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CVS Overview

CVS Overview

• What is CVS?

• What are we using it for?

• How to setup a CVS repository connection

• How to checkout a homework/project.
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Methods and Parameter Passing

Methods and Parameter Passing

Information is passed into a method through a list of 

parameters

.  

The process is called 

parameter passing

.  When defining a 

method, a list of 

formal parameters

and their types is given:

public void doSomething( double w, int x, String y) { … }

As the designer of the method, you decide the order and names.

To call the method, the corresponding 

actual parameters

are given.  

int count = 53;

doSomething( 1.25, count+2, “Hello” );

Parameter Passing

: These are copied to the 

formal parameters

.  

Types must be compatible.

public void doSomething( double w, int x, String y ) {

System.out.println( w + “ ” + x + “ ” + y );

}

Pass by Value

: Changing the value of a formal parameter 

does not

affect the corresponding actual parameter.  (More on this 

later.)

1.25 55 Hello

Output:

1.25 53+2 = 55 “Hello”


Slide 3


[image: image3.emf]3

Static and non

Static and non

-

-

Static Methods

Static Methods

String s = JOptionPane.showInputDialog( “Input an integer” );

Date bastilleDay = new Date( 7, 14, 1789 );

int y = Integer.parseInt( s );

double c = Math.sqrt( (double) y );

int x = s.length( );

String t = bastilleDay.toString( );

Note that these are of two basic types:

:

int x = s.length( );

String t = bastilleDay.toString( );

String s = JOptionPane.showInputDialog( “Input an integer” );

int y = Integer.parseInt( s );

double c = Math.sqrt( (double) x );

JOptionPane, Integer, and Math 

are all classes, not objects.

s and bastilleDay are object instances.
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Static and non

Static and non

-

-

Static Variables

Static Variables

Static variable

: 

For example, in our Date class we might add:

static public final int DAYS_PER_WEEK = 7;

static public final int MONTHS_PER_YEAR = 12;

Date.DAYS_PER_WEEK

and

Date.MONTHS_PER_YEAR
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Static and non

Static and non

-

-

Static Methods

Static Methods

Static methods

:

Example

:

Leap Year

: A year is a leap year if:

– It is a multiple of 4,

– but a multiple of 100 is not a leap year,

– unless it is a multiple of 400, in which

case it is a leap year.

We can use “(yr % x) == 0” to test whether

yr is a multiple of x.
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Leap Year Method Example

Leap Year Method Example

public class Date {

private int month; 

private int day;

private int year;

public Date( int m, int d, int y ) { … }

public String toString( ) { … }

public boolean equals( Date d ) { … } 

/* Is the given year a leap year?  */

public static boolean isLeapYear( int yr ) {

boolean answer;

if ( (yr % 400) == 0 ) answer = true; // multiple of 400

else if ( (yr % 100) == 0 ) answer = false; // multiple of 100

else if ( (yr %    4) == 0 ) answer = true; // multiple of 4

else answer = false; // not a multiple of 4

return answer;

}

}

File: Date.java
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Error Checking in Constructor

Error Checking in Constructor

Error Checking:

/* Revised Date constructor with day check */

public Date( int m, int d, int y ) {

month = m;  day = d;  year = y;

if ( d < 1 || d > lastDayOfMonth( m, y) )

System.out.println( "Warning: day is out of range" );

}

lastDayOfMonth( int mo, int yr) :
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Utility Method 

Utility Method 

lastDayOfMonth

lastDayOfMonth

public class Date {

private int month; 

private int day;

private int year;

public Date( int m, int d, int y ) { … }

public String toString( ) { … }

public boolean equals( Date d ) { … } 

public static boolean isLeapYear( int yr ) { …)

private static int lastDayOfMonth( int mo , int yr ) {

int nDays;

if ( mo == 4 || mo == 6 || mo == 9 || mo == 11 )

nDays = 30;

else if ( mo == 2) {

if (isLeapYear( yr ) ) nDays = 29;

else nDays = 28;

} else {

nDays = 31;

}

return nDays;

}

}
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Program Design Strategies

Program Design Strategies

Design Strategies

: 

Flowchart

: 

Pseudocode

:

.

How much detail?
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Olympic Scoring 

Olympic Scoring 

Pseudocode

Pseudocode

We will initialize min to 11 (max score + 1).  We will also add a 

check for “quit”.  We will create a boolean flag 

isDone

and will 

set it to 

true

when we see “quit”.

1. Initialize variables: 

2. Repeat

3. until isDone is true

4. Factor min out: total -= min;  count--

5. Compute the average: average = total / count;

This now qualifies as final pseudocode; we just need to translate to 

Java.
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General Suggestions for Implementation

General Suggestions for Implementation

Once you have designed a solution for a particular problem, 

proceed to implement the design.  Here are some suggestions.

Incremental code development:.

Make frequent backups:

Better variable names: 

Fix indentation:
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More Suggestions for Implementation

More Suggestions for Implementation

Once you have designed a solution for a particular problem, 

proceed to implement the design.  Here are more suggestions.

Test on “boundary cases”: 

Don't assume, verify:

Debugger:.
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Testing and Debugging

Testing and Debugging

Good Testing is Critical

:.

Start simple

: 

Printing

:  Use 

System.out.println

in order to:

– determine the values

– trace the flow

public void foobar( ) {

System.out.println( “Entering foobar” );

// … (the rest of foobar - omitted)

System.out.println( “Exiting foobar” );

}
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Methods Revisited

Methods Revisited

Review:

– Methods are Java’s basic computational units. 

– actual parameters, formal parameters

– Parameters are passed by value

– Static vs. Non-static methods

– A method can return a single value
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Method Syntax

Method Syntax

Method Declaration

: 

(This is slightly simplified.  See the book.)

Parameters

:

Method Body

: Is a just a block:

Example

: 

public static double getInterest( int amount, float rate ) { … }

type parameter-name

( )

,

statement

{ }

type: int,double,…,

or object reference

modifiers: public, private, static, …

modifier

type

void

method-name parameters method-body


Slide 16


[image: image16.emf]16

Local Variables and Scope

Local Variables and Scope

Local variable

: 

–

formal parameters

.

