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You can only specify one of the attributes assign, copy, or retain. If you don’t use
garbage collection, then one of these attributes should be explicitly used; otherwise you
will get a warning from the compiler. If you use garbage collection and you don’t specify
one of these three attributes, the default attribute, assign, will be used. In that case, the
compiler gives a warning only if the class conforms to the NSCopying protocol (in which
case you might want to copy and not assign the property).

If you use the copy attribute, the object’s copy method will be used by the synthesized
setter method.This results in an immutable copy.You must supply your own setter
method if you need a mutable copy instead.

Table B.7 Property Attributes

Attribute Meaning

assign Use simple assignment to set the value of the instance variable in the setter
method. (This is a default attribute.)

copy Use the copy method to set the value of the instance variable.

getter=name Use name for the name of the getter method instead of propertyName,
which is the default for the synthesized getter method.

nonatomic The value from a synthesized getter method can be returned directly. If this at-
tribute is not declared, then the accessor methods are atomic—meaning ac-
cess to the instance variables is mutex-locked. This provides protection in a
multithreaded environment by ensuring the get or set operation runs in a sin-
gle thread. Further, by default, in a nongarbage-collected environment, the syn-
thesized getter method retains and autoreleases the property before its value
is returned.

readonly The property’s value cannot be set. No setter method is expected from the
compiler, nor will one be synthesized. (This is a default attribute.)

readwrite The property’s value can be retrieved and set. The compiler expects you to
provide both getter and setter methods or will synthesize both methods if
@synthesize is used.

retain The property should be retained on assignment. This can only be specified for
Objective-C types.

setter=name Use name for the name of the setter method instead of setPropertyName,
which is the default for the synthesized accessor method.
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Method Declaration
General Format:

mType (returnType) name1 : (type1) param1 name2 : (type2) param2, ...;

The method name1:name2:.. is declared, which returns a value of type returnType
and has formal parameters param1, param2, .... param1 is declared to be of type type1,
param2 is declared to be of type type2, and so on.

Any of the names after name1 (meaning name2, ...) can be omitted, in which case a
colon is still used as a placeholder and becomes part of the method name (see the follow-
ing example).

If mType is +, a class method is declared, but if mType is –, an instance method is declared.
If the declared method is inherited from a parent class, the parent’s definition is over-

ridden by the new definition. In such a case, the method from the parent class can still be
accessed by sending a message to super.

Class methods are invoked when a corresponding message is sent to a class object,
whereas instance methods are invoked when a corresponding message is sent to an in-
stance of the class. Class methods and instance methods can have the same name.

The same method name can also be used by different classes.The capability of objects
from different classes to respond to the same named method is known as polymorphism.

If the method does not return a value, returnType is void. If the function returns an
id value, returnType can be omitted, although specifying id as the return type is better
programming practice.

If , ... is used as the last (or only) parameter in the list, the method takes a variable
number of arguments, as in

-(void) print: (NSSTRING *) format, ...

{

...

}

As an example of a class declaration, the following interface declaration section de-
clares a class called Fraction whose parent is NSObject:

@interface Fraction: NSObject

{

int numerator, denominator;

}

+(Fraction *) newFract;

-(void) setTo: (int) n : (int) d;

-(void) setNumerator: (int) n andDenominator: (int) d;

-(int)  numerator;

-(int)  denominator;

@end

The Fraction class has two integer instance variables called numerator and
denominator. It also has one class method called newFract, which returns a Fraction
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object. It has two instance methods called setTo:: and
setNumerator:andDenominator:, each of which takes two arguments and does not re-
turn a value. It also has two instance methods called numerator and denominator that
take no arguments and return an int.

Implementation Section
General Format:

@implementation className;
methodDefinition
methodDefinition
...

@end

The class called className is defined.The parent class and instance variables are not
typically redeclared in the implementation section (although they can be) because they
have been previously declared in the interface section.

Unless the methods for a category are being implemented (see the section “Category
Definition”), all the methods declared in the interface section must be defined in the im-
plementation section. If one or more protocols were listed in the interface section, all the
protocols’ methods must be defined—either implicitly through inheritance or explicitly
by definition in the implementation section.

Each methodDefinition contains the code that will be executed when the method is
invoked.

Method Definition
General Format:

mType (returnType) name1 : (type1) param1 : name2 (type2) param2, ...
{

variableDeclarations

programStatement
programStatement
...

return expression;
}

The method name1:name2:... is defined, which returns a value of type returnType
and has formal parameters param1, param2, .... param1 is declared to be of type type1,
param2 is declared to be of type type2, and so on. If mType is +, a class method is defined;
if mType is –, an instance method is defined.This method declaration must be consistent
with the corresponding method declaration from the interface section or from a previ-
ously defined protocol definition.
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An instance method can reference the class’s instance variables and any variables it has
inherited directly by name. If a class method is being defined, it cannot reference any in-
stance variables.

