knw that the cursor has slid foand.
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A cursor cannot write inside (with the methedteValue:range:) or remae the alue (with the method
removeValue) at a location where there is neykSince there is noalue, and since writing into part of alue or
removing it would change data that the programmer probably doesnt altered (namelyhe \alue for the net
actual ley), the NSBTeeCursor will indicate that there is nalwe to write into by raising the
NSBTreeNo\alueExceptioneception.

Working With the NSByteStore

Since NSBTeeBlock is an NSByteStore client, the transaction model of NSByteStore applies to changes made to
the contents of an NSBd&eBlock. In particularyou must send theommitTransaction message to the

NSByteStore to ha changes to the NSBJeBlock tak efect (and be flushed to disk for a file-based store). If an
NSBTreeBlock is used on a strictly read-only basis, transaction management can be ignored.

After anabortTransaction, a cursor may be pointing to eykthat no longenssts. Therefore, you must reposition
each cursor using one of theveCursor... methods after aabortTransaction.

Creating and Initializing a New NSBT  reeCursor Instance

+ (NSBTreeCursor *HTreeCursorWithBTree(NSBTreeBlock *aBTree
Returns a n@ NSBTreeCursor instance and associates it
with theaBTreeobject.

— (id)initw ithBTree(NSBTreeBlock *aBTree Initializes a nevly allocated NSBTeeCursor instance and
associates it with theBTreeobject.

Obtaining Information about the NSBTreeBlock

— (NSBTreeBlock *ptree Returns the NSBEeBlock with which the
NSBTreeCursor is associated.

Positioning the Cursor

— (BOOL)moveCursorToFirstK ey Positions the cursor at the firgykin the ley space.

— (BOOL)moveCursorToLastKey Positions the cursor at the lagy/kn the ley space.

— (BOOL)moveCursorToNextKey Positions the cursor at thextdey in the ley space. If the
cursor is at the lasty, it does not mee.

— (BOOL)moveCursorToPreviousKey Positions the cursor at the pigus ley in the ley space. If
the cursor is at the firsel it does not mee.

— (BOOL)moveCursorToKey:(NSData *key Positions the cursor &gy.

—(BOOL)isOnKey Returns YES if the cursor matchedey lon the last
operation.
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Accessing the Data

— (NSData *fursorKey Returns the & that the cursor is pointing to.
— (NSData *gursorValue Returns the alue associated with thekthat the cursor is
pointing to.

— (NSData *gursorValueWithRange:(NSRangejange
Returns a portion, specified bgnge, of the \alue

associated with thegle that the cursor is pointing to.

Changing the Data in the NSBT reeBlock

— (BOOLwriteValue:(NSData *yalue Replaces thealue associated with thekthat the cursor
is pointing to, if the Ry exists. If the ley does not@st,
it creates a e key/value pair using theey that the
cursor is currently pointing to an@lueas the alue.
This method returns YES if it inserted annkeey/value
pair and NO if it @erwrote an eisting value.

— (wid)writeValue:(NSData *yvalue Replaces a portion, startingradex, of the \alue associated
atindex: (unsignedindex with the ley that the cursor is pointing to. If theyk
does not eist, the NSBTeeNo\alueException
exception is raised.

— (wid)removeValue Deletes the &y/value pair from the NSBEeBlock. If the
key/value pair already does notit, the
NSBTreeNo\alueExceptionxception is raised.
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NSBundle

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSBundle.h

Class Description

A bundleis a mechanism for grouping applicati@soucesinto corvenient chunks. A typical (it by no means
the only) application of aumdle is to group>@cutable code together with the resources used byxbattable
code. A major use ofumdles is to handle localization issues, as described lieltiocalized Resources”.

An NSBundle is an object that corresponds to a directory (or folder in the terminology of some operating systems)
where application resources are stored. The diredtopssence, ‘lndles” a set of resources used by an

application, and the NSBundle object raakthose resourcegadlable to the application. NSBundle is able to find
requested resources in the directory and, in some cases, dynamicallydoatélele code. The termuhdle” is

used both for the object and for the directory it represents.

Bundled resources might include such things as:
» Images—TIFF or EPS (for instance) images used by an applicatiser intedce components
* Sounds
» Localized character strings
+ Executable code

» User Interce resources—files describing the layout of user aterbbjects and their relationships with
other objects

Each resource within aubdle usually resides in a separate file.

Localized Resources

If an application is to be used in more than one part of tr&wits resources may need to be customized, or
“localized”, for language, countrgr cultural rgion. An application may need, foxample, to hee separate
Japanese, English, French, Hindi, and Swediskians of the character strings that label menu commands.
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Resource files specific to a particular language are grouped together in a subdirectoryraflthditectoryThe
subdirectory has the name of the language (in Englishiwetldy a “.Iproj” etension (for “language project”).
The application mentioned almm for xample, would have Japanese.lpoj, English.lproj, French.lproj,
Hindi.lpr oj, andSwedish.Iproj subdirectories.

Each “.Iproj” subdirectory in aundle has the same set of files; @fsions of a resource file muswvbeahe same
name.

The Main Bundle

Every application is considered tovesat least oneumdle—itsmain hundle—the directory where itsxecutable
file is located. If the application isgamized into a file package markby a “.app” gtension, the file package is
the main bindle.

Other Bundles

An application can be ganized into aym number of otherindles in addition to the maimbdle. For example, an
application for managing PostScript printers mayeha lundle full of PostScript code to bewloloaded to
printers.These otheuhdles usually reside inside the application file packagehb/ can be located gwhere in
the file system. Eachubdle directory is represented in the application by a separate NSBundle object.

By corvention, lundle directories other than the maimtble end in a “bndle” extension.

Dynamically Loadable Classes

Any bundle directory can contain a file witkezzutable code.df the main bndle, that file is the application
executable that's loaded into memory when the application is launchedkeueadle in the mainumdle includes
themain() function and other code necessary to start up the application.

Executable files in otherundle directories hold class (and ¢atgy) definitions that the Bundle object can
dynamically load while the application runs. Whenemkkhe Bundle returns class objects for the classes (and
catgyories) stored in the file. Itaits to load the file until those classes are needed.

By using a number of separateniolles, you can split an application into smaleore manageable pieces. Each
piece is loaded into memory only when the code betegwged requires it, so the application can starbstef
than it otherwise wuld. And, assuming users will rarebyegcise gery part of an application, the application will
also consume less memory as it runs.

The file that contains dynamically loadable code musat lize same name as thenlle directorybut without the
“.bundle” extension.

Since eachimndle can hee only one recutable file, that file should begt free of localizable content. ything
that needs to be localized should bgregated into separate resource files and stored in “.Iproj” subdirectories.
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Working with Bundles

Generally you instantiate aumdle object by sending one of thendleForClass:, bundleWithPath:, or
mainBundle methods to the NSBundle class objeaainBundle gives you the NSBundle object corresponding
to the directory containing the applicatismkecutable.

Initializing an NSBundle

— (id)initW ithPath: (NSString *path

Getting an NSBundle
+ (NSBundle *pundleForClass:(ClassaClass

+ (NSBundle *pundleWithPath:(NSString *path

+ (NSBundle *JnainBundle

Getting a Bundled Class
— (ClassglassNamed{NSString *lassName

— (ClassprincipalClass

Finding a Resource

+ (NSString *pathForResource:(NSString *hame
of Type:(NSString *ext
inDir ectory:(NSString *pundleRath
withVersion:(int)version

— (NSString *pathForResource:(NSString *name
of Type:(NSString *ext
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Initializes a nwly allocated NSBundle object to mak
the NSBundle for thpathdirectory

Returns the NSBundle object that dynamically loaded
aClass or the main bndle object ifaClasswasnt
dynamically loaded.

Returns an NSBundle object ttginitialized for thepath
directory

Returns the NSBundle object that corresponds to the
directory where the applicatioxecutable is located.

Returns the class object for tblassNamelass, onil if
classNamésn't one of the classes associated with the
recever.

Returns the class object for tiirstclass thas dynamically
loaded by the NSBundle, ail if the NSBundle can’
dynamically load aynclasses.

Returns the path for the resource identifiedchagne
having the specified filenamext,
residing inbundleRth,
and haing version numbeversion

Returns the path for the resource identifiechgne
having the specified filenametensionext.
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Getting the Bundle Directory

— (NSString *pundlePath Returns a string containing the full pathname of the
recever’s kundle directory

Stripping Symbols

+ (void)stripAfterLoading: (BOOL)flag Sets whether symbols are stripped when modules are
loaded. The deifult is YES. Yu would usually setlag
to NO for deligging purposes.

Managing Localized Resources

— (NSString *JocalizedStringForK ey:(NSString *key
value:(NSString *Vvalue Returns a localizedersion of the string designated by
table:(NSString *YableName key. tableNamespecifies the string table to search; if
tableNameés NULL, the fileLocalizable.stringsis
used.valuespecifies thealue to return if thedy or
table cart be found (or ikey is NULL).

Setting the V ersion

— (unsignedundleVersion Returns the ersion last set by theetBundle\ersion:
method, or O if no @rsion has been set.

— (void)setBundle\érsion:(unsignedyersion Sets the grsion that the NSBundle will use when searching
“.Iproj” subdirectories for resource files.
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NSByteStore

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSByteStore.h

Class Description

An NSByteStore object manages a single memory-based heap. Use NSByteStore to allocate storage in
data-intensie applications. Its main feature is transaction management, whi@s makpound operations atomic
and ensures data igtdty.

You address the blocks of storage that an NSByteStore manages through unsigeexidatied block numbers.

To gain access to the contents of a block, you first must open the block for reading or writing. When you open a
block, the NSByteStore resals the block number into a pointévhile a block is open, you can address its
contents using the pointer and can safely assume that the Watkmwave. Once you close the block viever,

the NSByteStore is free to mmit in order to compact storage; so the pointer may becomakdin

The contents of an NSByteStore are relocatable to and from other instances of NSByteStore and its subclasses.
Although the address of a block becomesilill when the block is relocated, its block number remains constant.
Since block numbers are indirect references to datqdssible to retrie the contents of an NSByteStore without
invalidating block numbebased referential data structures residing in the NSByteStardinlided lists or trees.

This males it easy to cgpcomple structures or to quickly ga them to a file.

A subclass of NSByteStore, NSByteStoreFile, stores data in a file so that you can retain data created and changed
by your application. & more information, see its class description.

Transactions

NSByteStore implementsansactionsallowing several operations to be grouped together in suchyathat either

all of them tak efect, or none of them dor@nsactions help to ensure semanticgritg by making compound
operations atomic, and therovide a comenient vay to undo a series of changes. If you use NSByteStoreFile, the
use of transactions also ensures datgfritteacpinst process and system crashes. This means that if a system loses
power, the NSByteStoreFile’contents can be re@red intact on pger up, in the state thavere in after the last
transaction that actually finished.

Transactions are either enabled or disabled for an object. Melst fikbu will want to disable transactions for
NSByteStores (unless yowawt the undo capability) and enable them for NSByteStoreFiles. When transactions are
enabled, NSByteStore copies blocks that your application opens for writing. Thus, updateseara/istm
transactions are enabled. If you are using NSByteStore djrigstipntents arewhys destrged by a system crash,

so the only adantage to using transactions is the undo capabflipu are using NSByteStoreFile, enabling
transactions may sa some of the changes made before a system crash. Therefore, you stayddiaé

transactions with NSByteStoreFilgaept if it contains data that can be easily reconstructed, such as»n inde
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Using T ransactions

A single transaction lggns with astartTransaction message and ends with eitheroanmitTransaction or
abortTransaction messagestartTransaction enables transactions if thare disabled. Sending
commitTransactionmeans you ant the changes made by this transaction ®é#dct.abortTransactionmeans
you want to cancel the changes made by this transaction.

You can check whether transactiongehbeen enabled witireTransactionsEnabled You may vant to do this if
your code is imoked by higher heel methods that determine the transaction management fiwlibe application.
For example, NSByteStore usase TransactionsEnabledto determine whether or not tovoke startTransaction
before responding to ampty message.

You can nest transactions. The fg&trtTransaction message (or the first message that opens a block after
enableTransactiong starts transaction 1. If you sestdrtTransactionagain before ending transaction 1, iploes
transaction 2, which is nested inside transaction 1n€kéngLevel method returns the current nestingeleof
transactionsstartTransaction also returns the nestingvtd as the transactianiD.

The trick with nesting transactions the dhanges a tansaction maés aen't really made until the nestingvel
returns to 0In other vords, changes daréctually talke efect until the top-leel transaction is committed. This
means that anblocks that ay of the transactions fia opened for writing will not bevailable until the all of the
transactions are finished. So, if you start a transaction at nesth@ lenale some changes to blocks 3, 5, and 7,
and then you sencbmmitTransaction, all thatcommitTransaction really does is set the nestingdéto 1 and

tell transaction 1 about the changes to blocks 3, 5, and 7. If you theassemdtTransaction at transaction 1,
commitTransaction sets the nestinguel to 0. Because the nestingééis nav 0, the changes can tklace.
Blocks 3, 5, and 7 areverwritten with the changes made during transaction 2 and are nalbie. If instead
you decide to abort transaction 1 (by sendibgrtTransaction), the changes transaction 2 made to blocks 3, 5,
and 7 are cancelled, as well ag ahanges transaction 1 made tg blocks. In this \ay, the parent of a transaction
can undo changes made by their children tbe children cannot undo the changes made by their parents.

Note that if your code mals changes outsideyatransaction while transactions are enabled, an enclosing
transaction is started automaticallyre net invocation ofstartTransaction, if any, before an intemning abort or
commit, simply picks up this enclosing transaction and reports a nestah@id.. Thus, if nesting ishheeded,
your code can simply enable transactions initially with a paitasfTransaction/commitTransaction messages,
and thereafter use ontpmmitTransaction to mark transaction boundaries.viNeansactions implicitly bgin
with the first modification follwing each commit.

Any modifications that heent been committed are aborted when an NSByteStore is freed.

Opening Blocks for Reading or Writing
When you open a block for reading or writing, that block isvait@ble until you specify that you are finished.

When you are finished reading a block, you sgaseBlock: Any method that accesses information about a block
opens it for reading. This means not only dassdBlock:range: open a block for readingubso does
sizeOfBlock:, which returns the block’size. TheopyBlock: method opens the block for readingt ib also closes

it when finished (unless you already had that block opened for readimg)if§au commit a transaction before
you senctloseBlock; the block remains open for reading.
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Any method that changes a blogkontents opens the block for writing. This means not only does
openBlock:range:open a block for writing, Ut so do the method®pyBytes:toBlock:range;
createBlockOfSize; andfr eeBlock: You indicate that you are finished with a block yowehapen for writing by
having its changes takefect. Closing the block withloseBlock:doesnot make your changes takefect, even if
transactions a disabled Regardless of whether transactions are enabled or disabled, you must send
commitTransactionto have your changes actually be made.

If transactions are disablechmmitTransaction commits all the changes made to blocks since that last
commitTransaction or abortTransaction message as sentabortTransaction cancels all the changes made

since the lastommitTransaction.

Creating an NSByteStore
+ (NSByteStore HyteStore

Managing the NSByteStore

— (unsignedjount

— (woid)empty

— (void)getBlocks(unsigned *blocks

— (unsigned)ootBlock

Creating, Copying, and Freeing Blocks

— (unsignedyreateBlockOfSizefunsignedize
— (unsigned)opyBlock:(unsignedaBlodk

range:(NSRangejange

— (woid)fr eeBlock{unsignedaBlodk
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Returns a n& NSByteStore with transactions disabled.

Returns the number of blocks in the NSByteStore at
transaction leel 0. That is, if you hae created or freed
some blocks lt those changes ¥&anot been
committed at transactiondel 0, count will not reflect
those changes.

Frees all blocks of memory in the NSByteStore. If
transactions are enabled, this method starts and
commits a n& transaction.

Returns inblodks a C-style array of block numbers at
transaction leel 0. The caller must free the returned
array

Returns the number of the root block, which byveation
is used as a table of contents or a directory

Returns a block number for amélock ofsizebytes with
the contents initialized to zero. Creating a block with
size 0 is alleved.

Returns a block number for amélock whose size and
contents are identical to the memorgias in block
aBlod specified byange.

Remawes and frees the bloaBlodk.
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Opening and Closing Blocks

— (woid *)openBlock:(unsignedaBlod
range:(NSRangejange

— (const wid *)readBlock:(unsignedaBlodk
range:(NSRangelange
— (woid)closeBlock{unsignedaBlod
Managing Block Sizes
— (void)resizeBlock(unsignedaBlodk
toSize(unsigned3ize

— (unsignedjizeOfBlock:(unsignedaBlodk

Using Transactions

— (unsignedtartTransaction

— (wid)abortTransaction

— (wid)commitTransaction

— (BOOL)areTransactionsEnabled

— (unsigned)estingLevel

— (unsigned)hangeCount
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Opens for writing the memorygmn in blockaBlod
specified byrange. A pointer to the rgion is returned.

Opens for reading the memongien in blockaBlo.
specified byrange. A pointer to the rgion is returned.

Closes the blockBlodk.

Resizes the blocBlod to sizebytes. This
method may change the location of the block as well.

Returns the size in bytes of the bladBlok.

Begins a n& transaction, enabling transactions if
necessaryfor the current cong. This transaction will
be aborted or committed before all other outstanding
transactions. Returns a number that both identifies the
new transaction and indicates the number of
transactions outstanding.

Reverts the NSByteStore to the state &san before the
laststartTransaction message or the last
commitTransaction message. Anblocks that had
been opened are mada#able to other store conts.

Commits all changes made to blocks opened since the last
startTransaction or the lastommitTransaction and
closes those blocks. If transactions are disabled or the
nesting leel becomes 0, this method neskall of the
changed blocksvailable to other conigs.

Returns YES if transactions are enabled for the
NSByteStore, NO if not. fRnsactions are enabled by
the methodstartTransaction.

Returns the number of transactions pendirgjregj the
NSByteStore.

Returns the number of changes made to the NSByteStore’
contents since it &s initialized. This number equals the
number ocommitTransactionandabortTransaction
messages the NSByteStore has rexki
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Changing the Contents

— (void)copyBytes{(const wid *)newvData Copies the series of bytes pointed tanleywDatainto the
toBlock: (unsigneddBlodk memory rgion in blockaBlod specified byange. This
range:(NSRangejange method will pand the blocls size if the data will not

fit in the location specified yange.
— (NSData *tontentsAsData Creates a virtual memory image of the NSByteStore.

— (wid)replaceContentsVithData: (NSData *fata Replaces the contents of the NSByteStore with virtual
memory imagealata This method ignores and erases
ary pending writes to the NSByteStore.
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NSByteStoreFile

Inherits From: NSByteStore : NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSByteStore.h

Class Description

NSByteStoreFile is a subclass of NSByteStore thapk its storage in a file. NSByteStoreFile guarantees the
integrity of stored data agnst process and system crashes when protected by transactions (described in the
NSByteStore class specification), yided that the pysical media remains intact.

When you create an NSByteStoreFile, you specify a storage file and open it for reading only or for both reading
and writing. The methods you use to access the contents of the file are implemented in NSByteStore.

To support the use of preconfigured files, a process using an NSByteStoreFile opened for reading only may freely
modify the NSByteStoreFile; all modified pages are reflected only in the address space of the process. The
modifications are ner written to the file and are discarded when the NSByteStoreFile is freed.

Creating and Initializing an NSByteStoreFile Instance

+ (NSByteStore HyteStoreFile:(NSString*path  Creates and initializes an NSByteStoreFile ypaithas its

transactionsEnabled(BOOL)enable storage file. lenableis YES, transactions are enabled.
create(BOOL)create If createis YES, the filgpathis created. IfeadOnlyis
readOnly:(BOOL)readOnly YES, pathis opened for reading. ttadOnlyis NO,

path is opened for reading and writing.

— (id)initwW ithPath: (NSString*path Initializes a nevly allocated NSByteStoreFile wittathas
transactionsEnabled(BOOL)enable its storage file. Ienableis YES, transactions are
create(BOOL)create enabled. Iftreateis YES, the filgpathis created. If
readOnly:(BOOL)readOnly readOnlyis YES,pathis opened for reading. If

readOnlyis NO, path is opened for reading and writing.

Accessing the Storage File

— (NSString *storePath Returns the path of the storage file.
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Reducing Memory Consumption

— (wid)compactUntilDate:(NSDate *JimitDate Remawes free space by relocating block&aod the origin
of the virtual address space defined by the
NSByteStoreFilelimitDate sets a time limit on this
operation. NdimitDate allows the compaction to run to
completion.
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NSCalendarDate

Inherits From: NSDate : NSObject

Conforms T o: NSCoding, NSCopying (NSDate)
NSObject (NSObject)

Declared In: Foundation/NSDate.h

Class Description

NSCalendarDate is a public subclass of NSDate that defines concrete date objects. Thesevetjieutszumes
and format strings bound to them and are especially suited for representing and manipulating dates according to
western calendrical systems.

By drawing on the behaor of the NSTmeZone class, NSCalendarDate objects adjust their visible representations
to reflect their associated time zones. Because of this, you can track an NSCalendarDate objecteaeradsosf
zones. YBu can also present date information from time-zongpaints other than the one for the current locale.

Each NSCalendarDate object also has a calendar format string bound to it. This format string contains
date-comersion specifiers that areny similar to those used in the standard C library functidtime(). By

reference to this format string, NSCalendarDate can interpret dates that are represented as strings conforming to
the format. Seeral methods alle you to specify formats other than the one bound to the object, and
setCalendarFormat: lets you change the defit format string for an NSCalendarDate object.

NSCalendarDate pvides both class and instance methods for obtaining initialized objects. Some of these methods
allow you to initialize date objects from strings while others initialize objects from sets géiisteorresponding

the standard timealues (months, hours, seconds, etc.). Asgs, you are responsible for deallocating albjects
obtained through aalloc... or copy... method.

To retrieve coventional elements of a date, use the methods of theday@fWeek monthOfYear, and so on.
For example,dayOfWeekreturns a number that indicates the day of the week (0 is SundayhohitleOfYear
method returns a number from 1 to 12 that indicates the month.

NSCalendarDate pwides sgeral methods for representing dates as strings. These mettiessription,
descriptionWithLocale:, descriptionWithCalendarFormat:, and
descriptionWithCalendarFormat:timeZone:—take an implicit or &plicit format string.

NSCalendarDate performs date computations based on western calendar systems, primarggp fia@ Glidhe
algorithms are dered from public domain softave described in “Calendrical Calculatidresfwo-part series by
Nachum Dershwitz and Edvard M. Reingold irSoftwae—Puactice and Experienge
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General Exceptions

NSCalendarDate will raise NSialidArgumentException in the general case where numeric character strings to
specify years, months, days, and so on, areaiat mumbers.

Getting and Initializing an NSCalendar Date

+ (NSCalendarDate talendarDate Returns an NSCalendarDate initialized to the current date
and time.

+ (NSCalendarDate HateWithString: (NSString *)description
calendarFormat: (NSString *format Returns an NSCalendarDate object initialized with the
date specified idescriptionand interpreted according
the the cowersion specifiers iformat Raises
NSIrnvalidArgumentException if thdescriptionand
formatdo not correspondkactly.

+ (NSCalendarDate 8ateWithString: (NSString *description
calendarFormat: (NSString *format Returns an NSCalendarDate object initialized with the date
locale:(NSDictionary *dictionary date specified idescriptionand interpreted according
the the cowersion specifiers iformat String
components of the date are fetched from the locale
dictionary Raises NSkalidArgumentException if the
descriptionandformatdo not correspondxactly.

+ (NSCalendarDate HateWithY ear:(int)year Returns an NSCalendarDate object initialized withgate
month:(unsigned inthonth that specify gyear (which must include the
day:(unsigned intay century),month day, hour, minute andsecondAlso
hour: (unsigned inthour include a time-zone object or time-zone detail object
minute: (unsigned inthinute (aTimeZoné to have the date adjusted to a particular
second(unsigned in8econd locale. If you specifyil for a time zone,
timeZone:(NSTimeZone *aTimeZone NSIinvalidArgumentException is raise(bee

"Retrieving Date Elements," belqg for the proper
ranges of the date and time igees.)

— (id)initw ithString: (NSString *)description Initializes and returns an NSCalendarDate object specified
by descriptionin the international format for date
representation (YYY¥M-DD HH:MM:SS
+ HHMM, wherex HHMM is an ofset from GMT).

— (id)initW ithString: (NSString *description Initializes and returns an NSCalendarDate object specified
calendarFormat: (NSString *format as a string object idescriptionand interpreted
according to thex@endedstrftime() date-comersion
specifiers iformat Raises
NSlInvalidArgumentException if thdescriptionand
formatdo not correspondkactly.
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— (id)initW ithString: (NSString *description Initializes and returns an NSCalendarDate object specified
calendarFormat: (NSString *format as a string object idescriptionand interpreted
locale:(NSDictionary *dictionary according to thex@endedstrftime date-comersion

specifiers iformat String components of the date are
fetched from the localdictionary Raises an
NSInvalidArgumentException if thdescriptionand
formatdo not correspondxactly.

— (id)initwW ithY ear:(int)year Returns an NSCalendarDate object initialized withgaets
month: (unsigned inthonth that specify ayear (which must include the
day:(unsigned inglay century),month day, hour, minute andsecond Also
hour: (unsigned infhour include a time-zone objecTimeZong to have the
minute: (unsigned intninute date adjusted for a particular locale. Raises an
second(unsigned in§econd NSIrnvalidArgumentException if you specifyil for a
timeZone:(NSTimeZone *aTimeZone time zone. (See "RetrimgDate Elements," belg for

the proper ranges of the date and timegets.)

Retrieving Date Elements

— (int}dayOfCommonEra Returns the number of days since thgitweing of the
Common Era.

— (int}dayOfMonth Returns the day of the month (1 through 31) of the
NSCalendarDate object.

— (int}dayOfWeek Returns a number indicating the day of the week (0 [Sun]
through 6 [Sat]) of the NSCalendarDate object.

— (int)dayOfYear Returns a number indicating the day of the year (1 through
366) of the NSCalendarDate object.

— (inthourOfDay Returns a number indicating the hour of the day (0 through
23) of the NSCalendarDate object.

— (intyminuteOfHour Returns a number indicating the minute of the hour (0
through 59) of the NSCalendarDate object.

— (inthmonthOfYear Returns a number indicating the month of the year (1
through 12) of the NSCalendarDate object.

— (int)secondOfMinute Returns a number indicating the second of the minute (0
through 59) of the NSCalendarDate object.

— (intlyearOfCommonEra Returns a number indicating the yeacluding the
century of the NSCalendarDate object.
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Providing Adjusted Dates

— (NSCalendarDate &ddYear:(int)year Returns an NSCalendarDate objects withytba; month
month: (int)month day hour, minute andsecondbffsets specified as
day:(int)day arguments and the correct time-zone detail object for
hour: (int)hour the computed date. Thesdsgfts are relate to the
minute: (intyminute object and can be posié or ngative. This method
second(int)second preseres “clock time” during transitions to and from

Daylight S&ings Time and on leap years.

Getting String Descriptions of Dates

— (NSString *fescription Returns a string description of the rewegis date using the
default format string (%0¥om-%d %H:%M:%S %z)
and the locale and time-zone information associated
with the receier.

— (NSString *HescriptionWithCalendarFormat: (NSString *format
Returns a string description of the reeeis date that is
formatted according to the ogersion specifiers in
formatand using the locale and time-zone detail
information associated with the reesi

— (NSString *YescriptionWithCalendarFormat: (NSString *format
locale:(NSDictionary *Jocale Returns a string description of the reegis date that is
formatted according to the oarsion specifiers in
format, represented according to the locale information
in locale, and adjusted according to the time-zone detail
information associated with the reesi

— (NSString *fescriptionWithLocale:(NSDictionary *Jocale
Returns a string description of the rewegis date using the
default format string (%0¥om-%d %H:%M:%S %z),
with information localized according to the locale
information inlocale, and using the time zone
information associated with the reesi

Getting and Setting Calendar Formats

— (NSString *ralendarFormat Returns the calendar format (a string of dateremsion
specifiers) for the recdng object. The defult calendar
format is “%Y¥-%m-%d %H:%M:%S %z".

— (wid)setCalendarFormat: (NSString *format Sets the calendar format for the reg®j object tdformat
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Getting and Setting T ime Zones

— (woid)setTimeZone(NSTimeZone *aTimeZone Sets the time-zone object associated with the
NSCalendarDate object &limeZone

— (NSTimeZoneDetail ®imeZoneDetail Returns the NSimeZoneDetail object associated with the
recever.
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NSCharacterSet

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying, NSMutableCopying
NSObject (NSObject)

Declared In: Foundation/NSCharacterSet.h

Class Description

The NSCharacterSet class declares the programmati@iredd objects that construct immutatdsscriptionsof

character sets in the Unicode character encoding. Using NSCharacterSet objects, you can determgne if a gi
Unicode character belongs to a specified set. See NSMutableCharacterSet for a class that constructs descriptions
of character sets that can be modified dynamiddiBCharacterSet’primitive methods areharacterlsMember:
andbitmapRepresentation Subclasses of NSCharacterSet must implement thesaéthods.

NSCharacterSet objects can be thought of as loosely analogoussto. timacros (such dsupper())available in
thectype collection of most standard C libraries. NSCharacterSet objeegtsyép offer much greater figbility
in that you can dynamically construct yowvrocustom character setsaagst which you can test characters.

The term “bitmap” in the descriptions belaloes not refer to “bitmap characters” in the sense of screen fonts for
display The “bitmaps” referred to here are compact ordbiesetrepresentations of Unicode character positions
or ranges of Unicode characters.

You create “standard” character sets—such as a set of alphanumerics, or a set of decimal digitdirp\the
NSCharacterSet class object with one of the methods described in “Creating a Standard Character Set”. These
methods preide covenient means to create a standard set without needing to specify the character positons
explicitly.

You can also create youwn “custom” character sets by using one of the methods described under “Creating a
Custom Character Set"oEreate a character set with multiple disjoint ranges, seelthe methods described in
NSMutableCharacterSet.

Creating a Standard Character Set

+ (NSCharacterSet dphanumericCharacterSet  Returns a character set containing the uppercase and
lowercase alphabetic characters (a—z, A-Z, other
alphabetic characters such as é, E, ¢, C, and so on) and
the decimal digit characters (0-9).

+ (NSCharacterSet épntrolCharacterSet Returns a character set containing the control characters
(characters with decimal Unicodalues O to 31 and
127 to 159)
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+ (NSCharacterSet #ecimalDigitCharacterSet Returns a character set containing only decimal digit
characters (0-9).

+ (NSCharacterSet #ecomposableCharacterSet Returns a character set containing allvidiial Unicode
characters that can also be represented as composed
character sequences.

+ (NSCharacterSet tlegalCharacterSet Returns a character set containing thgéldéJnicode
values.
+ (NSCharacterSet gtterCharacterSet Returns a character set containing the uppercase and

lowercase alphabetic characters (a—z, A—Z, other
alphabetic characters such as é, E, ¢, C, and so on).

+ (NSCharacterSet lwercaseLetterCharacterSet
Returns a character set containing onlydocase
alphabetic characters (a—z, other alphabetic characters
such as é, ¢, and so on).

+ (NSCharacterSet fpnBaseCharacterSet Returns a set containing all characters which are not
defined to be base characters for purposes of dynamic
character composition.

+ (NSCharacterSet tjppercaseletterCharacterSet
Returns a character set containing only uppercase
alphabetic characters (A—Z, other alphabetic characters
such as E, C, and so on).

+ (NSCharacterSet WhitespaceAndNewlineCharacterSet
Returns a character set containing only whitespace
characters (space and tab) and theline character

+ (NSCharacterSet WhitespaceCharacterSet Returns a character set containing only in-line whitespace
characters (space and tab). This set doesntain the
newline or carriage return characters.

Creating a Custom Character Set

+ (NSCharacterSet ¢haracterSetWthBitmapRepr esentation(NSData *pata
Returns a character set containing characters determined
by the bitmap representatidiata

+ (NSCharacterSet gharacterSetWthCharactersinString: (NSString *aString
Returns a character set containing the charactaf&tiing
If aStringis empty an empty character set is returned.
aStringmust not benil.
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+ (NSCharacterSet ¢gharacterSetWthRange:(NSRangedRang
Returns a character set containing characters whose
Unicode \alues are gien byaRang.

Getting a Binary Representation

— (NSData *pbitmapRepresentation Returns an NSData object encoding the kéagicharacter
set in binary format. This format is suitable fovieg
to a file or otherwise transmitting or anginig.

Testing Set Membership
— (BOOL)characterlsMember:(unicharpCharacter Returns YES ihChaiacteris in the receiing character set,
NO if it isn't.
Inverting a Character Set

— (NSCharacterSet it)vertedSet Returns a character set containing only characters that
don't exist in the receier.
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NSCoder

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSCoder.h

Foundation/NSGeometry.h

Class Description

NSCoder is an abstract class that declares theantetfsed by subclasses toetakjects from dynamic memory
and code them into and out of some other format. This capabilifidpsothe basis for arahing (where objects
and other structures are stored on disk) and disimio (where objects are copied tofeient address spaces). See
the NSArchier and NSUnarcker class specifications for more information on atiolgi.

