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Basic OO Principles

« Objectsare entitiesthat have structure and
state. Each objed defines operationsthat may
access or manipulatethat state.

o An object isan atomic unit: Its parts cannot be

dissected by the general users of the object.

Information hiding makesimplementation

detail s, including components of an object

inaccessible.

« Encapsulation isthe grouping of data and their.
operationsto form an aggr egate, while hiding
theimplementation of the aggr egate.
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Classes in Java

« A classconsists of members. The two kinds of
members are:
— Data members
— Functionsthat act on the data members

o Members (both data and functions) can be
public or private (or threeother things,
described later).

o Unlike C++, thereisno separation of interface
and implementation.

e« Example IntCel | . java.
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Using an Object

« Objectsarealways accessed by referenced
variables.
¢ Objectsaredefined by using new. Thisis(more

or lesg theonly way! Example:
IntCell m= new IntCell( );

« Note parentheses (different than old C++).

« Some objects aredefined with additional
parameters; thisis controlled by the
constructor (s) for the object (asin C++).

« =for objectsisareference assignment.
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Applying Methods

« A method isa classfunction that isapplied to
an objed. (The C++ term is member function).

o Usethe. operator to select a member:

mwite( 5);
int n = mread( );

« Private methods may not be selected by a
method from another class. Public methods
may be selected from anywhere. (The default, if
you don't spedfy public or private, is
somewher e between public and private).
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Initialization of Fields

« Fieldscan beinitialized inline
« Can useobscureinitializer block
« Can useconstructors

o If none of these are done, fields will get
defaults:
— Ofor primitives
— falsefor boolean
— \0' for char
— null for references
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Constructors

« Constructorsare called when, and only when, a
new object isallocated via a call to new.

« Constructorsgenerally should be public.

o Like C++: noreturn type, and the nameisthe
classname. THERE'SA COMM ON BUG!

o Constructors can be overloaded
« Noinitializer lists or copy constructors needed.

o A default zero-parameter public constructor is
generated only if no aher constructor is
provided.
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this
« t hi s referstothe arrent object.

e A seand useof t hi s isfor constructors.
Example:

class Date

{
public Date( int m int d, int y)
{ nmonth = m day = d; year = y; }

public Date( int y ) { this( 1, 1, y ); }

public Date( ) { this( 2001 ); }
/] private nenbers nonth, day, year bel ow
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Destructors

« Nodestructors. Objects ar e gar bage coll ected
as nealed.

e Thereisaprocedurecalled fi nal i ze, asin
Adadbs. It iscalled immediately befor e garbage
collection, BUT: when garbage colledion
occursisnon-deterministic. MORE ON THIS
LATER IN THE COURSE.

o If resourcesare scarce, you haveto clean up
your own mess. For example, you may haveto
closefiles your self.
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Constant Things

« No constant member functions. Everything
may alter the object.

« Java conventions:
— get Menber : an accesor
— set Menber : amutator

« Instancefields can also be marked asfinal.

— Must set value by end of all pathsthrough all
constructors

— Cannot change value after constructor call
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Class-Wide Things: static Members

o LikeC++

o A static member (either data or function)
appliesto the class, rather than a particular
instance of the class.

« In the example below, each Junk object hasits
own x. But thereisonly oneshared y.
class Junk

{
private int x;
static private int vy;
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Initialization of Static Data

« Staticdataisinitialized once, when classisfirst
loaded (prior to creation of any objects of the
classtype).

« Cannot try toinitialize saticdatain
constructor s -- too late; may not even be
allowed to call constructors.

o Initializefields either
— inlinewhen dedared (if simple)

— in staticinitializer (if complex)
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Static Functions

« Sameas gatic data: a controlling object isnot
needed:

Integer.toString( 3 )

« Some dasss have static methods only
— provides a convenient location for logically global

functions.
— Often have private onstructor
— Examples:
« Math
. System
Wednesday, Augst 30,2000 Copyright 199, 199, M. A. Weiss 13

C++ Stuff Not In Java

o Nodestructors

No implicit conversionsvia constructors

Friendswork differently

No worrying about copy constructor and

operator=

Public/privateison a function by function

basis.

« No separation of interface and implementation.

« Membersautomatically O for primitives, nul |
for references (thisiskind of in new C++)
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Packages

o Used to organize classes. Classsin same

package can have “friendly vishility,” which is

default if no public/private.

Place at the top of the sourcefile, beforethe

code that definesthe class, the statement
package PackageNane;

Classsin the package must be publ i ¢ tobe

used outside of the package

All files of a package must bein a subdirectory,

that matchesthefull package name, visible

from the CLASSPATH
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Using Packages

« Usetheimport statement to use a package.

o Packages are searched for in directoriesthat
are branched off any directory named.in the
CLASSPATH variable.

o CLASSPATHalmost alwaysincludes. , so:

— Inthemain directory that you will work in,
« Createa subdirectory that will store the various clasesin
the package
« Placetest programsin themain directory

« Havethetest programsimport the packageif you want the
shorthand

« If you change main directories, modify CLASSPATH.
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Package Visibility
o Default visibility is package visible
« Packages are open-ended; anyonecan join

o Packagevisibility isinseaure and should be
avoided if possble

Wednesday, August 30, 2000 Copyright 1996, 1999, M. A. Weiss 17

Import Directives

« Allows classnameto be used as a shorthand for
the complete classname (that includesthe
package)

e Two forms:
— import java.io.Filel nputStream; // One shorthand
— import java.io.*; /I Lots of shorthands

o Packagesdo not include each other; neither do
wildcard imports
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javadoc

« Automatically (moreor less) generates
documentation from the source code.

« Makesit easy to have consistent
documentation.

« Removestheneed for package specification
(classinterface).

« Guarantees uniform documentation.
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Comments

o First, preparefilesfor javadoc by using /**
commenting conventions.

o Comment packages, classes, public members,
and throw exceptions.

« Can add other info: return values, meaning of
parameters, author names, version numbers,
etc..

e Then runjavadoc. Various html pages are
generated. (Without commenting, you still get
pages with function prototypes).
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Next Time

« Inheritance
« Exceptions
o Interfaces?
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