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* Project 1 due Wednesday, 6PM
— threads issue
— anyone not get email to reflector?

— projects for commentary emailed after late
deadline

 Second Javaproject posted soon
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Last time- Java

* Instance variable/method modifiers
— both: public, protected, package, private, static
— method: abstract, final, native, synchronized
— field: transient, volatile, final
Overriding/Overloading
« Constructors

— call another constructor or super() first
 Static methods/instance variables

— associated with Class object

— Class object used for reflection operations
¢ Interfacesaretypes
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* A typedescribesaset of valuesthat can be:
—heldinavariable
— returned in an expression
» Typesinclude:
— primitivetypes —boolean, char, short, int , ...
— Referencetypes:
« Classtypes
* Array types
« Interfacetypes
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Classtypes

¢ Usingthe nameof aclassasatypemeansa
referenceto an instance of that classor a
subclassisapermitted value
— asubclass has all the fields of its superclass
— asubclass has all the methods of its superclass

* null isalso analowed vaue
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If Sisasubtypeof T

— g[] isasubtypeof T[]

* Object[] is asupertypeof al arrays of reference
types

Storing into an array generates arun-time check

that the type stored is a subtype of thedeclared
type of the array elements

* Performance penalty?
» Similar (and maybe worse) problemsin C++
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Example: Object[]

public class TestArrayTypes{
public static voidreverseArray(Object [] A) {
for(int i=0, j=A.length-1; i<j; i++,j--) {
Object tmp=A[il;
Ali] =A[jl;
Alj] =tmp;
}
}
public static void main(String [] args) {
reverseArray(args);
for(inti=0; i < A.length; i++)
System.out printin(args|i]);
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Interface types

« Using the name of aninterface asatype
means
— areference to any instance of aclass that
implements the interface is a permitted value
—null isalso alowed
* Object referenced is guaranteed to support
all the methods of theinterface

— invoking amethod on an interface might be a
bit less efficient
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Object Obligations

* many operations have default implementations
— which may not be the ones you want

public boolean equals (Object that) { ... } // return this == that
public StringtoString() { ... } // returns print representation
publicint hashCode() { ... } // key for accessing object

/I important that a.equals(b) implies ahashCode()==b.hashCode()
public void finalize() { ... } // called before object garbage

/1 collected, default is{}

public Object clone() { ... } // default is shallow bit-copy if class
/I implements Cloneabl e, throw CloneNotSupportedException

/I otherwise
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Poor man’ s polymorphism

» Every object is an Object
* AnObject[] can hold references to any objects
« E.g., for adata structure Set that holds a set of
Object
— canuseitfor aset of String
— or aset of images
— or aset of anything
» Java s container classes are all containers of
Object
— when you get avalue out, have to downcast it
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Interacting with External

Environment
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Applicationsand I/0

» Javaexterna interfaceisapublic class
» viapublic static void main(String [] args)
o args[0] isfirst argument
— unlike C/C++
e System.out and System.err arePrintStreams’'s
— should be PrintWriter’ s, but would break 1.0 code
— System.out.print(...) printsastring
— System.out.printin(...) prints astring with anewline
e System.in isan InputStream
— not quite so easy to use
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Input (JDK 1.1 and higher)

* Wrap System.inin an I nputStreamReader
— convertsfrom bytesto characters
* Wraptheresultin aBufferedReader
— makesinput operations efficient
— supportsreadLine() interface
 readLing() returnsastring
— returnsnull if at EOF
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Example Echo Application

import java.io.*;
public class Echo {
public static void main(String [] args) {
String s;
BufferedReader in = new BufferedReader(
new |nputStreamReader(System.in));
inti=1;
try {
while((s=inreadLine()) !=null)
System.outprintin((i++) +“:“ +s); }
catch(lOException €) {
System.out printin(e); }
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Java Programming Environments

* Classesgroupedinto packages
* Example: java.awt.image
— avoids namespace clashes
» But no semanticsto having acommon
prefix
— e.g., between javaawt and javaawt.image
» Package names are an implicit or explicit
part of aclassname
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Packages (cont.)

« Import makes a class or package name implicit

— e.g., alowsuseof ColorModel instead of
javaawt.image.Color M odel by:
« import java.ant.imagecolor M odet

— toimport all classesin apackage, use *
* eg., importjava.awt.image*;
< Implicit at the beginning of every Javafile
— import java.lang.*;
« Import never required, just allows use of shorter
names
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Files—what goes where

» Each publicclassC must bein afileC.java
e IfaclassC ispart of packageP
— package P; must be the first statement inC.java
— which must be in adirectory P
— treats. in package name as subdirectories

* Reverse of domain name is reserved package
name

— edu.umd.csisreserved for UMD CS department
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