–

variables in different methods

–

global variables

:
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Local Variables and Scope

Local Variables and Scope

Block

:

Scope

:.

public class LocalTest0 {

public static void dumb( int y ) {

do {

double z = Math.random( );

System.out.println( "z = " + z );

} while ( --y > 0 );

// ERROR: z cannot be resolved

System.out.println( "In dumb: z = " + z );

}

}
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Example: Test of Local Variables

Example: Test of Local Variables

Duplicate Variables

:

public class LocalTest1 {

public static void dumber( int y ) {

int y; // ERROR: Duplicate variable y

double z;

do {

double z = Math.random( ); // ERROR: Duplicate variable z

System.out.println( "z = " + z );

} while ( --y > 0 );

System.out.println( "In dumber: z = " + z );

}

}
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Test Drivers

Test Drivers

.

public class SomeClass {

public static void method1(  ) { … }

public static void method2(  ) { … }

}

public class TestDriver {

public static void main( String[ ] args ) {

SomeClass.method1( );

SomeClass.method2( );

}

}
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Initialization of Local Variables

Initialization of Local Variables

Initialization of Variables:

Instance variables

:. 

boolean variables:  false

numeric variables (int, float, etc):  0 (zero)

object references:  null

Local variables

:
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Method Overloading

Method Overloading

Overloading

: 

public void setDate( int m, int d, int y ) { … } 

public void setDate( String m, int d, int y ) { … }

public void setDate( int m, int y ) { … }

Sample calls

:

Date dueDate = new Date( 10, 5, 2004 );

dueDate.setDate( 10, 7, 2004 );

dueDate.setDate( “Nov”, 12, 2004 );

dueDate.setDate( 1, 2005 );

Question

:.
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Method Overloading and Signatures

Method Overloading and Signatures

Overloading

: 

Signature

:

Example:

public float doSomething( int x, double z, double w, String s )

Corresponding Signature:

doSomething( int, double, double, String )
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Parameter Type Promotion

Parameter Type Promotion

Automatic Casting

: 

int total = … ;

double average = total;

Promotion of Parameters

: 

int area = 1024;

double s = Math.sqrt( area );
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Class References as Parameters

Class References as Parameters

Pass by Value

: 

public void foo( … ) {

int x = 23;

bar( x );

System.out.println( x ); // this prints 23

}

public void bar( int x ) { x++; } // change the formal parameter

.
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Class References as Parameters

Class References as Parameters

public class RefTest {

private int data;

public RefTest( int d ) { data = d; }

public String toString( ) 

{ return new String( "[" + data + "]" ); }

public void changeMe( ) { data++; }

}
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Class References as Parameters

Class References as Parameters

public class RefTestDriver {

public static void main( String[ ] args ) {

int x = 0;

RefTest ref = new RefTest( 5 );

System.out.println( "Before:   x = " + x + 

" ref = " + ref );

changeThem1( x, ref );

System.out.println( "After-1:  x = " + x + 

" ref = " + ref );

// … (other stuff omitted)

}

public static void changeThem1( int x, RefTest ref ) {

x = x+1;

ref = new RefTest( 2 );

System.out.println( "Inside-1: x = " + x + 

" ref = " + ref );

}

}

File: RefTestDriver.java

Before:   x = 0 ref = [5]

Inside-1: x = 1 ref = [2]

After-1:  x = 0 ref = [5]

Output:

0

Heap:

5

0

x

ref

main:

x

ref

changeThem1:

2

1
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Returning to 

Returning to 

“

“

return

return

”

”

. 

Example:

public void printSecret( String s ) {

if ( s == null ) return;

System.out.println( “The secret of life is ” + s );

}
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Returning to 

Returning to 

“

“

return

return

”

”

public int thisBeBroken( double x ) {

if ( x < 0 ) return x; // ERROR! cannot return double as int

} // ERROR! if x >= 0, nothing is returned

return w*x – 42*y + Math.sqrt( z );

.
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This is about 

This is about 

“

“

this

this

”

”

Example

:.

public boolean equals( Date d ) {

if ( ( year==d.year ) && ( month==d.month ) && ( day==d.day ) )

return true;

else

return false;

}

public boolean equals( Date d ) {

if (( this.year==d.year ) && ( this.month==d.month ) && ( 

this.day==d.day ))

return true;

else

return false;

}

This is our original

implementation of equals

This is an equivalent implementation 

illustrating the use of “this”


Slide 30


[image: image30.emf]30

This is about 

This is about 

“

“

this

this

”

”

Better Example

: 

public class Basic {

private int data;

public Basic( int d ) { data = d; } 

public static int add( Basic t1, Basic t2 )

{ return t1.data + t2.data; }

}

.

public int addTo( Basic t ) {

return add( this, t );

}

Basic.add( t1, t2 ); t1.addTo( t2 );
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Java File Structure

Java File Structure

Java program

: consists of

.java file

: (e.g., Foo.java) consists of:

–

–

Class definition

: consists of:

–

–

These elements can appear in any order.

Main method

: 

.class file

: 

import java.fooBar.*;

public class Cat {

int data1;

public void method1( ) { … }

public void method2( ) { … }

…

} 

Cat.java

import java.fooBar.*;

public class Foo {

int data1;

public void method1( ) { … }

public void method2( ) { … }

…

} 

Foo.java

import java.fooBar.*;

public class Bar {

int data1;

public void method1( ) { … }

public void method2( ) { … }

…

} 

Bar.java


Slide 32


[image: image32.emf]32

System Design: What is it?

System Design: What is it?

System Design

: 

Single entity Make a sandwich

System design Run a restaurant

Running a restaurant involves the 

coordinated interaction

of 

many entities:

– Owner

– Chefs

– Waiters

– Diners
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Essential Questions

Essential Questions

Challenges:

.

Essential Questions

:

– What is the desired behavior of the program (as a whole)?