NSCoder operates on the basic C and Obgeditypes—int, float, id, and so on (it excludingvoid * and
union)—as well as on usetefined structures and pointers to these types.

NSCoder declares methods that a subclass\emide if it wants:

» To encode or decode an object only under certain conditions, such as it being an intrinsic payeof a lar
structure €éncodeRootObject:andencodeConditionalObject).

» To allov decoded objects to be allocated from a specific memory get@ljectZone).
» To allowv system ersioning §ystem\érsion).

NSCoder difers from the NSSerializer and NSDeserializer classes in that NSCodetsesitted to operating

on property list objects (objects of the NSData, NSString, NSAaray NSDictionary classes). Also, umsik
NSSerializers, NSCoders store type information along with the data. Thus, an object decoded from a stream of
bytes will be of the same class as the object thataviginally encoded into the stream.

Encoding and Decoding Objects

In OpensStep, coding isilitated by methods declared irverl places, most notably the NSCoder class, the
NSObject class, and the NSCoding protocol.

The NSCoding protocol declares theotmethods€ncodeWthCoder: andinitW ithCoder:) that a class must
implement so that objects of that class can be encoded and decoded. When an obgsarecei
encodeWthCoder: message, it should send a messageiper to encode inherited instancariables before it
encodes the instancanables that i class declaresoFexample, a fictitious Mapiéw class that displays agend
and a map atarious magnifications, might implemesmcodeWthCoder: like this:
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- (void)encodeWithCoder:(NSCoder *)coder
{

[super encodeWithCoder:coder];
[coder encodeValuesOfObjCTypes:"si@", &mapName, &magnification, &legendView];
}

Objects are decoded indvsteps. First, an object of the appropriate class is allocated and ghssmitan
initwW ithCoder: messages to alloit to initialize its instanceariables. Agin, the object should first send a
message teuper to initialized inherited instancevxiables, and then it should initialize itsro MapMew’s
implementation of this method looksdikhis:

- (id)initWithCoder:(NSCoder *)coder
{

self = [super initWithCoder:coder];
[coder decodeValuesOfObjCTypes:"si@", &mapName, &magnification, &legendView];
return self;

}

Note the assignment of the retuaiue ofinitW ithCoder: toselfin the ample abwe. This is done in the subclass
because the superclass, in its implementationity¥/ ithCoder:, may decide to return a object other than itself.

There are other methods that allan object to customize its response to encoding or decoding. NSObject declares
these methods:

Method Typical Use

classerCoder: Allows an object, when being encoded, to substitute a class other tham.its o
For example, the priate subclasses of a class cluster substitute the name of
their public superclass when being aveli.

replacementObjectfCoder: Allows an object, when being encoded, to substitute another object for itself.
For example, an object might encode itself into an arehiut encode a proxy
for itself if it's being encoded for disttibon.

awakeAfterUsingCoder: Allows an object, when being decoded, to substitute another object for itself.
For example, an object that represents a font might, upon being decoded,
release itself and return axigting object hging the same font description as
itself. In this way, redundant objects can be eliminated.

See the NSObiject class specification for more information.
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Encoding Data

— (woid)encodeArrayOfObjCType:(const char *ypes

count:(unsigned intgount Encodes data of Objeed C types listed itypeshaving
at:(const wid *)array countelements residing at addressay.
— (void)encodeBycopyObject(id)anObject Overridden by subclasses to encode the supplied Olgecti

C object so that a cgpather than a proxy @nObject
is created upon decoding. NSCodédmplementation
simply invokesencodeObject:

— (wid)encodeConditionalObject(id)anObject Overridden by subclasses to conditionally encode the
supplied Objectie C object. The object should be
encoded only if it is an intrinsic member of thegkar
data structure. NSCodsrimplementation simply

invokesencodeObject:

— (wid)encodeDataObject{(NSData *pata Encodes the NSData objeatdta

— (void)encodeObiject(id)anObject Encodes the supplied ObjeatiC object.

— (wid)encodePopertyList: (id)aPropertyList Encodes the supplied property list (NSData, NSArray
NSDictionary or NSString objects).

— (woid)encodemint: (NSPointpoint Encodes the supplied point structure.

— (woid)encodeRect{NSRect)ect Encodes the supplied rectangle structure.

— (wid)encodeRootObject(id)rootObject Overridden by subclasses to start encoding an

interconnected group of Objeai C objects, starting
with rootObject NSCoders implementation simply
invokesencodeObject:

— (wid)encodeSizgINSSize}ize Encodes the supplied size structure.

— (void)encode\alueOfObjCType:(const char *ype Encodes data of the specified ObjeetC type
at:(const wid *)address residing ataddress

— (wid)encode\aluesOfObjCTypes{const char *ypes,..
Encodes &lues corresponding to the ObjgetiC types
listed intypesargument list.

Decoding Data

— (void)decodeArrayOfObjCType:(const char *ypes

count:(unsignedgount Decodes data of Objeeti C types listed itypehaving
at:(void *)address countelements residing address

— (NSData *ilecodeDataObject Decodes and returns an NSData object.

— (id)decodeObject Decodes an Objeot C object.
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— (id)decodePppertyList

— (NSPointjlecodemint
— (NSRectjlecodeRect
— (NSSizejlecodeSize

— (void)decode\alueOfObjCType:(const char *ype

at:(void *)address

Decodes a property list (NSData, NSArrBisDictionary
or NSString objects).

Decodes a point structure.
Decodes a rectangle structure.

Decodes a size structure.

Decodes data of the specified ObjeeiCtyperesiding at
address You are responsible for releasing the resulting
objects.

— (void)decode\aluesOfObjCTypesyconst char *ypes,...

Managing Zones

— (NSZone *pbjectZone

— (void)setObjectZone(NSZone *yone

Getting a V ersion

— (unsigned ingystem\érsion

Decodes alues corresponding to the ObjgetiC types
listed intypesargument list. bu are responsible for
releasing the resulting objects.

Returns the memory zone used by decoded objemts. F
instances of NSCodghis is the defult memory zone,
the one returned hySDefaultMallocZone()

Sets the memory zone used by decoded objects. Instances
of NSCoder akays use the dafilt memory zone, the
one returned biNSDefaultMallocZone(), and so
ignore this method.

Returns the systenersion number as of the time the
archive was created.

— (unsigned intjersionForClassName(NSString *className
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Returns the @rsion number of the clasiassNames of
the time it vas archred.
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NSConditionLock

Inherits From: NSObject

Conforms T o: NSLocking
NSObject (NSObject)

Declared In: Foundation/NSLock.h

Class Description
NSConditionLock objects are used to lock and unlock threads when specified conditions occur

The user of an NSConditionLock object can lock when a process enters a particular state and can set the state to
something else when releasing the lock. The states are defined by theigamR SConditionLock is well suited

to synchronizing dferent modules such as a producer and a consumer wher@timtules must share datat b

the consumer must sleep until a condition is met such as more datauzsiagie

The NSConditionLock class prinles four vays of locking its objectddck, lockwhenCondition:, tryLock , and
tryLockWhenCondition ) and two ways of unlockingnlock andunlockWithCondition: ). Any combination of
locking method and unlocking method igdé

The following example shws hav the produceconsumer problem might be handled using condition locks. The
producer need notait for a condition, bt must vait for the lock to be madeailable so it can safely create shared
data. lBr example, a producer could use a lock thasyw

[* create the lock only once */
id condLock = [NSConditionLock new];

[condLock lock];
/* Manipulate global data... */
[condLock unlockWithCondition:HAS_DATA];

Multiple consumer threads can then lock until theedsta gailable and eeryone is out of locd critical sections.
In the follawing code sample, the consumer sleeps until the produaesunliockWithCondition: with the
parameter HAS_BTA:

[condLock lockWhenCondition:HAS_DATA];
/* Manipulate global data if necessary... */
[condLock unlockWithCondition:(moreData ? HAS_DATA : NO_DATA)];

An NSConditionLock object doedrtusy-wait, so it can be used to lock time-consuming operations without
degrading system performance.

The NSConditionLock, NSLock, and NSRecuediock classes all implement the NSLocking protocol with
various features and performance characteristics; see the other class descriptions for more information.
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Initializing an NSConditionLock

— (id)initw ithCondition: (int)condition

Returning the Condition

— (int)condition

Acquiring and Releasing a Lock

— (void)lockWhenCondition: (int)condition

— (wid)unlockWithCondition: (int)condition

— (BOOL)ryLock

— (BOOL)YryLockWhenCondition: (int)condition
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Initializes a navly created NSConditionLock and sets its
condition tocondition

Returns the recegr's condition, the state that must be
achiered before a conditional lock can be acquired or
released.

Attempts to acquire a lock wheonditionis met. Blocks
until conditionis met.

Releases the lock and sets lock statotadition

Attempts to acquire a lock. Returns YES if successful and
NO otherwise.

Attempts to acquire a lock wheonditionis met. Returns
YES if successful and NO otherwise.
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NSConnection

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSConnection.h

Class Description

The NSConnection class declares the programmaticantetd objects that manageannectiorsuch that objects
in one thread can send messages to objects in another thread (tyipiealbther process, and it defines instances
that manage each side of such a connection.

Each distinct thread ofkecution has one d&idilt connection defined. Argiven thread can ka as man
connections as desiredjtta given connection can be sedrby only one thread.

To set up a connection, some object in your application must be established as what Bskadroot” object and
registered with a name in the Natrk Name Serer. Such root objects can then be connected to by other threads,
and can recee messages sent to them from other threads. An eastovestablish an object as a root object is to
send thalefaultConnection method to the NSConnection class object to obtain a connection object. Then use
setRootObject:to establish the desired object as the object that will istexed, folleved byregisterName:to

malke that object\ailable to the Netark Name Serer under the specified name.

To obtain a connection to an objeagistered elsshere, you will generally send the
rootProxyForConnectionWithRegisteredName:host:method to the NSConnection class object. This method
returns a proxy to the remote objeabu¥should then inform the proxy of the protocol(s) the remote object responds
to usingsetProtocolForProxy:. To obtain the actual connection object instead of the pruse/the
connectionWthRegisteredName:host:method.

If the string@"*" is used where a hostname is required, it implies a lookup yseaxer ragistered with the
specified name on the local subnenilfis supplied where a hostname is required, the name lookup occurs only
on the local host.

When an NSConnection object is deallocated, the notification NSConnectionDeath is posted suthe def
notification center with that NSConnection object.

Exceptions

NSConnection can raise NSinternallnconsisgéixception for a ariety of reasons when it detects “impossible”
situations. In addition, NSConnection can raise M&8ldArgumentException when a remote methagaation
sends an unkmen selectar
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Initializing a Connection

— (id)init Initialize a nevly allocated NSConnection suitable for a
new registry and n& name.

Establishing a Connection

+ (NSConnection YonnectionWthRegisteredName(NSString *nhame

host:(NSString *hostName Registers and returns a connection witimeon
hostName
+ (NSConnection JefaultConnection Establishes and returns a aleit perthread connection.

+ (NSDistantObject MootProxyForConnectionWithRegisteredName(NSString *name
host(NSString *hostName Registers a connection wittemeonhostNamend returns
its root proxy

Determining Connections
+ (NSArray *)allConnections Returns an array describing atigting valid connections.

— (BOOL)isValid Identifies that the reoegr is a alid connection.

Registering a Connection

— (BOOLYegisterName(NSString *name Registers the connection wittameon the local system and
returns YES if the mgstration was successful, NO
otherwise.

Assigning a Delegate
— (id)delegate Returns the connectiatelgate.

— (woid)setDelegateiid)anObject Sets the connectiohdelgate.

Getting and Setting the Root Object
— (id)rootObject Returns the root object sex.

— (NSDistantObject TootProxy Returns an NSDistantObject proxy to the root objecteskrv
by this connection.
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— (woid)setRootObject{id)anObject Sets the root object being sedvtoanObject if the root
object already»dsts, replaces it witanObject Be
aware that if the root object is replaced while a
connection is acte, «isting root proxies on the client
side of the connection will continue to communicate
with the preious root object, while we proxies will
communicate with the mdy established root object.

Request Mode
— (NSString *yequestMode Returns the mode in which requests are honored.

— (wid)setRequestModegNSString *mode Sets the mode in which requests are honoreadoide
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Conversation Queueing

—(BOOL)independentCorversationQueueing ReturnsconversationQueuingmode. The deiult value is
NO.

—(void)setindependentConersationQueueing(BOOL)flag
If flag is YES, unrelated requests are queued for later
processing. This alles a serer to use distribted
objects freely in its implementation without concern for
the consistencof its internal state. Note that this can
cause deadlocks among peers.

Timeouts
— (NSTimelntenal)replyTimeout Returns the reply timeout time intatv
— (NSTimelntenal)requestTimeout Returns the request timeout time intdrv

— (wid)setReplyTimeout:(NSTimelntenal)interval Sets the reply timeout to the time intarinterval.

— (woid)setRequestTmeout:(NSTimelntenal)interval Sets the request timeout to the time iraéivterval.

Get Statistics

— (NSDictionary *¥ytatistics Returns statistics for this connection.

Implemented by the Delegate

— (BOOL)makeNewConnection{NSConnection *yonnection
sender{NSConnection *ancestor Asks permission to create ameonnectiorconnection
whereancestoiis the ancestral connection; returns YES
if connection allaved.
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NSCountedSet

Inherits From: NSMutableSet : NSSet : NSObject

Conforms T o: NSCoding, NSCopying, NSMutableCopying (NSSet)
NSObject (NSObject)

Declared In: Foundation/NSSet.h

Class Description

The NSCountedSet class declares the programmaticaicgetd an object that manages a mutable set of objects.
NSCountedSet prides support for the mathematical concept obanted setA counted set, both in its

mathematical sense and in the OpenStep implementation of NSCountedSet, is an unordered collection of elements,
just as in a rgular set, bt the elements of the set atemécessarily distinct. In the literature, a counted set is also
knownas abag.

Each nev—that is, distinct—object inserted into an NSCountedSet object has a counter associated with it.
NSCountedSetdeps track of the number of times objects are inserted and requires that objects\aré tleeno
same number of times. OpenStep alswigles the NSSet class for sets whose elenagatdistinct—that is, there
is only one instance of an object in an NS$endf the object has been added to the set multiple times.

Use set objects as an altermatio array objects when the order of elements is not importamekformance in
testing whether an object is contained in théssatconsideration—while arrays are ordered, testing for
membership is sleer than with sets.

Objects in a set must respondhsh andisEqual: methods. See the NSObject protocol for detailbashand
isEqual:. Each ner distinct object must pxade a unique hashalue.

Generallyyou instantiate an NSCountedSet object by sending ones#tthanethods to the NSCountedSet class
object, as described in NSSet. These methods return an NSCountedSet object containing the eleryleyusi (if an
pass in as guments. Nely created instances of NSCountedSet createdvmking thesetmethod can be
populated with objects usingynf theinit... methodsinitW ithObjects:: is the designated initializer for this
class.

You add or remee objects from a counted set using @ldelObject: andremoveObject: methods.

An NSCountedSet may be queried usingdhgctEnumerator method, which pnades for traersing elements
of the set one by one. TheuntForObject: method returns the number of times the specified object has been added
to this set
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Initializing an NSCountedSet

— (id)initw ithArray: (NSArray *JanArray

— (id)initW ithCapacity: (unsigned infhumitems

— (id)initW ithSet:(NSSet *anotherSet

Adding Objects
— (void)addObiject:(id)anObject

Removing Objects

— (void)removeObject:(id)anObject

Querying the NSCountedSet
— (unsigned inountForObject: (id)anObject

— (NSEnumerator fbjectEnumerator
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Initializes a nevly allocated set object by placing in it the
objects contained ianArray.

Initializes a nevly allocated set object, \ging it enough
memory to holchumltemsobjects.

Initializes a navly allocated set object by placing in it the
objects contained ianotherSet.

AddsanObijectto the set, unlesnObjectis equal to some
object already in the set. In either case, the counter
that's returned byountForObject: is incremented.

Decrements the counter for the object, if the set contains an
object thats equal tanObject If this causes the
counter to reach zero, the object thatjual tanObject
is remwed from the set.

Returns the number of times that an object equal to
anObjecthas ostensibly been added to the set. (This
number is incremented laddObject: and
decremented bsemoveObject:.)

Returns an enumerator object that will access each object
in the set only once, gardless of its count.
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NSData

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying, NSMutableCopying
NSObject (NSObject)

Declared In: Foundation/NSData.h

Class Description

The NSData class declares the programmatic atterfo objects that contain data in the form of bytes. NSData
objects hold a static collection of bytes; NSDa&lbclass, NSMutableData, defines objects that hold modifiable
data. These twclasses prade an object-oriented approach to memory allocatioacitity that in procedural
programming is accessed through functionstitalloc(). Furthermore, these classesatakhantage of operating
system primitres when allocating lge blocks of memory

NSDatas two primitive methods-bytes andlength—provide the basis for all the other methods in its ifatesf
Thebytes method returns a pointer to the bytes contained in the data d&jgth returns the number of bytes
contained in the data object.

NSData and NSMutableData objects are commonly used to hold the contents of a file. The methods
dataWithContentsOfFile: anddataWithContentsOfMappedFile: return objects that represent a filebntents.
ThewriteT oFile:atomically: method enables you to write the contents of a data object to a file.

NSData proides access methods for gopy bytes from a data object intoafter. UsegetBytes:to copy the entire
contents of the object getBytes:length:to cofy a subset, starting with the first bygetBytes:range:copies a
range of bytes from a starting point within the bytes theraseMu can also return a data object that contains a
subset of the bytes in another data object by usingubgataWithRange: method. Oryou can use the
description method to return an NSString representation of the bytes in a data object.

For determining if two data objects are equal, NSDatavites theisEqualToData: method, which does a
byte-forbyte comparison.

Allocating and Initializing an NSData Object

+ (id)allocWithZone:(NSZone *gone Creates and returns an uninitialized object famme
+ (id)data Creates and returns an empty object. This method is
declared primarily for mutable subclasses of NSData.
+ (id)dataWithBytes:(const wid *)bytes Creates and returns an object containémgthbytes
length:(unsigned infength of data copied from theuffer bytes
+ (id)datawithBytesNoCopy:(void *)bytes Creates and returns an object containémgthbytes
length:(unsigned infength from the luffer bytes
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+ (id)dataWithContentsOfFile: (NSString *path Creates and returns an object by reading data from the file
specified bypath

+ (id)datawithContentsOfMappedFile:(NSString *path
Creates and returns an object whose contents come from
the mapped filpath assuming mapped files are
available on the underlying operating system. If
mapped files are novailable, this method is identical
to dataWithContentsOfFile:.

— (id)initW ithBytes:(const wid *)bytes Initializes a navly allocated NSData object by putting in it
length:(unsigned infength lengthbytes of data copied from theffer bytes.

— (id)initw ithBytesNoCopy:(void *)bytes Initializes a navly allocated NSData object by putting in it
length:(unsigned infength lengthbytes of data from theulffer bytes.

— (id)initwW ithContentsOfFile:(NSString *path Initializes a navly allocated NSData object by reading into

it the data from the file specified pgath

— (id)initW ithContentsOfMappedFile:(NSString *path
Initializes a nevly allocated NSData object to contain the
data residing in the mapped filath, assuming mapped
files are mailable on the underlying operating system. If
mapped files are novailable, this method is identical
to initW ithContentsOfFile:.

— (id)initW ithData: (NSData *Hata Initializes a navly allocated NSData object by placing in it
the contents of another NSData objeletta

Accessing Data

— (const wid *)bytes Returns a pointer to the objextontents. This method
returns read-only access to the data.
— (NSString *fescription Returns an NSString object that contains adecimal
representation of the the reeei’'s contents.
— (void)getBytes{(void *)buffer Copies the receer’s contents intouffer.
— (void)getBytes(void *)buffer Copies length bytes of the reeei’'s contents intbuffer.
length:(unsigned infength
— (woid)getBytes(void *)buffer Copies intcouffer the portion of the receér’s contents
range:(NSRange)aRange within aRang. Raises alNSRangeExceptioff

aRang is not within the range of the recei’s data.

— (NSData *subdataWithRange:(NSRangegRang Returns an object containing a gayf the receier’s bytes
that fall within the limits specified bgRang. Raises an
NSRangeExceptioifi aRang is not within the range of
the recarer’s data.
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Querying a Data Object

— (BOOL)sEqualToData:(NSData *pther Compares the reagng object to otherf the contents of
otherare equal to the contents of the reegithis
method returns YES. If not, it returns NO.

— (unsigned intgngth Returns the number of bytes contained in the vecei

Storing Data

— (BOOL)writeT oFile:(NSString *path Writes the bytes in the ree@ig object to the file specified
atomically: (BOOL)useAuxiliaryFile by path If useAixiliaryFile is YES, the data is written
to a backup file and then, assuming no errors otiar
backup file is renamed atomically to the intended file
name.

Deserializing Data

— (unsigned infJeserializeAlignedBytesLengthAtCursor(unsigned int*gursor
Returns the length of the serialized bytes at the location
referenced bgursor. If the bytes hee been
page-aligned, it also obtains the xe&let “hole”
information and adjusts the cursAn invocation of this
method must hae a corresponding
serializeAlignedBytesLength:invocation.

— (woid)deserializeBytes(void *)buffer Deserializedpytesnumber of bytes in theuffer pointed
length:(unsigned inf)ytes at bybuffer, places them internally startingaitrsor,
atCursor: (unsigned int*gursor and adances the cursor

— (void)deserializeDataAt{void *)data Deserializes the data pointed atdwysor, interpreting it
ofObjCType:(const char *ype by the Objectie C type specifielypeand writing it
atCursor: (unsigned int*gursor to the memory location referenced digta If the data

context:(id <NSObjCypeSerializationCalBack  element is an object other than an instance of
callbakk  NSDictionary NSArray NSString, or NSData, a
callback from objectallbad can preide further
definition of the object. All Objeate C types are
currently supportedxeeptunion andvoid *. Pointers
refer to a single item.
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— (int)deserializelntAtCursor: (unsigned int*gursor Deserializes and returns the igeée encoded &ursor. Also
adwances the cursor

— (int)deserializeIntAtindex: (unsigned inindex Deserializes and returns the igée encoded at fetindex.
Does not adance the cursor

— (void)deserializelnts{int *)intBuffer Deserializesyumintsintegers encoded at the location
count:(unsigned int\umints referenced bygursor and puts them in theulfer
atCursor: (unsigned int*gursor intBuffer. Also adwances the cursor

— (woid)deserializelnts{(int *)intBuffer Deserializesiwumintsintegers encoded atfgktindex
count:(unsigned int\umints and puts them in thaulfer intBuffer. Does not acance
atIndex:(unsigned infpdex the cursar
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NSDate

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying
NSObject (NSObject)

Declared In: Foundation/NSDate.h

Class Description

NSDate is an abstract class thatyides behwaior for creating dates, comparing dates, representing dates,
computing time interals, and similar functionalityit presents a programmatic intcé through which suitable
date objects are requested and returned. NSDate objects are lightweight and immutable/ siecetent a
invariant point in time. This class is designed tovjate the foundation for arbitrary calendrical representations. Its
subclass NSCalendarDatdest date objects that are suitable for representing dates according to western
calendrical systems.

“Date” as used alwe implies clock time as well. The standard unit of time for date objectsis@atyped as
NSTimelntenal (adouble) and epressed as seconds. The WMBdIntenal type maks possible a wide and
fine-grained range of date and tinmadues, gring accurag within milliseconds for dates 10,000 years apart.

NSDate and its subclasses compute time as secelatiseto an absolute reference date. This reference date is
the first instant of January 1, 2001. NSDateveois all date and time representations to and fromm&htenal
values that are relag to this absolute reference date. A pesithtenal relative to a date represents a point in the
future, a ngative intenal represents a time in the past.

Note: Conventional UNIX systems implement time according to the MetWime Protocol (NTP) standard,
which is based on Coordinated Maisal Tme. The pwate implementation of NSDate folls the NTP standard.
However, this standard doegrdccount for leap seconds and thereford smichronized with International Atomic
Time (the most accurate).

Like various other Bundation classes, NSDate lets you obtain operating-system functionality (dates and times)
without depending on operating-system internals. It alsdgs a basis for the NSRunLoop and W&84dr classes,
which use concrete date objects to implement logaitdoops and timers.

NSDates sole primitve methodtimelnter valSinceRefeenceDate provides the basis for all the other methods in
the NSDate intedce. It returns a timealue relatie to an absolute reference date.

Using NSDate

The date objects dispensed by NSDate gou a dierse range of date and time functionalltyobtain dates, send
one of thadate...messages to the NSDate class object. One of the most ugkdtd itself, which returns a date
object representing the current date and tinoe. 6an get ng date objects with date and timalwes adjusted from
existing date objects by sendiagdTimelnterval:.
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You can obtain relate date information by sending ttimelnter val... messges to a date objeabr fhstance,
timelnter valSinceNav gives you the time, in seconds, between the current time and themgakite object.
Compare dates with theEqual:, compare:, laterDate:, andearlierDate: methods and use tliescription
method to obtain a string object that represents the date in a standard international format.

Creating an NSDate Object

+ (id)allocWithZone:(NSZone *fone Allocates an unitialized NSDate aone Returnanil if
allocation fils.

+ (NSDate *Jlate Creates and returns an NSDate set to the current date and
time.

+ (NSDate *flateWithT imelntervalSinceNav: (NSTimelntenal)seconds
Creates and returns an NSDate seetmndseconds from
the current date and time.

+ (NSDate *pateWithT imelntervalSince1970(NSTimelntenal)seconds
Creates and returns an NSDate set setmndseconds
from the reference date used by UNI¥ystems. Use a
negative agument alue to specify a date and time
before the reference date.

+ (NSDate *HateWithT imelntervalSinceRefeenceDate(NSTimelntenal)seconds
Creates and returns an NSDate seetmondseconds from
the absolute reference date (the first instant of 1 January
2001). Use a rgative agument alue to specify a date
and time before the reference date.

+ (NSDate *YlistantFuture Creates and returns an NSDate that represents a date in the
distant future (in terms of centuriespurcan use this
object in your code as a control date, a guaranteed outer
temporal limit.

+ (NSDate *JlistantPast Creates and returns an NSDate that represents a date in the
distant past (in terms of centuriespuycan use this
object in your code as a control date, a guaranteed
temporal boundary

— (id)init Initializes a nevly allocated NSDate to the current date and
time.
— (id)initw ithString: (NSString *)description Returns an NSDate with a date and tirakig specified by

the international string-representation format:
YYYY-MM-DD HH:MM:SS +HHMM, where
+*HHMM is a time zone d§et in hours and minutes
from Greenwich Meanime.
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— (NSDate *)nitW ithT imelnterval: (NSTimelntenal)seconds
sinceDate(NSDate *anotherDate Returns an NSDate initialized relagito another date
object bysecondgplus or minus).

— (NSDate *)nitW ithT imelntervalSinceNav: (NSTimelntenal)seconds
Returns an NSDate initialized relatito the current date

and time bysecondgplus or minus).

— (id)initW ithT imelntervalSinceRefeenceDate{NSTimelntenal)seconds
Returns an NSDate initialized relaito the reference date

and time bysecondgplus or minus).

Converting to an NSCalendar Object

— (NSCalendarDate #pteWithCalendarFormat: (NSString *formatString
timeZone:(NSTimeZone *}imeZone Returns an NSCalendarDate object bound to the format
stringformatStringand the time zonémeZone If you
specifynil after either or both of thesegaments, the
default format string and time zone are assumed.

Representing Dates

— (NSString *fescription Returns a string representation of the nemeilhe
representation conforms to the international format
YYYY-MM-DD HH:MM:SS tHHMM, where
+HHMM represents the time-zonefgét in hours and
minutes from Greenwich Mearnriie (GMT).

— (NSString *HescriptionWithCalendarFormat: (NSString *formatString
timeZone:(NSTimeZone *pTimeZone Returns a string representation of the remeilThe
locale:(NSDictionary *)JocaleDictionary representation conforms tormatString(a
strftime -style date-coversion string) and is adjusted to
aTimeZoneIncluded are thedys and alues that
represent the locale data frdotaleDictionary

— (NSString *lescriptionWithLocale: (NSDictionary *JocaleDictionary
Returns a string representation of rgeeisee

description). Included are thedy and \alues that
represent the locale data frdotaleDictionary
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Adding and Getting Intervals

+ (NSTimelntenal)timelnter valSinceRefeenceDate
Returns the inteal between the systemabsolute
reference date and the current date and time. Bhigv
is less than zero until the first instant of 1 January 2001.

—addTimelnterval: (NSTimelntenal)seconds Returns an NSDate thatset to a specified number of
seconds relate to the receer.

— (NSTimelntenal)timelnter valSince1970 Returns the inteal between the recadr and the reference
date used by UNIX systems.

— (NSTimelntenal)timelnter valSinceDate(NSDate *pnotherDate
Returns the inteal between the recsir andanotherDate

— (NSTimelntenal)timelnter valSinceNav Returns the inteal between the recair and the current
date and time.

— (NSTimelntenal)timelnter valSinceRefeenceDate
Returns the inteed between the recgir and the systes’
absolute reference date. Thadue is less than zero until
the first instant of 1 January 2001.

Comparing Dates

— (NSComparisonResut®ympare:(NSDate *anotherDate
Compares the recair’s date to that adinotherDateand
returns NSOrderedDescending if the reeeis
temporally laterNSOrderedAscending if &
temporally earligrand NSOrderedSame if thare
equal.

— (NSDate *garlierDate:(NSDate *pnotherDate = Compares the recar’'s date tanotherDateand returns
the one thas temporally earlier

— (BOOL)isEqual:(id)anotherDate Returns YES ifanotherDateand the receer are within
one second of each other; otherwise, returns NO.

— (NSDate *JaterDate:(NSDate *anotherDate Compares the recair's date tanotherDateand returns
the one thas temporally later
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NSDeserializer

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSSerialization.h

Class Description

The NSDeserializer class declares methods thakecban abstract representation of a property list (as contained

in an NSData object) into a graph of property list objects in mermbegyNSDeserializer class object itselfydes

these methods; you ddrtreate instances of NSDeserializeptions to these methods allgou to specify that
container objects (arrays or dictionaries) in the resulting graph be mutable or immutable; that deserialipation be
at the start of the data or from some position within it; or that deserialization occyrdaztat a property list is
deserialized only if it is actually going to be accessed. See the NSSerializer specification for more information on
serialization.

Deserialization Into Proper ty Lists

+ (id)deserializePopertyListFr omData:(NSData *fata
atCursor: (unsigned int*gursor Returns a property list object corresponding to the abstract
mutableContainers(BOOL)mutable representatioin dataat the locatiorcursor. If mutable
is YES and the object is a dictionary or an grthg
re-composed object is made mutable. Retaiing the
object is not aalid one for property lists.

+ (id)deserializePopertyListFr omData:(NSData *fata
mutableContainers:(BOOL)mutable Returns a property list object corresponding to the abstract
representatiom dataor nil if datadoesnt represent a
property list. Ifmutableis YES and the object is a
dictionary or an arraythe re-composed object is made
mutable.

+ (id)deserializePopertyListLazilyFr omData:(NSData *fata

atCursor: (unsigned int*yursor Returns a property list frontataat locatiorcursor or nil if
length:(unsigned intlength datadoesnt represent a property list. The
mutableContainers(BOOL)mutable deserialization proceeds laziljhat is, ifdataatcursor

has a length greater theangth a proxy is substituted
for the actual property list as long as the constituent
objects of that property list are not being accessed. If
mutableis YES and the object is a dictionary or an
array the re-composed object is made mutable.

OpenStep Specification—10/19/94 Classes: NSDeserializer2-61



NSDictionary

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying, NSMutableCopying
NSObject (NSObject)

Declared In: Foundation/NSDictionary.h

Class Description

The NSDictionary class declares the programmatic exterfo objects that manage immutable associatiorey®f k
and \alues.You use this class when you need aveairent and éicient way to retri@e data associated
with an arbitrary ky.

A key-value pair within an NSDictionary is called antry. Each entry consists of an string object that represents
the key and another object (of grelass) that is thatdy’s value. You establish the entries when the NSDictionary

is created, and thereafter the entriestda@’modified. (The complementary class NSMutableDictionary defines
objects that manage modifiable collections of entries. See the NSMutableDictionary class specification for more
information.)

Internally, an NSDictionary uses a hash table gaaize its storage and to pide rapid access to ale gven the
correspondingéy. However, the methods defined for this class insulate you from the cwitigdeof working with
hash tables, hashing functions, or the hashba\of leys. These methods takey values directlynot their hashed
form.

