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\Agenda

? Homework/questions

+ Inheritance

+ Polymorphism

+ Reflection package

+ Proper usage of inheritance (design rules)

\Wny is Inheritance Important

+ Encourages code re-use

+ Allows*" Core” of system to remain intact
while developing “around the fringes’

+ In Javamany actions areimpossible without
using inheritance

+ Appearsto be very similar to C++ or other
languages but there are essential differences
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\Vocabul ary

o Extends- anew classthat inheritsfrom
exigting class

0 Superclass - the existing class (also, base
classor parent class)

o Subclass - the new class (also, derived class
or child class)

o Polymorphism - object’ sahility to decide
which method to use depending oniits
positionin theinheritance hierarchy

\V\/hat is Inheritance?

+ Common data structures and behavior are

implemented in the super class

+ Subclasses only have to implement
differencesin the datain behavior

« Normally, subclasses carry additional
features not available in the superclass

+ Theinheritance chain can be aslong aswe
need

\Queﬂi ons

? Who is superior: superclass or subclass?

2 Who has richer functionality: superclass or
subclass?

? Cansubclassvariablebeassignedtoa
superclass object?

? Can superclass variable be assigned to
subclassobject?
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Inheritance Example

class Car extends Vehicle
{
public void Car(Point pos, int nDoors)
{
super ( pos) ;
nunDoors = nDoors;
}
public int GetNunmDoors()
{

return nunbDoors;

}

private int nunDoors;

} 7
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\Inher itance |mplementation

< “Car extends Vehicle’ meansthat aCar has
al the data structures and methods that a
Vehicledoes

+ AlsoaCar has something in additionto a
Vehicle. Inthisparticular caseit'sa
nunDoor s attribute and amethod
Get NunDoor s() to accessit

\Access to the superclass

+ In C++ use scope operator
— SuperClassName::MethodName()
+ InJavausesuper keyword
— super(a, b, c) -thesuperclassconstructor

— super . -thesuperclass"pointer”
(super. turnLeft ();)

+ In C++ any super classinthewhole
hierarchy isaccessible

+ InJavaonly immediate superclassis
accessible
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\SchIass or Superclass?

+ Useinheritance when your subclass can be
alwaysused asthe superclasstoo
Car ¢ = new Car();
Vehicle v = c; // a car is as good as vehicle
+ Theoppositeisn’'t true
Vehicle v[] = new Vehicle[10];
Car ¢ = (Car)v[1]; // this would result in a
/1 run-time error, since a Vehicle has

/1 fewer nethods than a Car expects to
/1 be able to access

\Polymor phism

< Need at least one superclass and different
subclasses

< The polymorphic method should be defined in the
superclass

+ Subclassesre-implement the method

<+ A superclass-type object array is used to reference
agroup of different subclass objects

« At run time the same method is invoked on all the

array elements but actual objects behave
dlffefmﬂy 1

\Pol ymor phism (cont.)

+ Compareto C++ Javamethods are virtual by
default

+ Late or dynamic binding is used to invoke all
(virtual) polymorphic methods

< Late binding meansthat decision is made at run-
time and is based on the actual object type (not
known at compile-time)

< Traditional methods use static binding. All the
decisions are made at compile-time and based on
the object variable type (known at compile-time)
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\If We Don’t Want Polymor phism

<+ Usekeyword fi nal to prevent methods from
being virtual
+ Lose flexibility
+ Gain efficiency
— don’'t have to decide at runtime
— in-line methods are possible
— optimization ispossible
+ Gain security and determinism
— can make sure that class behavior cannot be altered

December 15, 1999

\Casti ng

<+ Used to convert from basic type to another

<+ Also, used to convert from class type to another
— Car nyCar = (Car)vehicl esParked[7];

< Cannot use casting when the source has lower
capacity then the target. Thiswill cause arun-time
exception

+ Don’'t have to cast when assigning a superclass
variable to a subclass object

« Use instanceof operator to make sure you can cast
—if( v[7] instanceof Car) //...

\Casti ng Javavs. C++

< C++: static_cast <Type>and dynani c_cast <Type>
<+ Run-time casting in Java similar to dynani c_cast
+ Differences
— if dynami c_cast failsin C++ it returnsanull pointer
— Javadoes not have pointers
— if casting failsin Javait generates an exception
+ To avoid run-time problems always doi nst anceof
check before dynamic casting. In this caseit
becomes an equivalent of dynani c_cast
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\Abstract Classes and Methods

< Abstract class - a concept class that cannot have
instances

« Abstract method - a method that has no
implementation in the given class (the class itself
must be declared as abst r act)

< Unlike C++ an abstract classin Java does not have
to have abstract methods

<+ We can view an abstract class as a contract for the
future implementation of certain methods or
behavior in subclasses (compared to interfaces)

\CI ass Object (java.lang.Object)

« Class Obj ect isused asauniversa (Cosmic)
superclass (compare to cobj ect in MFC)

<+ Any classisin Java extends class Obj ect

< Important methods
— Class getCl ass()

— bool ean equal s(Cbj ect obj)
— Obj ect clone()
—String toString()

\Obj ect wrappers

« Wrappers are used to simulate and extend
behavior of basic datatypes
— Integer, Long, Double, ..
—static String toString(int i, int b)
— static int parselnt(String s)
—static Integer valueOf(String s)

< Wrapper classes are still immutable

< Need to be used in generic programming approach
when basic data types should be treated in the
sameway as any class objects
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\Run-ti me type |dentification

+ During run-time type information can be obtained

by calling get d ass() method in the Object class
— Car c;
— Cass cl = c.getdass();

« get Cl ass() returnsan instance of Classtype

< Useful Class methods (java.lang.Class)
— String getName()
— String getSuperclass()
— O ass[] getlnterfaces()
— String toString()
— static Cass forNane(String cl Nane)
— Obj ect newl nstance()

\Reflection (java.lang.reflect)

+ Reflective programming is a technique that alows
aprogram to analyze the structure and capabilities
of aclass or acomponent at run-time

< Examples

— Visual Basic/OLE Controls (VBX'sand OCX’s)
— ActiveX controls
— JavaBeans
< Reflection classes/features are added in Java 1.1
— Class, Field, Method, Constructor

\Code Examples

« Polymorphism
— Manager vs. Employee (Manager Test . j ava)
— Mailbox (Mai | boxTest. j ava)

+ Reflection
— Class snapshot (Ref | ecti onTest .| ava)

— Generic Growing Array
(ArrayG owTest . j ava)
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