The identifier self can be used inside a method to reference the object on which the
method was invoked—that is, the receiver of the message.

The identifier super can be used inside a method to reference the parent class of the
object on which the method was invoked.

If returnType is not void, one or more return statements with expressions of type
returnType must appear in the method definition. If returnType is void, use of a
return statement is optional, and if used, it cannot contain a value to return.

As an example of a method definition, the following defines a
setNumerator:andDenominator: method in accordance with its declaration (refer to the
section “Method Declaration”):

-(void) setNumerator: (int) n andDenominator: (int) d

{

numerator = n;

denominator = d;

}

The method sets its two instance variables to the supplied arguments and does not ex-
ecute a return (although it could) because the method is declared to return no value.

Declarations for single-dimensional array arguments do not have to specify the num-
ber of elements in the array. For multidimensional arrays, the size of each dimension ex-
cept the first must be specified.

Local variables can be declared inside a method and are typically declared at the start
of the method definition.Automatic local variables are allocated when the method is in-
voked and deallocated when the method is exited.

See the section “The return Statement” for a discussion of the return statement.

Synthesized Accessor Methods
General Format:

@synthesize property_1, property_2, ...

This specifies that methods should be synthesized for the listed properties property_1,
property_2, ....

The notation

property=instance_var

can be used in the list to specify that property will be associated with the instance
variable instance_var.The synthesized methods will have characteristics based on attrib-
utes declared for the property through a prior @property directive.
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Category Definition
General Format:

@interface className (categoryName) <protocol,...>
methodDeclaration
methodDeclaration

...

@end

This defines the category categoryName for the class specified by className with the
associated listed methods. If one or more protocols are listed, the category adopts the
listed protocols.

The compiler must know about className through a previous @interface section
declaration for the class.

You can define as many categories as you want in as many different source files as you
want.The listed methods become part of the class and are inherited by subclasses.

Categories are uniquely defined by className/categoryName pairs. For example, in a
given program there can be only one NSArray (Private) category. However, individual
category names can be reused. So, a given program can include an NSArray (Private)
category and an NSString (Private) category, and both categories will be distinct from
each other.

You do not need to implement the methods defined in a category that you do not in-
tend to use.

A category can only extend the definition of a class with additional methods, or it
can override existing methods in the class. It cannot define any new instance variables
for the class.

If more than one category declares a method with the same name for the same class, it
does not define which method will be executed when invoked.

As an example, the following defines a category for the Complex class called
ComplexOps, with four instance methods:

#import “Complex.h”
@interface Complex (ComplexOps)

-(Complex *) abs;

-(Complex *) exp;

-(Complex *) log;

-(Complex *) sqrt;

@end

Presumably, a corresponding implementation section appears somewhere that imple-
ments one or more of these methods:

#import “ComplexOps.h”
@implementation Complex (ComplexOps)

-(Complex *) abs

{

...
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}

-(Complex *) exp

{

...

}

-(Complex *) log

{

...

}

-(Complex *) sqrt

{

...

}

@end

A category that defines methods meant for other subclasses to implement is known as
an informal protocol or abstract category. Unlike formal protocols, the compiler does not
perform any checks for conformance to an informal protocol.At runtime, an object
might or might not test for conformance to an informal protocol on an individual
method basis. For example, one method might be required at runtime, whereas another
method in the same protocol might not.

Protocol Definition
General Format:

@protocol protocolName <protocol, ...>
methodDeclarations

@optional

methodDeclarations
@required

methodDeclarations
...

@end

The protocol called protocolName is defined with associated methods. If other proto-
cols are listed, protocolName also adopts the listed protocols.

This definition is known as a formal protocol definition.
A class conforms to the protocolName protocol if it defines or inherits all the required

methods declared in the protocol plus all the methods of any other listed protocols.The
compiler checks for conformance and generates a warning if a class does not conform to
a declared formal protocol. Objects might or might not be tested for conformance to a
formal protocol at runtime.
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The @optional directive can precede a list of methods whose implementation is op-
tional.An @required directive can subsequently be used to resume the list of required
methods that must be implemented for conformance to the protocol.

Protocols are often not associated with any particular class but provide a way to define
a common interface that is shared among classes.

Special Type Modifiers
The method parameters and return type declared in protocols can use the type qualifiers
listed in Table B.8.These qualifiers are used for distributed object applications.