Generallyyou instantiate an NSDictionary by sending one ofltbionary... messages to the class object. These
methods return an NSDictionary containing the associations specifieglaseats to the method. Eactyk
argument is copied and the gojs added to the NSDictionarigach correspondingalue object recees aretain
message to ensure that ibrit be deallocated prematurely

NSDictionarys three primitre methods-eount andobjectForK ey: andkeyEnumerator—pravide the basis for
all the other methods in its intade. Thecount method returns the number of entries in the objdxjgctForK ey:
returns the alue associated with thevgh ley, andkeyEnumerator returns an object that lets you step through
entries in the dictionary

The other methods declared here operate\mking one or more of these primigis. The non-primitie methods
provide corvenient vays of accessing multiple entries at once. déscription... methods and the

write T oFile:atomically: method cause an NSDictionary to generate a description of itself and store it in a string
object or a file.

Exceptions

NSSet implements the encodi#ghiCoder: method, which raises NSinternallnconsistException if the number
of objects enumerated for encoding turns out to be unequal to the number of objects in the set.
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Creating and Initializing an NSDictionary
+ (id)allocWithZone:(NSZone *fone Creates and returns an uninitialized NSDictionargdne
+ (id)dictionary Creates and returns an empty NSDictionary

+ (id)dictionaryW ithContentsOfFile: (NSString *path
Creates and returns an NSDictionary from tegslkand
values found in the file specified pgth

+ (id)dictionaryW ithObjects: (NSArray *)objects  Creates and returns an NSDictionary that associates
forK eys(NSArray *)keys objects from th@bjectsarray with keys from thekeys
array Keys must be strings. Raises
NSIrnvalidArgumentException if the number olbjects
is not equal to the number keys.

+ (id)dictionaryW ithObjects: (id *)objects Creates and returns an NSDictionary contaimiognt
forK eys{id *)keys objects from th@bjectsarray The objects are
count:(unsigned ingount associated witlsountkeys talen from thekeysarray

+ (id)dictionaryW ithObjectsAndK eys{id)firstObject, ...
Creates and returns an NSDictionary that associates objects
and leys from the agument list. The list must be in
form: object] keyl, object2 key2, ...,nil. Raises
NSInvalidArgumentException if gnof the leys are nil,
or if ary of the leys are not of the NSString class.

— (id)initwW ithContentsOfFile:(NSString *path Initializes a nwvly allocated NSDictionary using theys
and alues found irfilename

— (id)initW ithDictionary: (NSDictionary *Yictionary
Initializes a nwvly allocated NSDictionary by placing in it
the keys and alues contained iatherDictionary

— (id)initW ithObjectsAndK eys{id)firstObject... Initializes a nevly allocated NSDictionary by placing in it
the objects anddys from the agument list. The list
must be in formobject] keyl, object2 key?2, ...,nil.
Raises NSivalidArgumentException if anof the leys
are nil, or if aiy of the leys are not of the NSString

class.
— (id)initw ithObjects: (NSArray *)objects Initializes a navly allocated NSDictionary by associating
forK eys(NSArray *)keys objects from th@bjectsarray with keys from thekeys

array Keys must be strings. Raises
NSIrnvalidArgumentException if the number of objects
is not equal to the number ofys.
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— (id)initW ithObjects: (id *)objects
forK eys{id *)keys
count:(unsignedgount

Accessing Keys and Values

— (NSArray *gllK eys

— (NSArray *allK eysForObiject: (id)object

— (NSArray *allValues

— (NSEnumerator ReyEnumerator

— (NSEnumerator t)bjectEnumerator

— (id)objectForK ey:(id)aKey

Counting Entries

— (unsignedjount

Comparing Dictionaries

Initializes a navly allocated NSDictionary by associating
countobjects from th@bjectsarray with an equal
number of keys from thekeysarray Raises
NSInvalidArgumentException if gnof theobjectsor
keysarenil .

Returns an NSArray containing the reegis keys or an
empty array if the receér has no entries.

Finds all occurrences of thalueanObjectin the receier
and returns an array with the correspondiegsk

Returns an NSArray containing the dictionanalues, or
an empty array if the dictionary has no entries.

Returns an NSEnumerator that lets you access each of the
recever’s keys.

Returns an NSEnumerator that lets you access each the
recever’s \alues.

Returns an entrg’value gien its ley, ornil if no value is
associated witlaKey.

Returns the number of entries in the reeei

— (BOOL)sEqualToDictionary: (NSDictionary *pther

Storing Dictionaries

— (NSString *Hescription

— (NSString *YlescriptionInStringsFileFormat
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Compares the recair tootherDictionary If the contents
of otherDictionaryare equal to the contents of the
recever, this method returns YES. If not, it returns NO.

Returns a string that represents the contents of theveecei

Returns a string that represents the contents of theeecei
Key-value pairs are represented in a appropriate for use
in “.strings” files
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— (NSString *fescriptionWithLocale:(NSDictionary *JocaleDictionary
Returns a string representation of the NSDictionary object.

Included are thedy and \alues that represent the locale
data fromlocaleDictionary

— (NSString *HescriptionWithLocale: (NSDictionary *JocaleDictionary
indent: (unsigned intlpvel Returns a string representation of the NSDictionary object.

Included are thedy and \alues that represent the locale
data fromocaleDictionary Elements are indented from

the left magin bylevel + 1 multiples of four spaces, to

make the output more readable.

— (BOOL)writeT oFile:(NSString *path Writes a tetual description of the contents of the
atomically: (BOOL)useAixiliaryFile recever tofilename If useAixiliaryFile is YES, the
data is written to a backup file and then, assuming no
errors occurthe backup file is renamed to the intended

file name.
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NSDistantObject

Inherits From: NSProxy

Conforms T o: NSCoding
NSObject (NSProxy)

Declared In: Foundation/NSDistantObject.h

Class Description

The NSDistantObject class declares the programmaticactetd objects that senas proxies to remoteal
objects.

Your application does not in general needxXglieitly create NSDistantObject objects—yhare created
automatically when you create NSConnection objects for a remote object.

Exceptions

NSDistantObject raises an NSinternallnconsistenception for a ariety of exceptions resulting from internal
consisteng failures.

Building a Proxy

+ (NSDistantObject ProxyWithLocal: (id)target ~ Builds and returns a local proxy for a local objacget,
connection(NSConnection *3onnection forming a remote proxy on the other sideofnection

+ (NSDistantObject ProxyWithTarget:(id)target  Builds and returns a remote proxy whexggetis an object
connection{NSConnection ®onnection on the other side aonnection

Initializing a Proxy

— (id)initwW ithLocal: (id)target Builds a local proxy for a local objetdrget, forming a
connection(NSConnection *3onnection remote proxy on the other sideaainnection You may
not retain or otherwise use this proxy
— (id)initW ithT arget:(id)target Builds a remote proxy whetargetis an object on the other
connection{NSConnection ®yonnection side ofconnection It may deallocate and retunil if

this taget is already knen on the connection. This is
the designated initializer for subclasses.
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Specifying a Protocol

— (wid)setProtocolForProxy:(Protocol *)proto Sets the proxg protocol tqoroto for efficiency.

Returning the Proxy’ s Connection

— (NSConnection YonnectionForProxy Returns the NSConnection instance used by the proxy
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NSEnumerator

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSUltilities.h

Class Description

NSEnumerator is a simple abstract class whose instances enumerate collections of other objects. Collection
objects—such as NSSets, NSArrays, and NSDictionariesvider® SEnumerator objects that carvénase their
contents. ¥u senchextObject repeatedly to an NSEnumerator tavdnét return the nd object in the collection.
When there are no more objects to retaextObject returnsnil.

Collection classes include methods that return an enumerator appropriate to the type of collection. NSArray has
two methods that return an NSEnumerator ob@sjectEnumerator andreverseObjectEnumerator(the former
traverses the array starting at its first object, while the latter starts with the last object and continuasibackw
through the array to the first object). NSSebjectEnumerator provides an enumerator for sets. NSDictionary

has two enumerateproviding methodskeyEnumerator andobjectEnumerator.

Note: Collections shouldit’be modified during enumeration. NSEnumerator imposes this restriction tovémpro
enumeration speed.

Traversing a Collection

— (id)nextObject Returns the nd object in the collection being enumerated
(for example, an NSArray or NSDictionary). Returns
nil when the collection has beenveased.
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NSException

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying
NSObject (NSObject)

Declared In: Foundation/NSException.h

Class Description

The NSException class prides an object-orienteday for applications to announce and reactxteptional
conditions.

An exceptional condition is one that interrupts the normat ibprogram gecution. Each application can interpret
different types of conditions agaeptional. Br example, one application might vieas &ceptional the attempt to
save a file in a directory thatwrite-protected. In this sense, aceptional condition can be egalent to an error
Another application might interpret the usaypress as arnxeeptional condition—an indication that a
long-running process should be aborted.

Raising an Exception

Once an xceptional condition is detected, it must be pr@pead to the routine or routines that will handle it, a
process referred to as “raising aweption” In the OpenStepxeeption handling systemxeeptions are raised by
instantiating anxxeption object and sending it@se message.

Exception objects encapsulate:
e aname. A short NSString that is used to uniquely identifyxbepdion

* areason. A longer NSString that contains a “human-readable” reason fecépi@n. This reason object
is printed when thexeeption object is printed using the “%@” format.

» userinfo An NSDictionary object that you can use to supply application-specific data tectpien
handler For example, if a functiors return alue caused thexeeption to be raised, you could pass the return
value to the xception handler through thuserinfodictionary Or, if the exception handler displays a panel
in response to thexeeption,userinfocould contain the i string to be displayed in the panel.

Handling an Exception

Sending aaise message to arxeeption object initiates the propatgpn of the gception and passes data about it.
Where and he the exception is handled depends on where you send the message frarfirdétddok at a simple
case.

In general, @aaise message is sent to axception object within the domain of axception handlerAn exception
handler is a control structure created by the macros NS_DURING, NS_HANDLER, and NS_ENDHANDLER.
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Function()

NS_DURING

___________________

domain

local exception 4 S -
handler I
NS_ENDHANDLER

return;

Figure 2-2. Exception Handling Domain and Handler

The section of code between NS_DURING and NS_HANDLER isxbeption handling domain; the section
between NS_HANDLER and NS_ENDHANDLER is the locateption handlerThe normal flav of program
execution is markd by the gray arwe; the code within the locakeeption handler isecuted only if anxxeption
is raised. Sendingraise message to arxeeption object causes program control to jump to the fiestigable line
following NS_HANDLER, as indicated by the black avro

An exception can be raised directly within theeption handling domain, or indirectly from one of the methods
or functions imoked from the domain. No matterwaleeply in a call sequence arception is raised xecution
jumps to the locabeeption handler (assuming there are no ireing exception handlers, as discussed in thd ne
section). In this &y, exceptions raised at avolevel can be caught at a higivé.

If an exception is raised andecution bgins within the localxeception handlerit either continues until all
appropriate statements aseeeuted or thexeeption is raised &in to invoke the services of an encompassing
exception handleras described in the xtesection.

If the exception isnt raised agin, execution within the localbeeption handler continues until it iess the local
handler by:

» “Falling off the end”
« Calling NS_ \ALUERETURN()
e Calling NS_\OIDRETURN

Note: A simple return from thexeeption-handling domain is not permitted.
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“Falling off the end” is simply the normakecution pathway introduced aba. After all appropriate statements
within the domain arexecuted (and noxeeption is raised) xecution continues on the line foing
NS_ENDHANDLER. Alternatrely, you can return control to the caller from within the domain by calling
NS VALUERETURN() or NS_\WOIDRETURN, depending on whether you need to returalaev

You cant usegoto orreturn() to exit an exception handling domain—errors will result. Nor can yousetgnp()
andlongjmp() if the jump entails crossing an NS_DURING statement. Since iy oages you en't know if the
code that your program calls hageption handling domains within it,stgenerally not recommended that you
usesetjmp() andlongjmp() in your application.

Nested Exception Handlers

Exception handlers can be nested so thakeeption raised in an inner domain can be treated by the local
exception handler and gmumber of encompassingaeption handlers. The foliing diagram illustrates the use
of nested xception handlers, and is discussed in tketteat follows.

top-level exception handler

4
Functionl()
Function2()
NS_DURING
Function3()
NS_DURING
Function2();
. NS_DURING
Function3();
NS_HANDLER
. G MANEILER [NSException raise...J;
N [NSEXCePLioN raise...J; -

NS_ENDHANDLER NS HANDLER
[NSException raise...]; -

NS_ENDHANDLER

return; ! .
[NSException raise...];

NS_ENDHANDLER
return;

return;

Figure 2-3. Nested Exception Handlers

An exception raised within Functior8lomain causesecution to jump to its locakeeption handledn a typical
application, this xception handler checks thalues contained the NSException object to determine the nature of
the exception. Br exception types that it recognizes, the local handler responds and then ssds@ssage to

the eception object to pass notification of theeption to the handler ab® it (in this case, the handler in
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Function2). Function®’ exception handler does the same and then raises¢kpteon to Function¥’ handler
Finally, Function1s handler re-raises theaeption. Since thergno e&ception handling domain abe Functionl,
the eception is transferred to a deit top-level error handlerFor applications based on the Application Kit, this
top-level handler imokes NSApplicatiors reportException: method, which writes an error message to the
console.

An exception thas re-raised appears to thexnleigher handler just as if the initiat@ption had been raised within
its owvn exception handling domain.

Raising an Exception Outside of an Exception Handler

If an exception is raised outside ofyaexception handleiit’s intercepted by the uncaughteption handlera

function set bjNSSetUncaughtExceptionHandler(and returned b SUncaughtExceptionHandler() You can

change the ay uncaughtxceptions are handled by usiNgSetUncaughtExceptionHandler(}o establish a

different procedure as the handldowvever, because of the design of the Application Kig rére for anxxeption

to be raised outside of araeption handling domain. The NSApplication obje@/ent loop itself is within an

exception handling domain. On eagfcle of the loop, the NSApplication object retes an eent and sends an

event message to the appropriate object in the application. Thus, the code you write for custom objects (as well as
the code for Application Kit objects) is&cuted within the conke of the &ent loops exception handler

Predefined Exceptions
OpenStep predefines a numberxdaption names. Thesgaeptions are listed iINSException.h for example:

extern NSString *NSGenericException;
extern NSString *NSRangeException;
extern NSString *NSInvalidArgumentException;

For a complete list of globakeeption names, see theyfles and Constants” sections of this manuall éan catch
ary of these rceptions from within yourxeeption handler by comparing theceptions name with these
predefined xception names.

Creating and Raising Exceptions

+ (NSException *gxceptionWthName:(NSString *name

reason(NSString *yeason Creates anx@eption object, assigningnameas its name,
userinfo:(NSDictionary *userinfo reasonas its human-readablgmanation, andiserinfo
as arbitrary data that will accompattne eception.
+ (volatile woid)raise:(NSString *hame Creates and raises axception with nam@&ameand
format: (NSString *format,... a reason constructed frdiarmatand the follaving

arguments in the manner pfintf() . The usedefined
information isnil. Invokesraise as part of its
implementation.
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+ (volatile wid)raise:(NSString *name
format: (NSString *format
argumentsyva_listiargList

— (id)initw ithName:(NSString *nhame
reason(NSString *yeason
userinfo:(NSDictionary *userinfo

— (wolatile wid)raise

Querying Exceptions

— (NSString *hame

— (NSString *yeason

— (NSDictionary *userinfo

OpenStep Specification—10/19/94

Creates and raises axception with nam&ameand
a reason constructed frdiormatand the ajuments in
argList, in the manner ofprintf() . The usedefined
information isnil. Invokesraise as part of its
implementation.

Initializes a navly allocated &ception object, assigning it
nameas its namereasonas its human-readable
explanation, andiserinfoas arbitrary data that will
accompan the exception.

Raises thexxeption, causing program fiato jump to the
enclosing error handler

Returns the xceptions name. See
exceptionWithName:reason:userinb:.

Returns thexxeptions reason. See
exceptionWithName:reason:userinb:.

Returns thexeeptions userdefined data. See
exceptionWithName:reason:userinb:.
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NSInvocation

Inherits From: NSObject
Conforms T o: NSCoding

NSObject (NSObject)
Declared In: Foundation/NSInvocation.h

Class Description

Objects of the NSkocation class prade a system-independent means to construct message calls to other objects.
An NSlinvocation object constructstarget object to which a message can be sesglectorfor that method, an
argument lisfor the selectgrand a returnalue. NSinocation objects prade great flgibility in that the methods,
method aguments, and tgets of the methods may be constructed dynamically

The final sending of the message to thgdaobject can be performed aydime, independent of constructing the
invocation. ler example, methods could be dispatched based on tiveats In addition, returnalues from the
methods are stored in the N8beation object and can be rewgel at ag later stage in processing.

Also see NSMethodSignature for a description af bm construct method signatures.

TheFoundation/NSInvocation.hheader file defines twmacros that may be used as constructors for
invocations:

NSInvocation *invocation =NS_MESSAGE(target, messge)
builds an ivocation containing enessge to a knavn
target object.targetis an object idmessge consists of
a selector follwed by ay aguments, just lig an
Objective-C message.

NSInvocation *invocation = NS_INVOCATION( class messge)
builds an ivocation containing messgeto the untageted
class objectlass messge consists of a selector
followed by agy aguments, just lik an Objectie-C
message.

Creating Invocations

+ (NSlnvocation *jnvocationWithMethodSignature:(NSMethodSignature $)g
Returns an wocation object able to construct calls to
objects using method selectors with type signatures
described bwig. Raises NSkalidArgumentException
if sigisnil.
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Managing Invocation Arguments
— (BOOL)argumentsRetained

— (void)getArgument:(void *)argumentLocation
atindex: (int)index

— (woid)getRetumValue:(void *)retLoc

— (NSMethodSignature methodSignature

— (wid)retainArguments

— (SEL)elector
— (void)setArgument:(void *)argumentLocation
atindex: (int)index

— (wid)setRetumValue:(void *)retLoc

— (woid)setSelector(SEL)selector
— (woid)setTarget:(id)target
— (id)target

Dispatching an Invocation

— (void)invoke

— (woid)invokeWithT arget:(id)target

OpenStep Specification—10/19/94

Returns YES if ajuments are retained.

Copies the gyjument stored anhdex into the storage
pointed to byargumentLocationvhere 2 is the indeof
the first agument, 3 is the indeof the second, and so
on.

Copies the imocations return @alue into the storage
pointed to byretLoc

Returns the wocations method signature object.

By default, taget and aguments are not retained, and C
strings are not copied. This method instructs the
invocation to retain its guments, taget, and ma
copies of C strings. This method isaked
automatically by timers. This method should heked
whenerer the dynamic scope of thesgtation can
exceed its aguments.

Returns the wocations selectar

Sets the glument stored ahdex to the storage pointed to
by argumentLocationvhere 2 is the indeof the first
argument, 3 is the indeof the second, and so on..

Sets the imocations return @alue to that indicated by
retLoc

Sets the imocations selector taelector
Sets the imocations taget totarget

Returns the wocations taget; returnsnil if there is no
target.

Causes the message encoded in thecation to be
dispatched to its tget.

Causes the message encoded in thecation to be
dispatched tdarget.
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NSLock

Inherits From: NSObject
Conforms T o: NSLocking

NSObject (NSObject)
Declared In: Foundation/NSLock.h

Class Description

An NSLock is used to protect criticalgiens of code. A lock is created once and is subsequently used to protect
one or more @ons of code. If a gion of code is in use, an NSLockits using theondition_wait() function,

so the thread doegrbusy-wait. The follaving example shars the use of an NSLock with the methdatsk and

unlock defined in the NSLocking protocol:

NSLock *theLock = [NSLock new]; // done once!

[* ... other code */

[theLock lock];

/* ... possibly a long time of fussing with global data... */
[theLock unlock];

The NSConditionLock, NSLock, and NSRecuediock classes all implement the NSLocking protocol with
various features and performance characteristics; see the other class descriptions for more information.

Acquiring a Lock

— (BOOL)ryLock Attempts to acquire a lock. Returns YES if successful and
NO otherwise. Returns immediately
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NSMethodSignature

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSMethodSignature.h

Class Description

NSMethodSignature pwides the programmatic inteide to objects that primle access to the “type signatures” of

an objects methods—that is, the types of thguanents and returralue. Amethod signaturis used by the

distributed objects machinery to determinevto correctly encode method names ampliarents for the

underlying intefprocess communications. The typical use of method signatures is when a message is sent to a
remote objectia a proxy If the proxy doesi’know the types of gjuments a remote object will use, the proxy first

has to query the remote object for its method signature object, which specifies the types the method requires as
arguments. The proxy then kne hav to encode the data it has been passed anéifdrtvcorrectly to the real

object.

You create a method signature object by sendsigreatureWithObjCT ypesmethod to the NSMethodSignature
class object, passing a “C"-style character string which specifies the nsatbiodh types and gument types.

Given a method signature, all othga#able instance methods query the object for information about the signature,
such as its return type, number af@amnents, stack frame size (@husly architecture-dependent), and so on.

Also see NSlwocation for the class which can use method signature objects to send messages to other objects.

Creating a Method Signature

+ (NSMethodSignature gjgnatureWithObjCT ypes{const char ®ypes
Creates a method signature objegegitypes a string
encoding the method return angament types.

Querying a Method Signature

— (NSAgumentinfoargumentinfoAtindex: (unsignedindex
Returns information about thegaiment atndex. Indices
begin with 0. The “hidden” gjumentsself and_cmd
are indeed at 0 and 1; method-specifigaments bgin
at index 2. If index is too lage for the actual number of
arguments, NSivalidArgumentException is raised.

— (unsignedyamelLength Returns the number of bytes that thgusments, taén
togetheywould occupy on the stack.
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— (BOOL)sOneway Returns YES if the method is asynchronous (that is, it
returns without \&iting for the recefer to finish
processing it), and NO otherwise.

— (unsignednethodRetumLength Returns the number of bytes required by the retalnev

— (char *methodRetumType Returns a string encoding the return type of the method.
(What the characters in the string represent is usually
defined by some implementation-dependent runtime

types.)

— (unsigned)umberOfAr guments Returns the number ofguments recorded in the reeei
This will be at least tw, since it includes the “hidden”
argumentsselfand_cmd, which are the first ta
arguments passed toaery method implementation.
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NSMutableArray

Inherits From: NSArray : NSObject

Conforms T o: NSCoding, NSCopying, NSMutableCopying (NSArray)
NSObject (NSObject)

Declared In: Foundation/NSArray.h

Class Description

The NSMutableArray class declares the programmatic agtero objects that manage a modifiable array of
objects. This class adds insertion and deletion operations to the basic array-handliioy théhlaerits from
NSArray

The array operations that NSMutableArray declares are conceptually based on these three methods:

addObject:
replaceObjectAtindewithObject:
removeLastObject

The other methods in its intade preide comwvenient vays of inserting an object into a specific slot in the array
and of remwing an object based on its identity or position in the array

When an object is remed from a mutable array it reveb a eleaseanessage, which can cause it to be deallocated.
Note that if your programdeps a reference to such an object, the reference may bewaiiteunless you
remember to send the objeatedain message beforestremaed from the arrayFor example, the third statement
belov could result in a run-time erraxcept for theretain message in the first statement:

id anObject = [[anArray objectAtindex:0] retain];
[anArray removeObjectAtindex:0];
[anObject  soneMessage];

Implementing Subclasses of NSMutableArray

Although conceptually the intere to the NSMutableArray class is based on the three methods listedfabo
performance reasons tvothers—insertObject:atindex: andremoveObjectAtindex:—also directly access the
objects data. These mmethods could be implemented using the methods listee &biin doing so wuld incur
unnecessarywerhead from theetain andreleasemessages that object®uld receie as thg are shifted to
accommodate the insertion or deletion of an element. Thus, if you create a subclass of NSMutapbershayld
override all five primitive methods so that the other methods in NSMutable/Ariatérice vork properly

Creating and Initializing an NSMutableArray

+ (id)allocWithZone:(NSZone *yone Creates and returns an uninitialized NSMutableArray in
zone

OpenStep Specification—10/19/94 Classes: NSMutableArray 2-79



+ (id)arrayW ithCapacity: (unsigned inilNumlitems Creates and returns an NSMutableAriglying it enough
allocated memory to holdumltemsbjects.

— (id)initwW ithCapacity: (unsigned in@Numltems Initializes a navly allocated NSMutableArrayiving it
enough memory to holdumltemsobjects.

Adding Objects

— (wid)addObject:(id)anObject InsertsanObjectat the end of the arralRaises
NSInvalidArgumentException iinObjectis nil.

— (wid)addObjectsFromArray: (NSArray *)anotherAray
Adds the objects containedamotherAray to the end of
the receier’s array

— (void)insertObject: (id)anObjectatindex: (unsigned inthdex
InsertsanObject into the array atdex. Raises
NSInvalidArgumentException &inObjectisnil. Raises
NSRangeException ihdex is outside of the bounds of

the array
Removing Objects
— (void)removeAllObjects Empties the array of all its elements.
— (void)removelLastObject Remues the last object in the array and sends élease

message. Raises NSRangeException if there are no
objects in the array

— (wid)removeObject:(id)anObject Remoaores all occurrences ahObjectisEqual: is used to
test foranObject

— (woid)removeObjectAtindex: (unsigned inindex Remaves the object ahdex and maees all elements
beyondindex up one slot to fill theap. Raises
NSRangeException ihdex is outside of the bounds of
the array

— (void)removeObijectidentical To:(id)anObject Remaes all elements king the saméd asanObject

— (void)removeObjectsFromindices:(unsigned int*)ndices
numindices:(unsigned intyount Remoaores objects at the positions specified inititices
array which haountelements. Raises
NSRangeException if grof theindicesis outside of
the bounds of the arrayhis method is praded for
efficiency reasons; it will not wrk if the recerer is a
proxy to an array in another process.

— (wid)removeObjectsinArray: (NSArray *)otherArray
Remoaoves from the receer the objects found iotherArray.
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Replacing Objects

— (woid)replaceObjectAtindex:(unsigned infpdex  Replaces the object mtdex with anObject Raises

withObject: (id)anObject NSInvalidArgumentException é&inObjectisnil. Raises
NSRangeException ihdex is not within the bounds of
the array
— (void)setArray: (NSArray *)otherArray Sets the contents of the reasito the elements in
otherArray

Sorting Elements

— (woid)sortUsingFunction:(int (*)(id elementlid element2.oid *userDatg)compantor
context:(void *)contet Sorts the receer’s elements in ascending order as defined
by the comparison functiccompagtor. context is
passed as the functi@third agument.

— (wid)sortUsingSelector(SEL)}compagator Sorts the receer’s elements in ascending order as defined
by the comparison methadmpaator.
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NSMutableCharacterSet

Inherits From: NSCharacterSet : NSObject

Conforms T o: NSCopying, NSMutableCopying
NSCoding, NSCopying, NSMutableCopying (NSCharacterSet)
NSObject (NSObject)

Declared In: Foundation/NSCharacterSet.h

Class Description

The NSMutableCharacterSet class declares the programmatiadetésfobjects that construct mutable
descriptionsof character sets in the Unicode character encodingingaconstructed such character set

descriptions using methods described in the NSCharacterSet class, you can use the methods described here to
modify the character sets dynamically

Adding and Removing Characters

— (wid)addCharactersinRange(NSRangegaRan@ Adds to the recger the Unicode characters whosdues
are gven byaRang.

— (woid)addCharactersinString: (NSString *)aString Adds the characters afStringto those in the recegr.

— (wid)removeCharactersinRange(NSRangedRang
Remaes from the receer the Unicode characters whose
values are gien byaRang:.

— (void)removeCharactersinString:(NSString *)aString
Remawes from the receer the characters &String

Combining Character Sets

— (wid)formIntersectionWithCharacterSet:(NSCharacterSet 8therSet
Modifies the receker so that it contains only those
characters thatxest in both the receer and irotherSet

— (void)formUnionWithCharacterSet:(NSCharacterSet ttherSet
Modifies the receier so that it contains all characters that
exist in either the receér orotherSetbarring
duplicates.
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Inverting a Character Set

— (void)invert Replaces all of the characters in the nemewith all the
characters it didm’previously contain.
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NSMutableData

Inherits From: NSData : NSObject

Conforms T o: NSCoding, NSCopying, NSMutableCopying (NSData)
NSObject (NSObject)

Declared In: Foundation/NSData.h

Foundation/NSSerialization.h

Class Description

The NSMutableData class declares the programmaticactetd objects that contain modifiable data in the form
of bytes. This class inherits all read-only access methods from its superclass, NSData, and declares only those
methods that permit the modification of the data.

NSMutableDatas two primitive methods—mutableBytesandsetLength—provide the basis for all the other
methods in its intesfce. ThenutableBytesmethod returns a pointer for writing into the bytes contained in the
mutable data objecsetLength: allows you to truncate omxéend the length of a mutable data object.

TheappendBytes:length:andappendData: methods let you append bytes or the contents of another data object
to a mutable data objectod can replace a range of bytes in a mutable data object with either zeroes (using the
resetBytesinRangemethod), or with dferent bytes (using theeplaceBytesinRange:withBytesmethod).

This class declaresxious serialization methods that enable architecture-independent serialization of arbitrary
Objectve C types.

Creating an NSMutableData Object

+ (id)allocWithZone:(NSZone *fone Creates and returns an uninitialized mutable data object
from zone

+ (id)datawithCapacity: (unsigned infjumBytes ~ Creates and returns a mutable data object, initially
allocating enough memory to haddimBytedytes.

+ (id)datawithLength: (unsigned infength Creates and returns a mutable data objedhgit enough
memory to holdengthbytes Fills the object with
zeroes up teength

— (id)initW ithCapacity: (unsigned ingapacity Initializes a navly allocated mutable data objectyigig it
enough memory to holchpacitybytes. Sets the length
of the data object to 0.

— (id)initwW ithLength: (unsigned infength Initializes a navly allocated mutable data objectyinig it
enough memory to hollengthbytes. Fills the object
with zeroes up ttength
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Adjusting Capacity

— (woid)increaseLengthBy(unsigned in@xtral ength Increases the length of a mutable data object by
extraLengthzero-filled bytes.

— (void *)mutableBytes Returns a pointer to the bytes in a mutable data object,
enabling you to modify the bytes.

— (woid)setLength:(unsigned infength Extends or truncates the length of a mutable data object by
lengthbytes. If the mutable data object idended, the
additional bytes are zero-filled.

Appending Data

— (void)appendBytes(const wid *)bytes Appenddengthbytes to a mutable data object from
length:(unsigned infength the huffer bytes
— (wid)appendDataiNSData *pther Appends the contents of the data obgberto the
recever.

Modifying Data

— (void)replaceBytesinRanggNSRangedRang Replaces the recair’s bytes located iaRang with bytes
withBytes:(const wid *)bytes Raises an NSRangeExceptiomRang is not within
the range of the recar's data.

— (wid)resetBytesInRanggNSRangeaRang Replaces the reaar’s bytes located iaRang with zeros.
Raises an NSRangeExceptiomRang is not within
the range of the recar's data.

Serializing Data

— (void)serializeAlignedBytesLength(unsigned infength
Prepares bytes for @appendBytes:length:invocation by
serializing them. If théengthof the bytes will cause
extension past the page size, this method encodes
header information, creating a hole so that all bytes in
the data object are aligned on page boundaries.

— (wid)serializeDataAt:(const wid *)data Serializes whateer data element is referenceddata,
ofObjCType:(const char ®ype interpreting it by the Objeate C type specifietype
context: If the data element is an object other than an instance of

(id <NSObjCTypeSerializationCallBackzgllbadk NSDictionary NSArray NSString, or NSData, further
definition of the object can occur through a callback
from objectcallbad. All Objective C types are
currently supportedxeeptunionsandvoid *. Pointers
refer to a single item.
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(wid)serializelnt: (int)value

(void)serializelnt: (int)value
atindex:(unsigned inthdex

(woid)serializelnts:(int *)intBuffer
count:(unsigned intyumints

(wid)serializelnts:(int *)intBuffer
count:(unsigned intyumints
atindex:(unsigned infjpdex

Chapter 2: Foundation Kit

Serializes the ingervalueby encoding it as a character
representation.

Serializes the intgervalueby encoding it as a character
representation and replaces the encodduakvat the
specifiedndex in the data.

Serializenumintscount of intgers inintBuffer by
encoding each ingger as a character representation.

Serializemnumintscount of intgers inintBuffer by
encoding each ingger, starting at the specified
index, and replacing each corresponding gete
encoding serially
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NSMutableDictionary

Inherits From: NSDictionary : NSObject

Conforms T o: NSCoding, NSCopying, NSMutableCopying (NSDictionary)
NSObject (NSObject)

Declared In: Foundation/NSDictionary.h

Class Description

The NSMutableDictionary class declares the programmatic aceetb objects that manage mutable associations
of keys and walues. Vith its two efiicient primitive methods-setObiject:forK ey: andremoveObject:forK ey:—
this class adds modification operations to the basic operations it inherits from NSDictionary

The other methods declared here operatexmking one or both of these prinviéis. The devied methods prade
convenient vays of adding or renwing multiple entries at a time.