– What are the entities that produce this behavior?

– How does each one work?

– How do these entities interact?
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Behavior

Behavior

Specifying Desired Behavior

: 

– Prerequisites (pre-conditions): 

– Possible actions and interactions: What happens?

– Effects (post-conditions):

Example

: Customer in a restaurant.

– Pre-conditions: 

Customer

: 

Restaurant

: 

– Actions: 

– Post-conditions: 

Customer

: 

Restaurant

: 
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Principal Design Elements

Principal Design Elements

Components

:

Contract

: 

State

:

Communication

: 

Example

: 

Pharmacy Store System

Components: 

Fill-prescription Contract: 

State:.
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Relationship to Java

Relationship to Java

System

: A Java 

program

Components

(or 

community members

): Java 

class objects

State

:

Contract

(or 

specification

): 
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Printer Controller Example

Printer Controller Example

Printer System

:.

– Students enter a room where the printer resides. Students submit 

print requests from a submission console. 

– An employee operates a printer controller, and hands out a print 

job submitted by students.  

– A technician maintains the printer controller if anything breaks.

Printer

Employee Printer Controller

Technician

Submission Console

Student
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Printer Controller Example

Printer Controller Example

Use Case Example 1

: A student prints a document

Pre-conditions 

(prerequisites):  A 

document exist

and is ready to be 

printed.

Actions

: 

if

( printer 

operational

and there is 

space available

in the printer queue ) 

– specify name of document to print through the console

– printer controller accesses document and sends it to the printer

else

– printing of the document does not occur

– an appropriate error message is generated on the console

Post-conditions 

(effects): A document has been 

printed

, or an 

error 

message

has been generated. 
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Classes and Objects

Classes and Objects

Review of Objects/Classes:

Variable:.

Objects: 

State

: 

Behavior

: 

Class: 

Instance variables

: (also called 

fields

) 

Class methods

: 

new: (unlike primitive types) 

Reference:

Visibility: 
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Methods

Methods

Review of Methods:

Method visibility:

public

: 

private

: 

Method types: .

Parameters: 

Static/Non-static Methods:

Non-Static

Static

: 

Overloading:
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Instance Variables

Instance Variables

Review of Instance Variables:

Variables

Instance variables

: 

Local variables

: 

Formal parameters

Visibility

Static/Non-static Instance Variables:

Non-Static 

Static
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Hierarchical Program Structure 

Hierarchical Program Structure 

Your Java Project

import FooBar.*;

public class MyClass2 {

private int myData1;

private float myData2;

public void doSomething( ) {

int x, y;

helpMe( x );

}

private void helpMe( int x ) {

myData1++; …

}

}

MyClass2.java Instance Data: Methods:

myData1

myData2

doSomething( )

helpMe( )

MyClass2.java MyClass1.java MyClass0.java

… …
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Constructors

Constructors

Constructor

: 

–

String s = new String( “Schultzie” );

–

public Date( int m, int d, int y ) {

month = m;  day = d;  year = y;

if ( m < 1 || m > 12 ) {

System.out.println( “Error: month is out of range" );

System.exit( 0 );

}

}

–

Constructor should check that

initial values make sense.
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Constructors

Constructors

Constructor Elements

:

– It has the same name as the class.

– It has no return type.  (But it is not declared as void.)

public Date( int m, int d, int y ) // okay: Date constructor

public void Date( int m, int d, int y )    // no: a method named “Date”

– It can be overloaded

–

Visibility

: 
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Example: Rational

Example: Rational

Let us consider a class 

Rational

, which implements a 

rational 

number

as a fraction:

Both quantities are 

integers

.

numerator

denominator
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Example: Rational

Example: Rational

Rational:

Both quantities are 

integers

.  We want our class to support 

methods for:

– Initializing

– Converting a rational number 

– Accessing and modifying the value of the number

– Comparing

– Performing basic rational operations (reciprocal, multiply, etc.)

numerator

denominator
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Constructors for Rational

Constructors for Rational

Rational instance variables

:

Numerator:  int numer;

Denominator:  int denom;

Constructors

:

No-argument (default) constructor: 

Standard constructor: 

Integer-valued constructor: 

Copy constructor: 

set( int n, int d )
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Example: Constructors for Rational

Example: Constructors for Rational

public class Rational {

private int numer; // numerator

private int denom; // denominator

private void set( int n, int d ) { numer = n; denom = d; }

public Rational( ) { set( 0, 1 ); }

public Rational( int n, int d ) { set( n, d ); }

public Rational( int n ) { set( n, 1 ); }

public Rational( Rational r ) {

if ( r == null ) { // cannot initialize from null!

System.out.println( "Illegal construction from null reference" );

System.exit( 0 );

}

set( r.numer, r.denom );

}

// … (rest of class omitted for now)…

}

Utility for setting data

Instance data

File: Rational.java (Part 1)

copy constructor

integer-valued constructor

no-argument (default) constructor

standard constructor
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Example: Using Rational Constructors

Example: Using Rational Constructors

Rational r0 = new Rational(  ); 

Rational r1 = new Rational(  2, 5 );

Rational r2 = new Rational(  4, 10 );

Rational r3 = r1;

Rational r4 = new Rational( r1 );

Rational r5 = null;

Heap

r0

r1

r3

r2

Key:

numer / denom

0 / 1

2 / 5

4 / 10

2 / 5

r4

Memory Map

r5

Illustrates a

null reference
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Default Constructor

Default Constructor

No-Argument Constructor

: 

Java’s default constructor

:

•

all numeric instance variables to 0, 

•

all boolean instance variables to false, and 

•

all references instance variables to null.

public class SomeClass {

int x;

public SomeClass( int y ) // constructor

{ x = y; }

…

}

…

SomeClass c = new SomeClass( );

…

Illegal: Since SomeClass has

one constructor, no default

constructor is provided.
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Copy Constructor

Copy Constructor

Copy Constructor

: 

public Rational( Rational r ) {

if ( r == null ) {

System.out.println( "Illegal construction from null reference" );

System.exit( 0 );

}

set( r.numer, r.denom );

}

Notes:

–

–

Rational q = r;

Rational q = new Rational( r );

–

This copies the values of r’s

instance variables to us.
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Accessors and Mutators

Accessors and Mutators

. 

