1B1b Lecture Slides

Review

1B 1b » We have seen that dasses:

— declare instance variables.
— declare methods.

CI m I n \]a\/ a — may have constructors.

Part 111 Now want to start filling in further details
A %
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Static Static (2)
Why are some methods and variables declared It depends on whether variables or methods
as datic? “belong” to the class or to instance objects
of the class.
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Static (3) Example
* Non-static variables are instance variables. « Count number of times a method is called for all
— Each object gets its own copy of each variable. instance objects of aclass.
» Static variables areclass variables. private static int count = 0;
— A single copy of each variable exists and can be public void f()
accessed by any other method in the class. {
class Test count++;
{ /I Rest of method...
private int instanceVar; }
private static int classVar;
}
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final

* Public static variables are often used to
create symbolic constants.
- E.g., Math.PI

* Such variables are additionally declared
final:
— public static final double P1 =3.141...

e Thevalue of afinal variable cannot be
changed by assignment.

Static (4)

» Non-static methods are i nstance methods.

— Aninstance method must be called for an
object of the class.

— X.method(args);
« Static methods are class methods.

— A static method can be called by any method
declared by the class, or any method at all if
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public.
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Example — Singleton Static (5)
private static MyClass instance;
. ublic class X
private MyClass() { ... } ? XA
public static MyClass getinstance() private int i;
{ public void fO{} 0%
}
if (instance == null)
. - . X XA = new X(); .
mstar_lce new MyClass(); X XB = new X, YB:
return instance; XA f); 00
} xB.f();
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Static (6) Questions
public class X
{
private static int i;
public static void f(){}
}
X
X XA = new X();
X xB = new X();
XAf();
xB.f0; i / )
; Can think of thisasa‘ classobject’.
X.f0; -y ﬁiﬁ
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Classes and Program Structure

* A program consigs of a collection of
classes.

* Those classes define the abstract structure
of the program in terms of the relationships

Representing Associations

+ An association between two classes
typically meansthat an object of one class
has areference to an object of another class.
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between the classes. Has-Capital .
. . . Country City
» When the program isrun, the rd ationships
arerealised by object references.
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Association (2) Association (3)
class Country * Thetype used to represent the association
{ needs to be determined correctly. For
private City capital; example:
} Board L 6 Square
A A
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Association (4) Association (5)
class Board  Aggregation/Compositions are treated in the
{ same way but we may need to be careful
private Square[] squares about sharing objects.
= new Square[64];
IIor Message List Managesh M
. . o>
/I ArrayList squares = new ArrayList(); 9 0.* essage
}
A A
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Association (6) Associations (7)
class MessagelList -
mployee Employer
W
{ name : String O*O—rks’:%% companyName : String
rivate List messages = age:int - " getEmployee(name)
p ) g department : String addEmployee(name, age,
new ArrayLlst(); getName() department)
getAge()
getDepartment()
}
A ﬁéﬁ
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Questions Initialisation
» We have seen that constructors can be used
toinitialise instance variables.
» Both class and ingtance variables can also
be directly initialised by initialisation
expressions.
private int x = 2;
A ﬁéﬁ
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Initialisation (2) Choosing
« And aso by an initialiser block: » 3waystoinitiaise - how do you choose?
private Stack x; * No single answer but:
{ x=new Stack(); x.push(1); x.push(2);} —amto initialise a variable as close to the point
« A staticinitialiser block can be used for of declaration as possible.
datic variables, —or group all initialisation into the constructor,
. . soitisall inthe same place.
* private static Stack x;
static { x = new Stack(); x.push(1);
x.push(2);}
A ﬁéﬁ
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More than one constructor

* A class can have more than one constructor.

 Each can be used toinitialise objectsin a
specific way.

» But won't all the constructors have the same
name?

* Yes.
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Overloading

» Two or more methods or constructors can
have the same name.

» But mug have different arguments.
String()
String(byte[])
String(char[])
String(String)
String(byte[], int)
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Overloading (2)

* Return types are not considered:
int f(int)
float f(int) // Error
int f(int,int) // OK
float f(int, float) // OK
int f() // OK

» The compiler determines which method to
call by matching the argument types.

27___Coprright © 2004, Graham Roberts Department of Computer Science

this
* thisis specia variable that is automatically
declared in an instance method.

* Itisareference to the object the method
was called for.

» Allowsyou torefer directly tothe current
object.
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this (2)

class T
{
private Thing t;
public int f(int x)
{
t.doSomething(this);

}
}
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this (3)

class T

{
private int x;
public int f(int x)
{

this.x = x;

}
}
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this (4)

» Can also beused to call adifferent
overloaded constructor:

/I This constructor does the real work
T(int X, inty, String z) { ... }

T() // Supply default values

Summary

» Looked at various details of the

construction and use of classes.
» Overloading isanew variety of abstraction.

* Lotsof details for the programmer to know
about and use carefully.

{
this(0,0,”Hello”); /I no duplication of
} / init code
Fy %
31 Copyright © 2004, Graham Roberts Department of Computer Science g— 32 Copyright © 2004, Graham Roberts Department of Computer Science

Copyright © 2004, Graham Roberts



