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OBJECT ORIENTED SYSTEMS

¢ View theworld in terms of objects (“things")
« Easier to think of systems as objects (customer, shipping clerk,,)
* maindriver: reusability
Example; program with 1 million line of code
effort and cost:
Object-orientation appears as:
« Object-oriented user interfaces (90% of new projects)
« Object-oriented programming (80% of new projects)
» Object-oriented databases (5% or |ess)
¢ OO analysisand design (30 to 40%)
Trends:
* Businessobjects
» Components (VB, JB, EJB)
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Object-Oriented Concepts

Definition: Objects are data guarded by a protective layer of code
(Methods)

« Key concepts of the object-oriented paradigm:

- object

- attributes of objects

- methods of object show behaviour (what it can provide )

- class : template of objects

-- inheritance (lower level objects can inherit from higher level)
Example: items ina department store :

— TVis an object. The attributes of this object are model, year,
cost, etc.The methods, for store are, purchase, repair

— Radio is another object, so is a dishwasher

- many of these objects have similar properties (attributes,
methods)

-- can define a hierarchy .
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Example of an Object

Get-Baance-Due

Customer Data
*Name
*Address
*Account No
*Balance due

Update-Customer

Add-customer

«Customer object is customer data surrounded by methods
*The attributes of customer object are name, address, Account No, Balance due
«The methods on the customer object are Send-Invoice, Add-customer, etc.
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Messages to Customer Object

Customer (Pat): Get-Balance-Due (Date=080401)

Get-Balance-Due

Customer Data
*Name
«Address
*Account No
«Balance Due

Update-Customer

Add-customer

e

Customer (Donna): Send-Invoice
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Inheritance and Class Libraries

Attributes: al, a2, a3

Methods:m1, m2, m3[ Automobile

i Inherit*
. /;r;hent* aréllerI
ot

«Class: object type (e.g., car, buick, minival)

*Object: instance of aclass (e.g., my car)

«Class hierarchies support inheritance (inheritance can be from multiple classes)
Inherit* meansthat all properties (attributes plus methods) are inherited from higher cla
*The lower classes can add own attributes and methods after inheriting
«Classlibrary showsthe attributes and methods (code) for certain domain (e.g., hospital,
«Developers can build a system by inheritance

Copyright (A. Umar) 2002




OO0 Programming Example

Customer =l
Attributes: cid, accountno, balance W‘ Attributes: id, price
Methods: Retrieve, insert Method: Buy
Inherit erit  Aoherit
bl Furniture
vy Radio
X Method:
Method: Pay-plen
Warranty
«Class Libraries /‘ﬁgt_\‘
commercialy available Bedroom _Kltch_en
in many domains inhertit* inherit*
*Main source of reuse
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Typrcar OO Program Cayout

class customer { /I class definition
int cid, accountno, balance; // private variables
public

retrieve (int, int);
insert (int, int, int); }

class product { /I superclass
id, price, ,,,. // parameters

public

buy (customer::cid) // method indicating that a customer buys TV}
class Radio: product { // dervived class, inherits from product}
classTV: product{  // derived class; inherits from product

int warrantor, ... /I parameters
public
getwarranty () // method

/I Methods
retrieve (int, int); {
insert (int, int, int);  { }
Main .... Thecode to initialize objects and perform operations

-}
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JAVA OVERVIEW

« Designed at Sun initially to develop advanced
software for consumer electronics.

¢ Sun intended to use C++ but found that the problems
were best solved by introducing a new language
¢ Why is Java so hot?

— Small Java programs, called Java applets, can be
embedded in Web pages

— When users access these pages, these pages along with the
Java applets are downloaded to the Web browser.

— The Java applets run on the Web client side thus making the
browser an intelligent component.

— The Java programs can run on the Web client and can be
programmed to do a variety of things.
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Java Main Features

Simplicity: Java was designed as closely to C++ as
possible

Object-Orientation. Essentially those of C++

Distributed. can open and access objects over the
Internet via URL

Architecture Neutral. Java compiler generates byte
codes

Portable. across platforms
Java Issues

— Security issues
— Performance
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Java Applications and Applets

Java application

— aJava code ("Java Class") that has the main () method.

— Java interpreter looks for main () and executes it

— standalone application that uses text input and output
Java applets

— no main ()

— run from a Java enabled browser

— contains methods to initialize itself, draw itself, respond to

clcks, etc.

— is downloaded as part of HTML page (<APPLET Tag)
<APPLET CODE=appletl.class WIDTH =110 HEIGHT=100>
<PARAM NAME = paraml-name VALUE = "paraml-name"
</APPLET>

— browser invokes it and runs it
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Servlets

Web
Browser Web
Site
HTTP HTML
HTML/ - [«<—T web Content
XSL Server
Displays
Java Servlet APl
Servlet
3
Java
Application
|
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Typical Java Program Layout (Store Example)

class customer { // class definition
int cid, accountno, balance; // private variables
public

retrieve (int, int);

insert (int, int, int);

}
class product { // superclass
int id, price, ,,,. // parameters
public buy (cid) // method indicating that a customer buys TV }
class TV Extends product { derived class; inherits from product
int warrantor, ..... //  parameters
public getwarranty () // method

class Radio Extends product { derived class; }
// Methods
int retrieve (int, int); {  ......... 3}

void insert (int, int, int); { . .}

Main .... The code to initialize objects and perform operations
Sony, RCA = TV  //Sonny and RCA are instances of TV (objects)
Sony .buy // invoke the method buy on TV Sony
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Distributed Objects (CORBA, DCOM)

« Object Orientation is fashionable

« Invoking local object is easy: tv.buy

« Distributed objects: Objects at different machines

« How to invoke remote objects

« Distributed object technologies (DOTSs) for remote objects
« CORBA and DCOM are two dominant DOTs
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CORBA

ORB

Bl —

« Application Objects: Applicationlogic in C++, Java
«  Object-Request Brokers (ORB)
— Support delivery of client requests to distributed objects.
— ORBs format requests for sending to each distributed object.
— ORBs support synchronous and asynchronou
« Object Services: Keep track of info about each object, including address of each
object in system.
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Summary

¢ Object Orientation is quite popular

e Main appeal -- reuse

* Severa OO programming languages: C++ and Java most
popular

» Javaisvery much like C++ but simpler

« JavaApplets --
— embedded programsin HTML
— run within the control of aweb browser

« Distributed objects allow objects at different sitesto
communicate with each other

« CORBA isan example of distributed objects
* Web-Java-CORBA are a powerful combo
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