Rational public accessors: 

int getNumerator( ) : returns value of numerator

int getDenominator( ) : returns value of denominator

double doubleValue( ) : returns numeric value as a double

float floatValue( ) : returns numeric value as a float

Rational public mutators: 

void setNumerator( int n ) : sets the numerator

void setDenominator( int d ) : sets the denominator

void setValue( int v ) : sets the entire value to v (i.e., v/1)
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Example: Accessors/Mutators for Rational

Example: Accessors/Mutators for Rational

public class Rational {

// … (instance variables and constructors omitted)…

public String toString( ) {

String result = numer + "/" + denom + " ( " + doubleValue( ) + " )";

return result;

}

public int getNumerator( )   { return numer; }

public int getDenominator( ) { return denom; }

public double doubleValue( ) { return ( double ) numer / ( double ) denom; }

public float floatValue( )  { return ( float ) numer / ( float ) denom; }

public void setNumerator( int n ) { numer = n; }

public void setDenominator( int d ) { denom = d; }

public void setValue( int v ) { set( v, 1 ); }

// … (rest of class omitted for now)…

}

File: Rational.java (Part 2)
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Example: Accessors/Mutators for Rational

Example: Accessors/Mutators for Rational

public static void main( String[ ] args ) {

Rational u0;

u0.setNumerator( 3 );

Rational u1 = null;

u1.setNumerator( 3 );

Rational u2 = new Rational( );

u2.setNumerator( 2 );

u2.setDenominator( 3 );

System.out.println( u2 );

System.out.println( u2.toString( ) );

System.out.println( "float = " + u2.floatValue( ) );

System.out.println( "double = " + u2.doubleValue( ) );

u2.setDenominator( u2.getNumerator( ) );

}

File: RationalDemo.java
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Multiplication for Rationals

Multiplication for Rationals

Multiplication

:

Static multiplication of two arguments

: :

Rational p = Rational.multiply( q, r ); 

Nonstatic equivalent of the above

: :

Rational p = q.multiply( r );

Nonstatic multiplication, which modifies q

:

q.multiplyBy( r );
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Example: Multiplication for Rationals

Example: Multiplication for Rationals

public class Rational {

// … (previous stuff omitted)…

public static Rational multiply( Rational q, Rational r )

{ return new Rational( q.numer * r.numer, q.denom * r.denom ); }

public void multiplyBy( Rational r )

{  numer *= r.numer;  denom *= r.denom;  }

// … (rest of class omitted for now)…

}

public static void main( String[ ] args ) {

Rational s1 = new Rational( -3, 8 ); 

Rational s2 = new Rational( 2 );

Rational s3 = Rational.multiply( s1, s2 );

System.out.println( s1 );

System.out.println( s2 );

System.out.println( s3 );

s1.multiplyBy( s2 );

System.out.println( s1 );

}

File: Rational.java (Part 4)

File: RationalDemo.java (Part 2)
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Hiding

Hiding

When can things have the same name?

–

Methods

–

Instance variables cannot

–

Local variables cannot

– How about an 

instance variable

and 

local variable

?

public class FooBar {

private int data1;

public void someMethod( ) {

double data1;

data1 = 5;

}

}

–

–
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Wrappers

Wrappers

Java variables are either:

Primitive types (int, float, double, …):

•

Class Objects (String, Date, Rational, …):

•

•
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Wrappers

Wrappers

Wrappers

: 

Primitive type Wrapper

byte Byte

short Short

int Integer

long Long

double Double

char Character

boolean Boolean
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Wrapper Methods

Wrapper Methods

. 

Integer Wrapper

: 

Constructor

:

Integer x = new Integer( 324 );

Max and min

:

Integer.MAX_VALUE

Integer.MIN_VALUE

Conversions

:

byte b = x.byteValue( );

double d = x.doubleValue( ); 

int i = x.intValue( );

…

Convert string to int

:

int k = Integer.parseInt( “123” );

Convert int to string in various bases

:

String s1 = Integer.toBinaryString( 21 );

String s2 = Integer.toHexString( 21 );

String s3 = Integer.toOctalString( 21 );
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Review of Control Flow

Review of Control Flow

Control Flow

: 

if and if-else:

if ( option == 1 )

System.out.println( “Read image” );

else if (option == 2 )

System.out.println( “Double” );

else if ( option == 9 )

System.out.println( “Quit” );

else

System.out.println( “Sorry, invalid” );

while and do-while loops

:
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The Switch Statement

The Switch Statement

Switch Statement:

Example

:

switch ( option ) {

case 1:

System.out.println( "Read image" );

break;

case 2:

System.out.println( "Double" );

break;

case 9:

System.out.println( "Quit" );

break;

default:

System.out.println( "Sorry, invalid" );

break;

}
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The Switch Statement

The Switch Statement

General form:

switch ( 



control-expression



) {

case



case-label-1



:



statement-sequence-1



break;

case



case-label-2



:



statement-sequence-2



break;

…

case



case-label-n



:



statement-sequence-n



break;

default :



default-statement-sequence



break;

}
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The For Loop

The For Loop

Common loop structure

:

sum = 0.0;



initialization



n = 1;

while ( 



boolean-test



) { while (  n <= 3 ) {



loop-body



sum += n;



update



n++;

} }

for (



initialization



; 



boolean-test



;



update



) {



loop-body



}

sum = 0.0;

for ( n = 1; n <= 3; n++ ) {

sum += n;

}
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The For Loop: Further Elements

The For Loop: Further Elements

for ( count = 100; count >= 0; count-- )

System.out.println( count + “ bottles of beer on the wall” );

for ( m = 0; m <= max+10; m += 2 ) {

// … something elegant …

}

for ( int i = 0; i < 20; i++ ) {

sum = sum + i;

}

System.out.println ( i );
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The 

The 

“

“

break

break

”

”

Statement

Statement

– while

– do-while

– for

Example

:

int count;

for (count = 1; count <= 500; count++ ) {

if ( Math.random( ) < 0.01 ) break;

}

System.out.println( "count = " + count );
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The 

The 

“

“

continue

continue

”

”

Statement

Statement

The 

continue

statement is similar, but jumps immediately to the 

test portion of the loop, ready to start a new iteration.

