Methods

Aka: subroutines, modules,
functions, procedures, etc.

|
|
| Quick Heads Up!

m Assignment 1, 2, and 3 — Due today

— If you did not do the assignment in the
lab, email the source code or use the
online form; no later than tonight 11:59
pm

= Assignment 4 — Posted and Due 6/16
m Performance Test 1 — Tomorrow

Event Driven
Programming

= What is Event-Driven programming?
m Getting started with event-driven
programming in Java:

— Applet starts withini t (), start() and
pai nt () methods

— action() trap users response to the object




Questions & Answer

= Assignment 2?
m Assignment 3?

m Java?

' Why doesn’t code work?

i mport java. appl et. Appl et;

public class AppHW ext ends Appl et {
public void paint(Gaphics g) {
Systemexit(1);
}
}

System.exit() in an Applet

= Terminates the currently running Java
Virtual Machine.

= What is the result in an applet?

— Causes what's known as a
SecurityException

= This will not work in a browser.




Constant Variables

m Constant variable names should be capitalized.

m The underscore “_" is used to separate words,
ONLY USED WITH CONSTANT VARS.

m Use the keyword final in the variable declaration:
public static final float ADULT_TICKET_PRICE = 8.75f;
= A Java(TM) programming language keyword.

You define an entity once and cannot change it
or derive from it later.

' Local Variables

m Local variables are variables that are located inside a
code block and are not global in respects to the program.

m These variables are located inside a method, main(),
init(), paint(), or a code block like an if/else structure.

m All local variables should begin with a lowercase letter
and any subsequent words should be capitalized.

myName
intChildTickets

Brief Review

m Java has two types of programs
— Applet — runs in a web browser; init(),
start(), paint()
— Application — stand alone program;
main()
m Each program consists of a number of
statements

= Statements are the most fundamental
building block




Brief Review

m Programs execute in sequential order
m Data Types

— Primitive Data Types; int, char, short,
long, boolean, byte, etc.

— Reference Object Data Types; String s;
or Graphics g

| Brief Review

m Type Casting ( new type )
— inti = (int) doubleValue;
m Operator precedence; +, -, *, %, etc.

— operations occur from left to right and by
operator precedence

Brief Review

m We can determine the execution path
with “Control Structures”
— If/Else Statements
— Switch/Case Statements
— While Loops
— Do/While Loops
— For Loops

— break and continue statements (Very
Important)




Brief Review??

m Bitwise and Logical Operators
— &- “And” - Both
— | - “Or” — Either
— - “XOr” — One or the other, but not
both
— && - “And” — Short Circuit
— ]| - “Or” — Short Circuit

— Short circuit operators don't test both
operands under certain situations

| Brief Review

m f( false && true ) // Tests the left
side only

m f( false & true ) // Test both sides of
the operator

m if( true || false ) // Tests the left side
only

m if( false | true ) // Tests both sides

Brief Review

m if (input ==65 || input ==97)
m if( input !'= null && input == “a”)
/linput is a String

= Please refer to the book for bitwise
operators pages 1117 - 1134




Conditional Operator

mif( input==1) {
System.out.printin( “1”);
}else {

System.out.printin( “2”);

i
J
m Equivalent Conditional Operator
(input == 1) ? System.out.printin( “1”); :
System.out.printin( “2”);

| Conditional Operator

( conditional-statement ) ? statementl :
Statement?2

This is Java’s only ternary operator (takes three
perands)

o

(request == HOME_PAGE) ? forward(“index.htm”) : forward(“other.htm”);

Methods

= Now we move onto Java methods




Top-Down Design

= How do you eat an elephant?
= One Bite At a Time

Top-Down Design

| \ |
|Prob|em| |Problem| |Prob|em|

|Problem| |Prob|em| |Problem| |Prob|em|

Top-Down Design

Moon Rocket

Navigl;ation Bo‘dy Englines
| |

| Antennas || Computers || Boosters ||Main Enginesl




Top-Down Design

= Divide and Conquer: break big
problem down to a series of smaller
problems

= Why?
— Simplify complexity
— Division of labor (across programmers)
— Reuse of functionality across programs

| Top-Down Design

= Most programming languages added
constructs to break a program into smaller
sub-programs or sub-routines (functions in
C/C++, methods in Java)

= The name functions in C/C++ (and
FORTRAN) are derived from their
mathematical equivalents:

y=1f(x)
Valuereturned /bopus:sqm Argument passed
from the function to thefunction

Predefined Methods

m Using Predefined Methods
— The Java API (Application Programming
Interface) provides you with libraries of
predefined functions

— Syntax:
Object.methodName(Argument_List )