When an entry is renved from a mutable dictionarthe ley and \alue objects that makup the entry rece a
releasemessage, which can cause them to be deallocated. Note that if your pregmakeference to such
objects, the reference will becomeatid unless you remember to send the objeetain message beforest’
removed from the dictionaryFor example, the third statement belcould result in a run-time erraxcept for the
retain message in the first statement:

id anObject = [[ aDi cti onary objectForKey: t heKey] retain];
[ aDi cti onary removeObjectForKey: t heKey];
[anObject  soneMessage];

Allocating and Initializing

+ (id)allocWithZone:(NSZone *yone Creates and returns an uninitialized NSMutableDictionary
in zone

+ (id)dictionaryW ithCapacity: (unsigned in@Numitems
Creates and returns an NSMutableDictiongiying it
enough allocated memory to haldmEntriesentries.

— (id)initW ithCapacity: (unsigned in@Numltems Initializes a ne/ly allocated NSMutableDictionargiving
it enough allocated memory to haldmEntrieentries.
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Adding and Removing Entries

— (wid)addEntriesFromDictionary: (NSDictionary *)ptherDictionary
Adds the entries froratherDictionaryto the receier.

— (void)removeAllObjects Empties the receér of its entries.

— (wid)removeObjectForK ey:(id)theKey Remaoresthekey and its associatedilue object from the
dictionary Raises NSkalidArgumentException if
aKey isnil.

— (woid)removeObjectsForK eys{NSArray *)keyArray
Remaes from the receer one or more entries as identified
by the leys inkeyArray.

— (void)setObject:(id)anObject Adds an entry to the resir, consisting oanObjectand its
forK ey:(id)akey corresponding ¢y aKey. Raises
NSInvalidArgumentException if eitheanObjector
akKey isnil.

— (wid)setDictionary:(NSDictionary *ptherDictionary
Sets the contents of the reaaito the kys and alues in
other.
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NSMutableSet

Inherits From: NSSet : NSObject

Conforms T o: NSCoding, NSCopying, NSMutableCopying (NSSet)
NSObject (NSObject)

Declared In: Foundation/NSSet.h

Class Description

The NSMutableSet class declares the programmaticantetb an object that manages a mutable set of objects.
NSMutableSet pnddes support for the mathematical conceptsdaA set, both in its mathematical sense, and in

the OpenStep implementation of NSMutableSet, israndered collection of distinct elements. OpenStep also

provides the NSCountedSet class for a mutable set that can contain multiple instances of the same element, and
provides the NSSet class for creating and managing immutable sets. In general, you should use NSSet unless you
really need a mutable set.

Use set objects as an altermatio array objects when the order of elements is not importaebformance in
testing whether an object is contained in théssatconsideration—while arrays are ordered, testing for
membership is sieer than with sets.

Objects in a set must respondhsh andisEqual: methods. See the NSObject protocol for detailbashand
isequal:.

Generallyyou instantiate an NSMutableSet object by sending one séthemethods to the NSMutableSet class
object, as described in the method descriptions for NSSet. These methods return an NSMutableSet object
containing the elements (if @nyou pass in as gunments. Nely created instances of NSMutableSet created by
invoking thesetmethod can be populated with objects usinga@rtheinit... methodsinitW ithObjects:: is the
designated initializer for this class.

Objects are added to an NSMutableSet uathdObject:, which adds a single specified object to the set,
addObjectsFromArray: , which adds all objects from a specified array to the set, oniopSet:, which adds all
the objects from another set to this set.

Objects are remad from an NSMutableSet usingyanf the methodtersectSet; minusSet;
removeAllObjects, orremoveObject..
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Allocating and Initializing an NSMutableSet
+ (id)allocWithZone:(NSZone *fone

+ (id)setWithCapacity: (unsignedjumlitems

— (id)initW ithCapacity: (unsignedjumitems

Adding Objects
— (void)addObiject:(id)object

— (wid)addObjectsFromArray: (NSArray *)array

— (wid)unionSet(NSSet *pther

Removing Objects

— (wid)intersectSet(NSSet *pther

— (woid)minusSet{NSSet *pther

— (void)removeAllObjects

— (wid)removeObject:(id)object
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Creates and returns an uninitialized set objezbime

Creates and returns a set objeatingj it enough allocated
memory to holchumltemsobjects.

Initializes a navly allocated set object, \gihg it enough
allocated memory to holdumitemsbjects.

Addsobjectto the set, unlessbjectis equal to some object
already in the set.

Adds to the set all the objectsarray, by calling
addObject: for each one.

Adds to the recging set all the objects iother, by calling
addObiject: for each one.

Remaes from the receing set gery object that not
equal to ap object inother, by callingremoveObject:
for each one.

Remawes from the receing set gery object thas equal to
some object imther, by callingremoveObiject: for
each one.

Empties the set of all its elements. (This method dbesn’
call removeObject:.)

If any member of the recdng set is equal tobject this
method remees that object from the set.
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NSMutableString

Inherits From: NSString : NSObject

Conforms T o: NSCoding, NSCopying, NSMutableCopying (NSString)
NSObject (NSObject)

Declared In: Foundation/NSString.h

Class Description

NSMutableString (and NSString) declare the programmatic atefffor objects that create and managemutable
representation-independeoharacter strings.df a more generalerview of string classes, see the description of
NSString.

NSMutableString (and NSString) are abstract classes for string manipulation. NSMutableString declares the
interface to objects that inherit all the capabilities of NSString objeact lddition allev for modification of the
string data. NSString and NSMutableStringyide factory methods that return autoreleased instances of
unspecified subclasses of strings.

You can instantiate an NSMutableString object by sendipgfthestringWith ... methods to the
NSMutableString class object. This set of methods also inclodaizedStringWithFormat:. A newly allocated
NSMutableString object can also be initialized usingnit@/ ithCapacity: method, to set the string to a specified
capacity

Creating T emporary Strings

+ (NSMutableString #pcalizedStringWithF ormat: (NSString *format...

Returns a string created by usfiogmatas gprintf() style
format string, and the folleing aguments asalues to
be substituted into the format string. The usdegault
locale is used for format information.

+ (NSMutableString *§tringWithCString: (const char *2e0TerminatedBytes
Returns a mutable string containing the characters in
zeoTerminatedBytesvhich must be null-terminated.
ThezeoTerminatedBytestring should contain bytes in
the deéult C string encoding.

+ (NSMutableString *3tringWithCString: (const char *ytes
length:(unsigned infength Returns a mutable string containieggthcharacters made
from bytes This method doeshstop at a null byte.
bytesshould contain bytes in the deft C string
encoding.
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+ (NSMutableString *3tringWithCapacity: (unsigned intyapacity
Returns an empty mutable string, usaagpacityas a hint
for how much initial storage to resexrv

+ (NSMutableString *3tringWithCharacters:(const unichar ®haracters
length:(unsigned inflength Returns a mutable string containicttaracters. The first
lengthcharacters are copied into the string. This method
doesnt stop at a null character

+ (NSMutableString *3tringWithContentsOfFile: (NSString *path
Returns a string containing the contents of the file specified
by path This method attempts to determine the
encoding for the file. The string is assumed to be in
Unicode encoding, i if the encoding is determined not
to be Unicode, the dafilt C string encoding is used
instead.

+ (NSMutableString *3tringWithFormat: (NSString *format,...

Returns a mutable string created by ugorghatas a
printf() style format string, and the subsequent
arguments asalues to be substituted into the format
string.

Initializing a Mutable String

—initW ithCapacity: (unsigned intyapacity Initializes a navly allocated mutable string objectyiig it
enough allocated memory to haldpacitycharacters.

Modifying a String

— (wid)appendFormat: (NSString *format,... Adds a constructed string to the reeei The nev
characters are created by udioignatas gorintf() style
format string, and the foleing aguments asalues to
be substituted into the format stringvdites
replaceCharactersinRange:withString:as part of its
implementation.

— (void)appendString:(NSString *aString Adds the characters afStringto end of the receér.
InvokesreplaceCharactersinRange:withString:as
part of its implementation.

— (wid)deleteCharactersinRange(NSRangelange
Remoaores from the receer the characters range. This
method raises an NSStringBoundsErnaception if
ary part ofrange lies bgrond the end of the string.
InvokesreplaceCharactersinRange:withString:as
part of its implementation.
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— (wid)insertString: (NSString *aString Inserts the characters a$tringinto the receier, such that
atindex: (unsignedndex the nev characters lggn atindex and the gisting
character fronindex to the end are shifted by the length
of aString This method raises an NSStringBoundsError
exception ifindex lies begrond the end of the string.
InvokesreplaceCharactersinRange:withString:as
part of its implementation.

— (wid)replaceCharactersinRangegiNSRangedRang
withString: (NSString *|aString Inserts the characters a$tringinto the receier, such that
they replace the charactersalRang. This method
raises an NSStringBoundsErrowception if aty part of
aRang lies begrond the end of the string.

— (void)setString:(NSString *aString Replaces the characters of the reeewith those in
aString
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NSNotification

Inherits From: NSObject
Conforms T o: NSCopying

NSObject (NSObject)
Declared In: Foundation/NSNotification.h

Class Description
NSNoatification objects prade a flxible way to transmit eent information between objects.

Message passing—vioking a method—is the standardyto coney information between objects. iever, this
requires the object sending the message tavkmoo the receier is. At times thislicit binding of two objects

is undesirable—most notably becausedtid tie two otherwise independent subsystents.tRese instances, a
looser broadcast model is introduced: An object posts a notification, which is dispatched to the appropriate
recevers through a notification center

An object may post an NSNotification object (referred to mstidfication objecbr simply anotificatior), which
contains information about an object: the notificagordme, its sendeand an optional dictionary containing other
information. Other objects cargister themseks as obseers to receie notification objects when thare posted.
When the eent happens, thegistered objects reaad notifications about it. The object posting the NSNotification
object, the object the notification is about, and the obs@fithe notification may all be &fent objects.

An NSNotificationCenter objectgesters obsemrs for @ents and notifies the obsers if thesewents occurAn
object may ask an NSNotificationCenter object (alsawknas anotification centerto obsere an gent rearding
another object. If thevent occurs, the posting object tells the notification center to notify its @pséhat this

condition has occurred. The natification center then sends a notification to all observing objects. (See the class

specification of NSNotificationCenter for more on posting notification objects.)

This notification model frees an object from concern about what objects amhyorobserns it. An object inolved
with an eent—or another object—may simply post a notification about tieatt @vithout knaving what objects—
if any—are observing thevent. The notification center tek care of distriliting notifications to mgistered
obsenrers. Another benefit of this model is to allmultiple objects to listen for notifications, arfeet that might
otherwise requirexlicitly setting up an array

You instantiate a notification object directly by sendingnibitificationWithName:object: or
notificationWithName:object:userinfo: messages to the NSNotification class objeatl &an also create
notifications indirectly through the NSNotificationCenter class usingdktNotificationName:object: and
postNotificationName:object:userinfo: corvenience methods.

You can subclass NSNotification to contain information in addition to the notification name, aadagctionary

NSNotification objects are immutable objects.
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The NSNotification class adopts the NS@iog protocol, making it possible to treat notifications as
contet-independentalues that can be copied and reusedl dan put notifications in an array and sencctpmy

message to that arrayhich recursiely copies eery item. This essentially alls clients to deal with notifications
as first classalues that can be copied by collections.

Creating Notification Objects

+ (NSNoatification *notificationWithName:(NSString *aName
object:(id)anObject Returns a notification object that associates the name
aNamewith the objecanObject
+ (NSNotification *notificationWithName:(NSString *aName

object:(id)anObject Returns a notification object that associates the name
userinfo:(NSDictionary *userinfo aNamewith the objectanObjectand the dictionary of

arbitrary datauserinfo userinfomay benil.

Querying a Notification Object

— (NSString *pame Returns the name of the notification.

— (id)object Returns the object (such as the sender)slzaSociated
with this notification.
— (NSDictionary *userinfo Returns a dictionary object associated with this

notification. Returnsil if there is no such object.
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NSNotificationCenter

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSNotification.h

Class Description

An NSNotificationCenter object (or simphpotification centeris essentially a notification dispatch table. It notifies

all obserers of @ents meeting specific criteria of notification and sentleis eent information is encapsulated

in NSNotification objects, also kmm asnotification objectsor simply, naotifications Client objects rgister

themseles as obseers of a specific notification originating in another object. When the condition occurs to signal
a notification, some object (which may or may not be the object athgrasts an appropriate notification object

to the notification cente(See the class specification of NSNotification for more on notification objects.) The
notification center dispatches a message to each ebgasing the selector prioled by the obseegr), with the
notification as the sole @ument.

An object r@isters itself to obseevnotifications by thaddObserwer:selector:name:object:method, specifying
the object and associated notification &nis to see. Heever, the obserer need not specify both of these
parameters. If it specifies only the object, it will sélenotifications associated with that object. If the object
specifies only a notification name to obsgiiv will see that notification fany object wheneer it's posted.

The methodgostNotificationName:object: andpostNotificationName:object:userinfo: are preided as
convenience methods, which both create and post notifications.

Each task has a drflt notification center

As an gample of using the notification centeuppose your program can perform a number ofersions on tet
(for instance, MIF to RF or RTF to ASCII). You have defined a class of objects that perform thosgersions,
Corvertor. Corvertor objects might be added or rerad during programxecution. Your program has a client
object that vants to be notified when ceertors are added or rewex, allaving the application to reflect the
available options in a pop-up list. The client objecitd register itself as an obsewvby sending the folleing
messages to the notification center:

[[NSNoatificationCenter defaultCenter] addObserver:self
selector: @selector(objectAddedToConvertorList:)
name:@"NSConverterAdded" object:nil];

[[NSNotificationCenter defaultCenter] addObserver:self

selector:@selector(objectRemovedFromConvertorList:)
name:@"NSConverterRemoved" object:nil];
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When a user installs or rewes a coverter the Corertor sends one of the folling messages to the notification
center:

[[NSNoatificationCenter defaultCenter]
postNotificationName: @"NSConverterAdded" object:self];

or

[[NSNotificationCenter defaultCenter]
postNotificationName: @"NSConverterRemoved" object:self];

The notification center identifies all obsers who are interested in the “NS®erterAdded” or
“NSCorverterRemued” notifications by imoking the method thespecified in the selectorgarment of
addObsewer:selector:name:object: In the case of ouxample obsersr, the selectors are
objectAddedToCorvertorList: andobjectRemoredFromCorvertorList: . Assume the Caertor class has an
instance methodonvertorName that returns the name of the @ertor object. Then the
objectAddedToCorvertorList: method might hae the follaving implementation:

- (void)objectAddedToConvertorList:(NSNotification *)notification
{

Convertor *addedConvertor = [notification object];

/I Add this to our popup (it will only be added if not there)...
[myPopUpButton addltem:[addedConvertor convertorName]];

}

The comwertors dort need to knev arything about the pop-up list oryanther aspect of the user in@é to your
program.

Accessing the Default Notification Center

+ (NSNotificationCenter JefaultCenter Returns the delult notification center object; used for
generic notifications.

Adding and Removing Obser vers

— (woid)addObsewer:(id)anObserver RayistersanObserveandaSelectowith the recaier so
selector(SEL)aSelector thatanObservereceves araSelectomessage when a
name(NSString *aName notification of nam@Nameis posted to the notification
object:(id)anObject center byanObject If anObjectis nil, obserer will get

posted whateer the object is. [ANameis nil, obserer
will get posted for all notifications that matahObject

— (void)removeObsewer:(id)anObserver RemwesanObservems the obsesr of aly notifications
from ary objects.
— (woid)removeObsewer:(id)anObserver RemwesanObservems the obseer ofaName
name:(NSString *aName notifications fromanObject

object:anObject
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Posting Notifications
— (void)postNotification:(NSNotification *aNotification

PostsaNotificationto the notification centeRaises
NSInvalidArgumentException if the name associated
with aNotificationis nil.

— (wid)postNotificationName(NSString *aName Creates a notification object that associatéameand

object:(id)anObject anObjectand posts it to the notification center

— (void)postNotificationName(NSString *aName Creates a notification object that associatéameand
object:(id)anObject anObjectand posts it to the notification centaserinfo
userinfo:(NSDictionary *userinfo is a dictionary of arbitrary data that will be passed with

the notificationuserinfomay benil.
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NSNotificationQueue

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSNoatificationQueue.h

Class Description

NSNotificationQueue objects (or simphptification queuédsact as bffers for notifications centers (instances of
NSNoatificationCenter). A notification queue maintains naotifications (instances of NSNaotification) generally in a
FIFO order (First In First Out). When a notification rises to the “top” of the queue, the queue posts it to the
notification centerwhich in turn dispatches the notification to all objectgstered as obsegvs.

NSNotificationQueue contriltes tvo important features to OpenStepotification mechanism: asynchronous
posting and the coalescing of notificationsth/MSNotificationCentespostNotification: and its ariants, you can
post a notification immediately to a notification ceniteswever, the irvocation of the method is synchronous:
Before the posting object can resume its threadexfigion, it must @it until the notification center dispatches the
notification to all obserrs and returns. ifth NSNotificationQueus’enqueueNotification:postingStyle:and
enqueueNotification:postingStyle:coalesceMaslofModes:, hawvever, you can post a notification
asynchronously by putting it on the queue. These methods immediately return tokiregiobject after putting
the notification in the queue.

Posting to a notification queue can occur in one of thréerelift styles. The posting style is agwment to both
enqueueNotification:...methods:

» NSPostWhenldle. The natification is posted when the run loop is idle.
* NSPostASAR The notification is posted as soon as possible.
* NSPostNow. The notification is posted immediately to the notification center

Note: See “Enqueuing with the Dérent Posting Style€'shelow, for details on andx@mples of enqueuing
notifications with the threpostingStyle: constants.

What is the diierence between enqueuing notifications W&PostNow and posting notifications
(postNotification:)? Both post notifications immediatelyuftsynchronously) to the notification centéEne
difference is thaénqueueNotification:...(with NSPostNow as posting style) coalesces notifications in the queue
before posting whil@ostNotification: does not.
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Coalescing is a process that rem® notifications in the queue that are similar to the natification just enqueued (or
posted, if posting style MSPostNow. The notification queue scans the notifications in the queue for those with
attributes matching the menotification and remaes them, xcept for the notification that is topmost in the queue
(closest to being posted)ol indicate the criteria for similarity by specifying the NSNotificationCoalescing
constants in the third gmment ofenqueueNoatification:postingStyle:coalesceMaslofModes: (OR them in if
multiple):

* NSNotificationNoCoalescing Do not coalesce notifications in the queue.
» NSNotificationCoalescingOnNameCoalesce notifications with the same name.
« NSNotificationCoalescingOnSenderCoalesce notifications with the same sender

Every task has a daitilt notification queue, which is associated with the sagéhult notification centefYou can
create your wn notification queues, andyeamultiple queues per center and task;ymu can hae only one
notification center per task. NSNotificationQueue is a public, concrete class; instances of it are mutable.

Enqueuing with the Different Posting Styles

Any notification enqueued with ti¢SPostASAP posting style is posted to the notification center when the code
executing in the current run loop callout completes. Callouts can be Applicatioveliitraessages, file descriptor
changes, timers, or another asynchronous notificatimndYypically use th&lSPostASAP posting style for an
expensve resource, lik the Display PostScript senvWhen maw clients drav on the windav buffer during a

callout, it's expensve to flush the iffer to the Display PostScript senafter gery drav operation. So in this case,
eachdraw... method enqueues some notification such as “FlushThexSernith coalescing on name and sender
specified, and a posting styleNEFPoStASAR As a result, only one of those notifications is dispatched at the end
of the current callout, and the windduffer is flushed only once.

A notification enqueued with théSPostldle posting style is posted only when the run loop is ira# state. In

this state, there is nothing in the run laoipput channels, be it timers or other asynchronous notifications. A typical
example of enqueuing with ti¢SPostldle posting style occurs when the user typgs #nd the program displays

the size of the ta in bytes som&here. It would be ery expensie (and not gry useful) to update the displayed

size after each character the user types, especially if the useragpésn this case, the program enqueues a
notification after each character typed such as “ChangeTheDisplayedSize” with coalescing turned on and a posting
style of NSPostWhenldle. When the user stops typing, the single “ChangeTheDisplayedSize” notification in the
gueue (due to coalescing) is posted when the run loop is ait atate and the display is updated.

A natification enqueued witNSPostNow is posted immediately to the notification cen¥@u enqueue a
notification withNSPostNow (or post one with NSNotificationCentepostNotification:) when you do not
require asynchronous calling befa. For mary programming situations, synchronous hebiais not only
allowable lut desirable; you ant the natification center to return after dispatching so you can be sure that
observing objects lva receied the natification. Of course, you should enqueue M&RostNow rather than use
postNotification: when there are similar notifications in the queue that yamt ¥ remue through coalescing.
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Creating Notification Queues

+ (NSNotificationQueue PefaultQueue Returns the defult NSNotificationQueue object for the
current task. This objectwahys uses the dafilt
notification-center object for the same task.

— (id)init Initializes and returns an NSNotificationQueue object that
uses the delllt notification-center object.

— (id)initW ithNotificationCenter: (NSNotificationCenter MotificationCenter
Initializes and returns an NSNotificationQueue object that
uses the notification-center object specified in
notificationCenter

Inserting and Removing Notifications From a Queue

— (void)dequeueNatificationsMatching(NSNotification *notification
coalesceMaskunsigned infjoalesceMask Remaes all notifications from the queue that match the
notificatioris attritutes as specified lypalesceMask
The mask (set through NSNotificationCoalescing
constants) can specify notification name, notification
senderor both name and sender

— (wid)enqueueNoatification(NSNotification *notification
postingStyle(NSPostingStylg)ostingStyle  Puts anotificationin the queue that the queue will post to
thenotification center at the time indicated by
postingStyleThe notification queue posts in all runloop
modes, and it coalesces only notifications in the queue
that match both the name and senderatification

— (woid)enqueueNotification(NSNotification *notification
postingStyle(NSPostingStylg)ostingStyle  Puts anotificationin the queue that the queue will post to
coalesceMaskunsigned injoalesceMask the notification center at the time indicated by
forModes:(NSArray *)modes postingStylebut only if the runloop is in a mode
identified by one of the string objects in thedes
array The notification queue coalesces related
notifications in the queue as specifiedbglesceMask
If modess nil, all runloop modes arelid for posting.
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NSNumber

Inherits From: NSValue : NSObject

Conforms T o: NSCoding, NSCopying (NSValue)
NSObject (NSObject)

Declared In: Foundation/NS¥lue.h

Class Description

NSNumber objects puide an object-oriented wrapper for the standard C-language number datintypiesible,
etc.). The Bundation Kit5 collection classes can store only objects, so this clags@sa vay to prepare numbers
of various types for use with the collection classes.

NSNumbeywhich inherits from NS&lue, preides methods for creating number objects that contain data of a
specified type. It also pvidles methods foneracting data from a number object and casting the data to be of a
particular type. Br determining whether wnumber objects are equal, NSNumbewjates thecompare: method.

Allocating and Initializing

+ (NSNumber *humberWithBool: (BOOL)value  Creates and returns a humber object represewding of
the typeBOOL.

+ (NSNumber *humberWithChar: (charyalue Creates and returns a number object represeviilng of
the typechar.

+ (NSNumber *humberWithDouble: (doubleyalue
Creates and returns a number object represewdiiog of
the typedouble.

+ (NSNumber *humberWithFloat: (floatvalue Creates and returns a number object represewxdiing of
the typefloat.

+ (NSNumber *humberWithint: (int)value Creates and returns a number object represevilng of
the typeint.

+ (NSNumber *humberWithLong: (long)value Creates and returns a number object represeviilng of
the typelong.

+ (NSNumber *humberWithLongLong: (long longyalue
Creates and returns a number object represevxdiing of
the typelong long.

+ (NSNumber *humberWithShort: (shortyalue Creates and returns a number object represevilng of
the typeshort.
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+ (NSNumber *humberWithUnsignedChar:(unsigned chavalue
Creates and returns a number object represevaiig of
the typeunsigned char

+ (NSNumber *humberWithUnsignedint: (unsigned intyalue
Creates and returns a number object represewdiig of
the typeunsigned int

+ (NSNumber *humberWithUnsignedLong:(unsigned long)alue
Creates and returns a number object represeviilng of
the typeunsigned long

+ (NSNumber *humberWithUnsignedLongLong:(unsigned long longgrlue
Creates and returns a number object represevaiig of
the typeunsigned long long

+ (NSNumber *humberWithUnsignedShort:(unsigned shortalue
Creates and returns a number object represewdiig of
the typeunsigned short

Accessing Data

— (BOOL)YoolValue Returns the recegr’'s value as a boolearalue.

— (charkharValue Returns the receér’'s value as a charactealue.

— (doublejloubleValue Returns the receér’'s value as a double precision floating
point \value.

— (float¥loatValue Returns the receg¢r’'s value as a single precision floating
point value.

— (int)intValue Returns the recegr’s value as a ingger \alue.

— (long longlongLongValue Returns the recegr’s value as a long long double precision
floating point alue.

— (long)ongValue Returns the recegr’'s value as a long double precision
floating point \alue.

— (shortyhortValue Returns the receér’'s value as a short irger \alue.

— (NSString *stringValue Returns the receér’s value as a string contained in an
NSString object.

— (unsigned chamnsignedChar\alue Returns the recegr’s value as an unsigned charactaiue.

— (unsigned int)nsignedintValue Returns the receér’'s value as an unsigned igter \alue.

— (unsigned long longnsignedLongLong\alue Returns the receér’'s value as an unsigned long long
double precision floating pointiue.
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— (unsigned longinsignedLong\alue Returns the rece¢r’'s value as an unsigned long double
precision floating pointalue.

— (unsigned shoninsignedShort\alue Returns the receér’'s value as an unsigned short igee
value.

Comparing Data

— (NSComparisonResuthmpare:(NSNumber *ptherNumber
Compares the recar tootherNumberusing ANSI C rules
for type coersion, and returns an NSComparisonResult.
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NSObject

Inherits From: none(NSObject is theoot class)
Conforms T o: NSObject
Declared In: Foundation/NSObiject.h

Foundation/NSRunLoop.h

Class Description

NSObject is the root class of all ordinary ObjeetC inheritance hierarchies; it has no superclass. Its auerf

derives from tvo sources: the methods it declares directly and those declared in the NSObject protocolatts interf
is divided in this vay so that objects inheriting from other root classes (notably NSProxy) can stand in for ordinary
objects without heing to inherit from NSObject. The folldng discussion maids no distinction between the
methods declared in this class and those declared in the NSObject protocol.

From NSObiject, other classes inherit a basic iaterto the run-time system for the Objee language. I8

through NSObject that instances of all classes obtain their ability tedakabjects. Among other things, the
NSObject class prades inheriting classes with a framerk for creating, initializing, deallocating, comparing, and
archving objects, for performing methods selected at run-time, for querying an object about its methods and its
position in the inheritance hieragcland for forvarding messages to other objects: &ample, to ask an object

what class it belongs to, yalsend it @lassmessage.dfind out whether it implements a particular method, gou’
send it aespondsbSelector:message

The NSObiject class is an abstract class; programs use instances of classes that inherit from N&0&jectfb
NSObject itself.

Initializing an Object to Its Class

Every object is connected to the run-time system througbaisstance ariable, inherited from the NSObject
classisaidentifies the object’class; it points to a structure tisatbmpiled from the class definition. Through

an object can find whater information it needs at run time—such as its place in the inheritance hyethecize

and structure of its instancanables, and the location of the method implementations it can perform in response
to messages.

Because all ordinary objects inherit directly or indirectly from the NSObject clagsltiave this \ariable. The
defining characteristic of an “object” is that its first instareéable is ansa pointer to a class structure.

The installation of the class structure—the initializatiorsef—is one of the responsibilities of th#oc and
allocWithZone: methods, the same methods that create (allocate memoryvoinstances of a class. In other
words, class initialization is part of the process of creating an objsatpitleft to the methods, suchiai, that
initialize individual objects with their particular characteristics.
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Instance and Class Methods

Every object requires an intade to the run-time system, whethes &h instance object or a class objeot. F

example, it should be possible to ask either an instance or a class whether it can respond to a particular message.
So that this wn't mean implementingvery NSObject method twice, once as an instance method aimdaesga

class method, the run-time system treats methods defined in the root class in a sgecial w

Instance methods defined in tlwetrclass can be performed both by instances
and by class objects.

A class object has access to class methods—those defined in the class and those inherited from thevelisses abo
in the inheritance hierargh-but generally not to instance methodswéeer, the run-time systemgs all class
objects access to the instance methods defined in the root clgsdagsobject can performyaroot instance

method, preided it doesrt’have a class method with the same name.

For example, a class object could be sent messages to perform NS&gsptndsbSelector:and
perform:withObject: instance methods:

SEL method = @selector(riskAll:);

if ([MyClass respondsToSelector:method] )
[MyClass perform:method withObject:self];

When a class object reges a message, the run-time system looks first at theeesaet of class methods. If it

fails to find a class method that can respond to the message, it looks at the set of instance methods defined in the
root class. If the root class has an instance method that can respond (as NSObject espsrids DSelector:
andperform:withObiject: ), the run-time system uses that implementation and the message succeeds.

Note that the only instance methogaitable to a class object are those defined in the root class. If MyClass in the
example abge had reimplemented eithexspondsDSelector:or perform:withObject: , those n& versions of

the methods wuld be &ailable only to instances. The class object for MyClass could perform onlgriens
defined in the NSObject class. (Of course, if MyClass had implemesgpdndsDSelector:or

perform:withObject: as class methods rather than instance methods, the olaisispgrform those meversions.)

Initializing the Class
+ (void)initialize Initializes the class beforestused (before it reass its

first message).

Creating and Destroying Instances

+ (id)alloc Returns a ng, uninitialized instance of the regaig class.
+ (id)allocWithZone:(NSZone *yone Returns a ng, uninitialized instance of the ree@ig class
in zone
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+ (id)new Allocates a n& instance of the recgng class, sends it an

init message, and returns the initialized object returned

by init. This method is simply a ceanient coer for
thealloc andinit methods.

— (id)copy InvokescopyWithZone:. This method is implemented in
NSObject as a carnience to subclasses. A subclass
need oerride onlycopyWithZone: for bothcopy and
copyWithZone: to operate correctly

— (void)dealloc Deallocates the memory occupied by the nexei

— (id)init Implemented by subclasses to initialize & mdject (the
recever) immediately after memory for it has been
allocated.

— (id)mutableCopy InvokesmutableCopyWithZone:. This method is

implemented in NSObject as a eenience to
subclasses. A subclass needrode only
mutableCopyWithZone: for bothmutableCopy and
mutableCopyWithZone: to operate correctly

Identifying Classes

+ (Classtlass Returnsself. Since this is a class method, it returns the class
object.
+ (Classyuperclass Returns the class object for the reegs superclass.

Testing Class Functionality

+ (BOOL)instancesResponddSelector(SEL)aSelector
Returns YES if instances of the class are capable of
responding t@Selectomessages, and NO if §iee
not.

Testing Protocol Conformance

+ (BOOL)conformsToProtocol:(Protocol *aProtocol
Returns YES if the recaing class conforms taProtocol
and NO if it doestt:
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Obtaining Method Information

+ (IMP)instanceMethodForSelector(SEL)aSelector
Locates and returns the address of the implementation of
theaSelectoiinstance method.

— (IMP)methodForSelector(SEL)aSelector Locates and returns the address of the vecsi
implementation of thaSelectomethod, so that it can
be called as a function.

— (NSMethodSignature M)ethodSignatureForSelector(SEL)aSelector
Returns an object that contains a description of the
aSelectomethod, onil if the aSelectormethod can’
be found.

Describing Objects

+ (NSString *pescription Subclasseswverride this method to return a
human-readable string representation of the contents of
the receier. NSObjects implementation simply prints
the name of the reasir’s class.

Posing

+ (void)poseAsClasqClassaClass Causes the recgng class to “pose as” its superclass.

Error Handling

— (wid)doesNotRecognizeSelectdiSEL)aSelector
HandlesaSelectomessages that the reasi doesrt’
recognize.

Sending Deferred Messages

+ (void)cancelPreviousPerformRequestsWth T arget:(id)aTarget
selector(SEL)aSelector Cancels préious perform requests Yiag the same tget
object:(id)anObject and agument (as determined lgEqual:), and the
same selectoflhis method remas timers only in the
current run loop, not all run loops.

— (wid)performSelector(SEL)aSelector Sends amaSelectormessage tanObjectafterdelay self
object:(id)anObject andanObijectare retained until after the action is
afterDelay:(NSTimelntenal)delay executed.
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Forwarding Messages

— (wid)forwardIn vocation:(NSlrvocation *anlnvocation
Implemented by subclasses to fargd messages to other
objects.

Archiving

— (id)awakeAfterUsingCoder:(NSCoder *aDecoderimplemented by subclasses to reinitialize the xecelhe
NSObject implementation of this method simply
returnsself.

— (ClassglassForAr chiver Identifies the class to be used during aricig. NSObject
implementation returns the object returned by
classForCoder:.

— (ClassglassForCoder Identifies the class to be used during serialization. An
NSObject returns itsven class by defult.

— (id)replacementObjectforAr chiver:(NSArchiver *)anArchiver
Allows an object to substitute another object for itself
during archiing. NSObject implementation returns
the object returned meplacementObjectiorCoder:.

