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Course Content

* Introduction * Vectors

« Objects « Testing/Debugging

¢ Methods « Arrays

« Tracing Programs | ¢ Searching
Object State * Files /O

e Sharing resources | ¢ Sorting
* Selection * Inheritance
* Repetition * Recursion
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Objectives of Lecture 12

Implementing Classes- Object State

¢ Understand the state of an object.

« Implement classes with objects that have a
state.

« Re-write the Adventure program such that w
have many classes and objects with states.

D
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public class Tunes {
"
Creates a collection of CDs. Adds CDs to the collection|
and displays a summary of the collection value.
“r
public static void main(String args() {
P
©D_Colection music; PUBIE Vo
"

music = new CD_Collection(s, 50.001);

music.addCDs(1, 10.990);
music.addCDs (3, 20.991);
music displayCDs():

¥

public void add_cds(int number, float value) {

‘Adds CDs to the collection and adjusts the total value.
Bl

this.nUMCDS = this.numCDs + number;

this valueCDs = this.valueCDs + value:
ogram statements go here */

Displays the number of CDs in the collection and the total
value of the collection.
“r

System out
System out

rof CDs: *);

i5.0umCDS);
tal Value of Collection: *);

System out

class CD_Collection
 Mon

System out. print

rerage cost per CD: $);
System out pritl rageCos(

{
itors the value of a collection of musical CDs. */ C D 1g¢ 0):
Private instance variables */ num }
ValUECD S e tom svermgecont
private float valueCDs; ”
P

)

public CD_Collection (int initialNurm, float initialVal) {

"

Initializes the collection with the given number of CDs

an

o
this.nUmCDs = initialNum;

this valueCDs = initalVal;
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float average;

average = this.valueCDs/his.numCDs;

 the given value of the CD collection
return average;
)

)
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Outline of Lecture 12 S,
Re-visit the Tune program. l
¢ Using a class
« Instance variables for object state
¢ Syntax for instance variable references
« Accessing the state of the current objetiis

¢ Example class implementation - Adventurer
Adventure Version 3

« Managing multiple classes in Code Warrior

>
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Outline of Lecture 12 i@
« Re-visit the Tune program.

Using a class

« Tnstance variables Tor object state
¢ Syntax for instance variable references

« Accessing the state of the current objetiis

« Example class implementation - Adventurer
Adventure Version 3

« Managing multiple classes in Code Warrior
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Using a Class

¢ To use a class we only need to know the
class protocol:
— a list of public variables
— a list of constructors
— a list of instance messages
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Using Class Adventurer

« Consider the protocol for an Adventurer class t

has no public variables, has instance messagds:

public Stringnamé)

public Integertokeng)

public void gainTokenéint gain)
public void loseTokengint loss)
publicvoid reportToken§

and has a constructor:
public Adventure(String name)

hat
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Request Messages

¢ Recall that an object must be able to return g
object or value when a message is sent to it.
¢ For example, an Adventurer object must rety
a String in response to the name message.
¢ How do we implement such messages?
— let an object “remember” all “requestable” object]
— ask another object for the requested object
— compute a new object built from other objects

N

U7
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Outline of Lecture 12 i@
¢ Re-visit the Tune program.
¢ Using a class
Instance variables for object state
 Syntax for instance variable references
¢ Accessing the state of the current objetis

¢ Example class implementation - Adventurer
Adventure Version 3

¢ Managing multiple classes in Code Warrior
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Remembering versus Computing

¢ An object only needs to remember enough
information to satisfy its protocol.

¢ For example, if a Person object must respon
to the messages age() and birthDate(), it is
sufficient to remember a birth-date object.

¢ An age object can then be computed from thj
birth-date object and a current date object.

[}
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Object State

Thestate of an object is the set of objects and
values that an object “remembers”.

* We use variables to remember this information|.

* When a class is implemented we declare one
instance variablefor each object or value that
an instance of that class must remember.

Like other variables, each instance variable ha
a name and declared type.
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Object State for Adventurer

¢ The state of an Adventurer object consists
of two instance variables.

¢ The first is callechamewith declared class,
String

¢ The second is calledkenswith declared
typeint.

« Alternately we could have declared tokens
to have typénteger.
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Instance Variables

« The lifetime of an instance variable is the lifetime
of the object that contains it.

¢ For example, the Adventurer name instance
variable can be used as soon as an Adventurer
object is created and lasts until the object is
destroyed.

¢ A Java object is destroyed when no object
reference refers to it anymore.