— Example: (note import needed)




|Sample methods in Math
package

Hethed Desaiption Example

max{ X, ¥ ) largervalue ofxandp max{ 2.3, 12.7 )1 12.7
(this method also has versions max{ -2.3, -12.7 )iz -2.3
for float, int, and 1ong
wilues)

min{ x, ¥ ) smallervalue of xandy min{ 2.3, 12.7 }s2.3
(this method also has wersions min{ -2.3, -12.7 )is-12.7
for float, int, and 1ong

wilues)
pow{ X, ¥ ) xraised to powery () pow{ 2,7 )is128
pow{ 9,.5 )is3
sin{ x ) trigonometric sine of sin{ 0.0 )is0
(¢ in radians)
srt{ x ) somare oot of x sqrt{ 900.0 ) is 30
sqrt{ 9.0 }is 3
tan{ x ) trigonometric tangent of x tan{ 0.0 )0
(¢ in radians)

Packages in the API

Java APIpadkage

Explination

java.applet

java.awt

java.awt.
datatransfer

java.awt.event

The Java Applet Package.
This package contains the Applet class and several interfaces that encble
the creation of applets, interaction of applets with the browser, and play-
ing audio clips.

The Java Abstract Windowing Taoll Package

This package contains all the classes and interfaces reguired to create
and manipulate graphical user intexfaces (these classes are discussed in
detail in Chapter 10, Basic Graphical User Interface Components and
Chapter 11, Advanced Graphical User Interface Components)

Tha Java Datz Trangir Package

This package contains classes and interfaces that enable transfer of data
hetween a Java progrmand the computer’s cliphoard (a terporary stor-
age area for data).

The Java Abstract Windowing Toolki? Event Package.

This packags condains classes and interfaces that enabls event handling
for GUI corponents.

Packages in the API

Tava APTpackage

Explanation

Java.awt . image

Java.awt .peer

java.beans

java.io

The Java Absiract Windowing Toolkit Image Fackage.
This package contains classes and interfaces that enabls storing and
ramipulation of images in a program

The Java Absiract Windowing Toolkit Peer Fackage
This package contains mexfaces that snable Java’s graphical user inter-
face components to inferact with their platformspeeific versions (ie., &
button s iplemented differently oneach corputer platforr saits peer
s used 10 astually display and manipulate the button in a platfonm-spe-
cifis ranmer). Prograrnmers should not use this packsgs ditectly.

The Java Beans Packags.
This package conteins classes and interfaces that enshle the programaer
to create reusable software corsponents, Java beans can iterast with
nonTava and Java softwaze components

The Java Inpuif Cutput Fackage.
This pacage contains classes that enable pragrars to input and outpat
data (see Chapter 15, Files and Strears)




Packages in the API

Java APT padage Explanation
java.lang The Java Languags Fackage
This package i automatically mported by the corpile into all pro-
grarns. The package contains basic chisses and interfaces required by
many Java programs (thess classes are discussed thioughont the text)
java.lang. The Java Core Reflection Package.
reflect This package contains classes and intetfaces that enable & prograna o
discover the accessible varishles and methods of a class dymaraically
during the exeeution of a program.
java.net The Java Nefworiing Paskage
This pachage sontains clisses that enabls programs to sommuricate via
the Interet o corporate intranets (see Chapter 16, Hetworking)
java.rmi The Java Remtots Mathod Frvocation Fackages
java.rmi.dgc  These parkages contain chisses s interfaces that endble the progrann-
java.rmi.. merto create distrluted Java programs. Using rerote method imvosa-
registry tion, a program can call a method of  separate program on the sare

java.rmi.server

computer or on a corprter anywhere on the Intemet.

Packages in the API

Java APIpadage

Explamation

java.security

java.security.
acl

java.security.
interfaces

java.sqgl

java.text

The Java Security Packages.

These packages contains classes and interfaces that endble a Java pro-
gt 10 encrypt data and sontro] the access privileges provided o a Java
program for secmity purposes

The Java Database Conmectivify Package.
This package contain classes and interfages that enable a Java program
1o interact with a database.

The Java Text Package.

This package contains classes and interfages that enabls a Java program
to manipulate muebers, dates, characters and strings. This package pro-
wides many of Java's internationalization capabilities. Internationaliza-
tion enables a Java program to he enstorized to a specific locale. For
examyle, an applet may display strings in different lmguages hased on
the World Wids Web browser in which the applet i exesuting

Fig. 4.6 The Java AP packages (part 4 of 5)

Packages in the API

Java APIpadage

Explanation.

java.util

java.util. zip

The Java Utlities Package.

