CIS 226 — Intro to Java
Programming

@ Assignment 6 Due today (Provide a printout)
@ Review

@ Finalizers

@ Polymorphism

@ Dynamic Binding

@ Abstract Classes

@ Interfaces

@ Inner Classes

Review

@ Arrays — one & two dimensional
@ Strings and StringBuffer
@ Exception handling
@ Methods

= Variable scope

= Pass by Reference

= Pass by Value

= Overloading
@ Encapsulation

= data hiding

@ Inheritance
= “is a” relationship vs. composition

Finalizers & Garbage Collection

@ Constructors allocate memory for objects by
calling “new”

@ Java provides a mechanism for reclaiming this
memory know as Garbage Collection.

@ C and C++ you must clean up after yourself by
using the delete() or free()

String name = new String();
int[] intArray = new int[20];
Per son sonmePerson = new Person();

Finalizers & Garbage Collection

@ Java does automatic memory management

@ There aren’t any methods similar to free() and
delete

@ The garbage collection mechanism locates objects
that no longer have references in the current
program. Then reclaims the memory that was
reserved for those objects.

@ To remove a reference, simply set it equal to null

@ As programmers, we don’t determine when
garbage collection will run. The JVM will do this for
us.

Finalizers & Garbage Collection

@ We can make a suggestion to the JVM
that it is a good time to collect run garbage
collection by calling:

Systemgc();
or
Runti me. get Runtine. gc();

@ However, the ultimate decision to run, is
up to the JVM

Finalizers & Garbage Collection

@ Java provides a last chance method to clean up after
ourselves.

@ Since not all resources are memory!

@ Finalizer methods provide the ability to clean up before the
memory is reclaimed. They are called right before the
memory is reclaimed.

@ The object class defines the following method:

protected void finalize() throws
Thr owabl e {}

@ This method does nothing, but we can override it to do
things like close files, close database connections, clear a
buffer, etc.




Polymorphism

@ Polymorphism is another key component of OOP

@ Polymorphism allows us to write code in a generic
form and have different functions executed

@ Overriding methods permits the use of the same
method name to denote multiple, distinct
program meanings.

2 Ex.
= The “equals” method has two different meanings (in this case), one
in the Object class and a different meaning than in the String class.
However, both use the “equals” name.

Polymorphism Example 1

@ Simple BaseClass and DerivedClass
example of polymorphism

@ You should refer to the online source code

Dynamic Binding

% Dynamic Binding is the process that determines
which method to call at execution time.

@ At execution time, it is determined which “equals”
method should be called.

2 In the example code, we call the equals method on
an array of BaseClass references.
= classArray[i].equals();

2 In the example, we have three “equals” methods to
choose from, one in the Object class, one in the
BaseClass, and one in the DerivedClass.

Polymorphism

@ Polymorphism is using dynamic binding to allow
different objects to use different method actions
for the same method name.

@ Ex. BaseClass.equals() or
DerivedClass.equals()

@ Ex. CommissionEmployee.calculatePay() or
HourlyEmployee.calculatePay ()

Abstract Classes

@ Sometimes, a class that you define represents
an abstract concept and, as such, should not be
instantiated. Take, for example, food in the real
world. Have you ever seen an instance of food?
No. What you see instead are instances of
carrot, apple, and (our favorite) chocolate. Food
represents the abstract concept of things that we
all can eat. It doesn't make sense for an
instance of food to exist.

Abstract Classes

@ Abstract Classes provide implementation and/or
interfaces for subclasses

@ Abstract Classes cannot be instantiated and an
attempt to will result in a compilation error

@ We can define methods in an abstract class and
we can establish a generic interfaces by
declaring method names without any
implementation

@ Abstract classes can have member variables
that are inherited in the subclasses




Abstract Classes

@ Example

Both MountainBike and BMXBike inherit all the methods

and instance variables from GenericBike. However, the
getRotationalSpeed() method is defined as abstract. Thus,
each subclass must implement that method. The GenericBike
class sets up the programming interface for all subclasses of
GenericBike

Abstract Methods

2 Why would you want to define a method as
being abstract?
= This allows us to create a generic interface for
programmers to utilize without making any
assumptions about the method implementation
@ In the Bike example, the implementation of
“getRotationalSpeed()” is left up to all
subclasses of GenericBike. We are guaranteed
that every GenericBike or Bike will have this
method.

More on Abstract Methods

@ We could add more abstract methods to the
GenericBike class. If we were creating a Cycling
Game that used these classes we might want to
add abstract methods such as:

public abstract void displayBike();

public abstract void displayBrokenBars();

public abstract void displayFrontFlatTire();
public abstract void displayBackFlatTire();
public abstract void displayAllFlatTires();

Even More on Abstract Methods

@ Now I'm guaranteed that any subclasses of
GenericBike have this display interface. All
subclasses will be able to display themselves in
a number of different states.