Example

:

count = 1;

while ( count < 20 ) {

sum += count;

if ( … ) break;

if ( … ) continue;

}

System.out.println( “Done” );
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Local Variables and Scope

Block:

Scope:.



public class LocalTest0 {

	public static void dumb( int y ) {

	    do {

	        double z = Math.random( );

	        System.out.println( "z = " + z );

	    } while ( --y > 0 );

					// ERROR: z cannot be resolved

	    System.out.println( "In dumb: z = " + z );	

	}

}
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Behavior

Specifying Desired Behavior: 

		Prerequisites (pre-conditions): 

		Possible actions and interactions: What happens?

		Effects (post-conditions):



Example: Customer in a restaurant.

		Pre-conditions: 



Customer: 

Restaurant: 

		Actions: 

		Post-conditions: 



Customer: 

Restaurant: 
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Hierarchical Program Structure 



Your Java Project

import FooBar.*;



public class MyClass2 {

  private int myData1;

  private float myData2;



  public void doSomething( ) {

    int x, y;

    helpMe( x );

  }

  private void helpMe( int x ) {

    myData1++; …

  }

}

MyClass2.java







Instance Data:

Methods:

myData1

myData2

doSomething( )

helpMe( )



MyClass2.java

MyClass1.java

MyClass0.java













…

…
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Accessors and Mutators

. 

Rational public accessors: 

int getNumerator( ) : returns value of numerator

int getDenominator( ) : returns value of denominator

double doubleValue( ) : returns numeric value as a double

float floatValue( ) : returns numeric value as a float

Rational public mutators: 

void setNumerator( int n ) : sets the numerator

void setDenominator( int d ) : sets the denominator

void setValue( int v ) : sets the entire value to v (i.e., v/1)
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Example: Multiplication for Rationals

public class Rational {

	// … (previous stuff omitted)…



	public static Rational multiply( Rational q, Rational r )

		{ return new Rational( q.numer * r.numer, q.denom * r.denom ); }



	public void multiplyBy( Rational r )

		{  numer *= r.numer;  denom *= r.denom;  }



	// … (rest of class omitted for now)…

}





public static void main( String[ ] args ) {

	Rational s1 = new Rational( -3, 8 ); 

	Rational s2 = new Rational( 2 );

	Rational s3 = Rational.multiply( s1, s2 );

	System.out.println( s1 );

	System.out.println( s2 );

	System.out.println( s3 );

	s1.multiplyBy( s2 );

	System.out.println( s1 );

}

File: Rational.java (Part 4)

File: RationalDemo.java (Part 2)
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Wrappers

Wrappers: 



Primitive type		Wrapper

byte			Byte

short			Short

int			Integer

long			Long

double			Double

char			Character

boolean			Boolean
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The For Loop

Common loop structure:

					sum = 0.0;

initialization			n = 1;

while ( boolean-test ) {		while (  n <= 3 ) {

    loop-body			    sum += n;

    update			    n++;

}					}





for ( initialization; boolean-test; update ) {

    loop-body

}



sum = 0.0;

for ( n = 1; n <= 3; n++ ) {

    sum += n;

}
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The “break” Statement

		while

		do-while

		for



Example:

int count;

for (count = 1; count <= 500; count++ ) {

    if ( Math.random( ) < 0.01 ) break;

}

System.out.println( "count = " + count );
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Review of Control Flow

Control Flow: 

if and if-else:



if ( option == 1 )

    System.out.println( “Read image” );

else if (option == 2 )

    System.out.println( “Double” );

else if ( option == 9 )

    System.out.println( “Quit” );

else

    System.out.println( “Sorry, invalid” );

while and do-while loops:
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The “continue” Statement

The continue statement is similar, but jumps immediately to the test portion of the loop, ready to start a new iteration.

Example:

count = 1;

while ( count < 20 ) {

    sum += count;

    if ( … ) break;

    if ( … ) continue;

}

System.out.println( “Done” );
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The For Loop: Further Elements



for ( count = 100; count >= 0; count-- )

    System.out.println( count + “ bottles of beer on the wall” );



for ( m = 0; m <= max+10; m += 2 ) {

    // … something elegant …

}



for ( int i = 0; i < 20; i++ ) {

    sum = sum + i;

}

System.out.println ( i );
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The Switch Statement

Switch Statement: 

Example:

switch ( option ) {

case 1:

    System.out.println( "Read image" );

    break;

case 2:

    System.out.println( "Double" );

    break;

case 9:

    System.out.println( "Quit" );

    break;

default:

    System.out.println( "Sorry, invalid" );

    break;

}
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The Switch Statement

General form:

switch ( control-expression ) {

case case-label-1 :

    statement-sequence-1

    break;

case case-label-2 :

    statement-sequence-2

    break;

…

case case-label-n :

    statement-sequence-n

    break;

default :

    default-statement-sequence

    break;

}
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Wrapper Methods

. 

Integer Wrapper: 

Constructor:	Integer x = new Integer( 324 ); 

			

Max and min:	Integer.MAX_VALUE	

			Integer.MIN_VALUE	

Conversions:	byte b = x.byteValue( );	

			double d = x.doubleValue( ); 

			int i = x.intValue( );	

			…

Convert string to int:

			int k = Integer.parseInt( “123” );

Convert int to string in various bases:

			String s1 = Integer.toBinaryString( 21 );

			String s2 = Integer.toHexString( 21 );

			String s3 = Integer.toOctalString( 21 );	
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Hiding

When can things have the same name?