— (id)replacementObjectforCoder:(NSCoder *anEncoder
Allows an object to substitute another object for itself
during serialization. NSObjestimplementation

returnsself
+ (void)set\ersion:(int)version Sets the classevsion humber toersion
+ (int)version Returns the @rsion of the class definition.

OpenStep Specification—10/19/94 Classes: NSObjec2-109



NSProcessinfo

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSProcessinfo.h

Class Description

The NSProcessinfo class pides methods to access process-wide information. An NSProcessinfo object can
return such information as thegaments, evironment, host name, or process name.grloeessinb class method
returns an NSProcessInfo objeabr Example, the follaving code creates an NSProcessinfo object, which then
provides the name of the current process:

[[NSProcessInfo processinfo] processName];

Getting an NSProcessInfo Object

+ (NSProcessiInfo Processind Returns the NSProcesslInfo object for the process. It is
already initialized. An NSProcessInfo object is created
the first time this method isvoked, and that same
object is returned on each subsequertdation.

Returning Process Information

— (NSArray *jarguments Returns the guments as an array of NSStrings from the
command line.

— (NSDictionary *ervironment Returns a dictionary ofariables defined for the
ervironment from which the processa/launched.

— (NSString *hostName Returns the name of the host system.

— (NSString *processName Returns the name of the process under which this

programs user defults domain is created, and is the
name used in error messages. It does not uniquely
identify the process.

— (NSString *ploballyUniqueString Returns a globally unique string to identify the process.
This method uses the host name, process ID, and a
timestamp to ensure that the string returned will be
globally unigue.
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Specifying a Process Name

— (void)setProcessNamgNSString *newName Sets the name of the processiswName Warning:
Aspects of the esironment like user defults might
depend on the process name, sodyg eareful if you
change this. Setting the process name thig i& not
thread-safe.
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NSProxy

Inherits From: none NXProxy is a pot clas$
Conforms T o: NSObject
Declared In: Foundation/NSProxy

Class Description

The NSProxy class declares the programmatic axterfoproxies—objects that stand in for real objects (usually
descendants of the NSObject class), where the real objectxistayithin the same or another process, perhaps
even in a system of a dé@rent architecture across a netl. To the application, the proxy beles like the real
object, though the real object may not be directly accessible, and in general, inat&@des/of remote objects
are not accessible.

NSProxy class definesviemethods, because proxies respondwrfeessages directlinstead, when a proxy
receves a message it doesréspond to, it encodes the message, including thusremts, in an irocation, and
invokesforwardIn vocation:. Specialized subclasses then direct further processing, such asdiogithe
message to a real object in the same or another process.

Methods defined in this class are methods that the NSProxy class responds todirestfyotherwise noted, none
of these methods are foanded to the proxg correspondent.

Your application in general doesimistantiate NSProxy objects—#fiee created as instances of specialized
subclasses. Proxies are reference-counted so that only a single NSProxy per connection is instantjatedl for an
object.

Creating and Destroying Instances

+ (id)alloc Returns a n&, uninitialized instance of the reugig class.

+ (id)allocWithZone:(NSZone *fone Returns a ng, uninitialized instance of the reggig class
in zone

— (void)dealloc Deallocates the memory occupied by the nexei

Identifying Classes

+ (Classtlass Returnsself. Since this is a class method, it returns the class
object.
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Obtaining Method Information

— (NSMethodSignature mMethodSignatureForSelector:(SEL)aSelector
Implemented by subclasses to return an object that contains
a description of thaSelectomethod, onil if the
aSelectomethod car’be found. The NSProxy
implementation of this method raises an
NSInvalidArgumentExceptionxeeption.

Describing Objects

— (NSString *fescription Prints the name of rea@r’s class and the kadecimal
value of the itsd.

Forwarding Messages

— (void)forwardIn vocation:(NSlnvocation *jnvocation
Implemented by subclasses to fand messages to other
objects. The NSProxy implementation of this method
raises an NSkalidArgumentExceptionxeeption.
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NSRecursiveLock

Inherits From: NSObject
Conforms T o: NSLocking

NSObject (NSObject)
Declared In: Foundation/NSLock.h

Class Description
NSRecursieLock is used for locks that need to be reacquired by the same thread.

An NSRecursieLock locks a critical section of code such that a single thread can reaquire the lock multiple times
without deadlocking, while pventing access by other threads. (Note that this implies that a vedordi will not

protect a critical section from a signal handler interrupting the thread holding the lock.) Hergamateavhere

a recurste lock functions properlyus other lock types auld deadlock:

/I create the lock only once!

NSRecursiveLock *theLock = [NSRecursiveLock new];
I* ...other code... */

[theLock lock];

/* ... possibly a long time of fussing with global data... */

[theLock lock]; /* possibly invoked in a subroutine */
[theLock unlock];

[theLock unlock];

The NSConditionLock, NSLock, and NSRecuediock classes all implement the NSLocking protocol with
various features and performance characteristics; see the other class descriptions for more information.

Acquiring a Lock

— (BOOL)ryLock Attempts to acquire a lock. Returns YES if successful and
NO otherwise. This method can be called repeatedly to
produce nested locks.
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NSRunLoop

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSRunLoop.h

Class Description

The NSRunLoop class declares the programmatic atterio objects that manage input sources. An NSRunLoop
object processes input for sources such as mousegnabkd @ents from the winde system, NSimers, POSIX

file descriptors, and NSConnections, based wdeargument. A gren NSRunLoop object processes input for
input sources associated with a particular mode.

In general, your applicationam’t need to either create orgicitly manage NSRunLoop objects. Each thread has
an NSRunLoop object automatically created for it. The NSApplication object createsit theéad and therefore
creates a dafilt run loop.

Applications vanting to perform theirwn explicit run loop management should send¢he entRunLoop
message to the NSRunLoop class object to obtain the NSRunLoop object for the current threadkéhenarof
the methods described belin “Running a Run Loop” to obtain input.

Currently defined modes are:

NSDefaultRunLoopMode Use this mode to deal with input sources other than NSConnections. Defined
in theFoundation/NSRunLoop.hheader file.

NSConnectionReplyMode  Use this mode to indicate NSConnectiorating for replies. Defined in the
Foundation/NSConnectionh header file.

Accessing the Current Run Loop
+ (NSRunLoop *furrentRunLoop Returns the NSRunLoop for the current thread.
— (NSString *rurr entMode Returns the current run loop mode.

— (NSDate *imitDateForMode: (NSString *mode Polls timers and platform-specific input managers for their
limit date (if ary). Timers will fire if appropriate.
Returnanil if there are no input sources for this mode.

OpenStep Specification—10/19/94 Classes: NSRunLoo®-115



Adding T imers

— (void)addTimer: (NSTimer *)aTimer
forMode:(NSString *mode

Running a Run Loop
— (wid)acceptinputForMode: (NSString *)mode
beforeDate{NSDate *}imitDate

— (void)run

— (BOOLYunMode: (NSString *mode
beforeDate(NSDate *JimitDate

— (wid)runUntilDate: (NSDate *}JimitDate
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Registers the timeaTimer with input filtermode The run
loop causes the timer to fire at its scheduled fire date.
Note that timers are remed from modes if thesupply
nil as their fire date.

Runs the run loop, accepting input from the input sources
for the mode specified byiodeuntil the time specified
by limitDate.

Runs the run loop in the daflt mode until there is nothing
to do.

Runs the run loop, accepting input from filkeode
until limitDate or until the earliest limit date for input
sources in this mode. Returns NO without starting the
run loop if there are no limit dates set for input sources
(that is, theres nothing to do).

Runs the run loopntil limitDate or until there are no limit
dates set foinput sources (that is, thesaothing to
do).
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NSScanner

Inherits From: NSObject
Conforms T o: NSCopying

NSObject (NSObject)
Declared In: Foundation/NSScannér

Class Description

The NSScanner class declares the programmaticantetd an object that is capable of scanning NSString objects
(strings of characters in the Unicode character encodingyetting the scanned strings tarious numeric
representations, or scanning characters from a character set.

Generally you instantiate a scanner object by sending osearfnerWthString : or
localizedScannerVithString : methods to the NSScanner class object. Either method returns a scanner object
initialized with the string you pass in.

NSScanner prades methods of configuring the betta of the scansetCaseSensite: specifies whether the

scanner will treat upper case andidwo case letters as distinsetCharactersoBeSkipped:determines the set of
characters that will be skipped while scanning. The preset set of characters to skip are whitespadmand ne
characterssetLocale:specifies the locale to be used while scanning strseScanLocation:sets the indein

the string object at that scanning will commence. Using this method, you can repeatedly scan portions of a string.

Scanning is performed usingyaof thescan.. methods listed under “Scanning a String”.

Note that floating point numbers are assumed to be IEEE compliant.

Creating an NSScanner

+ (id)localizedScannerWthString: (NSString *aString
Creates and returns a scanner that sa8tring Invokes
initW ithString: and sets the locale to the usetefult

locale.
+ (id)scannerWithString: (NSString *aString Creates and returns a scanner that saSiring
— (id)initW ithString: (NSString *|String Initializes the receker, a nevly allocated scanngto scan

aString Returnsself.

Getting an NSScanner’ s String

— (NSString *¥tring Returns the string object that the scannas wreated with.
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Configuring an NSScanner

— (BOOL)caseSensitie Returns YES if the scanner distinguishes case, and NO
otherwise. Scanners are by adf not case sensite.

— (NSCharacterSet ¢haractersToBeSkipped Returns a character set object containing those characters
that the scanner ignores when looking for an element.
The deéult set is the whitespace anduliae character
set.

— (NSDictionary *jocale Returns a dictionary object containing locale information.
Returnsnil if the locale dictionary has not been set.

— (unsignedcanLocation Returns the character indat which the scanner will gin
its next scanning operation.

— (void)setCaseSensitie:(BOOL)flag If flag is YES, the scanner considers case when scanning
characters. Iflag is NO, it ignores case distinctions.
NSScanners are by defit not case sensite.

— (wid)setCharactersToBeSkipped(NSCharacterSet &Set
Sets the scanner to ignore characters fa@®atwhen
scanning its string.

— (woid)setLocale(NSDictionary *JocaleDictionary Sets the receer’s dictionary object containing locale
information.

— (woid)setScanLocation{unsigned ininindex Sets the location at which thextacan will bgin to
aninde.

Scanning a String

In thescan..methods listed here, tMalueaguments (which arealues returned by reference) are optionaksP
an agument alue ofnil if you do not wish a returnalue.

— (BOOL)scanCharactersFomSet{NSCharacterSet gSet
intoString: (NSString **)value Scans the string as long as characters aSetare
encountered, accumulating characters into an optional
string thats returned by reference value If any
characters are scanned, returns YES; otherwise returns
NO.

— (BOOL)scanDouble(double *Vvalue Scans aouble into valueif possible. Returns YES if a
valid floating-point gpression s scanned; NO
otherwise. HUGE_XL or -HUGE_\AL is putin
valueon overflow; 0.0 on underfiw. Returns YES in
overflow and underflev cases
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— (BOOL)scanFloat{float *)value Scans dloat into valueif possible. Returns YES if alid
floating-point &pression vas scanned; NO otherwise.
HUGE_\AL or -HUGE_\AL is put invalueon
overflow; 0.0 on underfle. Returns YES inwerflow
and underfler cases.

— (BOOL)scanint:(int *)value Scans afint into valueif possible. Returns YES if alid
integer pression s scanned; NO otherwise.
INT_MAX or INT_MIN is put invalueon overflow.
Returns YES in eerflow cases.

— (BOOL)scanLongLong{long long *\alue Scans dong long int into valueif possible. Returns YES
if a valid integer expression s scanned; NO
otherwise. LONG_LONG_MAX or
LONG_LONG_MIN is put invalueon overflow.
Returns YES in eerflow cases.

— (BOOL)scanString:(NSString *aString Scans forString and if a match is found returns by
intoString: (NSString **)value reference in the optionahlueargument a string object
equal to it. [faStringmatches the characters at the scan
location, returns YES; otherwise returns NO.

— (BOOL)scanUpToCharactersFromSet(NSCharacterSet &Set
intoString: (NSString **)value Scans the string until a character fraBetis encountered,
accumulating characters encountered into a stringsthat’
returned by reference in the optiomalueagument. If
ary characters are scanned, returns YES; otherwise
returns NO.

— (BOOL)scanUpToString: (NSString *aString Scans the string untStringis encountered,
intoString: (NSString **)value accumulating characters encountered into a stringsthat’
returned by reference in the optiomalueargument. If
ary characters are scanned, returns YES; otherwise
returns NO.

— (BOOL)sAtENd Returns YES if the scanner hadhausted all characters in
(
its string; NO if there are characters left to scan.
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NSSerializer

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSSerialization.h

Class Description

The NSSerializer class prdes a mechanism for creating an abstract representation of a property list. (In
OpenStep, property lists are defined to be—and to contain—objects of these classes: NSDN&@raay
NSString, NSData). The NSSerializer class stores this representation in an NSData object in an
architecture-independent format, so that property lists can be used withutist@pplications. NSSerializer’
companion class NSDeserializer declares methods thathalabstract representation and recreate the property
list in memory

In contrast to arckiing (see the NSArcher class specification), the serialization process presemy structural
information, not class information. Thus, if a property list is serialized and then deserialized, the objects in the
resulting property list might not be of the same class as the objects in the original propertyvkserHbe

structure and interrelationships of the data in the resulting property list are identical to that in the original, with one
possible gception.

The eception is that when an object graph is serialized, the mutability of the containers objects (NSDictionary and
NSArray objects) is presezd only devn to the highest node in the graph that has an immutable coniiner

if an NSArray contains an NSMutableDictionaitye serializedersion of this object graphould not presem the
mutability of the dictionary or anof the mutable objects it contained. Since serialization dopsasere class
information or—in some cases—mutabilitpding (as implemented by NSCoder and NSAsmiis the preferred

way to male object graphs persistent.

The NSSerializer class object pides the intedce to the serialization process; you danéate instances of
NSSerializerYou might subclass NSSerializer to modify the representation it createsafople, to encrypt the
data or add authentication information.

Other types of data besides property lists can be serialized using methods declared by the NSData and
NSMutableData classes (sssrializeDataAt:ofObjCType:context: and
deserializeDataAt:ofObjCType:atCursor:context:), alloving these types to be represented in an
architecture-independent format. Furthermore, the NSGJgj€SerializationCallBack protocol alls you to
serialize and deserialize objects that arproperty lists.
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Serialization of Proper ty Lists

+ (NSData *¥erializePropertyList: (id)aPropertyList
Creates a data object, serializ&gopertyListinto it, and
returns the data obje@PropertyListmust be a kind of
NSData, NSString, NSArrapr NSDictionary

+ (void)serializePropertyList: (id)aPropertyList Serializes the property lisiPropertyListin the mutable
intoData: (NSMutableData *ndata data objectndata aPropertyListmust be a kind of
NSData, NSString, NSArrapr NSDictionary
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NSSet

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying, NSMutableCopying
NSObject (NSObject)

Declared In: Foundation/NSSet.h

Class Description

The NSSet class declares the programmatic aterfo an object that manages an immutable set of objects. NSSet
provides support for the mathematical concept 8éBA set, both in its mathematical sense and in the OpenStep
implementation of NSSet, is amordered collection of distinct elements. OpenStepvies the NSMutableSet
class for sets whose contents may be altered, and alddggohe NSCountedSet class for sets that can contain
multiple instances of the same element.

Use set objects as an altermatio array objects when the order of elements is not importaebformance in
testing whether an object is contained in thassatconsideration—while arrays are ordered, testing for
membership is slger than with sets.d¥ example, the NSSet methedntainsObject: operates in O(1) time when
applied to a set, whileontainsObject: operates in O(N) time when applied to an array

Objects in a set must respondhsh andisEqual: methods. See the NSObject protocol for detailbashand
isequal:.

Generally you instantiate an NSSet object by sending one cfdhe methods to the NSSet class object. These
methods return an NSSet object containing the elementsy{ifyan pass in as guments. Theetmethod is a
“convenience” method to create an empty setviMereated instances of NSSet created bgking thesetmethod
can be populated with objects usiny afi theinit... methodsinitW ithObjects:: is the designated initializer for
the NSSet class. Objects added to the set are not copied; eaitteobject recets aretain message beforest’
added to the set.

NSSet praides methods for querying the elements of theadi€bjects returns an array containing all objects in
the setanyObjectreturns some object in the satuntreturns the number of objects currently in therseimber:
returns the object in the set that is equal to a specified object. AdditjaghallytersectsSet:tests for set
intersectionjsEqualToSet: tests for set equalitandisSubsetOfSettests for one set being a subset of the
specified set object.

TheobjectEnumerator method pruides for traersing elements of the set one by one.

NSSets makeObjectsRerform: andmakeObjectsRerform:withObject: methods preides for sending messages
to individual objects in the set.
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Exceptions

NSSet implements thencodeWthCoder: method, which raises NSinternallnconsisigbaeption if the number
of objects enumerated for encoding turns out to be unequal to the number of objects in the set.

Allocating and Initializing a Set
+ (id)allocWithZone:(NSZone *yone
+ (id)set
+ (id)setWithArray: (NSArray *)array

+ (id)setWithObject: (id)anObject

+ (id)setWithObjects: (id)firstObj,...

— (id)initW ithArray: (NSArray *array

— (id)initW ithObjects: (id)firstObj,...

— (id)initwW ithObjects:(id *)objects
count:(unsigned ingount

— (id)initW ithSet:(NSSet *anotherSet

— (id)initW ithSet:(NSSet *set
copyltems:(BOOL)flag
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Creates and returns an uninitialized set objezbire
Creates and returns an empty set object.

Creates and returns a set object containing the objects in
array.

Creates and returns a set object containing the single
elementanObject.

Creates and returns a set object containing the objects in the
argument list. The object list is comma-separated and
ends withnil .

Initializes a nevly allocated set object by placing in it the
objects contained iarray.

Initializes a navly allocated set object by placing in it the
objects in the gument list. The object list is
comma-separated and ends with

Initializes a navly allocated set object by placing in
it countobjects from th@bjectsarray

Initializes a nevly allocated set object by placing in it the
objects contained ianotherSet.

Initializes a navly allocated set object by placing in it the
objects contained ianotherSefor immutable copies of
them, ifflag is YES).
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Querying the Set
— (NSArray *mllObjects
— (id)anyObject
— (BOOL)ontainsObject;(id)anObject
— (unsigned infount

— (idymember:(id)anObject

— (NSEnumerator tbjectEnumerator
Sending Messages to Elements of the Set

— (void)makeObjectsRerform: (SEL)aSelector

— (wid)makeObjectsRerform: (SEL)aSelector

withObject: (id)anObject

Comparing Sets

— (BOOL)intersectsSet{NSSet *ptherSet

— (BOOL)sEqualToSet(NSSet *ptherSet

— (BOOL)isSubsetOfSet{NSSet *ptherSet

Creating a String Description of the Set
— (NSString *fescription

Returns an array containing all the objects in the set.
Returns some object in the setndrif the set is empty
Returns YES ifanObjectis present in the set.

Returns the number of objects currently in the set.

Return the object in the set that is equar®bject or nil
if none is equal.

Returns an enumerator object that lets you access each
object in the set.

Sends amaSelectomessage to each object in the set.

Sends amSelectormessage to each object in the
set, withanObjectas an agument.

Returns YES if therg’ary object in the receing set thas
equal to an object iatherSet

Returns YES if gery object in the receing set is equal to
an object irotherSetand the tw sets contain the same
number of objects.

Returns YES if eery object in the receing set is equal to
an object irtherSetand the receing set contains no
more objects thaatherSetdoes.

Returns a string object that describes the contents of the
recever.

— (NSString *HescriptionWithLocale: (NSDictionary *JocaleDictionary
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Returns a string representation of the NSSet object,
including the keys and walues that represent the locale
data fromlocaleDictionary
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NSString

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying, NSMutableCopying
NSObject (NSObject)

Declared In: Foundation/NSString.h

Foundation/NSEthUtilities.h
Foundation/NSuUftilities.h

Class Description

NSString declares the programmatic irded for objects that create and manage immutable character strings in a
representation-independefdarmat.

NSString (and NSMutableString) are abstract classes for string manipulation. NSStvidggrethods for
read-only access, while NSMutableString aldor changing the contents of the string. NSString and
NSMutableString praide factory methods that return autoreleased instances of unspecified subclasses of strings.

While the actual representation of character strings stored in NSString and NSMutableString is independent of an
particular implementation, you can in general think of the contents of NSString and NSMutableString objects as
being, canonicallyUnicodecharacters (defined by thaichar data type). Methods that use the terms “character”,
“range”, and “length”, refer to strings ahichars and ranges and lengthsusfichar strings—this is important,
because carersion betweennichars and other character encodings is not necessarily one-toasriestance,

an ISO Latinl encoded string of agn length might containfeer or more characters when encodedrashars.

Another important point is thamhichars don't necessarily correspond one-to-one with what is normally thought of
as “letters” in a string; if you need to go through a string in terms of "letters”, use
rangeOfComposedCharacterSequenceAtindex:

Methods that ta& “CString” aguments deal with the dailt eight-bit encoding of the einonment, which could
be, for instance, EUC or ISOLatinlol can alsoxplicitly convert to and from anencoding by using methods
such asnitW ithData:usingEncoding: anddataUsingEncoding:

Constant NSStrings can be created with the @"..." option—such strings should contain only ASCII characters, and
nothing more.

Strings are praded with generic coding betiar when used for storage or distrtton. This behwor is to copy
the contents and prie a generic NSString implementation, losing clagpbeserving mutability

In general, you instantiate NSString objects sending one striihgWith ... methods or the
localizedStringWithFormat: method to the NSString class objeair NSString objects that were allocated
“manually”, use ay of theinitW ith ... methods to initialize the contents of the string object.

The primitive methods to NSString alength andcharacterAtindex:.
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UNIX-style file system path names can be manipulated using the collecgtimgBy... methods described
under “Manipulating File Systenakhs” belov.

Creating T emporary Strings

+ (NSString *JocalizedStringWithFormat: (NSString *format,...

Returns a string created by usfiogmatas gorintf() style
format string, and the folleing aguments asalues to
be substituted into the format string. The usdgault
locale is used for format information.

+ (NSString *stringWithCString: (const char *pyteString
Returns a string containing the charactefsyite String
which must be null-terminatetlyteStringshould
contain characters in the deft C string encoding.

+ (NSString *stringWithCString: (const char *pyteString
length:(unsigned infength Returns a string containing characters fitoyte String
byteStringshould contain characters in thealdf C
string encodinglengthbytes are copied into the string,
regardless of whether a null bytgists inbyteString
Raises NShvalidArgumentException ibyteStringis
NULL

+ (NSString *stringWithCharacters:(const unichar *jhars
length:(unsigned infength Returns a string containirgpars. lengthcharacters are
copied into the string, gardless of whether a null
character xists inchars.

+ (NSString *stringWithContentsOfFile: (NSString *path
Returns a string containing the contents of the file specified
by path This method attempts to determine the
encoding for the file. The string is assumed to be in
Unicode encoding, i if the encoding is determined not
to be Unicode, the daflt C string encoding is used
instead.

+ (NSString *stringWithFormat: (NSString *format,...
Returns a string created by usfiogmatas aprintf() style
format string, and the folleing aguments asalues to
be substituted into the format string.
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Initializing Newly Allocated Strings

— (id)init

— (id)initW ithCString: (const char *#yteString

— (id)initW ithCString: (const char *)yteString
length:(unsigned infength

— (id)initw ithCStringNoCopy: (char *)oyteString
length:(unsigned inflength
freeWhenDone(BOOL)flag

— (id)initW ithCharacters:(const unichar jhars
length:(unsigned infength

— (id)initwW ithCharactersNoCopy:(unichar *)chars
length:(unsigned infength
freeWhenDoneBOOL)flag

— (id)initw ithContentsOfFile:(NSString *path
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Initializes the receker, a nevly allocated NSString, to
contain no characters. This is the only initialization
method that a subclass of NSString showdlke.

Initializes the receier, a navly allocated NSString, by
converting the one-byte charactershiypteStringinto
Unicode characterbyteStringmust be a
null-terminated C string in the deflt C string
encoding.

Initializes the receier, a navly allocated NSString, by
corvertinglengthone-byte characters lnyteStringnto
Unicode characters. This method dogestop at a null
byte.

Initializes the receiker, a navly allocated NSString, by
convertinglengthone-byte characters byteStringinto
Unicode characters. This method dogstop at a null
byte. The receer becomes thenmer ofbyteString;if
flag is YES it will free the memory when it no longer
needs it, bt if flag is NO it won't.

Initializes the receier, a navly allocated NSString, by
copying lengthcharacters fronshars. This method
doesnt stop at a null character

Initializes the receker, a navly allocated NSString, to
containlengthcharacters fronshars. This method
doesnt stop at a null characterhe receier becomes
the avner ofchars; if flag is YES the receer will free
the memory when it no longer needs theut,ifflag is

NO it won’t. Note that the NO case could be dangerous

if used with memory that could be freed. The NO flag
should be used only when the yisted backing store is
permanent.

Initializes the receiker, a navly allocated NSString, by
reading characters from the file whose namevisrgby

path This method attempts to determine the encoding

for the file. The string is assumed to be in Unicode
encoding, bt if the encoding is determined not to be
Unicode, the defult C string encoding is used instead.
Also seewriteToFile:atomically: in “Storing the
String”.
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— (id)initW ithData: (NSData *Hata Initializes the receier, a navly allocated NSString, by
encoding(NSStringEncodingncoding corverting the bytes idatainto Unicode characters.
datamust be an NSData object containing bytes in
encodingand in the defult “plain text” format for that
encoding.

— (id)initwW ithF ormat: (NSString *format,... Initializes the receker, a nevly allocated NSString, by
constructing a string froformatand follaving string
objects in the manner ofintf() .

— (id)initW ithFormat: (NSString *format Initializes the receier, a navly allocated NSString, by
argumentsiva_listiargList constructing a string froformatandargListin the
manner ofvprintf() .
— (id)initW ithFormat: (NSString *format Initializes the receier, a navly allocated NSString, by
locale:(NSDictionary *dictionary;... constructing a string froformatand the formatting
information in the dictionary in the mannermintf() .
— (id)initW ithF ormat: (NSString *format Initializes the receker, a nevly allocated NSString, by
locale:(NSDictionary *dictionary constructing a string froformatand format
argumentsy(va_listiargList information indictionary andargListin the manner of
vprintf() .
— (id)initW ithString: (NSString *}tring Initializes the receier, a navly allocated NSString, by

copying the characters frostring.

Getting a String’ s Length

— (unsigned intgngth Returns the number of characters in the k&zeThis
number includes the inddual characters of composed
character sequences.

Accessing Characters

— (unicharharacterAtindex: (unsigned inthdex Returns the character at the array positieemybyindex.
This method raises awSStringBoundsError
exception ifindex lies begrond the end of the string.

— (woid)getCharactersiunichar *puffer InvokesgetCharacters:range:with the preided buffer
and the entirex@ent of the recekr as the range.
— (void)getCharactersiunichar *puffer Copies characters froaRang in the receier intobuffer,
range:(NSRangeaRang which must be laye enough to contain them. This

method doesotadd a null charactethis method
raises amNSStringBoundsError exception if aly part
of aRang lies bgrond the end of the string.
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Combining Strings

— (NSString *ptringByA ppendingFormat: (NSString *format,...
Returns a string made by usifigmatas gprintf() style
format string, and the folleing aguments asalues to
be substituted into the format string.

— (NSString *stringByAppendingString:(NSString *)aString
Returns a string made by appenda®fringand the
recever.

Dividing Strings into Substrings

— (NSArray *xomponentsSeparatedByStringNSString *sepaator
Finds the substrings in the reesi that are delimited by
sepaator and returns them as the elements of an
NSArray The strings in the array appear in the order
they did in the recefer.

— (NSString *substringFromindex:(unsigned infpdex
Returns a string object containing the characters of the

recever starting from the one atdex to the end. This
method raises aNSStringBoundsError exception if
index lies bgrond the end of the string.

— (NSString *substringFromRange(NSRangeaRang
Returns a string object containing the characters of the

recever which lie withinaRang. This method raises an
NSStringBoundsError exception if aly part of
aRang lies bggond the end of the string.

— (NSString *substringTolndex:(unsigned inthdex
Returns a string object containing the characters of the
recever up to, It not including, the one atdex. This
method raises aNSStringBoundsError exception if
index lies bgond the end of the string.

Finding Ranges of Characters and Substrings

— (NSRangegngeOfCharacterFromSet(NSCharacterSet &Set
InvokesrangeOfCharacterFromSet:options:with no

options.
— (NSRangepngeOfCharacterFromSet{NSCharacterSet Set
options:(unsigned inthask InvokesrangeOfCharacterFromSet:options:range:
with maskand the entirex¢ent of the receer as the
range.
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— (NSRangepngeOfCharacterFromSet(NSCharacterSet &Set
options:(unsigned inthask Returns the range of the first character found fa&at
range:(NSRangegaRang The search is restricted &Rang with maskoptions.
maskcan be ay combination (using the C bitwise OR
operator |) of NSCaselnsengiSearch,
NSLiteralSearch, and NSBachkwisSearch.

— (NSRangepngeOfString: (NSString *ptring InvokesrangeOfString:options: with no options.

— (NSRangepngeOfString: (NSString *pstring InvokesrangeOfString:options:range: with mask
options:(unsigned inthask options and the entirextent of the recekr as the range.

— (NSRangepangeOfString: (NSString *)aString Returns the rangedng the location and length in the
options:(unsigned inthask recever ofaString The search is restricted a®Rang
range:(NSRangegaRang with maskoptions. maskcan be apcombination (using

the C bitwise OR operator |) of
NSCaselnsensiteSearch, NSLiteralSearch,
NSBackwardsSearch, and NSAnchoredSearch.

Determining Composed Character Sequences

— (NSRangepngeOfComposedCharacterSequenceAtindexunsigned inninde
Returns an NSRangeuvjig the location and length in the
recever of the composed character sequence located at
aninde. This method raises &5 StringBoundsError
exception ifaninde lies bgyond the end of the string.

Identifying and Comparing Strings

— (NSComparisonResutdselnsensitteCompare:(NSString *aString
Invokescompare:options: with the option
NSCaselnsensiteSearch.

— (NSComparisonResut®mpare:(NSString *aString
Invokescompare:options: with no options.

— (NSComparisonResuthmpare:(NSString *aString
options:(unsigned inthask Invokescompare:options:range:with maskas the options
and the receer’s full extent as the range.

— (NSComparisonResuttympare:(NSString *aString
options:(unsigned inthask ComparesStringto the receier and returns theirxeal
range:(NSRangedRang ordering. The comparison is restrictechi®ang and
usesmaskoptions, which may be
NSCaselnsensiteSearch and NSLiteralSearch.

— (BOOL)hasPrefix:(NSString *)aString Returns YES ifaStringmatches the lggnning characters
of the recaier, NO otherwise.

2-130 Chapter 2: Foundation Kit OpensStep Specification—10/19/94



— (BOOL)hasSuffix(NSString *)aString Returns YES ifaStringmatches the ending characters of
the recerer, NO otherwise.

— (unsigned int)ash Returns an unsigned igfer that can be used as a table
address in a hash table structure. I string objects
are equal (as determined by teEqual: method), the
must h&e the same hastalue

— (BOOL)sEqual:(id)anObject Returns YES if both the reseir andanObjecthare the
sameid or if they're both NSStrings that compare as
NSOrderedSame NO otherwise.

— (BOOL)sEqualToString: (NSString *aString Returns YES i&Stringis equvalent to the receer (if they
have the sam@ or if they compare as
NSOrderedSamg, NO otherwise.

Storing the String

— (NSString *yescription Returns the string itself.
— (BOOL)writeToFile:(NSString *¥ilename Writes a tetual description of the recar tofilename
atomically: (BOOL)useAixiliaryFile If useAixiliaryFile is YES, the data is written to a

backup file and then, assuming no errors qdber
backup file is renamed to the intended file name. The
string is written in the delilt C string encoding if the
contents can be cweerted to that encoding. If not, the
string is stored in the Unicode encoding.

Getting a Shared Prefix

— (NSString *rommonPrefixWithString: (NSString *aString
options:(unsigned inthask Returns the substring of the raeai containing characters
that the receer andaStringhave in commonmaskcan
be aly combination (using the C bitwise OR operator |)
of NSCaselnsensiteSearch and NSLiteralSearch.

Changing Case

— (NSString *rapitalizedString Returns a string with the first character of eacndwv
changed to its corresponding uppercasae:.

— (NSString *JowercaseString Returns a string with each character changed to its
corresponding Mvercase &lue.

— (NSString *uppercaseString Returns a string with each character changed to its
corresponding uppercasalue.
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Getting C Strings

— (const char 9String

— (unsigned inhStringLength

— (woid)getCString:(char *puffer

— (void)getCString:(char *)ouffer
maxLength:(unsigned inthaxLength

— (void)getCString:(char *)ouffer
maxLength:(unsigned inthaxLength
range:(NSRangegaRang
remainingRange(NSRange *eftoverRang

Getting Numeric V alues

— (doublejloubleValue
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Returns a representation of the reeeis a C string in the

default C string encoding.