¢ The scope of an instance variable is eifhdslic
or private.
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Outline of Lecture 12 i@
¢ Re-visit the Tune program.
¢ Using a class
« Instance variables for object state
Syntax for instance variable references
« Accessing the state of the current objetis

¢ Example class implementation - Adventurer
Adventure Version 3

¢ Managing multiple classes in Code Warrior
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Public Instance Variables

* A public instance variablecan be accessed
from anywhere in the program.

¢ For example the class Point has two public
instance variables called x and y, representing
its x and y coordinates.

¢ The object that an instance variable is bound
to can be accessed using:
<obj ref> . <instance var name>

¢ For example:
aPoint.x
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Private Instance Variables

* A private instance variablecan be accessed
only in the methods of the class that defines it

For example, if we declare an instance variabl
in the Adventurer class:

privateString name;

then we could not use the expression:
anAdventurer.name

in some other class like the Adventure class o
Room class.
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No Public Instance Variables

Some programmers never declare any publi
instance variables.

If public access is required then a message is
provided that returns the object bound to the
instance variable.

If public modification is required then a
message is provided that binds the instance
variable to an argument object.

This approach has some program maintenavrce
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Outline of Lecture 12 @
¢ Re-visit the Tune program.

¢ Using a class

« Instance variables for object state

¢ Syntax for instance variable references
Accessing the state of the current objdbiis

¢ Example class implementation - Adventurer
Adventure Version 3

¢ Managing multiple classes in Code Warrior
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Instance Variables andthis

¢ Recall that inside of a method, the object
referencehis can be used to send a messagsd
to the current object :
this.greeting()

« It can also be used to access an instance
variable of the current object:
this.tokens
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Class Implementations

¢ A class implementationcontains:
— a list of instance variable declarations.

— a method that implements each message in the
protocol, including the constructors.

— code to create any public objects.

¢ In Java, the class implementation must be
stored in a file whose file name is
“Classname.java”.

¢ This means that if you have multiple classes i
a program, you will have multiple files.
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Outline of Lecture 12 i@
¢ Re-visit the Tune program.
¢ Using a class
« Instance variables for object state
¢ Syntax for instance variable references
¢ Accessing the state of the current objetis

Example class implementation - Adventure
Adventure Version 3

¢ Managing multiple classes in Code Warrior
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Implementing Class Adventurer(1)

¢ In the Adventurer class, we will declare two
private instance variables :
privateString name;
privateint tokens;

¢ We will implement a method for the
constructor:
public Adventure(String nameString)
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Implementing Class Adventurer(2)

¢ We will also implement methods for each
instance message :
public Stringnamé)
publicint tokeng)
publicvoid gainTokengint anint)
public void loseTokengnt anint)
publicvoid reportToken§
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Class - Adventurer 3.1

public classAdventurer{
/*

An instance of this class represents a player of the Adventure ggme.

*/

/* Constructors */
public Adventure(String nameString) {
/*
Initialize me with the given name and zero tokens.

*
ct.

[_this.token}, = 0; .

University of Alberta i 25|
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Class - Adventurer 3.2
/* Instance Methods */
public Stringname) {
/*
Answer a String representing my name.
*/
returnthis.name;
}
public int tokeng) {
/*
Answer my number of Tokens.
*/
returnthis.tokens;
}
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Class - Adventurer 3.3
public void gainToken@int anint) {
/*
Add the given number of tokens to my total.
*
/
this.tokens = this.tokens + anint;
}
public void loseToken@nt anint) {
/*
Remove the given number of tokens from my total.
*
/
this.tokens = this.tokens - anint;
}
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Class - Adventurer 3.4

public void reportToken§ {

/*
Output the number of tokens | have.
*/
System.out.print(f ou have");
System.out.print(this.tokens);
System.out.printin(fokens in your pocke);
}

/* Private Instance Variables */
private String name;
privateint tokens;
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The Revised Adventure Program

¢ Given this Adventurer class, the Adventure
game can be rewritten to use this class.
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Program - Adventure 3.1

importjava.util.*;

public classAdventure{

/* Version 3
This program is an arithmetic adventussre ...

*/

/* Constructors */ _
public Adventure() {

/*
Initialize an adventure by creating thgpeoprate
objects.