@ Other programmers, can create new bicycles for
the game and we're guaranteed this set
interface from the GenericBike class.

@ All our GUI components should be able to
function the same, regardless of what type of
bike they're dealing with at the time.

Interfaces — Inter What?

2 An interface defines a protocol of behavior
that can be implemented by any class
anywhere in the class hierarchy. An
interface defines a set of methods but
does not implement them. A class that
implements the interface agrees to
implement all the methods defined in the
interface, thereby agreeing to certain
behavior.

Interfaces

@ Definition: An interface is a named collection of
method definitions (without implementations). An
interface can also declare constants.

@ Because an interface is simply a list of
unimplemented, and therefore abstract,
methods, you might wonder how an interface
differs from an abstract class. The differences
are significant.




Interfaces

2 An interface cannot implement any
methods, whereas an abstract class can.

@ A class can implement many interfaces
but can have only one superclass.

@ An interface is not part of the class
hierarchy. Unrelated classes can
implement the same interface.

More on Interfaces

@ How do we show the relationship between
a class and an interface?

= We use the keyword “implements” and the
name of the interface in the class definition.

public class MyApplet implement ActionListener

More on Interfaces

@ Classes can implement multiple interfaces

2 We denote the implementation of multiple
interfaces by separating the names of the
interfaces with commas in the class definition.

public class MyApplet implement ActionListener,
Runnable, Clonable

Interface Example

@1 have defined an interface called
“Rideable” for my Bicycle game.
@ Rideable declares the following methods

public void rideAction( int force );
public void stopAction();
public void startTimeRide();

{ public Time getTimeOfRide();
public int getAverageSpeed();
Interfaces Inner Classes
& Note: @ Java allows us to define a class within a class.

« This “is @” relationship that is establish via
inheritance, applies to classes that implement
interfaces.

@ Thus, the MountainBikeclass “is a”

Rideable object.

@ A class definition within another class definition
is known as an inner class.

@ Inner classes are useful in GUI event handling
programming.

@ Inner classes have access to the enclosing
classes members, even if they are private.

@ An instance of an inner class cannot exist
without an instance of the enclosing class




Inner Classes

@ An inner class is a nested class whose
instance exists within an instance of its
enclosing class and has direct access to
the instance members of its enclosing
instance.

Instance of
Enclosing class

Instance of
InnerClass

Anonymous Inner classes

@ Inner classes without a name.
@ Make code difficult to read

@ You should limit their use to those classes
that are very small and whose use is well-
understood.

@ Usually used for event handling

Inner Classes

@ Inner classes can be declared as abstract or
final.

@ Access specifiers — private, public, protected,
and package all apply

@ To create an inner class we must create an
instance of the outer class, outClass and use
the following code:

OName.IName innerRef = outClass.new IName();

Or in our bike example:
BMXBike.Tire tire = bmxBike.new Tire();

Inner Classes

@ To the code...

Design Patterns

@ Design Patterns - Gang of
Four
= Erich Gamma, Richard

Helm, Ralph Johnson,
John Vlissides

@ Structural Patterns
@ Behavioral Patterns
@ Creational Patterns

Performance Test 2

@ Next Week
2901B

@ All guestions must be implemented in Java
code.

@ The code will be examined...




Performance Test 2 — This is
your treat for being in class...

@ You will be given six java class files and
asked to modify some of them and create
one class from scratch.

@ The files are for a Battle Ship Game that
was created for the console.

Performance Test 2 — This is
your treat for being in class...

@ The classes are:
« A Main Class - MidTerm2.java
An |/O Class — Easyln.java
A Game Board Class — Grid.java
Game Piece — Ship.java
Game Piece — MilitaryShip.java
Game Piece — InvincibleShip.java
Game Piece — CommercialShip.java (Your
Class)

Performance Test 2 — This is
your treat for being in class...
@ The class Hierarchy looks as follows:

Ship

==

InvincibleShip

Performance Test 2 — This is

your treat for being in class...

@ The source code will be marked:

« DO NOT CHANGE THIS FILE! — for files that
should not be modified

« Source code that needs to be modified will be
marked accordingly

« [* start_todo:*/ - denotes the beginning of a
guestion

» /* end_todo: */ - denotes the ending of the
guestion.

= You code should fall in between the two.

Performance Test 2 — This is
your treat for being in class...

@ The Grid class is essentially a 2-D array.

@ You will be asked to do some error checking
with if statements

@ You might be asked to override or overload
methods — know the difference

@ You should know how inheritance works and
how to construct subclasses

@ You should review constructors, accessors and
mutators

Happy Halloween!

@1’'m done for the night!!!

@ Remember, Test 2 — 901B, Next Week