Table B.8 Special Protocol Type Mod fiers

Qualifier Meaning

in The a gument references an object whose value will be changed by the sender
and sent (that is, copied) back to he receiver

out The argument references an object whose value will be changed by the receiver
and sent back to the sender.

inout The argument references an object whose value will be set by both the sender
and the receiver and will be sent back and forth; this is the default.

oneway It’s used for return type declarations; typically (one way void) is used to specify
that the invoker of this method does not have to wait for a return value—that is,
the method can execute asynchronously.

bycopy The argument or return value is to be copied.

byref The argument or return value is passed by reference and not copied.
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Object Declaration
General Format:

className *var1, *var2, ...;

This defines var1, var2, ... to be objects from the class className. Note that this de-
clares pointer variables and does not reserve space for the actual data contained in each
object.The declaration

Fraction *myFract;

defines myFract as a Fraction object or, technically, as a pointer to one.To allocate the
actual space for the data structure of a Fraction, the alloc or new method is typically in-
voked on the class, like so:

myFract = [Fraction alloc];

This causes enough space to be reserved for a Fraction object and a pointer to it to
be returned and assigned to myFract.The variable myFract is often referred to as an ob-
ject or as an instance of the Fraction class.As the alloc method in the root object is de-
fined, a newly allocated object has all its instance variables set to 0. However, that does
not mean the object has been properly initialized and an initialization method (like init)
should be invoked on the object before it is used.

Because the myFract variable has been explicitly declared as an object from the
Fraction class, the variable is said to be statically typed.The compiler can check the use
of statically typed variables for consistency by consulting the class definition for proper
use of methods and their arguments and return types.

id Object Declaration
General Format:

id <protocol,...> var1, var2, ...;

This declares var1, var2, ... to be objects from an indeterminate class that conform to
the protocols listed in the angular brackets.The protocol list is optional.

Objects from any class can be assigned to id variables, and vice versa. If one or more
protocols is listed, the compiler checks that methods used from the listed protocols on any
of the declared variables are used in a consistent manner—that is, consistent with respect
to argument and return types for the methods declared in the formal protocol.

For example, in the statements

id <MathOps> number;

...

result = [number add: number2];

the compiler checks whether the MathOps protocol defines an add: method. If it does, it
then checks for consistency with respect to the argument and return types for that
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method. So, if the add: method takes an integer argument and you are passing it a
Fraction object above, the compiler complains.

The system keeps track of the class to which each object belongs; therefore, at runtime
it can determine the class of an object and then select the correct method to invoke.
These two processes are known as dynamic typing and dynamic binding, respectively.

Message Expressions
Format 1:

[receiver name1: arg1 name2: arg2, name3: arg3 .. ]

The method name1:name2:name3 ... from the class specified by receiver is invoked
and the values arg1, arg2, ... are passed as arguments.This is called a message expression.
The value of the expression is the value returned by the method, or void if the method is
declared as such and returns no value.The type of the expression is that of the type de-
clared for the method invoked.

Format 2:

[receiver name];

If a method takes no arguments, this format is used to invoked the method name from
the class specified by receiver.

If receiver is an id type, the compiler looks among the declared classes for a defini-
tion or inherited definition of the specified method. If no such definition is found, the
compiler issues a warning that the receiver might not respond to the specified message. It
further assumes the method returns a value of type id and converts any float arguments to
type double and performs integral promotion on any integer arguments as outlined ear-
lier in the section “Conversion of Basic Data Types.” Other method arguments are passed
without conversion.

If receiver is a class object (which can be created by simply specifying the class
name), the specified class method is invoked. Otherwise, receiver is an instance of a
class, and the corresponding instance method is invoked.

If receiver is a statically typed variable or expression, the compiler looks in the class
definition for the method (or for any inherited methods) and converts any arguments
(where possible) to match the expected arguments for the method. So, a method expect-
ing a floating value that is passed an integer has that argument automatically converted
when the method is invoked.

If receiver is a null object pointer—that is, nil—it can be sent messages. If the
method associated with the message returns an object, the value of the message expression
is nil. If the method does not return an object, the value of the expression is not defined.

If the same method is defined in more than one class (either by explicit definition or
from inheritance), the compiler checks for consistency for argument and return types
among the classes.
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All arguments to a method are passed by value; therefore, their values cannot be
changed by the method. If a pointer is passed to a method, the method can change values
referenced by the pointer, but it still cannot change the value of the pointer itself.
Format 3:

receiver.property

This calls the getter method (by default property) for receiver, unless this expression
is used as an lvalue (see Format 4). The getter method name can be changed with an
@property directive, in which case that will be the method that gets called.

If the default getter method name is used, then the previous expression is equivalent to
the following:

[receiver property]

Format 4:

receiver.property = expression

This calls the setter method associated with the property property, passing as its argu-
ment the value of expression. By default, the setter method setProperty: gets called,
unless another setter method name was assigned to the property using a prior @property
directive.

If the default setter property name is used, the previous expression is equivalent to
writing the following:

[receiver setProperty: expression]

Statements
A program statement is any valid expression (usually an assignment or a function call) that
is immediately followed by a semicolon, or it is one of the special statements described in
the following.A label can optionally precede any statement and consists of an identifier
followed immediately by a colon (see the goto statement).