Returns the length in bytes of the C string representation of

the recerer.

Invokes

getCString:maxLength:range:remainingRange:

with NSMaximumStringLength as the maximum
length, the recger’s entire &tent as the range, and
NULL for the remaining rangeauffer must be lage
enough to contain the resulting C string plus a
terminating null character (which this method adds).

Invokes

getCString:maxLength:range:remainingRange:

with maxLengthas the maximum length, the reeais
entire extent as the range, and NULL for the remaining
range buffer must be lage enough to contain the
resulting C string plus a terminating null character
(which this method adds).

Copies the receeér’s characters (in the deflt C string

encoding) as bytes intmuffer. buffer must be

large enough to contamaxLengthoytes plus a
terminating null character (which this method adds).
Characters are copied fraRang; if not all characters
can be copied, the range of those not copied is put into
leftoverRang. This method raises an
NSStringBoundsError exception if ay part of

aRang lies bgrond the end of the string.

Returns the double precision floating poiatue of the

recever’s text. Whitespace at the gimning of the string
is skipped. If the receér bains with a alid text
representation of a floating-point numfdaat numbes
value is returned, otherwise 0.0 is returned.
HUGE_\AL or —-HUGE_\AL is returned on eerflow.
0.0 is returned on underflo Characters follwing the
number are ignored.
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— (float¥loatValue Returns the floating-pointalue of the receer’s text.
Whitespace at the ganing of the string is skipped. If
the receter bgins with a \alid text representation of a
floating-point numberthat numbes value is returned,
otherwise 0.0 is returned. HUGEAW or
—HUGE_\AL is returned on eerflow. 0.0 is returned
on underflav. Characters folling the number are
ignored.

— (int)intValue Returns the inger \alue of the receer’s text. Whitespace
at the bginning of the string is skipped. If the ressi
begins with a walid representation of an infer, that
numbers value is returned, otherwise 0 is returned.
INT_MAX or INT_MIN is returned on werflow.
Characters follwing the number are ignored.

Working With Encodings

+ (NSStringEncoding "gvailableStringEncodings Returns a null terminated array of#lable string
encodings..

+ (NSStringEncodingjefaultCStringEncoding Returns the C string encoding assumed fgrraathod
accepting a C string as argament.

+(NSString *JocalizedNameOfStringEncoding(NSStringEncodingdncoding

Returns the localized name of the string encoding specified
by encoding

— (BOOL)anBeCorvertedToEncoding:(NSStringEncodingdncoding
Returns YES if the recetr can be corerted toencoding
without loss of information, and NO otherwise.

— (NSData *JataUsingEncoding(NSStringEncodingncoding
InvokesdataUsingEncoding:allovLossyCorversion:
with NO as the gyument to allav lossy comersion.

— (NSData *flataUsingEncoding(NSStringEncodingncoding
allowLossyCorversion:(BOOL)flag Returns an NSData object containing a representation of

the receier inencoding If flag is NO and the recetr
cant be corerted without losing some information
(such as accents or case) this method renirni flag

is YES and the recegr cant be conerted without

losing some information, some characters may be
removed or altered in carsion.
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— (NSStringEncodindastestEncoding Encoding in which this string can bepeessed (with
lossless corersion) most quickly

— (NSStringEncodingmallestEncoding Encoding in which this string can bepeessed (with
lossless corersion) in the most spacdiefent manner

Converting String Contents into a Proper  ty List

— (id)propertyList Depending on the format of the regsis contents, returns
a string, data, arrapr dictionary object represention of
those contents.

— (NSDictionary *propertyListFr omStringsFileFormat
Returns a dictionary object initialized with theyk and
values found in the recadr. The receier’s format must
be that used for “.string” files.

Manipulating File System Paths

— (unsigned inompleteRathintoString: (NSString **)outputName

caseSensitie:(BOOL)flag Regards the receer as containing a partial filename and
matchesintoArray: (NSArray **)outputAray returns inoutputNamehe longest matching path name.
filterT ypes(NSArray *¥filterTypes Case is consideredfiag is YES. IfoutputAriay is

given, all matching filenames are returoutputAray.

If filterTypesis provided, this method considers only
those paths that match one of the types. Returns 0 if no
matches are found; otherwise, the retualug is

positive.

— (NSString *)astPathComponent Returns the last component of the reees path
representation. @en the path “/Images/Bloggsttif
this method returns a string containing “BloggB.tif

— (NSString *pathExtension Returns thexdension of the receér’s path representation.
Given the path “/Images/Bloggsftifthis method
returns a string containing “fif

— (NSString *»tringByAb breviatingWithT ildeinPath
Returns a string in which the usehiome directory path is
replace by “~".

— (NSString *ptringByA ppendingPathComponent(NSString *|aString
Returns a string representing the reegs path with the
addition of the path componea®tring

— (NSString *stringByA ppendingPathExtension:(NSString *aString
Returns a string representing the reegs path with the
addition of the gtensionaString
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— (NSString *ytringByDeletingLastPathComponent

— (NSString *ptringByDeletingPathExtension

— (NSString *stringByExpandingTildelnPath

— (NSString *ytringByResolvingSymlinksinPath

— (NSString *ptringByStandardizingPath
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Returns the recegr’'s path representation minus the last
component. Gien the path “/Images/Bloggsftifthis
method returns a string containing “/Images”.

Returns the receér’s path representation minus the
extension on the last componentv&i the path
“/Images/Bloggs.tif, this method returns a string
containing “/Images/Bloggs”.

Returns a string in which a tilde isganded to its full path
equialent.

Returns a string identical to the reegis path &cept that
ary symbolic links hae been resokd.

Returns a string containing a “standardized” path, one in
which tildes arexganded and redundant elements (for
example “//") eliminated.
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NSThread

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSThread.h

Class Description

An NSThread object controls a thread »éeution. Ybu use an NSThread when yoan to terminate or delay a
thread or you ant a ne thread.

A threadis an gecutable unit. Aaskis made up of one or more threads. Each thread hasgritexecution stack

and is capable of independent I/O. All threads share the virtual memory address space and communication rights
of their task. When a thread is started, desahedfrom its initiating thread. The methread runs independently

That is, the initiating thread does not lnthe nev threads state.

To obtain an NSThread object that represents your current threeetatien, use theurr entThread method. ©
obtain an NSThread object that will create & tieread of gecution, use
detachNewThreadSelector:toarget:withObject:. This method sends the specified Objec@ message to the
specified object in itsven thread of wecution. You use the NSThread object returned by these methods ifgou e
need to delay or terminate that thread>afazition.

When you useletachNewThreadSelector:toarget:withObject:, your application becomes multithreaded. At
ary time, you can sengdMultiThr eadedto find out if the application is multithreaded, that is, if a threasl axer
detached from the current thre@&MultiThr eadedreturns YES een if the detached thread has completed
execution.

Creating an NSThread

+ (NSThread *gurrentThread Returns an object representing the current thread of
execution.

+ (void)detachNewThreadSelector(SEL)aSelector Creates and starts am&lSThread for the message
toTarget:(id)aTarget [aTarget aSelector:anAgument]. The method
withObject: (id)anArgument aSelectomay tale only one ajument and may not

have a return &lue. If this is the first thread detached
from the current thread, this method posts the
notification NSBecomingMultiThreaded will the nil
object to the dedfult notification center
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Querying a Thread
+ (BOOL)isMultiThr eaded

— (NSMutableDictionary *hreadDictionary

Delaying a Thread
+ (void)sleepUntilDate(NSDate *pate

Terminating a Thread

+ (void)exit
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Returns YES if a threadas eer detached (gardless of if
the detached thread is still running).

Returns the NSThrealtictionary allowing you to add
data specific to the resiig NSThread. This
essentially allas userdefined NSThreadariables.

Has the receing NSThread sleep until the time specified
by date No input or timers will be processed in this
interval.

Terminates the thread represented by the calling object.
Before «iting that thread, this method posts the
NSThreadExiting notification with the thread being
exited to the defult notification center
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NSTimer

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSimerh

Class Description

NSTimer creates timer objects. A timer objecits until a certain time inteahas elapsed and then fires, sending
a specified message to a specified objentekample, you could create an NSiEr that sends a message to a
windaow, telling it to update itself, after a certain time intrv

NSTimer objects wrk in conjunction with NSRunLoop objects. NSRunLoops control loops thiafev input,
and thg use NSimers to help determine the maximum amount of timg #ieuld vait. When the NSimer’s
time limit has elapsed, the NSRunLoop fires the INf&F (causing its message to be sent), then checksvior ne
input.

There are seral ways to create an N8Wer object. ThescheduledTimerWithT imelnterval... class methods
automatically rgister the n& NSTimer with the current NSRunLoop object in aelt mode. The

timerWithT imelnterval... class methods create N&iErs that the user maygister at a later time by sending the
messagaddTimer:forMode: to the NSRunLoop. If you specify that the NIR€&r should repeat, it will

automatically reschedule itself after it fires. If a delay occurs when a timer is scheduled to fire, the timer will not
fire. For example, suppose you used the faliog statement to create a timer:

timer = [NSTimer scheduledTimerWithTimelnterval:0.5 invocation:aninvocation repeats:YES];

This statement creates a timer will schedule itself to fire after 0.5 seconds, 1 second, 1.5 seconds, and so on from
the time this statement izecuted. Suppose ther@sva 2 second delay because NSRunLaaphusy processing

input. The timer tads this delay into consideration and will skip ingds\that were already missed when computing

the net scheduled fire date.

There is no method that refres the association of an NiBEer from an NSRunLoop—send the NBiEr the
invalidate message insteathvalidate disables the NSmer, so it will no longer déct the NSRunLoop.

See the NSRunLoop class description for more information on NSRunLoops.

As a consequence of being a subclass of NSObjectinN® Eonforms to the NSCoding protocol. In practice,
however, NSTimers are not encoded nor and.

2-138 Chapter 2: Foundation Kit OpensStep Specification—10/19/94



Creating a T imer Object

+ (NSTimer *)scheduledmerWithT imelnterval:(NSTimelntenal)seconds
invocation:(NSlrvocation *anlnvocation Returns a ng NSTimer object and igisters it with the
repeats(BOOL)repeats current NSRunLoop in the drilt mode. Afteseconds
seconds hee elapsed, the N@Ter fires, sending
anlrvocatioris message to its tgat. Ifrepeatds YES,
the NSTmer will repeatedly reschedule itself.

+ (NSTimer *)scheduledTmerWithT imelnterval:(NSTimelntenal)seconds

target:(id)anObject Returns a n@ NSTimer object and igisters it with the

selector(SEL)aSelector current NSRunLoop in the dmflt mode. Afteseconds
userinfo:(id)anAgument seconds hae elapsed, the N&Ter fires, sending the
repeats(BOOL)repeats messagganObject aSelector:self] If anObjectneeds

more information, it can send the NBiEr auserData
message to retre anArgument If repeatss YES, the
NSTimer will repeatedly reschedule itself.

+ (NSTimer *timerW ithT imelnterval: (NSTimelntenal)seconds
invocation:(NSlnvocation *aninvocation Returns a ng NSTimer that, if rgistered, will fire after
repeats(BOOL)repeats secondseconds. Upon firing, the NBier sends
anlnvocatioris message to its tget. Ifrepeatss YES,
the NSTmer will repeatedly reschedule itself.

+ (NSTimer *)timerW ithT imelnterval: (NSTimelntenal)seconds

target:(id)anObject Returns a n@ NSTimer that, if rgistered, will fire after

selector(SEL)aSelector secondseconds. Upon firing, the NBifer sends the
userinfo:(id)anArgument messagganObject aSelector:self] If anObjectneeds
repeats(BOOL)repeats more information, it can send the NBiEr auserData

message to retrie anArgument If repeatdss YES, the
NSTimer will repeatedly reschedule itself.

Firing the T imer

— (void)fire Causes the NSimer’'s message to be dispatched to its
target.

Stopping the T imer

— (void)invalidate Stops the NSimer from eer firing agin.

Getting Information About the NST  imer
— (NSDate *jireDate Returns the date that the NSiEr will next fire.

—userinfo Additional data that the object reeiig NSTimer's
message can use.
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NSTimeZone

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying
NSObject (NSObject)

Declared In: Foundation/NSDate.h

Class Description

NSTimeZone is an abstract class that defines thevimetaf time-zone objects. By itself, NSDate represents dates
asuniversal time Universal time treats a date and tinsdue as identical in, for instance, Raxbd City and Ne

York City. NSDate has no pvasion for locale adjustment of time-zone information.v&ion for locale is critical

for string descriptions and othetpgessions of carentional dates and times. NiBeZone is used to fafct the
apparent &lue of date objects so that yheflect time zone related locale information.

NSTimeZoneDetail, a public subclass of NB€Zone, augments the befa of NSTimeZone by preiding the
commonly knavn attritutes of a time zone infett for a date within a time zone geopolitical area. Thesel#sb
are abbreiation, the ofset from GMT (unversal time), and an indication of whether DaylightiBgs Time is in
effect.

Time-zone objects represent geopoliticglioas and use names to denote thgous rgions. r example,
“US/Pacific” identifies the geopolitical time zone for San Francisco and Los Angeles, atiscim the same
general latitude as that for the time zone “Canaatafie’ The US/Racific time-zone has specific
NSTimeZoneDetail instances that specify PSa@dRc Standard ime) and PDT (Rcific Daylight Tme), which
have slightly diferent ofsets from GMT

You typically associate the objects returned by IRt&Zone (and, byx¢ension, NSimeZoneDetail) with date
objects to d&ct their behaior. Time-zone objects can be ainous types:

» time zones with hour and minutes#ts from Greenwich Mearirffie (GMT)
» time zones with a single abbiation and dfset
« time zones thatary according to Standardrie and Daylight Sangs Time

The system should supply tharious choices for time zones along with time-zone information. These choices
should be restricted to subsets based on latitunle canh access these choices throughitieZoneArray class
method. Another restriction is the choice of time zoralable when there is an ambiguous abitaton; these
choices arewailable through the class methalobr eviationDictionary . Despite these restrictions, you can obtain
an NSTmeZone object from an arbitrary file through the class meihwe¥ oneWithName.

Note: By itself, the NSimeZone class onlgamesa time zone. It does not associate an afidsion or a temporal
offset with a time zone; that is done by NlB€ZoneDetail. An instance of N8ieZone, hwever, “knows” about
the set of time-zone detail objects related to it.
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NSTimeZone proides sgeral class methods to get time-zone objects, with or without detail:
timeZoneWithName:, timeZoneWithAb breviation:, andtimeZoneForSecondsFomGMT:. The class also
permits you to set the damflt time zone used by your application for your locat&@efaultTimeZone:) You can
access this daeftilt time zone at gntime by thedefaultTimeZone method, and, with thiecalTimeZone class
method, you can also get a relattime-zone object that will decode itself to become thaeulteime zone for an
locale in which it finds itself.

NSCalendarDate methods return date objects that are automatically bound with time-zone detail objects. These
date objects use the functionality of N@®i€Zone to adjust dates for the proper locale. Unless you specify
otherwise, objects returned from NSCalendarDate are bound to #udt tiefe zone for the current locale. A useful
instance method BmeZoneDetailForDate:, which returns a time-zone detail object associated with a specific
date.

Creating and Initializing an NST imeZone
+ (NSTimeZoneDetail *flefaultTimeZone Returns the delult time zone as set for the current locale.

+ (NSTimeZone *JocalTimeZone Returns an NSimeZone that behas as the current deflt
time zone in apgiven locale.

+ (NSTimeZone *}imeZoneForSecondsFomGMT: (int)seconds
Returns an NSimeZone representing the time zone with
secondoffset from Greenwich Meaniffie. If there is
no object matching the fekt, this method creates
and returns a neNSTimeZonebearing the alue
secondsas a hame.

+ (NSTimeZoneDetail ®imeZoneWithAb breviation: (NSString *abbreviation
Returns the time-zone object identified by the alihti®n
abbreviation. If theres no match, this method returns
nil.

+ (NSTimeZone *jimeZoneWithName:(NSString *aTimeZoneName
Returns the time-zone object with the name that
corresponds to the geopoliticabien
aTimeZoneNamdt searches the geons dictionary for
matching names. If there is no match on the name, this
method returnsil .

— (NSTimeZoneDetail ¥imeZoneDetailForDate:(NSDate *Hate
Returns the correct time-zone detail object associated with
a date object. &l invoke this method when agi®n’s
time zone (that is, its fdfet \alue from GMT) waries
over the yearas happens between Standardeland
Daylight Saings Time.
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Managing T ime Zones

+ (void)setDefaultTimeZone:(NSTimeZone *aTimeZone
SetsaTimeZoneas the time zone appropriate for the current
locale. This n& time zone replaces the pieus deéult
time zone.

Getting T ime Zone Information

+ (NSDictionary *abbreviationDictionary Returns a dictionary that maps abhations to rgion
names, forxxample “PST” is the &y for “US/Pacific”.
If you know a rggion name for ady, you can obtain a
valid abbreiation from the dictionary and use it to
obtain a detail time-zone object using

timeZoneWithAb breviation: .
— (NSString *jJimeZoneName Returns thegjeopoliticalname of the time zone.
Getting Arrays of T ime Zones
+ (NSArray *timeZoneArray Returns an array of string object arrays, each containing

strings that sh@ current geopolitical names for each
time zone. The subarrays are grouped by latitudinal
region.

— (NSArray *timeZoneDetailArray Returns an array of N&feZoneDetail objects that are
associated with the resiig NSTimeZone object.
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NSTimeZoneDetall

Inherits From: NSTimeZone : NSObject

Conforms T o: NSCoding, NSCopying (NSTimeZone)
NSObject (NSObject)

Declared In: Foundation/NSDate.h

Class Description

NSTimeZoneDetail is an abstract class that refines thevlmetprovided by NSTmeZone. NSimeZone identifies
a geopolitical area with a name (such as @8ifi). NSTmeZoneDetail augments thisgien name with more
specific information appropriate for a particular date within its geopolitiggdmean abbréation, an ofset (in
seconds) from Greenwich Meam¥e (GMT), and an indication of whether Daylight/Bas Time is in efect. The
specificity aforded through NSimeZoneDetail helps to res@hconflicts between abhiations and dbets that
can arise within igions.

Even though it is a concrete subclass of M8 one, NSimeZoneDetail doesot have “factory” class methods
that create and return time-zone objects. See the specification ioh&Ehe for methods that pride this ability

However, NSTimeZoneDetail does ke methods that aleyou to get the abbvetion and temporal &et of a
time-zone object, as well as determine whether Daylighin§sa Time is in efect.

Querying an NST imeZoneDetail

— (BOOL)isDaylightSavingTimeZone Returns YES if the time-zone detail object is used in the
representation of dates during DaylightiBgs Time
and returns NO otherwise.

— (NSString *JimeZoneAbbreviation Returns the abbv@tion of the time-zone detail object,
such as EDT (Eastern DaylighinTe).

— (intitimeZoneSecondsFomGMT Returns the diérence in seconds between the réogi
time-zone detail object and Greenwich Meand. The
offset can be a posit or ngative value.
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NSUnarchiver

Inherits From: NSCoder : NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSArchiver.h

Class Description

NSUnarchver, a concrete subclass of NSCqakefines objects that can decode a data structure, such as a graph of
Objective C objects, from an arckd. Such arclies are produced by objects of the NSArehiclass. See the
NSArchiver specification for an introduction to anahg.

General Exception Conditions

While unarch¥ing, NSUnarchier performs aariety of consistencchecks on the incoming data stream.
NSUnarchver raises an NSinconsistentAnebException for aariety of reasons. Possible data errors leading to
this exception are: unknen type descriptors in the data file; an array type descriptor is incorrectly terminated
(missing ]); &cess characters in a type descriptor; a null class found where a concretaslaggegied; class not
loaded.

Initializing an NSUnarchiver

— (id)initF orReadingWithData: (NSData *pata Initializes an NSUnarchier object from data objedata
Raised\SInvalidAr gumentExceptionif the data
argument isnil.

Decoding Objects
+ (id)unarchiveObjectWithData: (NSData *fdata = Decodes an arched object stored idata
+ (id)unarchiveObjectWithFile: (NSString *path  Decodes an arcked object stored in the fifgath

— (void)decodeArrayOfObjCType:(const char *femType
count:(unsigned ingount Decodes aarray of countdata elements of the same
at:(void *)array Objective C datatemType It is your responsibility to
release anobjects dexied in this vay.

Managing an NSUnarchiver

— (BOOL)sAtENd Returns YES if the end of data is reached, NO if more data
(
follows.
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— (NSZone *pbjectZone Returns the allocation zone for the unavehiobject.

— (void)setObjectZone(NSZone *yone Sets the allocation zone for the unavehiobject tazone If
zoneisnil, it sets it to the dafilt zone.

— (unsigned ingystem\érsion Returns the systenexwsion number for the unarekid data.

Substituting One Class for Another

+ (NSString *rlassNameDecodedbtAr chiveClassNameNSString *nhamelnAchive
Returns the class name used to aelmstances of the
class famelnAchive). This may not be the original
class nameut another name encoded with
NSArchiver's encodeClassName:intoClassName

+ (void)decodeClassNaméNSString *namelnAchive
asClassNamgNSString *frueName Decodes from the archéd data a class name
(namelnAchive) substituted for the real class name
(trueNamé. This method enables easy eersion of
unarchved data when there are name changes in
classes.

— (NSString *xlassNameDecodedbrAr chiveClassName(NSString *namelnAchive
Returns the class name used to almstances of the
class fiamelnAchive). This may not be the original
class nameut another name encoded with
NSArchiver's encodeClassName:intoClassName

— (void)decodeClassNamégNSString *namelnAchive
asClassNamgNSString *frueName Decodes from the archéd data a class name
(namelnAchive) substituted for the real class name
(trueNamé. This method enables easy eersion of
unarchved data when there are name changes in
classes.
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NSUserDefaults

Inherits From: NSObject
Conforms T o: NSObject (NSObject)
Declared In: Foundation/NSUserDatilts.h

Class Description
The NSUserDefults class alles an application to query and manipulate a ssghults settings.

Defaults are grouped in domainsrfexample, theres a domain for application-specific dafts and another for
global deéults. Each domain has a name and storesitiefas ky-value pairs in an NSDictionary object. A deft
is identified by a stringdy, and its @alue can be anproperty-list object (NSData, NSString, NSArray
NSDictionary). The standard domains are:

Domain Identifier

Argument NSArgumentDomain

Application Identified by the applicatioa’name
Global NSGlobalDomain

Languages Identified by the language names
Registration NSRaistrationDomain

The identifiers starting with “NS” alve are global constants.

The agument domain is composed of delts parsed from the applicatisrdguments. The application domain
contains the dalilts set by the application.dtidentified by the name of the application, as returned by this
message:

NSString *applicationName = [[NSProcessInfo processinfo] processName];

The global domain contains @eits that are meant to be seen by all applications. Hienaion domain is a set
of temporary defults whose alues can be set by the application to ensure that searchesafdt ddties will
always be successful. Applications can create additional domains as needed.

A search for thealue of a gien de&ult proceeds through the domains listed in an NSUsatDefbjects seach

list. Only domains in the search list are searched. The standard search list contains the domains from the table
above, in the order listed. A search ends when thaudeis found. Thus, if multiple domains contain the same
default, only the domain nearest thegbming of the search list priwes the defult’s value. Using theearchList
method, you can reorder the delt search list or set up one that is a subset of all thes wk®riains.

Typically, you use this class byioking thestandardUserDefaultsclass method to get an NSUser&dfs object.
This method returns a global NSUser8adfs object with a search list already initialized. Then use the
setObject:forK ey: andobjectForK ey: methods to set and access useaulés.
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The rest of the methods alanore comple defaults managementoyd can create youmam domains, modify an
domain, set up a custom search list, arshecontrol the synchronization of the in-memory and on-dishkudksf
representations. Theynchronize method sees ay modifications to the persistent domains and updates all
persistent domains that were not modified to what is on sijsichronize is automatically ivoked at periodic
intervals.

You can create either persistent olatile domains. Persistent domains are permanent and last past the life of the
NSUserDeéults object. Ag changes to the persistent domains are committed to dikkil® domains last only

last as long as the NSUserBelts object ists. The NSGlobalDomain domain is persistent; the
NSArgumentDomain isoatile.

Warnings:
» User dedults are not thread safe.
» Automatic saing of changes to disk (througlynchronize) depends on a run-loop being present.

» You should synchronize arlomain you hee altered beforexiting a process.

Getting the Shared Instance

+ (NSUserDedults *)standardUserDefaults Returns the shared @eilts object. If it doeshexist yet, it's
created with a search list containing the names of the
following domains, in order: the NSgumentDomain
(consisting of defults parsed from the applicatien’
arguments), a domain with the process’ name, separate
domains for each of the usepreferred languages, the
NSGlobalDomain (consisting of daflts meant to be
seen by all applications), and the
NSRayistrationDomain (a set of temporary delts
whose alues can be set by the application to ensure that
searches will &ays be successful). The dsfts are
initialized for the current useubsequent
modifications to the standard search list remainfecef
even when this method isvioked agin—the search list
is guaranteed to be standard only the first time this
method is imoked. The shared instance isyided as a
cornvenience; other instances may also be created.

Getting and Setting a Default

— (NSArray *arrayForK ey:(NSString *defaultName
InvokesobjectForK ey: with key defaultNameReturns the
corresponding aue if it's an NSArray object
(according to thésKindOfClass: test) andil
otherwise.
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— (BOOL)YoolForK ey:(NSString *defaultName InvokesstringForK ey: with key defaultNameReturns
YES if the correspondingalue is an NSString
containing uppercase omercase “YES” or responds
to theintValue message by returning a non-zeatue.
Otherwise, returns NO.

— (NSData *YataForK ey:(NSString *defaultName InvokesobjectForK ey: with key defaultNameReturns the
correspondingalue if it's an NSData object (according
to theisKindOfClass: test) andhil otherwise.

— (NSDictionary *lictionaryF orK ey:(NSString *defaultName
InvokesobjectForK ey: with key defaultNameReturns the
corresponding alue if it's an NSDictionary object
(according to thésKindOfClass: test) andil
otherwise.

— (float¥loatForK ey:(NSString *defaultName InvokesstringForK ey: with key defaultNameReturns O if
no string is returned. Otherwise, the resulting string is
sent dloatValue message, which pvales this
methods return alue.

— (int)integerForK ey:(NSString *JdefaultName InvokesstringForK ey: with key defaultNameReturns O if
no string is returned. Otherwise, the resulting string is
sent d@ntValue message, which pvies this method’
return \alue.

— (id)objectForK ey:(NSString *defaultName Returns the alue of the first occurrence of the specified
default, searching the domains included in the search
list. Returnanil if the defult isnt found.

— (wid)removeObjectForK ey:(NSString *defaultName
Remoaorves the alue for the gien deéult in the standard
application domain. Remrong a deéult has no ééct
on the \alue returned by thebjectForK ey: method if
the same &y exists in a domain that precedes the
standard application domain in the search list.

— (void)setBool(BOOL )value Sets the &lue of the specified dalilt to a string
forK ey:(NSString *JdefaultName representation of YES or NO, dependingvalfue
InvokessetObject:forK ey: as part of its
implementation.

— (void)setFloat:(floativalue Sets the &lue of the specified daiilt to a string
forK ey:(NSString *defaultName representation ofalue InvokessetObject:forK ey: as
part of its implementation.
— (woid)setinteger:(int)value Sets the &lue of the specified dailt to a string
forK ey:(NSString *defaultName representation ofalue InvokessetObject:forK ey: as

part of its implementation.
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— (woid)setObject:(id)value Sets the &lue of the specified daidlt in the standard
forK ey:(NSString *defaultName application domain. Setting a delt has no ééct on
the \alue returned by thebjectForK ey: method if the
same ky exists in a domain that precedes the
application domain in the search list.

— (NSArray *stringArrayF orK ey:(NSString *defaultName
InvokesobjectForK ey: with key defaultNameReturns the
corresponding alue if it's an NSArray object
containing NSStrings, andl otherwise. The class of
each object is determined using tbi€indOfClass:
test.

— (NSString *stringForK ey:(NSString *)defaultName
InvokesobjectForK ey: with key defaultNameReturns the
corresponding atue if it's an NSString object
(according to thésKindOfClass: test) andil
otherwise.

Initializing the User Defaults

— (id)init Initializes deé&ults for the current user (wisadentified by
examining the evironment). This method doesiput
arnything in the search list. Woke it only if youve
allocated your wn NSUserDedults object instead of
using the shared one. Retuswdf.

— (id)initW ithUser: (NSString *userName Likeinit, but initializes defults for the specified user

Returning the Search List

— (NSMutableArray *3earchList Returns a mutable array of domain names, signifying the
domains thabbjectForK ey: will search. Yu can
customize the search list by modifying the array hat
returned. Nonsdstent domain names in the list are
ignored.

Maintaining Persistent Domains

— (NSDictionary *persistentDomainForName:(NSString *domainName
Returns a dictionary corresponding to the specified
persistent domain. The¥s in the dictionary are names
of defaults, and thealue corresponding to eachykis
a property list data object.
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— (NSArray *persistentDomainNames Returns an array containing the names of the persistent
domains. Each domain can then be regtkby
invoking persistentDomainForName..

— (wid)removePersistentDomainForName:(NSString *domainName
Remawes the named persistent domain from the siser’
defaults. The first time that a persistent domain is
changed aftesynchronize, an
NSUserDefultsChanged notification is posted.

— (void)setRersistentDomain{NSDictionary *Jdomain
forName:(NSString *domainName Sets the dictionary for the persistent domain named
domainNamegraises an NSiralidArgumentException
if a volatile domain wittdomainNamelready ®ists.
The first time that a persistent domain is changed after
synchronize an NSUserDefultsChanged notification
is posted.

— (BOOL)synchronize Saves ay modifications to the persistent domains and
updates all persistent domains that were not modified to
what is on disk. Returns NO if it could noweadata to
disk. Since theynchronize method is automatically
invoked at periodic intemals, use this method only if
you cannot it for the automatic synchronization (for
example if your application is about t&ig, or if you
want to update user daflts to what is on diskven
though you hae not made anchanges.

Maintaining V olatile Domains

— (void)remove\olatileDomainForName:(NSString *JdomainName
Remawes the namedolatile domain from the user’
defaults.

— (wid)set\blatileDomain:(NSDictionary *)domain
forName:(NSString *domainName Sets the dictionary tdomainfor the latile domain
nameddomainNameThis method raises an
NSInvalidArgumentException if a persistent domain
with domainNamalready ®ists.

— (NSDictionary *yolatileDomainForName:(NSString *domainName
Returns a dictionary corresponding to the specifigatie
domain. The &ys in the dictionary are names of
defaults, and thealue corresponding to eackykis a
property list data object.
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— (NSArray *VvolatiieDomainNames Returns an array containing the names of tilatile
domains. Each domain can then be reétkeby calling
volatileDomainForName:.

Making Advanced Use of Defaults

— (NSDictionary *flictionaryRepresentation Returns a dictionary that contains a union of eftkalue
pairs in the domains in the search list. As with
objectForK ey:, key-value pairs in domains that are
earlier in the search list talprecedence. The combined
result doesr’presere information about which domain
each entry came from.

— (wid)registerDefaults(NSDictionary *dictionary
Adds the contents dafictionaryto the rgistration domain.
If there is no rgistration domain yet, & created using
dictionary, and NSRgistrationDomain is added to the
end of the search list.
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NSValue

Inherits From: NSObject

Conforms T o: NSCoding, NSCopying
NSObject (NSObject)

Declared In: Foundation/NS¥lue.h
Foundation/NSGeometiy

Class Description

NSValue objects pnade an object-oriented wrapper for the data types defined in standard C and/®kjectie
NSValue class is often used to put ObjeeiC and standard C data types into collections that require objects, such
as NSArray objects. When alue object is instantiated, it is encoded with the specified data type.

The NS\alue class declares the programmatic iatsfto an object that contains a C data type. Vigees methods
for creating @lue objects that contaimles of a specified data type, pointers, and other objects.

Use NS\lue objects to put C types into collections. Use NSNumber objects to put numbers into collections.

The follonving code puts an NSRange into an NSArteng the Objecte C@encodedirective to get a character
string that encodes the type structure of NSRange:

[myArray insertObject:[NSValue value:&range withObjCType:@encode(NSRange)] atindex:n]
To get the alue back, you wuld do this:
[[myArray objectAtindex:n] getValue:&range]

NSValue objects are pvaled with generic coding and cgipg behaior. To subclass NSMue and preseevclass
when encoding or cgng, overrideclassforCoder, initW ithCoder:, encodeWthCoder: (for encoding), and
copyWithZone: (for copying).