This package contains utility classes and interfaces such as: date and
tiree ranipulations, randor nuober processing capabilities (Random),
storing and processing large amounts of data, breaking strings into
straller pisces called tokens (StringTokeni zer), and other capabili-
ties (see Chapter 18, Java Utilities Package and Bit Manipulation)

The Java Utffities Zip Package

This package contains utility classes and interfaces that snable a Java

progmm to combine Java . €1ass files and other resorse files (such as
s andd andic) into a single compressed file called a Java archive

{JAR) fle This package also enshles a Java program to read JAR files

Fig. 4.6  The Java AP packages (part 5 of 5).

10



I Rregrammer-Defined

Functions
Mthod Call
u ]
dofomethingWithl &, b )7 u "
w W
Ibtheod Execuiion i 'h -
public void g =
domomathingWithi imt 3§, ist % )
i
o= 13r 11 i
ko= B2 o 2 |

' Method Definition

return-value-type method-name ( parameter-list )

{
}

declarations and statements

All variables defined in a method are called “local
variables” and have a lifespan that only exists
within the method block of code.

Simple Code Example

- Method definition:
Syntax, sample sum function
Call it,

Navigating the API tree, call some other predefined
routines

No return value = void
return something; vs. return;




Scoping Rul{(s{'
{\

m Variables exists in
the scope it was
created

m Visibility starts fron
the inside out

m Class scope vs.

Block scope N —o/

(—

\—

Pbrameter Passing by Value or

Reference
Wlpthod Call

dofomethingWithi &, b by =

- |
w

Miethedd Exeruition

public woid
dofomathingWithi int 3, int E |}

§ m 13y 12

More Code Example

m lllustration of
— Scoping rules, name hiding
— Call-by-value parameter passing
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Procedural Abstraction

= The Small Black Box Analogy:

— Each routine should do one thing and do
it well

— Method name: selection & convention
— Use Pseudocode outline

m Call-by-Value Formal Parameters Are
Local Variables

' Understand “static”

m Key concept to remember: “Load time!”
m Static data (System-side): Global Constants
and Global Variables
— Keyword “final” used to declare constant
— “Blank” final
m Static code (System-wide): “utility” methods
m Reference to static data and code must
include the class name, NOT the variable
— System.out.printin() but easylnVar.readChar()

More Code Example

m Re-implement KW with static utility
methods

13



Method Overloading

= Introduction to Overloading

= Method Signatures, return-type
doesn’t count

= Automatic Type Conversion

Type Promotion

Type Valid promotions

double |None

float double

long float or double

int long, float or double

char int, long, floator double

short int, long, floator double

byte short, int, long, float or double

boolean | None (boolean values are not considered to be
numbersin Java)

Fig. 6.5 Allowed promotions for primitive types.

Recursion

= Method that calls itself
— Disadvantages
— Advantages

14



Methods in Applet

Mahed

When the method is called and jis purpose

public void imit()

public void start()

This method is called oos by the Appletviswer or browser

when an applet is Ioaded for execution. It perfons indtislization
of an applet. Typisal actions performed here are initialization of
instance varishles and GUI components of the Applet, loading

of sounds to phy or itages to display (Clapter 14, Wulimedia),

and creation of threads (Chapter 13, Iultithreading)

This method is called after the imit method cormpletes execn-

tion and esery time the userof the browser returms to the HTIVL
page onwhich the applet resides (after browsing another HTIVL
pags). This method performs any tasks that must be completed
when the applet is loaded for the first time into the browser and
that must be performed every time the HTML page on whish the

applet esides is revisited. Typical actions performed here
include starting an animation (Chapter 14, hMultiredia) and

starting pther thrsads of exscntion (Chapter 13, Multithrearding)

Fig. 418  Applet methods called autoratically during an applet’s execution. (part 1 of 2)

Methods in Applet

Mehed

Vihen fhe refhd is called and is purpese

public void paint{ Graphics g }

public void stop(}

public void destroy(}

“This method is called after the ini t method sompletes execn-
tion and the start methodhas started E)cen:uling todraw on the
applet. 1t s also callad antomatically svery time the applet needs
tobe repainted. For sxaraple, if the user of the browser covers
the applet with smother apen window on the screen then weav-
exs the applet, the paint method is called, Typica actions per-
Sormed here involve drawing with the Graphics object g that
is autoratizally passed to the paint mathod for you

“This method i called when the applet should stop executing—
nwrally when the user of the browser leaves the HTML page
o which the applet esides. This method performs any tasks that
are tequied to suspend the applet’s execution. Typical actions
perfbrned here are to stop exeeution of anirations and threads
This method i called when the applet is being removed from
meruory—nomally when the user of the browser exits the
browsing session. This method perfornis any tashs that are
zequired to destroy zesowres allocated to the applet, Typical
artions performed heve include temminating threads (Chagter 13,
Multithreading)

Package

line

package statement must be the first

m Package name will be expanded into
directory structure

Package will be search from

CLASSPATH

import statement must be use to set

access path to the package

See sample code...
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