Compound Statements
Program statements contained within a pair of braces are known collectively as a
compound statement or block and can appear anywhere in the program that a single state-
ment is permitted.A block can have its own set of variable declarations, which override
any similarly named variables defined outside the block.The scope of such local variables
is the block in which they are defined.

The break Statement
General Format:

break;
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Execution of a break statement from within a for, while, do, or switch statement
causes execution of that statement to be immediately terminated. Execution continues
with the statement that immediately follows the loop or switch.

The continue Statement
General Format:

continue;

Execution of the continue statement from within a loop causes any statements that
follow the continue in the loop to be skipped. Execution of the loop otherwise contin-
ues as normal.

The do Statement
General Format:

do

programStatement
while ( expression );

programStatement is executed as long as expression evaluates to nonzero. Note that,
because expression is evaluated each time after the execution of programStatement, it
is guaranteed that programStatement will be executed at least once.

The for Statement
Format 1:

for ( expression_1; expression_2; expression_3 )

programStatement

expression_1 is evaluated once when execution of the loop begins. Next,
expression_2 is evaluated. If its value is nonzero, programStatement is executed and
then expression_3 is evaluated. Execution of programStatement and the subsequent
evaluation of expression_3 continue as long as the value of expression_2 is nonzero.
Because expression_2 is evaluated each time before programStatement is executed,
programStatement might never be executed if the value of expression_2 is 0 when the
loop is first entered.

Variables local to the for loop can be declared in expression_1.The scope of such
variables is the scope of the for loop. For example

for ( int i = 0; i < 100; ++i)

...

declares the integer variable i and sets its initial value to 0 when the loop begins.The
variable can be accessed by any statements inside the loop, but it is not accessible after the
loop is terminated.
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Format 2:

for ( var in expression )

programStatement

This variant of the for loop sets up a fast enumeration. var is a variable whose type can
also be declared, making its scope local to the for loop. expression is an expression that
produces a result that conforms to the NSFastEnumeration protocol.Typically,
expression is a collection, such as an array or a dictionary.

Each time through the for loop, the next object produced by the initial evaluation of
expression is assigned to var and the body of the loop, represented by programStatenent,
is executed. Execution terminates when all objects in expression have been enumerated.

Note that the for loop cannot change the contents of the collection. If it does, an ex-
ception is raised.

An array has each of its elements enumerated in order. Enumerating a dictionary ob-
ject results in each key being enumerated, in no particular order. Enumeration of a set re-
sults in each member of the set being enumerated, in no particular order.

The goto Statement
General Format:

goto identifier;

Execution of the goto causes control to be sent directly to the statement labeled
identifier.The labeled statement must be located in the same function or method as
the goto.

The if Statement
Format 1:

if ( expression )

programStatement

If the result of evaluating expression is nonzero, programStatement is executed; oth-
erwise, it is skipped.

Format 2:

if ( expression )

programStatement_1
else

programStatement_2

If the value of expression is nonzero, programStatement_1 is executed; otherwise,
programStatement_2 is executed. If programStatement_2 is another if statement, an
if-else if chain is affected, like so:

if ( expression_1 )
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programStatement_1
else if ( expression_2 )

programStatement_2
...

else

programStatement_n

An else clause is always associated with the last if statement that does not contain an
else. Braces can be used to change this association if necessary.

The null Statement
General Format:

;

Execution of a null statement has no effect and is used primarily to satisfy the require-
ment of a program statement in a for, do, or while loop.The following statement copies
a character string pointed to by from to one pointed to by to:

while ( *to++ = *from++ )

;

In this statement, the null statement is used to satisfy the requirement that a program
statement appear after the looping expression of the while.

The return Statement
Format 1:

return;

Execution of the return statement causes program execution to be immediately re-
turned to the calling function or method.This format can be used only to return from a
function or method that does not return a value.

If execution proceeds to the end of a function or method and a return statement is
not encountered, it returns as if a return statement of this form had been executed.
Therefore, in such a case, no value is returned.

Format 2:

return expression;

The value of expression is returned to the calling function or method. If the type of
expression does not agree with the return type declared in the function or method dec-
laration, its value is automatically converted to the declared type before it is returned.
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The switch Statement
General Format:

switch ( expression )

{

case constant_1:
programStatement
programStatement
...

break;

case constant_2:
programStatement
programStatement
...

break;

...

case constant_n:
programStatement
programStatement
...

break;

default:

programStatement
programStatement
...

break;

}

expression is evaluated and compared against the constant expression values
constant_1, constant_2, ..., constant_n. If the value of expression matches one of
these case values, the program statements that immediately follow are executed. If no case
value matches the value of expression, the default case, if included, is executed. If the
default case is not included, no statements contained in the switch are executed.

The result of the evaluation of expression must be of integral type, and no two cases
can have the same value. Omitting the break statement from a particular case causes exe-
cution to continue into the next case.