		Methods

		Instance variables cannot

		Local variables cannot 

		How about an instance variable and local variable?



public class FooBar {

    private int data1;		

    public void someMethod( ) {

        double data1;		

        data1 = 5;			

    }

}
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Wrappers

Java variables are either:

Primitive types (int, float, double, …):

		 





Class Objects (String, Date, Rational, …):
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Multiplication for Rationals

Multiplication:

Static multiplication of two arguments: :

Rational p = Rational.multiply( q, r ); 

	

Nonstatic equivalent of the above: :

Rational p = q.multiply( r );		

	

Nonstatic multiplication, which modifies q:

q.multiplyBy( r );		
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Example: Accessors/Mutators for Rational



public class Rational {



	// … (instance variables and constructors omitted)…



	public String toString( ) {

		String result = numer + "/" + denom + " ( " + doubleValue( ) + " )";

		return result;

	}



	public int getNumerator( )   { return numer; }

	public int getDenominator( ) { return denom; }

	public double doubleValue( ) { return ( double ) numer / ( double ) denom; }

	public float floatValue( )  { return ( float ) numer / ( float ) denom; }





	public void setNumerator( int n ) { numer = n; }

	public void setDenominator( int d ) { denom = d; }

	public void setValue( int v ) { set( v, 1 ); }



	// … (rest of class omitted for now)…

}

File: Rational.java (Part 2)
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Example: Accessors/Mutators for Rational



public static void main( String[ ] args ) {



	Rational u0;

	u0.setNumerator( 3 );



	Rational u1 = null;

	u1.setNumerator( 3 );



	Rational u2 = new Rational( );	

	u2.setNumerator( 2 );

	u2.setDenominator( 3 );

		

	System.out.println( u2 );

	System.out.println( u2.toString( ) );



	System.out.println( "float = " + u2.floatValue( ) );

	System.out.println( "double = " + u2.doubleValue( ) );

		

	u2.setDenominator( u2.getNumerator( ) );

}

File: RationalDemo.java
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Copy Constructor

Copy Constructor: 

                public Rational( Rational r ) {	

	    if ( r == null ) {		

	        System.out.println( "Illegal construction from null reference" );

	        System.exit( 0 );

	    }

	    set( r.numer, r.denom );

	}

Notes:

		 

		 



Rational q = r;			

Rational q = new Rational( r );	

		 



This copies the values of r’s

instance variables to us.
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Example: Constructors for Rational



public class Rational {

	private int numer;		// numerator

	private int denom;		// denominator



	private void set( int n, int d ) { numer = n; denom = d; }



	public Rational( ) { set( 0, 1 ); }

	

	public Rational( int n, int d ) { set( n, d ); }



	public Rational( int n ) { set( n, 1 ); }	

	

	public Rational( Rational r ) {

	    if ( r == null ) {		// cannot initialize from null!

	        System.out.println( "Illegal construction from null reference" );

	        System.exit( 0 );

	    }

	    set( r.numer, r.denom );

	}

	// … (rest of class omitted for now)…

}

File: Rational.java (Part 1)



Utility for setting data



Instance data



copy constructor



integer-valued constructor



no-argument (default) constructor



standard constructor
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Default Constructor

No-Argument Constructor: 

Java’s default constructor:



all numeric instance variables to 0, 

all boolean instance variables to false, and 

all references instance variables to null.

public class SomeClass {

  int x;

  public SomeClass( int y ) // constructor

    { x = y; }

  …

}

 

  …

  SomeClass c = new SomeClass( );

  …

Illegal: Since SomeClass has

one constructor, no default

constructor is provided.
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Example: Using Rational Constructors

		Rational r0 = new Rational(  ); 		

		Rational r1 = new Rational(  2, 5 );

		Rational r2 = new Rational(  4, 10 );

		Rational r3 = r1;

		Rational r4 = new Rational( r1 );

		Rational r5 = null;

Heap

r0

r1

r3

r2

r4

Memory Map

r5

Key:

numer / denom

0 / 1



2 / 5



4 / 10



2 / 5







Illustrates a

null reference
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Constructors for Rational

Rational instance variables:

Numerator: 		int numer;

Denominator: 	int denom;

Constructors:

No-argument (default) constructor: 

Standard constructor: 

Integer-valued constructor: 

Copy constructor: 



		set( int n, int d )
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Constructors

Constructor Elements:

		It has the same name as the class.

		It has no return type.  (But it is not declared as void.)



public Date( int m, int d, int y )	    // okay: Date constructor

public void Date( int m, int d, int y )    // no: a method named “Date” 

		It can be overloaded

		 





Visibility: 
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Example: Rational

Rational:







Both quantities are integers.  We want our class to support methods for:

		Initializing 

		Converting a rational number 

		Accessing and modifying the value of the number

		Comparing 

		Performing basic rational operations (reciprocal, multiply, etc.)











numerator


denominator
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Example: Rational

Let us consider a class Rational, which implements a rational number as a fraction:







Both quantities are integers.







numerator


denominator
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Classes and Objects

Review of Objects/Classes:

Variable:.

Objects: 

State: 

Behavior: 

	

Class: 

Instance variables: (also called fields) 

Class methods: 

new: (unlike primitive types) 

Reference:

Visibility: 
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Instance Variables

Review of Instance Variables:

Variables 

Instance variables: 

Local variables: 

Formal parameters 

Visibility

Static/Non-static Instance Variables:

Non-Static 

Static
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Constructors

Constructor: 

		 



	String s = new String( “Schultzie” );

		 



	public Date( int m, int d, int y ) {

	    month = m;  day = d;  year = y;

	    if ( m < 1 || m > 12 ) {

	        System.out.println( “Error: month is out of range" );

	        System.exit( 0 );

	    }

	}

		 





Constructor should check that

initial values make sense.
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Methods

Review of Methods:



Method visibility:

public: 

private: 

Method types: .

