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» Categorizing methodologies w.r.t their focus
— process centered
— data centered
— object-oriented

Basic Characteristics of OO Systems
Object-Oriented Analysis and Design

Object-Oriented Analysis and Design and Software Development
Methodologies
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- The focus of a methodology
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focus
business processes data that support the business

Process centered (methodologies) Data centered (methodologies)
— emphasize on process models — emphasize on data models

Process & Data (methodologies)

— balance both by incorporating
them into one model

Object-oriented
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The emphasis of a Process-centered methodology
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The emphasis of an Object-oriented methodology
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Basic Characteristics of OO systems

Focus on capturing

the structure and the behaviour
in little modules that encompass

both data and process.
These modules are known as objects.

U. of Crete, Information Systems
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Basic Characteristics of OO Systems
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Classes -- template to define objects

Instances -- specific examples of class members
Objects -- building block of the system
Attributes -- describe data aspects of the object

Methods -- the processes the object can perform

Messages -- instructions sent to or received from other objects
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): Classes and Objects: Example

Instantiated Objects of the Class

Class PATIENT 1: TOP PACKAGE: PATIENT

-Name = Teresa Marks
PATIENT -Birthdate = March 16, 1975
-Phone number = 314-997-3456

-Name
-Birthdate «—— Attributes
-Phone Number

+Insert ()()
+Delete ()() PATIENT 2: TOP PACKAGE: PATIENT

-Name = Mel Bourne
Methods -Birthdate = May 11, 1965
-Phone number = 314-997-3219

WILEY
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): The Key to Reusability

* Encapsulation
— Combining data and processes in a single object
 Information hiding

— Showing only the information required to use the object
* What we gain ?
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Cornrcrete class

Corrcrete claass
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Inheritance

Without Inheritance With Inheritance

Last name
First name
Birthdate

Last name Update birthdate I

First name
Birthdate
Insurance carrier

Insurance carrier Medical school
specialty
Hedsiscadisr Update specialty l
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Polymorphism and dynamic binding

* Polymorphism
— the same message can be interpreted differently by different classes of
objects

* Dynamic binding

— dynamic (or late) binding is a technique that delays typing the object until
run-time.
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Polymorphism and dynamic binding

Patient

Name
Birthdate
Address
Phone number

Insert new instance.

Insert ()
Delete ()

2. The object s method
l'{'_\'!}l’)"d.\' to the n:!'.\'a'ag!'.

1. An insert message is sent
to the patient obyject.

Appointment

Patient name

. Doctor name
Insert new instance. Date

—— Time —

Insert ()
Deleta ()

1. An insert message is sent 2. The obyect s method
to the appointment object. responds to the message.

|

Flease input the following infarmation for the new patient:

Last Name, First Name: | Wilson, Mary

Date of Birth: | oar1anerz
Home Address: [ 50 Virginia Lane, Athens, GA 30605
Daytime Phone: | 804-555-5080
=]
3. The application responds appropriately.
New Appointment
]

Flease input the following information for the new appaintment:

Patient Last Name, First Mame: | Wilson, Mary

Select Doctor: | Dr. Mathew Anderson =]
Date (MMDDYYYY): [os [28 [2001
Time: | 12:30 PM

3. The application responds appropriately.

1@ |
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Characteristics of some widely user oo languages

Feature C++ Eiffel Java
strong typing Optional yes yes
static(s)/dynamic(d) typing S S S+D
garbage collection no yes yes
multiple inheritance yes yes no
pure objects no yes no
dynamic loading no no yes
standardized class libraries no yes yes
correctness constructs no yes no
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: Other benefits of object-orientation
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» Aids reuse
* makes code more modular
» best suited for GUIs and event-driven programming
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Ve ): Object-Oriented Analysis and Design
Attempts to balance emphasis
on data and process
and uses UML for diagramming
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Object-Oriented Analysis and Design and
=" Software Development Methodologies

» OO approaches for developing information systems could use any
of the traditional methodologies that we saw

— Waterfall, parallel, phased, prototyping, throwaway prototyping,
RAD, XP, ..

« However they are most associated with a phased development
RAD methodology
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: Object-Oriented Analysis and Design
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» According to the creator of ULM, any modern oo approach to
developing information systems should be

— Use-case Driven

— Architecture Centric

« the underlying software architecture drives the specification, construction
and documentation of the system

» Should support at least 3 separated but interrelated architectural views
— Functional
— Static
— Dynamic
— Iterative and Incremental

+ software is not released in one big bag at the end
» Each iteration of the system brings it close and closer to real user need
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