The while Statement
General Format:

while ( expression )

programStatement

programStatement is executed as long as the value of expression is nonzero. Because
expression is evaluated each time before the execution of programStatement,
programStatement might never be executed.
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Exception Handling
Exceptions can be handled at runtime by enclosing statements that might generate an ex-
ception inside an @try block, whose general format is as follows:

@try

programStatement 1
@catch (exception)

programStatement 2
@catch (exception)

...

@finally

programStatement n

If an exception is thrown by programStatement 1, the @catch blocks that follow will
be tested (in order) to see if the corresponding exception matches the one that was thrown.
If it does, the corresponding programStatement will be executed.Whether or not an ex-
ception is thrown and caught, the @finally block, if supplied, will be executed.

Preprocessor
The preprocessor analyzes the source file before the compiler proper sees the code. Here
is what the preprocessor does:

1. It replaces trigraph sequences by their equivalents (refer to the section “Compound
Statements”).

2. It joins any lines that end with a backslash character (\) together into a single line.

3. It divides the program into a stream of tokens.

4. It removes comments, replacing them by a single space.

5. It processes preprocessor directives (see the section “Preprocessor Directives”) and
expands macros.

Trigraph Sequences
To handle non-ASCII character sets, the following three-character sequences (called
trigraphs) are recognized and treated specially wherever they occur inside a program (as
well as inside character strings):

Trigraph Meaning

??= #

??( [

??) ]
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Preprocessor Directives
All preprocessor directives begin with the character #, which must be the first nonwhite-
space character on the line.The # can be optionally followed by one or more space or tab
characters.

The #define Directive
Format 1:

#define name text

This defines the identifier name to the preprocessor and associates with it whatever
text appears after the first blank space after name to the end of the line. Subsequent use
of name in the program causes text to be substituted directly into the program at that
point.

Format 2:

#define name(param_1, param_2, ..., param_n) text

The macro name is defined to take arguments as specified by param_1, param_2, ...,
param_n, each of which is an identifier. Subsequent use of name in the program with an
argument list causes text to be substituted directly into the program at that point, with
the arguments of the macro call replacing all occurrences of the corresponding parame-
ters inside text.

If the macro takes a variable number of arguments, three dots are used at the end of
the argument list.The remaining arguments in the list are collectively referenced in the
macro definition by the special identifier __VA_ARGS__.As an example, the following de-
fines a macro called myPrintf to take a variable number of arguments:

#define myPrintf(...)  printf (“DEBUG: “ __VA_ARGS__);

Legitimate macro uses would include

myPrintf (“Hello world!\n”);

as well as

myPrintf (“i = %i, j = %i\n”, i, j);

??< {

??> }

??/ \

??’ ^

??! |

??- ~
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If a definition requires more than one line, each line to be continued must end with a
backslash character.After a name has been defined, it can be used anywhere in the file.

The # operator is permitted in #define directives that take arguments and is followed
by the name of an argument to the macro.The preprocessor puts double quotation marks
around the actual value passed to the macro when it’s invoked.That is, it turns it into a
character string. For example, the definition

#define printint(x) printf (# x “ = %d\n”, x)

with the call

printint (count);

is expanded by the preprocessor into

printf (“count” “ = %i\n”, count);

or equivalen ly

printf (“count = %i\n”, count ;

The preprocessor puts a \ character in front of any “ or \ characters when performing
this stringizing operation. So, with the definition

#define str(x) # x

the call

str (The string “\t” contains a tab)

expands to the following:

”The string \”\\t\” contains a tab”

The ## operator is also allowed in #define directives that take arguments. It is pre-
ceded (or followed) by the name of an argument to the macro.The preprocessor takes the
value passed when the macro is invoked and creates a single token from the argument to
the macro and the token that follows (or precedes) it. For example, the macro definition

#define printx(n) printf (“%i\n”, x ## n );

with the call

printx (5)

produces the following:

printf (“%i\n”, x5);

The definition

#define printx(n) printf (“x” # n “ = %i\n”, x ## n );

with the call
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printx(10)

produces

printf (“x10 = %i\n”, x10);

after substitution and concatenation of the character strings.
Spaces are not required around the # and ## operators.

The #error Directive
General Format:

#error text
...

The specified text is written as an error message by the preprocessor.

The #if Directive
Format 1:

#if constant_expression
...

#endif

The value of constant_expression is evaluated. If the result is nonzero, all program
lines up until the #endif directives are processed; otherwise, they are automatically
skipped and are not processed by the preprocessor or the compiler.

Format 2:

#if constant_expression_1
...

#elif constant_expression_2
...

#elif constant_expression_n
...

#else

...

#endif

If constant_expression_1 is nonzero, all program lines up until the #elif are
processed and the remaining lines up to the #endif are skipped. Otherwise, if
constant_expression_2 is nonzero, all program lines up until the next #elif are
processed and the remaining lines up to the #endif are skipped. If none of the constant
expressions evaluates to nonzero, the lines after the #else (if included) are processed.

