Object-oriented technology
General concepts

Object Oriented  Analysis (OOA), Design (OOD) and Programming (OOP) assume the world is a complex place consisting of entities of different types that interact with each other.

Therefore Object Oriented Methods are more appropriate for implementing  large SE projects.  OO Methods can create good software.  

Criteria for “good” software

· Portability: effort to transfer a program from one hardware  configuration and/or software system environment to another (eg program runs under MS Windows and LINUX)
· Interoperability: effort to link one system to another

· Reusability: effort to reuse code or design
· Maintainability: effort to correct errors in code
· Extendibility: effort to incorporate new or extend facilities into a software system
Why is OOP popular?

· Addresses above problems

· Natural way of structuring the world
· Objects

· Messages

· Responsibility

· Methods

· Means to achieve high quality by

· Information Hiding

· Abstraction

· Modularization

· Reuse
Object-oriented view

· object = data structure + behaviour (data and behaviour are tightly coupled).

· Software = Collection of objects that send each other messages

Objects are defined by

· Variables that store data

· Methods that manipulate data

Message passing

· Objects send messages to each other

· RECEIVER determines the code to be executed

· Procedural language: 
function name + scope produce code

· OO language:
message name + receiving object produce code

Features of objects

· Identity

· Classification

· Inheritance

· Polymorphism

· Information hiding

Identity

· Data is associated with discrete differentiable entities

· Object has a built-in identity, that is two objects with identical data are allowed

· Object identity can be realized by unique name/key (logical pointer)

· Objects are accessed via the unique id mixed collections are possible

Classification

· A grouping of similar objects is referred to as a class


same attributes (instance variables)


same operations (services/messages)

· Class: abstraction to relevant features (only features relevant to the system are implemented – context defines relevance here)

· 
Definition of classes is determined by the application 

· Class describes (infinite) set of objects = instances of the class, i.e.An object is an instance of a class.
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Example: class polygon

· class polygon

· attributes

· set of points

· line color

· fill color

· operations

· draw

· delete

· move
Inheritance
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Common use of attributes and operations in different classes
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The general class (Car) is usually drawn above the specialized class (Truck).

The relationship between a sub class (Truck) and a superclass (Car) is a “kind of “ relationship. 

A truck is a kind of car.

A familyCar is a kind of car

Subclasses inherit all properties of the super class

Advantages of inheritance

· Avoiding redundancies

· Identical code must only be written once

· Reduced code size

· Code reuse

Concept of generalization

· Class: Implicitly defines a set of objects

· aCar ( Car = Set of all cars

· Generalization: Subset relation (is-a-kind-of)

· Truck ( Car

Polymorphism

“calculate area of  a circle”

“calculate area of  a square”

· Operation overloading = 
same name of function, different implementation

· In procedural languages only basic types use operator overloading(e.g.: int * int, real * real)

Information hiding (Encapsulation)

· Hiding of unnecessary or unimportant details

· Access only by using defined operations

OO languages

· Modeling

· UML

· Implementation 

· Java

· C++

· Smalltalk

OO Development

The Unified Modelling Language (UML) is a graphical language or notation that has recently become very popular in Object Development Circles.  It is used to specify the structure of a system and uses notation from a range of other notational languages.  Note, it is a graphical language and not a programming language.  We will be looking only at a small part of UML and this discussion should not be taken as a complete tutorial of UML.

An instance of polygon might be my_polygon.  I could set points of my_polygon to be (0,1),(1,0) and (0.5,0.5).





I could create another instance of polygon called her_polygon. I could set points of her_polygon to be (10,21),(21,10) and (3.5,5.5).





They are different instances of the same class.  


When I use the word object I usually mean an instance of an object
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