*/

}
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Program - Adventure 3.2

/* Main program */

public static voidnain(String args][]) {
Adventure game;

game = new Adventure();
game.play();

Program - Adventure 2.3

/* Private Instasge Mabds */
private voidpla

/*
Play the Adventur&game.
, T o
String name;
Integer tokens;
name = this7Qreeting();
tokens _#this.enterRoongme);
thisfarewell(name, tokens);
}
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Program - Adventure 3.3

/* Private Instance Mabds */

private voidplay() {
/*

Plays the Adventure game.
J | NEW |

[Adventurer  adventurer; |

adventurer = this.greeting();
this.enterRoom(adventurer);
this.farewell(adventurer);

Program - Adventure 2.4

private voidfaxgwel(String userName,
Integer tokenCou
/*
Say farewell to the ™ger with theAiven name and

report the given count d{{okefis earned.
‘I o

System.out.printCdngratulations
System.out.pgirft(userName);

System.oy#print(" you have left the gameNyith ");
SystegOut. print(tokeCount);
Systém.out.printin(" tokens.");

}
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Program - Adventure 3.4

private voidfarewel(Adventurer adventurer) {
/*

Say farewell to the user and report theng result.
*/

System.out.printCongratulations ");

System.out.print(adventurer.naf)je

System.out.print(" you have left the game with ");

System. ot prifi{adventurer-ok)s

System.out.printin(" tokens.");

Program - Adventure 2.5

private Striznggreeting) {

/*
Greet the usesand answer a String tharepresents
the player's nam

String playerName; -

System.out.println iefCome to the Arithgtic Advemugamef‘);
System.out.pri he date is ");
System.out.printi(new Date());

System.pdt. printl();

Systeri.out.print("What isour mme?");
plagerName = Keyboard.in.readString();

*/
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Program - Adventure 2.6

privatdAdventurefgreeting) {

Program - Adventure 3.5

/*
System.out.p! t("Well "); Greet the user and answer an Adventurer that
System.out.print(playerName); represents the user.
System.out. printly aer™ay of hikingy#l spot a siiver culs " */
System.out. printlfre cube aphgr€io be about 5 meters on eachlide.” String playerName;
System.out. printlfvou ing pfeen dag open it and enthi.”
System.out.println foor closes behind you Whga soft whir and dsapp;a'rs," System.out.println(}\'/emom to the Arithmetic Advemugamef‘);
System.out. prinffimere is a feel of mathematicaagic in the )" System.out.print("The date is ");
Keyboard.ingause(); System.out.printi(new Date());
returnplgy€rName; System.out.printl();
} System.out.print("What isour mme?");
playerName = Keyboard.in.readString();
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Program - Adventure 3.6 Program - Adventure 2.7
- private IntegerenterRoor(String theName) {
/*
System.out.print("Well ") The user witRthe given name has enteged the
4 -out.pri ! . first room. Afte™NQe adventure is dop€, return th-
System.out.print(playerName); . .
- i number of tokens Ogained duripef thenge.
System.out. printl atter a day of hiking you spot a siiver cul " %
System.out.printlme cube appears to be about 5 meters on each)side.”
- Integer myTokens;
System.out.printlfvoufind a green door, open it and enthi.” germy '
gﬁ:mgﬂ:g:g::ﬂ;f oot °'°:°slbe:""d y:“ v a:lm' o a"":s;p_p;érs'" System.out. printef many tokens woyd you lik&);
. . ere is a feel of mathematical magic in the jir." . .
Keyboard.in.pause(); System.out.p (Eh?Name),
refurnnew Adventurer(playerName); System.opprint("?”);
} | pay - myTokefis = Keyboard.in.readInteger();
regMmyTokens;
}
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Program - Adventure 3.7

privatévoid EnterRoorfAdventurer adventurbr) {
s | NEW |
The given adventurer has entered the
first room.
*/
Integer myTokens;

System.out.print@ow many tokens would you liké);
System.out.prinf(adventurer.nayje
System.out.print("?");

myTokens = Keyboard.in.readInteger();
[adventurer.gainTokens(myTokens.intValue());
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Re-visit the Tune program.

Using a class

Instance variables for object state

Syntax for instance variable references
Accessing the state of the current objabis

Example class implementation - Adventurer
Adventure Version 3

Managing multiple classes in Code Warrior
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Demonstration Adventure 3

« Enter the Adventure Version 3 code into
CodeWarrior in two separate classes.

« Add the file Adventurer.java to the project.
¢ Compile and run.
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Debugger Object State

¢ A demonstration of object state inspection
for Adventure Version 3 in the debugger
will be given in the lab next week.
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