The special operator defined can be used as part of the constant expression, so

#if defined (DEBUG)

          

     
          

   
      

     
                             

                      



565Preprocessor

...

#endif

causes the code between the #if and #endif to be processed if the identifier DEBUG has
been previously defined (see also #ifdef in the next section).The parentheses are not nec-
essary around the identifier, so

#if defined DEBUG

works just as well.

The #ifdef Directive
General Format:

#ifdef identifier
...

#endif

If the value of identifier has been previously defined (either through a #define or
with the -D command-line option when the program was compiled), all program lines up
until the #endif are processed; otherwise, they are skipped.As with the #if directive,
#elif and #else directives can be used with a #ifdef directive.

The #ifndef Directive
General Format:

#ifndef identifier
...

#endif

If the value of identifier has not been previously defined, all program lines up until
the #endif are processed; otherwise, they are skipped.As with the #if directive, #elif
and #else directives can be used with a #ifndef directive.

The #import Directive4

Format 1:

#import “fileName”

If the file specified by fileName has been previously included in the program, this
statement is skipped. Otherwise, the preprocessor searches an implementation-defined di-
rectory or directories first for the file fileName.Typically, the same directory that contains
the source file is searched first, and if the file is not found there, a sequence of implemen-
tation-defined standard places is searched.After it’s found, the contents of the file are in-
cluded in the program at the precise point that the #import directive appears.
Preprocessor directives contained within the included file are analyzed; therefore, an in-
cluded file can itself contain other #import or #include directives.
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Format 2:

#import <fileName>

If the file has not been previously included, the preprocessor searches for the specified
file only in the standard places. Specifically, the current source directory is omitted from
the search.The action taken after the file is found is otherwise identical to that described
previously.

In either format, a previously defined name can be supplied and expansion will occur.
So, the following sequence works:

#define ROOTOBJECT  <NSObject.h>

...

#import ROOTOBJECT

The #include Directive
This behaves the same way as #import except no check is made for previous inclusion of
the specified header file.

The #line Directive
General Format:

#line constant “fileName”

This directive causes the compiler to treat subsequent lines in the program as if the
name of the source file were fileName and as if the line number of all subsequent lines
began at constant. If fileName is not specified, the filename specified by the last #line
directive, or the name of the source file (if no filename was previously specified), is used.

The #line directive is primarily used to control the filename and line number that are
displayed whenever an error message is issued by the compiler.

The #pragma Directive
General Format:

#pragma text

This causes the preprocessor to perform some implementation-defined action. For ex-
ample, under the pragma

#pragma loop_opt(on)

causes special loop optimization to be performed on a particular compiler. If this pragma
is encountered by a compiler that doesn’t recognize the loop_opt pragma, it is ignored.
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The #undef Directive
General Format:

#undef identifier

The specified identifier becomes undefined to the preprocessor. Subsequent #ifdef
or #ifndef directives behave as if the identifier were never defined.

The # Directive
This is a null directive and is ignored by the preprocessor.

Predefined Identifiers
The following identifiers are defined by the preprocessor:

Identifier Meaning

__LINE__ Current line number being compiled

__FILE__ Name of the current source file being compiled

__DATE__ Date the file is being compiled, in the format “Mmm dd yyyy”

__TIME__ Time the file is being compiled, in the format “hh:mm:ss”

__STDC__ Defined as 1 if the compiler conforms to the ANSI standard and 0
if not

__STDC_HOSTED__ Defined as 1 if the implementation is hosted and 0 if not

__STDC_VERSION__ Defined as 199901L

          

     
          

   
      

     
                             

                      



          

     
          

   
      

     
                             

                      



Appendix C
Address Book Source Code

For your reference purposes, here are the complete interface and implementation files
for the address book example you worked with throughout Part II,“The Foundation
Framework.”This includes the definitions for the AddressCard, and AddressBook classes.
You should implement these classes on your system; then extend the class definitions to
make them more practical and powerful.This is an excellent way for you to learn the lan-
guage and become familiar with building programs, working with classes and objects, and
working with the Foundation framework.

AddressCard Interface File
#import <Foundation/Foundation.h>

@interface AddressCard  : NSObject <NSCopying, NSCoding> {

NSString    *name;

NSString    *email;

}

@property (nonatomic, copy) NSString *name, *email;

-(void) setName: (NSString *) theName andEmail: (NSString *) theEmail;

-(void) retainName: (NSString *) theName andEmail: (NSString *) theEmail;

-(NSComparisonResult) compareNames: (id) element;

-(void) print;

@end
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AddressBook Interface File
#import <Foundation/Foundation.h>

#import “AddressCard.h”

@interface AddressBook: NSObject <NSCopying, NSCoding>

{

NSString          *bookName;

NSMutableArray    *book;

}

@property (nonatomic, copy) NSString *bookName;