Parameters: 

Static/Non-static Methods:

Non-Static  

Static: 

Overloading:
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Relationship to Java

System: A Java program

Components (or community members): Java class objects

State:

Contract (or specification): 
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Principal Design Elements

Components:

Contract: 

State:

Communication: 

Example: Pharmacy Store System

Components: 

Fill-prescription Contract: 

State:.
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Printer Controller Example

Printer System:.  

		Students enter a room where the printer resides. Students submit print requests from a submission console. 

		An employee operates a printer controller, and hands out a print job submitted by students.  

		A technician maintains the printer controller if anything breaks.



Printer

Employee

Printer Controller





Technician



Submission Console

Student
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Class References as Parameters

Pass by Value: 



		public void foo( … ) {

    int x = 23;

    bar( x );

    System.out.println( x );		// this prints 23

}

public void bar( int x ) { x++; }	// change the formal parameter

.
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This is about “this”

Example:.

public boolean equals( Date d ) {

    if ( ( year==d.year ) && ( month==d.month ) && ( day==d.day ) )

        return true;

    else

        return false;

}



public boolean equals( Date d ) {

    if (( this.year==d.year ) && ( this.month==d.month ) && ( this.day==d.day ))

        return true;

    else

        return false;

}



This is our original

implementation of equals



This is an equivalent implementation 

illustrating the use of “this”








_1166358435.ppt


System Design: What is it?

System Design: 

		Single entity		Make a sandwich

		System design		Run a restaurant



	Running a restaurant involves the coordinated interaction of many entities:

		Owner

		Chefs

		Waiters

		Diners
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Java File Structure

Java program: consists of



.java file: (e.g., Foo.java) consists of:

		 

		 



Class definition: consists of:

		 

		 



	These elements can appear in any order.

Main method: 

.class file: 

import java.fooBar.*;

public class Cat {

    int data1;

    public void method1( ) { … }

    public void method2( ) { … }

    …

} 

Cat.java

import java.fooBar.*;

public class Foo {

    int data1;

    public void method1( ) { … }

    public void method2( ) { … }

    …

} 

Foo.java

import java.fooBar.*;

public class Bar {

    int data1;

    public void method1( ) { … }

    public void method2( ) { … }

    …

} 

Bar.java
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This is about “this”

Better Example: 

		public class Basic {

	private int data;			

	public Basic( int d ) { data = d; } 	



	public static int add( Basic t1, Basic t2 )	

	    { return t1.data + t2.data; }

   }

.

	public int addTo( Basic t ) {			

	    return add( this, t );

	}



Basic.add( t1, t2 );		t1.addTo( t2 );
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Essential Questions

Challenges:

.

Essential Questions:

		What is the desired behavior of the program (as a whole)?

		What are the entities that produce this behavior?

		How does each one work?

		How do these entities interact?
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Returning to “return”



public int thisBeBroken( double x ) {

	if ( x < 0 ) return x;	// ERROR! cannot return double as int

}				// ERROR! if x >= 0, nothing is returned







    return w*x – 42*y + Math.sqrt( z );

	.
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Returning to “return”

. 

 Example:



public void printSecret( String s ) {

	if ( s == null ) return;

	System.out.println( “The secret of life is ” + s );

}
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Class References as Parameters

public class RefTestDriver {



	public static void main( String[ ] args ) {

	    int x = 0;

	    RefTest ref = new RefTest( 5 );

	    System.out.println( "Before:   x = " + x + 

				    " ref = " + ref );

	    changeThem1( x, ref );

	    System.out.println( "After-1:  x = " + x + 

				    " ref = " + ref );

	    // … (other stuff omitted)

	}

	

	public static void changeThem1( int x, RefTest ref ) {

	    x = x+1;

	    ref = new RefTest( 2 );

	    System.out.println( "Inside-1: x = " + x + 

				    " ref = " + ref );

	}		

}

File: RefTestDriver.java

0

Before:   x = 0 ref = [5]

Inside-1: x = 1 ref = [2]

After-1:  x = 0 ref = [5]

Output:



Heap:



5



0













x

ref

main:











x

ref

changeThem1:







2







1
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Initialization of Local Variables

Initialization of Variables:



Instance variables:. 



boolean variables: 		false

numeric variables (int, float, etc): 	0 (zero)

object references: 		null



Local variables:
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Parameter Type Promotion

Automatic Casting: 

int total = … ;

double average = total;



Promotion of Parameters: 

int area = 1024;

double s = Math.sqrt( area );
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Class References as Parameters

public class RefTest {

	private int data;				

	

	public RefTest( int d ) { data = d; }		

	public String toString( ) 			

		{ return new String( "[" + data + "]" ); }

	public void changeMe( ) { data++; }		

}
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Method Overloading and Signatures

Overloading: 

Signature:



Example:

public float doSomething( int x, double z, double w, String s )



Corresponding Signature:

doSomething( int, double, double, String )
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Example: Test of Local Variables

Duplicate Variables:



public class LocalTest1 {



 	public static void dumber( int y ) {

 	    int y;			// ERROR: Duplicate variable y

	    double z;

	    do {

	        double z = Math.random( );	// ERROR: Duplicate variable z

	        System.out.println( "z = " + z );

	     } while ( --y > 0 );

	    System.out.println( "In dumber: z = " + z );

	}

}
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Method Overloading

Overloading: 



public void setDate( int m, int d, int y ) { … } 	

public void setDate( String m, int d, int y ) { … }	

public void setDate( int m, int y ) { … }



Sample calls:



Date dueDate = new Date( 10, 5, 2004 );	

dueDate.setDate( 10, 7, 2004 );		

dueDate.setDate( “Nov”, 12, 2004 );		

dueDate.setDate( 1, 2005 );		



Question:.
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Test Drivers

.



public class SomeClass {

	public static void method1(  ) { … }

	public static void method2(  ) { … }

}



public class TestDriver {

	public static void main( String[ ] args ) {

	    SomeClass.method1( );

	    SomeClass.method2( );

	}

}
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Program Design Strategies

Design Strategies: 



Flowchart: 



Pseudocode:

.