General Exception Conditions

NSValue can raise NSinternallnconsistgeception in a ariety of cases where an wwkn Objectve C type is
found. In addition, NS&lues implementation oéncodeWthCoder: can raise NSkalidArgumentException if
an attempt is made to encodzd.
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Allocating and Initializing V  alue Objects

+ (NS\alue *value:(const wid *)value Creates and returns alue object containing theale
withODbjCT ype:(const char *ype valueof the Objectie C typetype

+ (NS\alue *valueWithNonr etainedObiject: (id)anObject
Creates and returns alue object containing the object
anObjectwithout retaininganObject This is
provided as a carenience method: the statement
[NSValue alueWithNonretainedOjec&anObject is
equialent to the statement [N8Me \alue:&nObject
withObjCType:@encodeid *)].

+ (NS\alue *valueWithPointer: (const wid *)pointer
Creates and returns alue object that contains the
specified pointerThis is praided as a corenience
method: the statemefNSValue
valueWthPointerpointer is equvalent to the statement
[NSValue \alue:&pointer
withObjCType:@encode@id *)].

Allocating and Initializing Geometry V. alue Objects

+ (NS\Value *valueWithPoint: (NSPointpoint Creates and returns alue object that contains the
specifiedNSPoint structure (which represents a
geometrical point in ter dimensions).

+ (NS\Value *valueWithRect:(NSRectject Creates and returns alue object that contains the
specifiedNSRect structure, representing a rectangle.

+ (NS\alue *valueWithSize:(NSSizepize Creates and returns alue object that contains the
specifiedNSSize structure (which stores a width and a
height).

Accessing Data in V alue Objects
— (woid)getValue:(void *)value Copies the receer’s data intovalue

— (id)nonretainedObject\Value Returns the non-retained object thatbntained in the
recever. It's an error to send this message to an
NSValue object that doedrstore a nonretained object.

— (const char ®bjCType Returns the Objecté C type of the data contained in the
recever.
— (wvoid *)pointerValue Returns the alue pointed to by a pointer contained in an

value object. I8 an error to send this message to an
NSValue that doeshstore a pointer
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Accessing Data in V alue Geometry Objects

— (NSPointpointValue Returns the point structure tratontained in the receir.
— (NSRect)ectValue Returns the rectangle structure thatontained in the
recever.
— (NSSizegize\alue Returns the size structure tlsatontained in the reair
(
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Protocols

NSCoding
Adopted By: NSObject
Declared In: Foundation/NSObject.h

Protocol Description

The NSCoding protocol declares theotmethods that a class must implement so that objects of that class can be
encoded and decoded. This capabilityjdes the basis for arahing (where objects and other structures are stored
on disk) and distribtion (where objects are copied tofeient address spaces).

When an object reocss arencodeWthCoder: message, it should write its instanegiables (and, through a
message tsuper, the instanceariables that it inherits) to the supplied NSCo8énilarly, when an object recgis
aninitW ithCoder: message, it should initialize its instanegiables (and inherited instancariables, agin
through a message soper) from the data in the supplied NSCadgee the NSCoder and NSAnati class
specifications for more complete information.

Encoding and Decoding Objects
— (woid)encodeWthCoder: (NSCoder *aCoder Encodes the recesr usingaCoder

— (id)initW ithCoder: (NSCoder *aDecoder Initializes and returns a neinstance from data in
aDecoder
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NSCopying

Adopted By: Various OpenStep classes

Declared In: Foundation/NSObiject.h

Protocol Description

A class whose instances pite functional copies of themsely should adopt the NSGapg protocol. Thexact
meaning of “cog” can \ary from class to classuba coy must be a functionally independent object, identical to
the original at the time the cppvas made. Where the concept “immutable vs. mutable” applies to an object, this
protocol produces immutable copies; see the NSMutablg@@protocol for details on making mutable copies.
Property list classes (NSString, NSData, NSAremd NSDictionary) guarantee immutable returreldes.

In most cases, to produce a gdpat’s independent of the originaldaep copynust be made. A deep gois one

in which every instance ariable of the receer is duplicated, instead of referencing theiable in the original
object. If the receker’s instance ariables themsebs hae instance ariables, those too must be duplicated, and so
on. A deep copis thus a completely separate object from the original; changes totiadffent the original, and
changes to the original ddrffect it. Furtherfor an immutable cop no part at anlevel may be changed, making

a copy a “snapshot” of the original object.

Making a complete deep cpsn't alays needed. Some objects can reasonably share instaiad#es among
themseles—a static string object that gets replacgtchiot modified, for @ample. In such cases your class can
implement NSCoyping more cheaply than it might otherwise need to.

The typical usage of NSCying is to create “passing byhe” value objects.

Contrary to most methods, the returned objecwisen by the callemwho is responsible for releasing it.

Copying Objects

— (id)}copyWithZone:(NSZone *zone Returns a n& instance tha$' a functional copof the
recever. Memory for the ne instance is allocated from
zone. fer collections, creates a deep (reagscopy.
The copy returned is immutable if the consideration
“immutable vs. mutable” applies to the radeg
object; otherwise thexact nature of the ceps
determined by the class. The returned objecivisenl
by the callerwho is responsible for releasing it.
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NSLocking

Adopted By: NSConditionLock
NSLock
NSRecursieLock

Declared In: Foundation/NSLock.h

Protocol Description

This protocol is used by classes thatmte lock objects. The lock objects pided by OpenStep are used only for
protecting critical sections of code: sections that manipulate shared data and thatxeautee simultaneously
in several threads. Lock objectsxeept for NSConditionLock objects—contain no useful data.

Although an object that isn't a lock could adopt the NSLocking protocol, it may be more desirable to design the
object so that all locking is handled internathrough normal use rather than requiring that the objectieity
locked and unloogd.

In order to enable clients to onlyvealocks when processes become multithreaded, it is permissible to unlock a
lock freshly created (i.e. that has not beenéoljk—unless it is a recuva lock.

Three classes conform to the NSLocking protocol:

Class Usage
NSLock Protect critical sections of code.
NSConditionLock Protects critical sections of codeitlzan also be used to postpone entry to a

critical section until a condition is met. This class is functionally a superset of
the NSLock class, though unlocking is slightly maxpensve.

NSRecursieLock Protects critical sections from access by multiple threadsgllows a single
thread to acquire a lockweral times without deadlocking.

None of these classeady-waits while the lock is unailable. All classes may all befiefently used for long
sections of atomic code. See the class specifications for these classes for further information onvioeiabéha
usage.

Locking Operations

— (wid)lock Acquires a lock. Applications generally do this when
entering a critical section of their code. A thread will
sleep if it cart immediately acquire the lock.

— (void)unlock Releases a lock. Applications generally do this when
exiting a critical section of their code.
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NSMutableCopying

Adopted By: various OpenStep classes

Declared In: Foundation/NSObject.h

Protocol Description

A class that defines an “immutable vs. mutable” distinction adopts this protocoMiamlimble copies of its
instances to be made. A mutableggpan object is usually shallow copy(as opposed to thieep copylefined
in the NSCoping protocol specification). The original and its gapare references to the same instancables,
so that if a component of the gojs changed, fonemple, that change is reflected in the original.

A class that doeshdefine an “immutable vs. mutable” distinctiout bhat needs to fer both deep and shalio
copying shouldnt adopt this protocol. The NSCygipg methods should by dailt be assumed to produce deep
copies; the class can then also implement methods to producevsties.

Contrary to most methods, the returned value is owned by the caller, who is responsible for releasing it

Making Mutable Copies of Objects

— (id)mutableCopyWithZone:(NSZone *yone Returns a ng instance thas a top leel, mutable cop of
the recerer. For a collection, objects in the collection
are retained. Memory for theweénstance is allocated
from zone The returned object isnmed by the caller
who is responsible for releasing it.
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NSObjCTypeSerializationCallBack

Adopted By: No OpenStep classes

Declared In: Foundation/NSSerialization.h

Protocol Description

An object conforms to the NSObjgdeSerializationCallBack protocol so that it can inée in the serialization
and deserialization process. The primary purpose of this protocol iswofatlthe serialization of objects and
other data types that arédirectly supported by OpenSteserializationdcility. (See the NSSerializer class
specification for information on serialization.)

NSMutableData declares the method thased to bgin the serialization process:

- (void)serializeDataAt:(const void *)data
ofObjCType:(const char *)type
context:(id <NSObjCTypeSerializationCallBack>)callback

This method can serialized all standard Obyedt typesi(t, float, character strings, and so orgept for objects,
union, andvoid *. If, during the serialization process, an object is encountered, the object passed as the callback
argument abee is askd to preide the serialization.

Suppose that the type being serialized is a structure of this description:

struct stockRecord {
NSString *stockName;
float value;

3

The Obijectie C type code for this structure is {@f}, so the serialization procemsseith this message: (Assume
thattheData is the NSMutableData object thatloing the serialization arnlper is an object that conforms to
the NSObjCVpeSerializationCallBack protocol.)

struct stockRecord aRecord = {@ "aCompany", 34.7};

[theData serializeDataAt:&aRecord ofObjCType: "{@f}" context:helper];
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Since the first field of the structure is an unsupported type, the helper object is sent a
serializeObjectAt:ofObjCType:intoData: message, letting it serialize the objéelper might implement the
method in this \ay:

- (void)serializeObjectAt:(id *)objectPtr
ofObjCType:(const char *)type
intoData:(NSMutableData *)theMutableData

NSString *nameObject;
char *companyName

nameObject = *objectPtr;
companyName = [nameObject cString];

[theData serializeDataAt:&companyName ofObjCType:@encode(typeof(companyName))
context:nil]

}

The callback object is free to serialize thgétobject as it wishes. In this calselper simply extracts the compan

name from the NSString object and then has that character string serialized. Once this callback method finishes
executing, the original methoddrializeDataAt:ofObjCType:context) resumes>ecution and serializes the

second field of the structure. Since this second field contains a supportetbatpetiie callback method is not
invoked agin.

Deserialization follavs a similar pattern xeept in this case NSData declares the central method
deserializeDataAt:ofObjCType:atCursor:context:. The deserialization of thex@mple structure starts with a
message to the NSData object that contains the serialized data:

(unsigned *)cursor = 0;
[theData deserializeDataAt:&aRecord ofObjCType: "{@f}" cursor:&cursor context:helper];

(The cursor ggument is a pointer to zero since westarting at the lginning of the data in the NSData object.)

When this method is woked, the callback object reges a
deserializeObjectAt:ofObjCType:fromData:atCursor: message, as declared in this protocol. The callback
object can then reestablish the first field of the structareedample helper might implement the method in this
way:

- (void) deserializeObjectAt:(id *)objectPtr
ofObjCType:(const char *)type
fromData:(NSData *)data
atCursor:(unsigned *)cursor

char *companyName;

[theData deserializeDataAt:&companyName ofObjCType: * atCursor:cursor context:nil];
*objectPtr = [[NSString stringWithCString:companyName] retain];
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Callback Handling

— (woid)deserializeObjectAt:(id *) object
ofObjCType:(const char *ype
fromData:(NSData *fata
atCursor: (unsigned int*gursor

— (void)serializeObjectAt:(id *)object
ofObjCType:(const char *ype
intoData: (NSMutableData ®ata

OpenStep Specification—10/19/94

The implementor of this method decodes the referenced
object(which should alays be otype"@") located at
the cursor position in thedataobject. The decoded
object isnot autoreleased. See description of NSData
methoddeserializeDataAt:0fObjCType:context.

The implementor of this method encodes the referenced
object(which should abays be ofype"@") in thedata
object. See description of NSMutableData method
serializeDataAt:ofObjCType:context:
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NSObject

Adopted By: NSObject
NSProxy
Declared In: Foundation/NSObject.h

Protocol Description

The NSObject protocol declares methods that all objects—no matter which root gfedssitend from
(NSObject, NSProxyor another root class)—should implement twkwvell within OpenStep. Some of the
methods in this protocolveal an objec$ primary attriltes: its position in the class hieraycits conformance to
other protocols, and whether it responds to specific messages. Others let it be manipdaimasinays. for
example, it can be aekl to perform methods that are determined at runtime (usiqgetfem:... methods) or to
participate in OpenStepautomatic deallocation scheme (usingrétain, release andautoreleasemethods).

By conforming to this protocol an object &diises that it has the basic belbas necessary toark with the
OpenStes container classes (such as NSArray or NSDictionary).

Identifying and Comparing Instances

— (unsigned int)as eturns an unsigned i at can be used as a table
gned h Ret gned that b d tabl
address in a hash table structurgoDbjects that are
equal must hash to the sanadue.

— (BOOL)isEqual:(id)anObject Returns YES if the recetr andanObjecthave equal
values; otherwise returns NO.

— (id)self Returns the recegr.

Identifying Class and Superclass

— (Classglass Returns the class object for the reeeks class.

— (Class3uperclass Returns the class object for the reegs superclass.

Determining Allocation Zones

— (NSZone *xone Returns a pointer to the zone from which the reraias
allocated.
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Sending Messages Determined at Run T ime

— (id)perform: (SEL)aSelector Sends a@aSelectomessage to the reger and returns the
result of the message.dBelectoiis null, an
NSlInvalidArgumentException is raised.

— (id)perform: (SEL)aSelector Sends amaSelectormessage to the rewer withanObject
withObject: (id)anObject as an ggument. IfaSelectoiis null, an
NSlInvalidArgumentException is raised.
— (id)perform: (SEL)aSelector Sends the recer anaSelectomessage witanObjectand
withObject: (id)anObject anotherObjectis aguments. [faSelectolis null, an
withObject: (id)anotherObject NSInvalidArgumentException is raised.

Identifying Proxies

— (BOOL)isProxy Returns YES to indicate that the raeiis an NSProxy
rather than an object that descends from NSObject.
Otherwise, it returns NO.

Testing Inheritance Relationships

— (BOOL)sKindOfClass:(ClasspClass Returns YES if the recegr is an instance @Classor an
instance of ayclass that inherits fromClass
Otherwise, it returns NO.

— (BOOL)sMemberOfClass{ClassaClass Returns YES if the recer is an instance @Class
Otherwise, it returns NO.

Testing for Protocol Conformance

— (BOOL)conformsToProtocol:(Protocol *aProtocol
Returns YES if the class of the re@si conforms to
aProtocol and NO if it doesrt!

Testing Class Functionality

— (BOOLYespondsbSelector(SEL)aSelector Returns YES if the recetr implements or inherits a
method that can respondd8electomessages, and NO
if it doesnt.
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Managing Reference Counts

— (id)autorelease

— (onavay wid)release

— (id)retain

— (unsigned intetainCount

Describing the Object
— (NSString *fescription
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As defined in the NSObject class, decrements thevestsei
reference count. When the count reaches 0, adds the
object to the current autorelease pool. Retaatis
Objects in the pool are released latgpically at the top
of the eent loop.

As defined in the NSObiject class, decrements thevestei
reference count. When the count reaches 0, the object is
automatically deallocated immediately

As defined in the NSObiject classtain increments the
recever’s reference count.ov send an objectratain
message when youant to preent it from being
deallocated without youxpress permission. Returns
self as a covenience.

Returns the receér’s reference count for degyging
purposes.

Returns a human-readable description of the vecei
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Foundation Kit Functions

Memory Allocation Functions

Get the V irtual Memory Page Size
unsigned\SPageSizévoid)
unsignedNSLogPageSizévoid)

Returns the number of bytes in a page.

Returns the binary log of the page size.

unsignedNSRoundDonvnToMultipleOfP ageSizéunsignedoyteCounk

Returns the multiple of the page size that is closestito, b
not greater tharhyteCount

unsignedNSRoundUpToMultipleOfP ageSizéunsignedoyteCouny

Get the Amount of Real Memory

unsignedNSRealMemoryAvailable(void)

Allocate or Free V irtual Memory

Returns the multiple of the page size that is closestito, b
not less tharhyteCount

Returns the number of bytegaflable in the RAM.

void *NSAllocateMemoryPagegunsignecbyteCounk

void NSDeallocateMemoryRgegvoid *pointer,
unsignecdbyteCouny

void NSCopyMemoryPagegconst wid *souice,
void *destination
unsignecbyteCouny

Get a zone

NSZone*NSCreateZondunsignedstartSize
unsignedgranularity;
BOOL canFkeg
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Allocates the intgral number of pages whose total size is
closest to, bt not less tharhyteCountwith the pages
guaranteed to be zero-filled.

Deallocates memory thatas allocated with
NSAllocateMemoryPages()

Copies (or copies-on-writdyteCounbytes fromsouice
to destination

Creates and returns pointer to avredne ofstartSizeébytes,
that gravs and shrinks bgranularity bytes. IfcanFee
is NO, the allocator ner frees memoryandmalloc()
will be fast.
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NSZone*NSDefaultMallocZone(void) Returns the delult zone, which is created automatically at
startup. This is the zone usedrnglloc().

NSZone*NSZoneFromPointer(void *pointer) Returns the zone for thpointerblock of memoryor
NULL if the block wasnt allocated from a zone. The
pointer must be one thataw returned by a prior call to
an allocation function.

Allocate or Free Memory in a Zone

void *NSZoneMalloc(NSZone *%zone Allocatessizebytes inzone and returns a pointer to the
unsignedsize allocated memoty

void *NSZoneCallodNSZone *zoneg Allocates memory frommonefor numElemlements, each
unsignechumElems with a size ohumBytesand returns a pointer to the
unsignechumBytey memory The memory is initialized with zeros.

void *NSZoneRealloNSZone %Zone Changes the size of the block of memory pointed to by
void *pointer, pointerto sizebytes. It may allocate mememory to
unsignedsize replace the old, in which case it wes the contents of

the old memory block to the weblock, up to a
maximum ofsizebytes. Thepointermay be NULL.

void NSRecycleZon@NSZone Zzong Freeszoneafteradding ag of its pointers still in use to the
default zone. (This stratg prevents retained objects
from being inadertently destrged.)

void NSZoneFregNSZone *zone Returns memory to the zone from which a@siallocated.
void *pointer) The standard C functidinee()does the sameub
spends time finding which zone the memory belongs to.

Name a Zone

void NSSetZoneNam@NSZone %Zone Sets the specified zosaiame tamame which can aid in
NSString hamé dehugging.
NSString*NSZoneNam&NSZone *zong Returns the name abne
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Object Allocation Functions

Allocate or Free an Object

NSObject*NSAllocateObject(ClassaClass Allocates and returns a pointer to an instancaGass
unsignedxtraBytes created in the specified zone (or in thead#ifzone, if
NSZone %Zzong zonds NULL). extraBytequsually 0) states the number

of extra bytes required for inded instanceariables.

NSObject*tNSCopyObject(NSObject "anObject Creates and returns amebject thas an &act copy of
unsignedxtraBytes anObject The second and thirdgarments hee the
NSZone %Zong same meaning as MSAllocateObject().

void NSDeallocateObjecfNSObject ‘anObjec) DeallocatesanObject which must hee been allocated
usingNSAllocateObject()

Decide Whether to Retain an Object

BOOL NSShouldRetainWithZone(NSObject "anObject
NSZone tequestedZone Returns YES ifequestedZonis NULL, the dedult zone,
or the zone in whichnObjectwas allocated. This
function is typically called from inside an NSObjsct’
copyWithZone: method, when deciding whether to
retainanObjectas opposed to making a gogf it.

Modify the Number of References to an Object

BOOL NSDecementExtraRefCountWasZero(id anObjec}
Returns YES if thexdernally maintained “era reference
count” foranObjectis zero; otherwise, this function
decrements the count and returns NO.

void NSIncrementExtraRefCount(id anObjec} Increments thexdernally maintained “era reference
count” foranObject The first reference (typically done
in the+alloc method) isrt maintained xternally, so
theres no need to call this function for that first
reference.
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Error-Handling Functions

Change the T op-level Error Handler

NSUncaughtExceptionHandl&NSGetUncaughtExceptionHandlelvoid)
Returns a pointer to the function serving as the teetle
error handlerThis handler will processeeptions
raised outside of gnexception-handling domain.

void NSSetUncaughtExceptionHandlefNSUncaughtExceptionHandlehandle)
Sets the top-keel errorhandling function tdvandler If
handleris NULL or this function is neer invoked, the
default top-level handler is used.

Macros to Handle an Exception

NS_DURING Marks the bginning of an gception-handling domain (a
portion of code delimited bMS DURINGand
NS_HANDLER). When an error is raisedyavhere
within the eception-handling domain, program
execution jumps to the first line of code in thxeeption
handler It's illegal to &it the exception-handling
domain by ap other means than
NS _VALUERETURN, NS _\OIDRETURN, or &lling
out the bottom.

NS_ENDHANDLER Marks the ending of arxeeption handler (a portion of
code delimited by NS_HANDLER and
NS_ENDHANDLER).

NS_HANDLER Marks the ending of arxeeption-handling domain and the
beginning of the correspondingeeption handler
Within the scope of the hand]ex local ariable called
exception stores the raisedoeption. Code delimited
by NS_HANDLERandNS_ENDHANDLER is neer
executed gcept when an error is raised in the preceding
exception-handling domain.

valueNS_\ALUERETURN( value type Causes the method (or function) in which this macro occurs
to immediately returwvalueof typetype This macro
can only be used within axeeption-handling domain.

NS_WOIDRETURN Causes the method (or function) in which this macro occurs
to return immediatelywith no return glue. This macro
can only be placed within ax@eption-handling
domain.
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Call the Asser tion Handler from the Body of an Objective-C Method

NSAssertBOOL condition, Calls the NSAssertionHandler object for the current thread
NSString *descriptior) if conditionis false. Thedescriptionshould &plain the
error, formatted as for the standard C functpwimtf ();
it need not include the objesttlass and method name,
since thg're passed automatically to the handler

NSAssert180OO0L condition Like NSAssert() but the format string description
NSString *description includes a coversion specification (such as %s or %d)
arg) for the agumentarg, in the style oprintf() . You can

pass an object iarg by specifyinge@, which gets
replaced by the string that the objsctescription
method returns.

NSAssertBOOL condition Like NSAssert1() but with two aguments.
NSString description
argl,
arg2)

NSAssert3BOOL condition Like NSAssert1() but with three aguments.
NSString *description
argl,
arg2,
arg3)

NSAssert480O0L condition Like NSAssert1() but with four aguments.
NSString *description
argl,
argz,
args,
arg4)

NSAssert5800L condition Like NSAssert1() but with five aguments.
NSString *description
argl,
argz,
arg3,
arg4,
argo)

Call the Asser tion Handler from the Body of a C Function

NSCAsser{BOOL condition, Calls the NSAssertionHandler object for the current thread
NSString *descriptior) if conditionis false. Thedescriptionshould &plain the
error, formatted as for the standard C functpwimtf() ;
it need not include the function name, which is passed
automatically to the handler
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NSCAssert{BOOL condition Like NSCAssert() but the format stringlescription
NSString description includes a coversion specification (such &ss or%d)
arg) for the agumentarg, in the style oprintf() .

NSCAssertZBOOL condition Like NSCAssert1() but with two aguments.
NSString *description
argl,
arg2)

NSCAssert3BOOL condition Like NSCAssert1() but with three aguments.
NSString *description
amgl,
argz,
arg3)

NSCAssert4BOOL condition Like NSCAssert1() but with four aguments.
NSString description,
amgl,
a2,
amg3,
arg4)

NSCAssert§BOOL condition Like NSCAssert1() but with five aguments.
NSString *description
agl,
ag2,
arg3,
amg4,
argb)

Validate a Parameter

NSParameterAsserfBOOL condition Like NSAssert() but the description passed is Valid
parameter not satisfying: ” folleed by the tet of
condition(which can be anboolean rpression).

NSCParameterAsser{BOOL condition) LikeNSParameterAssert(), but to be called from the body
of a C function.

Geometric Functions

Create Basic Structures

NSPointNSMakeFoint(float x, floaty) Create an NSPoint fimg the coordinates andy.
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NSSizeNSMakeSizefloatw, floath)

Create an NSSize Wiag the specified width and height.

NSRectNSMakeRectfloatx, floaty, floatw, floath) Create an NSRect Wiag the specified origin and size.

NSRangeNSMakeRange(nsigned intocation, unsigned intength

Get a Rectangle’ s Coordinates
float NSMaxX(NSRectaRec}
floatNSMaxY(NSRectaRec}
float NSMidX (NSRectaRec}
floatNSMidY (NSRectaRec}
float NSMinX (NSRectaRec}
floatNSMinY (NSRectaRec}
float NSWidth (NSRectaRec}
float NSHeight{NSRectaRec}

Modify a Copy of a Rectangle

NSRectNSInsetRec{NSRectaRect
floatdX,
floatdy)

NSRectNSOffsetRec{NSRectaRect
floatdX,
floatdy)

void NSDiideRec{NSRectinRect
NSRect slice,
NSRect Yfemainder
floatamount
NSRectEdgedeE)

NSRectNSIntegralRec{NSRectaRec)
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Create an NSRangeiag the specified location and
length.

Returns the lgyest x-coordinatealue withinaRect.
Returns the layest y-coordinatealue withinaRect
Returns the x-coordinate of the rectangleenter point.
Returns the y-coordinate of the rectanglegnter point.
Returns the smallest x-coordinadue withinaRect
Returns the smallest y-coordinatdue withiraRect .
Returns the width cdiRect

Returns the height @fRect

Returns a copof the rectangleRect altered by maing
the two sides that are parallel to the y-axis amds by
dX and the tw sides parallel to the x-axis iands by
dy.

Returns a copof the rectanglaRect with its location
shifted bydX along the x-axis and kgY along the
y-axis.

Creates tw rectanglessliceandremainderfrom inRect
by dividing inRectwith a line thats parallel to one of
inRects sides (nameythe side specified by edge—

either NSMinXEdge, NSMinYEdge, NSMaxXEdge, or

NSMaxYEdge). The size d&liceis determined by
amount which measures the distance fredtg.

Returns a copof the rectanglaRect expanded outards
just enough to ensure that none of its four defining
values X, y, width, andheigh) have fractional parts. If
aRectswidth or heightis zero or ngative, this function

returns a rectangle with origin at (0.0, 0.0) and with zero

width and height.
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Compute a Third Rectangle from T wo Rectangles

NSRectNSUnionRec{NSRectaRect
NSRectbRec}

NSRectNSIntersectionRec{NSRectaRect
NSRectbRec}

Test Geometric Relationships

BOOL NSEqualRect§NSRectaRect
NSRectbRec}

BOOL NSEqualSize§NSSizeaSize
NSSizebSizé¢

BOOL NSEqualPoints(NSPointaPoint,
NSPointbRoint)

BOOL NSIsEmptyRect{NSRectaRec}

BOOL NSMouselnRec{NSPointaFoint,
NSRectaRect
BOOL flipped

BOOL NSPRointinRect(NSPointaFoint,
NSRectaRec)

BOOL NSContainsRec(NSRectaRect
NSRectbRec}
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Returns the smallest rectangle that completely encloses
bothaRectandbRect.If one of the rectangles has zero
(or negative) width or height, a copof the other
rectangle is returnedubif both hae zero (or ngative)
width or height, the returned rectangle has its origin at
(0.0, 0.0) and has zero width and height.

Returns the graphic intersectionai®ectandbRect If the
two rectangles dohbverlap, the returned rectangle has
its origin at (0.0, 0.0) and zero width and height. (This
includes situations where the intersection is a point or a
line segment.)

Returns YES if the tevrectanglesRectandbRectare
identical, and NO otherwise.

Returns YES if the tov sizesaSizeandbSizeare identical,
and NO otherwise.

Returns YES if the tev pointsaFoint andbPoint are
identical, and NO otherwise.

Returns YES if the rectangle encloses no area at all—that
is, if its width or height is zero or gative.

Returns YES if the point representedaipint is located
within the rectangle representeddfyect It assumes
an unscaled and unrotated coordinate system; the
argumentflippedshould be YES if the coordinate
system has been flipped so that the pasigiaxis
extends danward. This function is used to determine
whether the hot spot of the cursor lies insidevamyi
rectangle.

Performs the same testldSMouselnRect() but assumes
a flipped coordinate system.

Returns YES ifiARectcompletely enclosdsRect For this
to be truebRectcant be empty and none of its sides can
touch an of aRects.
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Get a String Representation

NSString NSStringFromPoint(NSPointaPoint)

NSString NSStringFromRec{NSRectaRec}

NSString NSStringFromSiz€NSSizeaSizg

Returns a string of the form “{& y=Db}", where a andb
are the x- and y-coordinatesafoint.

Returns a string of the form “{&s y=b; width=c;
height=d}", where a, b, c,andd are the x- and
y-coordinates and the width and height, respeltiof
aRect

Returns a string of the form “{widttas height=h}”, where
aandb are the width and height aSize

Range Functions

Query a Range

BOOL NSEqualRange$NSRangaangel,
NSRangegange?

unsignedNSMaxRanggNSRangeange)

BOOL NSLocationInRanggunsignedocation,
NSRangeange)

Compute a Range from T wo Other Ranges

NSRangeNSUnionRangéNSRangeaangel,
NSRangeange?)

NSRangeNSintersectionRangéNSRangeangel,
NSRangeange?)

Get a String Representation

NSString WSStringFromRanggéNSRangeangg)
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Returns YES ifangel andrange2 have the same
locations and lengths.

Returngange.location +range.length—in other wrds, the
number one greater than the maximuatue within the
range.

Returns YES ifocationis in range (that is, iflocationis
greater than or equal tange.location andocationis
less tharNSMaxRangédrangg)).

Returns a range whose maximualue is the greater of
rangel's andrangeZs maximum alues, and whose
location is the lesser of the dwanges locations.

Returns a range whose maximuaiue is the lesser of
rangel's andrangeZs maximum alues, and whose
location is the greater of the awanges$ locations.
However, if the two ranges don'intersect, the returned
range has a location and length of zero.

Returns a string of the form: “{locationa; length =h}",
wherea andb are non-ngative intagers.
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Hash Table Functions

Create a Table

NSHashable *NSCreateHashBble(NSHashableCallBacksallBaks

unsigneccapacity

Creates, and returns a pointer to, an NSHaiskeTin the
default zone; the tablg’size is dependent orugb
generally not equal t@apacity If capacityis 0, a small
hash table is created. The NSHeaahi€CallBacks
structurecallBads has fie pointers to functions
(documented under ypes and Constants”), with the
following defults: pointer hashing, fifash()is NULL;
pointer equalityif isEqual() is NULL; no call-back
upon adding an element riétain() is NULL; no
call-back upon remang an element, ifelease()s
NULL; and a function returning a pointer’
hexadecimal alue as a string, describe()is NULL.
The hashing function must be defined such thataf tw
data elements are equal, as defined by the comparison
function, the alues produced by hashing on these
elements must also be equal. Also, data elements must
remain ivariant if the alue of the hashing function
depends on them; fokample, if the hashing function
operates directly on the characters of a string, that string
cant change.

NSHashable *NSCreateHashBbleWithZone(NSHashBbleCallBackgallBaks

unsignedcapacity
NSZone %ong

Like NSCreateHash®Rble(), but creates the hash table in
zoneinstead of in the dafilt zone. (Ifzoneis NULL,
the de#ult zone is used.)

NSHashable *NSCopyHashTableWithZone(NSHash&ble *able

NSZone %Zong

Free a Table

void NSFreeHashRble(NSHash&ble *table)

void NSResetHash@ble(NSHash@&ble *able)
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Returns a pointer to awecopy of table, created ireone
and containing copies tdibles pointers to data
elements. lzoneis NULL, the dehult zone is used.

Releases each element of the specified hash table and frees

the table itself.

Releases each element Hoesn't deallocate the table. This
is useful for preserving the table's capacity
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Compare Two T ables

BOOL NSCompareHashTable{NSHash@able *ablel,
NSHash@able *table? Returns YES if the tewhash tables are equal—that is, if
each element dhblelis intable2 and the tw tables
are the same size.

Get the Number of Items

unsignedNSCountHashTable(NSHashable *able) Returns the number of elementdable

Retrieve ltems

void *NSHashGe{NSHash®&ble *able Returns the pointer in the table that matqhgister (as
const wid *pointer) defined by thésEqual() call-back function)If there is
no matching element, the function returns NULL

NSArray *NSAllHashTableObjectNSHashable *able)
Returns an array object containing all the elementtsbé
This function should be called only when the table
elements are objects, not whenythe ary other data

type.

NSHashEnumeratddSEnumerateHashBble(NSHashable *table)

Returns an NSHashEnumerator structure that will cause
successie elements afableto be returned each time
this enumerator is passed to
NSNextHashEnumeratorltem()

void *NSNextHashEnumeratorltem(NSHashEnumeratorehumeator)
Returns the nd element in the table thahumeator is
associated with, or NULL i&numeator has already
iterated oer all the elements.

Add or Remove an Item

void NSHashInser{NSHash@able *able Insertspointer, which must not be NULL, inttable If
const wid *pointer) pointermatches an item already in the table, the
previous pointer is released using ttedease()
call-back function that as specified when the tablasv
created.

void NSHashInsertknovnAbsent(NSHashRble *table,
const wid *pointer) Insertspointer, which must not be NULL, inttable. Unike
NSHashlnsert(), this function raises
NSInvalidArgumentException ifablealready includes
an element that matchpsintet
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void *NSHashInsertlfAbsent(NSHash@ble *able, If pointermatches an item alreadyteble, this function
const wid *pointer) returns the prexaésting pointer; otherwise, it adds
pointerto the table and returns NULL.

void NSHashRemee(NSHashable *table If pointermatches an item alreadytable, this function
const wid *pointer) releases the pre«sting item.