@property (nonatomic, copy) NSMutableArray *book;

-(id)   initWithName: (NSString *) name;

-(void) sort;

-(void) addCard: (AddressCard *) theCard;

-(void) removeCard: (AddressCard *) theCard;

-(int)  entries;

-(void) list;

-(AddressCard *) lookup: (NSString *) theName;

-(void) dealloc;

@end

AddressCard Implementation File
#import “AddressCard.h”

@implementation AddressCard

@synthesize name, email;

-(void) setName: (NSString *) theName andEmail: (NSString *) theEmail

{

[self setName: theName];

[self setEmail: theEmail];

}

// Compare the two names from the specified address cards

-(NSComparisonResult) compareNames: (id) element

{

return [name  compare: [element name]];
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}

-(void) print

{

NSLog (@”====================================”);
NSLog (@”|                                  |”);
NSLog (@”|  %-31s |”, [name  UTF8String]);
NSLog (@”|  %-31s |”, [email UTF8String]);
NSLog (@”|                                  |”);
NSLog (@”|                                  |”);
NSLog (@”|                                  |”);
NSLog (@”|        O                O        |”);
NSLog (@”====================================”);

}

-(AddressCard *) copyWithZone: (NSZone *) zone

{

AddressCard *newCard = [[AddressCard allocWithZone: zone] init];

[newCard retainName: name andEmail: email];

return newCard;

}

-(void) retainName: (NSString *) theName andEmail: (NSString *) theEmail

{

name = [theName retain];

email = [theEmail retain];

}

-(void) encodeWithCoder: (NSCoder *) encoder

{

[encoder encodeObject: name forKey: @”AddressCardName”];
[encoder encodeObject: email forKey: @”AddressCardEmail”];

}

-(id) initWithCoder: (NSCoder *) decoder

{

name = [[decoder decodeObjectForKey: @”AddressCardName”] retain];
email = [[decoder decodeObjectForKey: @”AddressCardEmail”] retain];

return self;

}

-(void) dealloc

{
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[name release];

[email release];

[super dealloc];

}

@end

AddressBook Implementation File
#import “AddressBook.h”

@implementation AddressBook

@synthesize book, bookName;

// set up the AddressBook’s name and an empty book

-(id) initWithName: (NSString *) name{

self = [super init];

if (self) {

bookName = [[NSString alloc] initWithString: name];

book = [[NSMutableArray alloc] init];

}

return self;

}

-(void) sort

{
[book sortUsingSelector: @selector(compareNames:)];

}

-(void) addCard: (AddressCard *) theCard

{

[book addObject: theCard];

}

-(void) removeCard: (AddressCard *) theCard

{

[book removeObjectIdenticalTo: theCard];

}

-(int) entries

{

return  [book count];
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}

-(void) list

{

NSLog (@”======== Contents of: %@ =========”, bookName);

for ( AddressCard *theCard in book )

NSLog (@”%-20s    %-32s”, [theCard.name UTF8String],
[theCard.email UTF8String]);

NSLog (@”==================================================”);
}

// lookup address card by name — assumes an exact match

-(AddressCard *) lookup: (NSString *) theName

{

for ( AddressCard *nextCard in book )

if ( [[nextCard name] caseInsensitiveCompare: theName] == NSOrderedSame )

return nextCard;

return nil;

}

-(void) dealloc

{

[bookName release];

[book release];

[super dealloc];

}

-(void) encodeWithCoder: (NSCoder *) encoder

{

[encoder encodeObject:bookName forKey: @”AddressBookBookName”];
[encoder encodeObject:book forKey: @”AddressBookBook”];

}

-(id) initWithCoder: (NSCoder *) decoder

{

bookName = [[decoder decodeObjectForKey: @”AddressBookBookName”] retain];
book = [[decoder decodeObjectForKey: @”AddressBookBook”] retain];

return self;

}
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// Method for NSCopying protocol

-(id) copyWithZone: (NSZone *) zone

{

AddressBook *newBook = [[self class] allocWithZone: zone];

[newBook initWithName: bookName];

[newBook setBook: book];

return newBook;

}

@end

          



Appendix D
Resources

This appendix contains a selective list of resources you can turn to for more informa-
tion. Some of the information might be on your system, online at a Web site, or available
from a book.We’ve compiled resources for C language, Objective-C, Cocoa, and
iPhone/iTouch programming.This list gives you a good starting point to help you locate
whatever it is you’re looking for.

Answers to Exercises, Errata, and Such
You can visit the publisher’s Web site www.informit.com/register to get answers to exer-
cises and errata for this book.

Objective-C Language
Following is a list of resources you can turn to for more information about the Objec-
tive-C language.