How much detail? 
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Testing and Debugging

Good Testing is Critical:.

Start simple: 

Printing:  Use System.out.println in order to:

		determine the values



		trace the flow



public void foobar( ) {

	System.out.println( “Entering foobar” );

	// … (the rest of foobar - omitted)

	System.out.println( “Exiting foobar” );

}
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Methods Revisited

Review: 

		Methods are Java’s basic computational units. 

		actual parameters, formal parameters 

		Parameters are passed by value

		Static vs. Non-static methods

		A method can return a single value
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Local Variables and Scope

Local variable: 

	

		formal parameters.

		variables in different methods

		global variables:
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More Suggestions for Implementation

 Once you have designed a solution for a particular problem, proceed to implement the design.  Here are more suggestions.

Test on “boundary cases”: 



Don't assume, verify:



Debugger:.
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Olympic Scoring Pseudocode

 We will initialize min to 11 (max score + 1).  We will also add a check for “quit”.  We will create a boolean flag isDone and will set it to true when we see “quit”.

Initialize variables: 

Repeat

until isDone is true

Factor min out: total -= min;  count--

Compute the average: average = total / count;

This now qualifies as final pseudocode; we just need to translate to Java.
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General Suggestions for Implementation

 Once you have designed a solution for a particular problem, proceed to implement the design.  Here are some suggestions.

Incremental code development:.



Make frequent backups:



Better variable names: 



Fix indentation:
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Utility Method lastDayOfMonth

public class Date {

	private int month; 			

	private int day;

	private int year;

	

	public Date( int m, int d, int y ) { … }		

	public String toString( ) { … }

	public boolean equals( Date d ) { … } 

	public static boolean isLeapYear( int yr ) { …)



	private static int lastDayOfMonth( int mo , int yr ) {

	    int nDays;

	    if ( mo == 4 || mo == 6 || mo == 9 || mo == 11 )

	        nDays = 30;

	    else if ( mo == 2) {

	        if (isLeapYear( yr ) ) nDays = 29;

	        else nDays = 28;

	    } else {

	        nDays = 31;

	    }

	    return nDays;

	}

}
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Static and non-Static Methods

String s = JOptionPane.showInputDialog( “Input an integer” );

Date bastilleDay = new Date( 7, 14, 1789 );

int y = Integer.parseInt( s );

double c = Math.sqrt( (double) y );

int x = s.length( );

String t = bastilleDay.toString( );

Note that these are of two basic types:

:

int x = s.length( );

String t = bastilleDay.toString( );



String s = JOptionPane.showInputDialog( “Input an integer” );

int y = Integer.parseInt( s );

double c = Math.sqrt( (double) x );



JOptionPane, Integer, and Math 

are all classes, not objects.



s and bastilleDay are object instances.
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Error Checking in Constructor

Error Checking:

	

	/* Revised Date constructor with day check */

	public Date( int m, int d, int y ) {

	    month = m;  day = d;  year = y;

	    if ( d < 1 || d > lastDayOfMonth( m, y) )

	        System.out.println( "Warning: day is out of range" );

	}



lastDayOfMonth( int mo, int yr) :
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Leap Year Method Example



public class Date {

	private int month; 			

	private int day;

	private int year;

	

	public Date( int m, int d, int y ) { … }		

	public String toString( ) { … }

	public boolean equals( Date d ) { … } 



	/* Is the given year a leap year?  */

	public static boolean isLeapYear( int yr ) {

		boolean answer;

		if	( (yr % 400) == 0 )	answer = true;	// multiple of 400

		else if	( (yr % 100) == 0 )	answer = false;	// multiple of 100

		else if	( (yr %    4) == 0 )	answer = true;	// multiple of 4

		else			answer = false;	// not a multiple of 4

		return answer;

	}

}

File: Date.java
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Static and non-Static Methods

Static methods:

Example:

Leap Year: A year is a leap year if:

		It is a multiple of 4,

		but a multiple of 100 is not a leap year,

		unless it is a multiple of 400, in which

case it is a leap year.



We can use “(yr % x) == 0” to test whether

yr is a multiple of x.
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Methods and Parameter Passing

Information is passed into a method through a list of parameters.  The process is called parameter passing.  When defining a method, a list of formal parameters and their types is given:

public void doSomething( double w, int x, String y) { … }

	As the designer of the method, you decide the order and names.

To call the method, the corresponding actual parameters are given.  

int count = 53;

doSomething( 1.25, count+2, “Hello” );

Parameter Passing: These are copied to the formal parameters.  Types must be compatible.

public void doSomething( double w, int x, String y ) {

    System.out.println( w + “ ” + x + “ ” + y );

}

Pass by Value: Changing the value of a formal parameter does not affect the corresponding actual parameter.  (More on this later.)

1.25 55 Hello

Output:

1.25

53+2 = 55

“Hello”
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Static and non-Static Variables

Static variable: 



For example, in our Date class we might add:

static public final int DAYS_PER_WEEK = 7;

static public final int MONTHS_PER_YEAR = 12;

	



Date.DAYS_PER_WEEK	and	Date.MONTHS_PER_YEAR
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Method Syntax

Method Declaration: (This is slightly simplified.  See the book.)









Parameters:









Method Body: Is a just a block:









Example: public static double getInterest( int amount, float rate ) { … }

type: int,double,…,

or object reference

modifiers: public, private, static, …

type

parameter-name



(

)









,







statement



{

}











modifier

type

void

method-name

parameters

method-body
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CVS Overview

		What is CVS?

		What are we using it for?

		How to setup a CVS repository connection

		How to checkout a homework/project.
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Printer Controller Example

Use Case Example 1: A student prints a document

Pre-conditions (prerequisites):  A document exist and is ready to be printed.

Actions: 

if ( printer operational and there is space available in the printer queue ) 

		specify name of document to print through the console

		printer controller accesses document and sends it to the printer



else

		printing of the document does not occur

		an appropriate error message is generated on the console



Post-conditions (effects): A document has been printed, or an error message has been generated. 