Get a String Representation

NSString NSStringFromHashTable(NSHash&ble *able)

Returns a string describing the hash tabbentents. The
function iterateseer the tables elements, and for each
one appends the string returned bydbscribe()
call-back function. If NULL vas specified for the
call-back function, the lkadecimal @lue of each
pointer is added to the string.

Map Table Functions

Create a Table

NSMapTable 'NSCreateMapTable(NSMapTableKeyCallBackskeyCallBadks

NSMapTable\alueCallBackvalueCallBag&s

unsignectapacity Creates, and returns a pointer to, an NSNépTin the
default zone; the tablg’size is dependent orugb
generally not equal t@apacity If capacityis 0, a small
map table is created. The NSMableKeyCallBacks
arguments are structures (documented undgpes
and Constants”) that areny similar to the call-back
structure used biMSCreateHash®ble(); in fact, the
have the same datilts as documented for that function.

NSMapTable "NSCreateMapTableWithZone(NSMapTableKeyCallBackskeyCallBadks
NSMapTable\alueCallBackvalueCallBa&s
unsigneccapacity Like NSCreateMapTable(), but creates the map table in
NSZone %Zzong zoneinstead of in the dafilt zone. (Ifzoneis NULL,
the deéult zone is used.)

NSMapTable 'NSCopyMapTableWithZone(NSMapTable *able,
NSZone %Zong Returns a pointer to awecopy of table created ireone
and containing copies tdbles key and \alue pointers.
If zoneis NULL, the dehult zone is used.
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Free a Table

void NSFreeMapTable(NSMapTable *able) Releases eaclekand \alue of the specified map table and
frees the table itself.

void NSResetMapBble(NSMapTable *able) Releases eachek and \alue lut doesrt deallocate the
table. This is useful for preserving the tableapacity
Compare Two T ables:

BOOL NSCompareMapTablegfNSMapTable *tablel,

NSMapTable *table? Returns YES if eachdy of tablelis intable2 and the tw
tables are the same size. Note that this functionmtmes
compare alues, only kys.

Get the Number of Items

unsignedNSCountMapTable(NSMapTable *table) Returns the number oB/value pairs irtable

Retrieve ltems

BOOL NSMapMember(NSMapTable *able, Returns YES itable contains a & equal tokey. If so,
const wid *key, originalKey is set tdkey, andvalueis set to thealue that
void **originalKey, the tablemaps tdkey.
void **value

void *NSMapGet(NSMapTable *table, Returns the alue thatable maps tdkey, or NULL if the
const wid *key) table doest’containkey.

NSMapEnumeratoSEnumerateMapTable(NSMapTable *able)

Returns an NSMapEnumerator structure that will cause
successie key/value pairs ofableto be visited each
time this enumerator is passed to
NSNextMapEnumeratorPair() .

BOOL NSNextMapEnumeratorPair (NSMapEnumeratorenumeator,
void **key, Returns NO ienumeator has already iteratedrer all the
void **value elements in the table thestumeator is associated with.
Otherwise, this function sekey andvalueto match the
next key/value pair irthe table, and returns YES.

NSArray *NSAlIMapTableKeygNSMapTable *able)

Returns an array object containing all tiggintable
This function should be called only when the talggsk
are objects, not when tyiee ary other type of pointer
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NSArray *NSAlIMapTableValuefNSMapTable *able)
Returns an array object containing all tladues intable
This function should be called only when the table
values are objects, not whenytre ary other type of

pointer
Add or Remove an Item
void NSMaplnsert(NSMapTable *table, Insertskey andvalueinto table If key matches ady
const wid *key, already in the tablejalueis retained and the prieus
const wid *valug value is released, using the retain and release call-back

functions that were specified when the tabésw
created. Raises NSialidArgumentException ikey is
equal to the notAkyMarker field of the table’
NSMapTablekeyCallBacks structure.

void *NSMaplnsertlfAbsent(NSMapTable *table,  If key matches ady already intable, this function returns
const wid *key, the pre-gisting key; otherwise, it addkey andvalueto
const wid *valug the table and returns NULL. Raises
NSInvalidArgumentException ikey is equal to the
notAKeyMarker field of the table’
NSMapTablekeyCallBacks structure.

void NSMaplnsertknownAbsentNSMapTable *able,
const wid *key, Insertskey (which must not be notAé/Marker) andvalue
const wid *valug into table Unike NSMaplnsert(), this function raises
NSIrnvalidArgumentException ifablealready includes
a key that matchekey.

void NSMapRemove(NSMapTable *table If key matches ady already intable, this function releases
const wid *key) the pre-gisting key and its correspondingaiue.

NSString NSStringFromMapTable(NSMapTable *able)

Returns a string describing the map tabt@ntents. The
function iterateser the tables key/value pairs, and for
each one appends the strilag= b;\n”, wherea andb
are the ky and \alue strings returned by the
correspondinglescribe()call-back functions. If NULL
was specified for the call-back function, a and b are the
key and \alue pointers,»@ressed as kadecimal
numbers.
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Miscellaneous Functions

Get Information about a User
NSString NSUserNamévoid)
NSString NSHomeDirectory(void)
NSString NSHomeDirectoryForUser(NSString *userNamg

Log an Error Message

void NSLog(NSString *format, .). Writes to stderr an error message of the form:
“time pocessName pcessID formdt The format
argument toNSLog() is a format string in the style of
the standard C functigprintf() , followed by an
arbitrary number of guments that match cegrsion
specifications (such &s or %d) in the format string.
(You can pass an object in the list ajumnents by
specifying%@ in the format string—this cerrsion
specification gets replaced by the string that the object’
description method returns.)

void NSLogv(NSString ¥format, va_listargs) Like NSLog(), but the aguments to the format string are
passed in a singlevlist, in the manner afprintf() .

Get Localized V ersions of Strings

NSString NSLocalizedStringNSString *key, Returns a localizedersion of the string designated key.
NSString ‘tomment The deéult string tablel{ocalizable.stringg in the
main hundle is searched f&ey. comments ignored, bt
can praide information for translators

NSString NSLocalizedStringFromTable(NSString *ey,

NSString *ableName Like NSLocalizedString(), but searches the specified
NSString ‘tomment table.

NSString NSLocalizedStringFromTableInBundle(NSString *ey,
NSString *ableName Like NSLocalizedStringFromTable, but uses the
NSBundle*aBundle specified bindle instead of the applicatienhain
NSString ‘tomment bundle.
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Convert to and from a String

ClassNSClassFomsString(NSString *aClassName Returns the class object nameddtjlassNameor nil if
none by this name is currently loaded.

SEL NSSelectorFomString(NSString *aSelectorName
Returns the selector namedddyelectorNameor zero if
none by this namexests

NSString WNSStringFromClassClassaClasg Returns an NSString containing the nama®lass.

NSString NSStringFromSelectorSEL aSelectoy  Returns an NSString containing the nama®électar

Compose a Message T 0 Be Sent Later to an Object

NSInvocation NS_INVOCATION( ClassaClass Returns an NSkocation object which you can later ask to

instanceMessge) dispatchinstanceMessge to an instance adClass.
(You later use NSkocations setTarget: method to
make a specific instance afClassthe recerer of the
message, after which you us&oke to cause the
message to be seartdgetRetumValue: to retrieve the
result.)Because this is a macmgessge can be an
Objective C message understood by an instance of
aClass even a message with multiplegaiments.

NSlIrvocation NS_MESSAGE(id anObject Like NS_INVOCATION(), hut the first agyument is an
instanceMessgE) instance of a class, rather than a class. Thettaf the
message will banObject,so later you dot'use
setTarget:, onlyinvoke andgetRetumValue:.
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Types and Constants

Exception Handling

typedef struct _NSHandl&SHandler;

Exception handler information.

typedef wlatile void NSUncaughtExceptionHandle(NSException &ception);

NSString NSInconsistentArchiveException
NSString NSGenericException

NSString NSinternallnconsistencyException
NSString NSinvalidAr gumentException
NSString NSMallocException

NSString NSRangeException

NSString NSByteStoreLockedException
NSString WSByteStoreVersionException
NSString NSBTreeStoeKeyToolLargeException
NSString NSByteStoreDamagedException

Register an uncaughieeption handler

Consisteng error in archie file.

General programming error

Some item that should bevariant changed.
Invalid agument.

No memory left to allocate.

Attempt to access an elemenybed the limit of an array
or similar structure.

Geometry

typedef struct _NSPoint {
floatx;
floaty;

} NSPhoint;

typedef struct _NSSize {
floatwidth;
float height;

} NSSize
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Point definition.

Rectangle sizes.
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typedef struct _NSRect { Rectangle.
NSPointorigin;
NSSizesize

} NSRect

typedef enum _NSRectEdge { Sides of a rectangle.
NSMinXEdge,
NSMinYEdge,
NSMaxXEdge,
NSMaxYEdge
} NSRectEdge

const NSPoinNSZeroPoint; A zero point.

const NSRecdNSZeroRect, A zero origin rectangle.

const NSSiz&SZeroSize A zero size rectangle.
Hash Table

typedef strucNSHashEnumerator, Private type for enumerating.

typedef struct _NSHashbleNSHashTable; Hash table type.

typedef struct { Callback functions.

unsigned (hash)(NSHash@&ble *able const wid *anObjec;
Hashing function. Note: Elements with equalues must
have equal hash functioraiues.
BOOL (*isEqual)(NSHash@&ble *able const wid *anObject const wid *anObjec};
Comparison function.
void (*retain)(NSHash@ble *able, const wid *anObjec};
Retaining function called when adding elements to table.
void (*releasg¢(NSHash@able *table, void *anObjec};
Releasing function called when a data element isvetho
from the table.
NSString *(*describg(NSHashable *table, const wid *anObjec};
Description function.
} NSHashTableCallBacks
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const NSHashableCallBacksNSIntHashCallBacks For sets of pointesized or smaller quantities.

const NSHashableCallBackdNSNonOwnedPinterHashCallBacks
For sets of pointers hashed by address.

const NSHashableCallBacksNSNonRetainedObjectHashCallBacks
For sets of objects without retaining and releasing.

const NSHashableCallBacksNSObjectHashCallBacks
For sets of objects; similar to NSSet.

const NSHashableCallBackdNSOwnedPinterHashCallBacks
For sets of pointers with transfer ofioership upon
insertion.

const NSHashableCallBacksNSPointerToStructHashCallBacks
For sets of pointers to structs when the first field of the
struct is the size of ant.

Map Table
typedef strucNSMapEnumerator; Private type for enumerating.
typedef struct _ NSMa@bleNSMapTable; Map table type.
typedef struct { Callback functions for ady.

unsigned (hash)(NSMapTable *table, const wid *anObjec};
Hashing function. Note: Elements with equalues must
have equal hash functioraiues.
BOOL (*isEqual)(NSMapTable *table const wid *anObject const wid *anObjec;
Comparison function.
void (*retain)(NSMapTable *able const wid *anObjec};
Retaining function called when adding elements to table.
void (*releas¢(NSMapTable *able, void *anObjec};
Releasing function called when a data element is vetho
from the table.
NSString *(*describg(NSMapTable *able const wid *anObjec};
Description function.
const wid *notAK eyMarker; Quantity that is not agy to the hash table.
} NSMapTableKeyCallBacks
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typedef struct { Callback functions for aalue.
void (*retain)(NSMapTable *able, const wid *anObjec};
Retaining function called when adding elements to table.
void (*releas@(NSMapTable *table void *anObjecj;
Releasing function called when a data element is vetho
from the table.
NSString *(*describg(NSMapTable *table, const wid *anObjecj;
Description function.
} NSMapTableValueCallBacks

#defineNSNotAnIntMapK ey;, Quantity that is neer a map &y.
#defineNSNotAPointerMapK ey, Quantity that is neer a map &y.

const NSMapablekeyCallBacksNSIntMapK eyCallBacks
For keys that are pointesized or smaller quantities.

const NSMap@ble\alueCallBackdNSIntMapV alueCallBacks
For values that are pointaized quantities.

const NSMapd@blekeyCallBacksNSNonOwnedhinterMapK eyCallBacks
For keys that are pointers not freed.

const NSMapable\alueCallBacksN\SNonOwnedminterMapValueCallBacks
For values that arevaned pointers.

const NSMap@blekeyCallBacksNSNonOwnedRinterOrNullMapK eyCallBacks
For keys that are pointers not freed, or NULL.

const NSMap@bleKkeyCallBacksNSNonRetainedObjectMapkeyCallBacks
For sets of objects without retaining and releasing.

const NSMapableKeyCallBacksNSObjectMapKeyCallBacks
For keys that are objects.

const NSMap@ble\alueCallBackdNSObjectMapValueCallBacks
For values that are objects.

const NSMap@bleKkeyCallBacksNSOwnedPvinterMapK eyCallBacks
For keys that are pointers with transfer afrership upon
insertion.

const NSMapable\alueCallBack$NSOwnedPinterMapValueCallBacks
For values that arevaned pointers.

2-184 Chapter 2: Foundation Kit OpensStep Specification—10/19/94



Notification Queue

typedef enum {
NSPostWhenldle,
NSPostASAR
NSPostNow

} NSPostingStyle

typedef enum {
NSNotificationNoCoalescing
NSNotificationCoalescingOnName
NSNotificationCoalescingOnSender
} NSNotificationCoalescing

Post the notification when the run loop is idle
Post the notification as soon as possible.
Post the notification immediately

Do not coalesce similar notifications in the queue.
Coalesce natifications in the queue matching name.
Coalesce notifications in the queue matching sender

Run Loop

NSString NSConnectionReplyMode

NSString NSDefaultRunLoopMode

NSRunLoop mode in which Distiitbed Object system
seeks replies.

Common NSRunLoop mode.

Search Results

typedef enum _NSComparisonResult {
NSOrderedAscending
NSOrderedSame
NSOrderedDescending

} NSComparisonResult

enum {
NSCaselnsensitieSeach,
NSLiteralSearch,
NSBackwardsSeach,
NSAnchoredSeach

3

enum (NSNotFound};
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Ordered comparison results.

Flags passed tavious search methods.

Indicates an item not found.
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String

typedef unsignetiSStringEncoding Known encodings.

enum Known encodings.
NSASCIIStringEncoding,
NSNEXTSTEPStringEncoding,
NSJapaneseEUCStringEncoding,
NSUTF8StringEncoding,
NSISOLatin1StringEncoding ,
NSSymbolStringEncoding ,
NSNonLossyASCIIStringEncoding,
NSShiftJISStringEncoding,
NSISOLatin2StringEncoding,
NSUnicodeStringEncoding

h
enum _NSOpenStepUnicodeResziBase { Base for Unicode characters.
NSOpenStepUnicodeReseedBase

%

NSHashStringLength Hash string length.

NSMaximumsStringLength; Maximum string length.
Threads

typedef enum { Thread priorities.

NSinteractiveThreadPriority,
NSBackgroundThreadPriority,
NSLowThr eadPriority

} NSThreadPriority;

NSString NSBecomingMultiThreaded Notifications.
NSString NSThreadEXxiting;
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User Defaults

NSString NSArgumentDomain For defwlts parsed from the applicatisrdguments.
NSString NSGlobalDomain For defwults seen by all applications.

NSString NSRegistrationDomain For registered dedults.

NSString NSUserDefaultsChanged Public notification.

NSString NSWeekDayNameArray; Keys for language-dependent information.

NSString WSShortWeekDayNameArray;,
NSString NSMonthNameArray;

NSString NSShortMonthNameArray;
NSString NSTimeFormatString ;

NSString NSDateFormatString ;

NSString NSTimeDateFormatString;
NSString NSShortTimeDateFormatString ;
NSString NSCurrencySymbo]

NSString NSDecimalSeparator

NSString NSThousandsSeparatar
NSString WNSinternationalCurr encyString;
NSString NSCurrencyString;

NSString NSDecimalDigits

NSString NSAMPMDesignation;
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Miscellaneous

typedef struct { Specifies layout of guments used in wocations.
int offset
int size
char type;

} NSArgumentinfo;

typedef struct _NSRange { Specifies a range of items in arrays, strings, and so on.
unsigned intocation;
unsigned intength;

} NSRange
typedef double&NSTimelnterval, Time intenal difference between tvdates.
typedef struct _NSZondSZone Large ragion allocation.

typedef intNSBTreeComparatofNSData *, NSData *, consioid *);
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3  Display PostScript

Classes

Classes listed here and the protocol in the folig section constitute OpenStebject-oriented intesite to the
Display PostScript System. As such, maffithe agument and return types that appearwegkpecifically those
having a “DPS” prefix) are not described in this document. Rather are detailed in the specification for the
Display PostScript System itself, as found inEhgplay R stScript System, Client Ldmy Refeence Manualby

Adobe Systems Incorporated.

NSDPSContext

Inherits From: NSObiject

Conforms T o: NSObject (NSObject)
Declared In: DPSClient/NSDPSConteh

Class Description

The NSDPSConté class is the programmatic inteck to objects that represent Display PostScript System
contts. A contet can be thought of asdestinationto which PostScript code is sent faeeution. Each Display
PostScript contd contains its wn complete PostScript @nonment including itswn local VM (PostScript
Virtual Memory). Eery contet has its an set of stacks, including an operand stack, graphics state stack,
dictionary stack, andxecution stack. Eery contet also contains &ontDir ectory which is local to that contg
plus aSharedFontDir ectory that is shared across all coxte There are threeaulit-in dictionaries in the dictionary
stack. From top to bottom, thareuserdict, globaldict, andsystemdict userdict is private to the contd, while
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globaldict andsystemdictare shared by all contis. globaldict is a modifiable dictionary containing information
common to all contds. systemdictis a read-only dictionary containing all the PostScript operators.

At ary time there is the notion of tleairrent contgt. The current conie for the current thread may be set using
setCurrentContext:.

NSDPSContet objects by defult write their output to a specifieldta destination. This is used for printing,
FAXing, and for generation of gad EPS (Encapsulated PostScript) code. The means to creaktcibrateinteract
with displays are platform-specific.

The NSApplication object creates a contey defult.

NSDPSContext Objects and Display PostScript System Context Records

When an NSDPSConteobject is created, it creates and manad@RSContgt record. Programmerarhiliar with
the client side C function intexfe to the Display PostScript System can access the DP&Ceotad by sending
acontextmessage to an NSDPSCotitebject. You can then operate on this cotiteecord using anof the
functions or single operator functions defined in the Display PostScript System client {tlmamgrsely you can
create an NSDPSComteobject from a DPSConterecord with thedDPSContextObject()function, as defined in
“Client Library Functions”. ¥u can then wrk with the created NSDPSCort®bject using anof the methods
described here.

General Exception Conditions

A variety of exceptions can be raised from NSDPSCritln most casesxeeptions are raised because of errors
returned from the Display PostScript SamExceptions are listed underydes and Constarits\lso see the
Display PstScript System, Client Lémy Refeence Manualby Adobe Systems Incorporated, for more details on
Display PostScript System error names and their possible causes.

Initializing a Context

—initW ithMutableData: (NSMutableData *)Jata Initializes a navly allocated NSDPSContethat writes its
forDebugging:(BOOL)dehug output todata using the language and name encodings
languageEncoding{DPSProgramEncodinigngEnc
nameEcoding(DPSNameEncodingameEnc  specified byangEncandnameEncThe callback
textProc:(DPSTextProc)Proc functionstProc anderrorProc handle t&t and errors
errorProc:(DPSErrorPro@rrorProc generated by the conxtelf dehugis YES, the output is

given in human-readable form in whichdarstructures
(such as images) may be represented by comments.

Testing the Drawing Destination

— (BOOL)sDrawingToScreen Returns YES if the dwing destination is the screen.
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Accessing Context Data

— (NSMutableData hutableData Returns the recegr’s data object.

Setting and Identifying the Current Context
+ (NSDPSContet *)currentContext Returns the current comteof the current thread.

+ (void)setCurrentContext:(NSDPSContet *) context
Installscontet as the current conteof the current thread.

— (DPSContet)DPSContext Returns the corresponding DPScomte

Controlling the Context
— (void)flush Forces aw buffered data to be sent to its destination.
— (void)interruptExecution Interrupts &ecution in the receer’s contet.

— (woid)notifyObjectWhenFinishedExecuting(id <NSDPSConteNotification>)bject
Registersobjectto receve acontextFinishedExecuting
message when the NSDPSCotite destination is
ready to recee more input.

— (wid)resetCommunication Discards ay data that hashalready been sent to its
destination.
— (void)wait Waits until the NSDPSContés destination is ready to

receive more input.

Managing Returned T ext and Errors

+ (NSString *stringForDPSETrror: (const DPSBinObjSeqReceiror
Returns a string representationeofor.

— (DPSErrorPro@rrorProc Returns the congt's error callback function.
— (woid)setErrorProc:(DPSErrorProgroc Sets the conit’s error callback function toroc.
— (woid)setTextProc:(DPSTextProcproc Sets the conie's text callback function tgroc.
— (DPS®ExtProcYextProc Returns the cont's text callback function.

Sending Raw Data

— (void)printF ormat: (NSString *format,... Constructs a string frofiormatand follaving string
objects (in the manner pfintf() ) and sends it to the
contet’s destination.
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— (woid)printF ormat: (NSString *format
argumentsyva_listiargList

— (wid)writeData: (NSData *}uf

Constructs a string frofiormatandargList (in the
manner ofvprintf() ) and sends it to the comtés
destination.

Sends the PostScript datebiaf to the contet’s destination.

— (void)writePostScriptWithLanguageEncodingCorversion:(NSData *puf

Managing Binary Object Sequences
— (wid)awaitReturnValues

— (void)writeBOSArray: (const wid *)data
count:(unsigned infyfems
of Type:(DPSDefinedypeltype

— (woid)writeBOSNumString: (const wid *)data
length:(unsigned ingount
ofType:(DPSDefinedypelype
scale(int)scale

— (woid)writeBOSString: (const wid *)data
length:(unsigned inf)ytes

Writes the PostScript data lf to the contet’s
destination. The data, formatted as plaii,tencoded
tokens, or a binary object sequence, isveoted as
necessary depending on the language encoding of the
receving contet.

Waits for all return &lues from the result table.

Write an array to the contes destination as part of a
a binary object sequence. The array itakkomdata
and consists afemsitems of typeype

Write a number string to the cortes destination as part of
a binary object sequence. The string ietakomdata
as described bgount type andscale

Write a string to the corntés destination as part of a
binary object sequence. The string isstakrombytes
(a count)of data.

— (void)writeBinaryObjectSequence(const wid *)data

length:(unsigned infyytes

— (wid)updateNameMap

Managing Chained Contexts

Write a binary object sequence to the catisedestination.
The sequence consistshpftes(a count) ofdata.

Updates the comt#s name map from the client librasy’
name map.

— (void)chainChildContext: (NSDPSContet *)child Links child (and all of its children) to the recegr as its

— (NSDPSContd *)childContext
— (NSDPSContd *) parentContext

— (void)unchainContext
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chained conte, a contgt that receies a cop of all
PostScript code sent to the recei

Returns the receer’s child contgt, or nil if none &ists.
Returns the receér’s parent cont, or nil if none &ists.

Unlinks the child contet (and all of its children) from the
recever’s list of chained conkgs.
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Debugging Aids
+ (BOOL)areAllContextsOutputTraced

+ (BOOL)areAllContextsSynchionized

+ (void)setAllContextsOutputTraced:(BOOL)flag

+ (void)setAllContextsSynchionized:(BOOL)flag

— (BOOL)isOutputTraced

— (BOOL)sSynchronized

— (woid)setOutputTraced:(BOOL)flag

— (void)setSynchonized:(BOOL)flag

OpenStep Specification—10/19/94

Returns YES if the data fdng between the applicatia’
contets and their destinations is copied to diagnostic
output.

Returns YES if all NSPDSConteobjects inoke thewait
method after sending each batch of output.

Causes the data (PostScript code, retatues, etc.)
flowing between the all the applicatisrcontets and
their destinations to be copied to diagnostic output.

Causes thavait method to be woked each time an
NSDPSContet object sends a batch of output to its
destination.

Returns YES if the data fdng between the applicatia’
single contgt and its destination is copied to diagnostic
output.

Returns whether theait method is imoked each time the
recever sends a batch of output to the serv

Causes the data (PostScript code, retatues, etc.)
flowing between the applicatiansingle contet and the
Display PostScript seev to be copied to diagnostic
output.

Sets whether thevait method is imoked each time the
recevver sends a batch of output to its destination.
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Protocols

NSDPSContextNotification

Adopted By: no OpenStep classes

Declared In; DPSClient/NSDPSConteh

Protocol Description

The NSDPSConi¢Notification protocol supplies information about thixe@ution status of a sequence of
PostScript commands mptieusly sent to the Display PostScript srv

Synchronizing Application and Display PostScript Ser ver Execution

— (woid)contextFinishedExecuting(NSDPSContet *) context
Notifies the receier that the conié has finished»acuting
a batch of PostScript commands. See
notifyObjectWhenFinishedExecuting:
(NSDPSContet).
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Display PostScript Operators

The PostScript Languge Refeence ManualSecond Editionby Adobe Systems Incorporated, yides the
specifications for standard PostScript and Display PostScript operators. Listed here are operators found in
OpenStep bt not in the standard implementation of the PostScript language.

Compositing Operators

src, srcy width height sgstate
desy des} op composite —

desy desy, width height op compositerect —

srcy srcy width height segstate
desy desf delta dissohe -

Graphics State Operators
coverage setalpha —

— currentalpha coverage
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Composites rectangle in source graphics state
with image in current winde.

Composites rectangle of current color and
coverage with image in current graphics
state.

Dissoles between area of windaeferred to
by srcgstateand equal area of windo
referred to by the current graphics state.

Sets the current gerage.

Returns the current gerage setting.
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Client Library Functions

The Display PostScript Client Library is composed of system-dependent and a system-independent parts. The
Display PostScript System, Client Ldmy Refeence Manualby Adobe Systems, Incorporated.,\pdes the
specification for the system-independent portion of this library

Functions that are part of OpenStegystem-dependent part of the Display PostScript Client Library are listed
here.

PostScript Execution Context Functions

Convert a DPSContext to an NSDPSContext Object
NSDPSContet *DPSContextObjectDPSContgt ctxt)

Communication with the Display PostScript Server

Send a PostScript User Path to the Display PostScript Ser  ver

These functions are used to send a user path, plus onaciibeyto the Display PostScript Setvin the
...WithMatrix forms of these operators, thmtrix operand is the optional matrixgament used by thestroke,
inustroke, andustrokepath operators. Thenatrix agument may be NULL, in which case it is ignored.

void PSDoUserRth(const wid *coords, int numCoods DPSNumberbrmathumype
const DPSUsed®hOp ops int numOpsconst wid *bbox
DPSUserBthActionaction)

void PSDoUserRthWithMatrix( void *coords, int numCoods
DPSNumberBrmatnumType unsigned charops int numOps
void *bbox DPSUserBthActionaction, floatmatrixq6])

void DPSDoUserRith(DPSContgt context, const wid *coords int numCoods,

DPSNumberBrmatnumType const DPSUseid@hOp "ops int
numOpsconst wid *bbox DPSUserAthActionaction)
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void DPSDoUserRthWithMatrix( DPSCont&t contet, void *coords, int numCoods,
DPSNumberBrmatnumType unsigned chatops int numOps
void *bbox DPSUserBthActionaction, floatmatrixq6])

Send PostScript Code to the Display PostScript Ser  ver

void PSFlush(oid)
void PSWait(void)
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Single-Operator Functions

Single-operator functions prime a C language intexfe to the indidual operators of the PostScript language. The
specification for a single-operator function is identical to that of the PostScript operator it represdéustSdrigpt
Languaye Refeence ManualSecond Editionby Adobe Systems Incorporated, yades the specifications of all
standard PostScript operators. Also refer tadtsplay PstScript System, Client Lamy Refeence Manualby
Adobe Systems Incorporated. Listed beklare single-operator functions that correspond to operators found in
OpenStep bt not in the standard implementation of the PostScript language.

These functions ha either a “PS” or a “DPS” prefixoF every single-operator function with a “PS” prefix, there’
a corresponding single-operator function with a “DPS” prefix. The PS and DPS functions are idarejuahat
DPS functions ta&k an additional (first) gument that represents the PostScrxetation contet.

Besides using standard C language types, some single-operator functiossroisiect—anint that refers to the
value returned bipPSDefineUserObject()

In the function descriptions belpx andy refer to the origin oource rectangles, ana andh refer to the width
and height of the source rectangigstateNunrefers to the graphics state (gstate) of the source rectdrgled
dy refer to the origin of thdestinationfor the compositing or dissolving operatiap.refers to the specific
compositing operatiora or alpharefers to the cgerage component used for compositing operations.

“PS” Prefix Functions

void PScompositefloat x, floaty, floatw, floath, int gstateNumfloatdx, floatdy, int op)
void PScompositeect(float x, floaty, floatw, floath, int op)

void PScurrentalpha(float *alpha)

void PSdissole(floatx, floaty, floatw, floath, int gstateNumfloatdx, floatdy, floatdelta)
void PSsetalphafloat a)

“DPS” Prefix Functions

void DPScompositeDPSContgt ctxt, floatx, floaty, floatw, floath, int gstateNumfloatdx,
floatdy, int op)

void DPScompositeect(DPSContgt ctxt, floatdx, floatdy, floatw, floath, int op)
void DPScurrentalpha(DPSContgt ctxt, float *pcoverage)

void DPSdissole(DPSContgt ctxt, floatx, floaty, floatw, floath, int gstateNumfloatdx, float
dy, floatdelta)

void DPSsetalphaDPSContet ctxt, floata)
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Types and Constants

The Display PostScript Client Library is composed of system-dependent and a system-independent parts. The
Display PstScript System, Client Lémy Refeence Manuglby Adobe Systems, Incorporated, \pdes the
specification for the system-independent portion of this library

The defined types, enumeration constants, and glabiables that are part of OpenStegystem-dependent part
of the Display PostScript Client Library are listed here.

Defined Types

Number Formats

typedef enum _DPSNumberfmnat {

#ifdef _ BIG_ENDIAN__
dps_float= 48,
dps_long=0,
dps_short= 32

#else
dps_float= 48+128,
dps_long= 0+128,
dps_short=32+128

#endif

} DPSNumberFormat;

Other permitted alues are:
» For 32-bit fixed-point numbers, usips_longplus the number of bits in the fractional part.

» For 16-bit fixed-point numbers, usips_shortplus the number of bits in the fractional part.

Backing Store T ypes

typedef enum _NSBackingStongie {
NSBackingStoeRetained
NSBackingStoreNonretained,
NSBackingStoreBuffered

} NSBackingStoreType;
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Compositing Operations

typedef enum _NSCompositingOperation {
NSCompositeClear
NSCompositeCopy
NSCompositeSouceOvwer,
NSCompositeSouceln,
NSCompositeSouceOut,
NSCompositeSouceAtop,
NSCompositeDataOver,
NSCompositeDataln
NSCompositeDataOut
NSCompositeDataAtop
NSCompositeXOR
NSCompositePlusDarler,
NSCompositeHighlight,
NSCompositePlusLighter

} NSCompositingOperation

Window Ordering

typedef enum _NSWdowOrderingMode {
NSWindowAbove,
NSWindowBelow,
NSWindowOut

} NSWindowOrderingMode;

User Path Operators
These constants define the operator numbers used to construct the operator array parameter of DRtBDoUserP

typedef unsigned ch@PSUserRathOp;
enum {

dps_settbox,
dps_moveto,
dps_rmoveto,
dps_lineto,
dps_rlineto,
dps_curveto,
dps_rcurveto,
dps_arc,
dps_arcn,
dps_arct,
dps_closepath
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dps_ucache

User Path Actions

These constants define the action of a DPSDolddierkh addition to the actions defined herg, atfier system
name indg may be used. See tRestScript Languge Refeence ManualSecond Editionby Adobe Systems
Incorporated, for a detailed list of system namexede

typedef enum _DPSUseathAction {
dps_uappend
dps_ ufill,
dps_ueofill
dps_ustroke,
dps_ustrokepath,
dps_inufill,
dps_inuedfill,
dps_inustroke,
dps_def
dps_put

} DPSUserRathAction;

Enumerations

Special Values for Alpha

enum {
NSAlphaEqualToData,
NSAlphaAlwaysOne

h

User Object Representing the PostScript Null Object

enum {
DPSNullObject

k
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Symbolic Constants

Error Code Base

DPS_OPENSTEP_ERBR_BASE

Global Variables

Exception Names

NSString DPSRostscriptErr orException;
NSString DPSNameDoLongException;
NSString DPSResultTagCheckException;
NSString DPSResultTypeCheckException;
NSString *DPSInvalidContextException;
NSString DPSSelectException;

NSString DPSConnectionClosedException;
NSString DPSReadException;

NSString DPSWriteException;

NSString *DPSInvalidFDException;
NSString *DPSInvalidTEEXxception;
NSString DPSInvalidPortException;
NSString DPSOutOfMemoryException;
NSString DPSCantConnectException;
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