Books
n The Objective-C 2.0 Programming Language.Apple Computer, Inc., 2008—This is

the best reference available on Objective-C language and is a good book for you
to read after completing this one.You can get to this text either through Xcode’s
Help->Documentation window or directly online from Apple’sWeb site. Here is the
online link for the pdf version of this text: http://developer.apple.com/documenta-
tion/Cocoa/Conceptual/ObjectiveC/ObjC.pdf.

n Object-Oriented Programming:An Evolutionary Approach, Second Edition.Brad
Cox and Andy Novobilski.Addison-Wesley, 1991—This is the original book about
Objective-C, coauthored by Brad Cox, the designer of the language.

n Objective-C Pocket Reference.Andrew M. Duncan. O’Reilly Associates Inc.,
2003—This is a terse reference for the Objective-C language.
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Websites
n http://developer.apple.com/documentation/Cocoa/ObjectiveCLanguage-date.html—

The part of the AppleWeb site devoted to Objective-C language. Contains, among
other things, online documentation, sample code, and technical notes.

C Programming Language
Because C is the underlying programming language, you might want to study it in more
depth.The language has been around for more than 25 years, so there’s certainly no
dearth of information on the subject.

Books
n Programming in C,Third Edition. Stephen Kochan. Sams Publishing, 2004—This is

the first book I wrote (way back when), revised several times along the way.This is
a tutorial, but it covers in greater detail many of the language features that were
lumped together in Chapter 13,“Underlying C Language Features.”

n The C Programming Language, Second Edition. Brian W. Kernighan and Dennis
M. Ritchie. Prentice Hall, Inc., 1988—This has always been the bible as far as a ref-
erence for the language. It was the first book written about C and was cowritten by
Dennis Ritchie, who created the language.

n C:A Reference Manual, Fifth Edition. Samuel P. Harbison, III and Guy L. Steele, Jr.
Prentice Hall, 2002—Another excellent reference book for C programmers.

Cocoa
If you are serious about application development under Mac OS X, you need to learn
how to program with Cocoa. Many books are available on Cocoa, with new ones being
published all the time.You can type in “Cocoa” in amazon.com’s search window to see
what pops up.The following are just a few of the books available.
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Books
n Introduction to Cocoa Fundamentals Guide.Apple Computer, Inc., 2007—This is

an excellent text covering application development with Cocoa.You can access it
from Xcode’s Documentation window.You can access it online and get a pdf ver-
sion from here: http://developer.apple.com/documentation/Cocoa/Conceptual/
CocoaFundamentals/CocoaFundamentals.pdf.

n Cocoa Programming for Mac OS X,Third Edition.Aaron Hillegass.Addison-Wes-
ley, 2008—A good introduction to Cocoa written in an easy-to-read style.

n Cocoa in a Nutshell.Michael Beam and James Duncan Davidson. O’Reilly & Asso-
ciates, Inc., 2003—This is a reference resource for the many different classes and
methods that are part of the Cocoa development system.

n Learning Cocoa with Objective-C, Second Edition.James Duncan Davidson and
Apple Computer, Inc. O’Reilly & Associates, Inc., 2002—This is an introductory
book on Cocoa programming.

Websites
n http://developer.apple.com/cocoa/—Apple’s main Web site for Cocoa developers

includes documentation, sample code, technical notes, and a wealth of information.
n http://www.cocoadevcentral.com/—This is a Web site designed to help people

learn how to program in Cocoa with Objective-C.
n http://www.cocoadev.com/—This is an open Web site that can be edited by any-

one.There’s a lot of good information to be found here.

iPhone and iTouch Application Development
The popularity of the iPhone will surely result in a stream of titles related to application
development for this device. Here are a few of the titles that were published or an-
nounced at the time this book went to press.
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Books
n iPhone OS Programming Guide.Apple Computer, Inc., 2008—This is an excellent

text covering application development for the iPhone.You can access it from
Xcode’s Documentation window.You can access it online and get a pdf version
from here: http://developer.apple.com/iphone/library/documentation/iPhone/
Conceptual/iPhoneOSProgrammingGuide/iPhoneAppProgrammingGuide.pdf.

n The iPhone Developer’s Cookbook: Building Applications with the iPhone
SDK.Erica Sadun.Addison-Wesley Professional, 2008—Offers recipes for writing
different types of iPhone applications.

n Beginning iPhone Development: Exploring the iPhone SDK.Dave Mark.Apress,
2008—An introductory text on writing applications for the iPhone and iTouch.

n iPhone Application Development: Building Applications for the AppStore.Jonathan
Zdziarski, 2009, O’Reilly Media, Inc., 2002—Not yet published at the time this
book went to press.

Websites
n http://developer.apple.com/iphone/—Apple’s main Web site for iPhone develop-

ers (known as the iPhone DevCenter). Here you can find documentation, tutorial
videos, sample code, technical notes, and a wealth of information.You can also
download the iPhone SDK from here.

n http://www.iphonedevcentral.org/—This is a Web site offering free tutorials and a
forum for exchanging ideas and asking questions.
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