Module 4:
ODbject-Oriented Design
for Visual Basic .NET




Overview

= Designing Classes
= Object-Oriented Programming Concepts

= Advanced Object-Oriented Programming Concepts

= Using Microsoft Visio




@ Designing Classes

m Use Case Diagrams
m Use Case Diagram Example
m Use Case Descriptions

= Extending Use Cases

m Converting Use Cases into Classes




Use Case Diagrams

m Use cases
e Provide a functional description of major processes
e Use a non-technical language to describe the process
e Show a boundary around the problem to be solved

m Actors

e Graphically describe who or what will use the processes




Use Case Diagram Example
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Use Case Descriptions

= “Retrieve Customer Orders” use case description

A user requests the orders for a customer by using a
particular customer ID. The ID is validated by the
database, and an error message is displayed if the
customer does not exist. If the ID matches a customer,
the customer’s name, address, and date of birth are
retrieved, in addition to any outstanding orders for the
customer. Details about each order are retrieved,
including the ID, the date, and the individual order
items that make up an order.




Extending Use Cases

® USeS - reuses an existing use case

<<Uses>> .
Add Customer > Chec‘éggtitomer

m extends - enhances an existing use case

Remove Inactive <<extends>>
Customers Remove Customer




Converting Use Cases into Classes

m Use case descriptions provide the basis for initial class
design

e Nouns = classes or attributes

A user requests the orders for a customer by using a particular
customer ID. The ID is validated by the database, and an error
message is displayed if the customer does not exist. If the ID
matches a customer, the customer’s name, address, and date of
birth are retrieved, in addition to any outstanding orders for the
customer. Details about each order are retrieved, including the

ID, the date, and the individual order items that make up an
order.

e Verbs = operations (methods)

Example: ValidateCustomer, RetrieveQOrders,
RetrieveOrderltems




Practice: Deriving Classes from Use Cases




@ Object-Oriented Programming Concepts

= Comparing Classes to Objects
= Encapsulation

= Abstraction

= Association

= Aggregation

= Attributes and Operations




Comparing Classes to Objects

Class

m Aclass is a template
or blueprint that
defines an object’s
attributes and
operations and that is
created at design time
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Object
= An object is a running
Instance of a class
that consumes
memory and has a
finite lifespan




Encapsulation

= How an object performs its duties is hidden from the
outside world, simplifying client development

e Clients can call a method of an object without
understanding the inner workings or complexity

e Any changes made to the inner workings are hidden
from clients




Abstraction

= Abstraction is selective ignorance
e Decide what is important and what is not
e Focus on and depend on what is important

e Ignore and do not depend on what Is unimportant

e Use encapsulation to enforce an abstraction




Assoclation

functionality

Customer

/ Multiplicity

O“*

= A class depends on another class to perform some

m Roles are the direction of the association

= Multiplicity determines how many objects can
participate in a relationship

Association

Order




Aggregation

= Example:

= A “part-of” relationship

= A complex class containing other classes

e An Order class contains an Orderltem class

e An Orderltem class is a “part of” an Order class

<>'\A

Orderltem

ggregation




Attributes and Operations

m Attributes are the data contained in a class
m Operations are the actions performed on that data

m Accessibility: Public (+), Private (-), Protected (#)

Customer
-CustomerID: Long < Attributes
+Name: String j/7
+DOB: Date
+AddCustomer( ) « Save Operation — No parameters
+GetDetails(ID: Integer)«t— Load Operation — Integer parameter

-CheckValid( ): Boolean{__ checkvalid Operation — Boolean return value




€ Advanced Object-Oriented Programming
Concepts

= Inheritance

m Interfaces

= Polymorphism




nheritance

= Inheritance specifies an “is-a-kind-of” relationship

= Multiple classes share the same attributes and
operations, allowing efficient code reuse

m Examples:
e A customer “is a kind of” person

e An employee “is a kind of” person

base class

Person

JAY

derived classes Customer

Employee




nterfaces

= Interfaces only define the method signatures

m Classes define the implementation of the code for the
Interface methods

= Interface inheritance means only the Interface is
Inherited, not the implementation code

Person Employee
{abstract} Public Sub Create( )
Public Sub Create( ) ‘implementation code

Public Sub Remove()
End Sub




Polymorphism

= The same operation behaves differently when applied to
objects based on different classes

m Often based on Interface inheritance
e Classes inherit from interface base class
e Each derived class implements its own version of code

e Clients can treat all objects as if they are instances of
the base class, without knowledge of the derived classes




€ Using Microsoft Visio

= Visio Overview
= Use Case Diagrams

m Class Diagrams

= Creating Class Diagrams




Visio Overview

® Supports:
e Use case diagrams
e Class or static structure diagrams
e Activity diagrams
e Component diagrams

e Deployment diagrams

e Freeform modeling




Use Case Diagrams
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Demonstration: Creating Use Case Diagrams




Class Diagrams
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Creating Class Diagrams
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Demonstration: Creating Class Diagrams




_ab 4.1: Creating Class Diagrams from Use Cases




Review

= Designing Classes
= Object-Oriented Programming Concepts

= Advanced Object-Oriented Programming Concepts

= Using Microsoft Visio




