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Object-Oriented Programming

Object-oriented programming OOP
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Abstract Data Types

abstract data type ADT

abstraction
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R Pointer Button objects

(st) Button .————— Button class — (instances of the
CheckBox Button class)

8% CheckedListBox

ComboBox
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Class Properties, Methods, and Event Procedures
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Object-Oriented Design
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Finding the Classes

Object-oriented analysis

finding the classes

We need to keep a list of students that lets us track the courses they
have completed. Each student has a transcript that contains all
information about his or her completed courses. At the end of each
semester, we will calculate the grade point average of each student.
At times, users will search for a particular course taken by a student.

Copyright © 2011 Pearson Addison-Wesley Chapter 12 —Slide 10




Looking for Control Structures

We also want to schedule classes for students, using the college’s
master schedule to determine the times and room numbers for each
student’s class. When the optimal arrangement of classes for each
student has been determined, each student’s class schedule will be
printed and distributed.
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Describing the Classes

Attributes

Operations

Class Attributes (properties)

Student LastName, FirstName, IdNumber
StudentList AllStudents, Count
Course Semester, Name, Grade, Credits

Transcript CourseList, Count

Operations (methods)

Display, Input

Add, Remove, FindStudent
Display, Input

Display, Search, CalculateGPA
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Interface and Implementation

class interface

client program

class implementation

encapsulation
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Class Declaration and Adding a Class

class declaration
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The Add New [tem Dialog Box

Add Mew Item - Example Project m
Installed Templates Sort by: [Default

Search Installed Templates Fe |
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Web -
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Interface Commeon Items

User Control Common ftems
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Member Variables

member variable

Friend access

class objects
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Creating an Instance of a Class
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Accessing Members
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Property Procedures

property procedure

Get section
Set section
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Example Class Property
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Example Class Property Use

Copyright © 2011 Pearson Addison-Wesley Chapter 12 —Slide 22



Read-Only Properties

read-only property
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Read-Only Property Example

Public ReadOnly Property Grade() As String
Get
Dim strGrade As String

If dblTestAverage >=90.0 Then

strGrade = "A"

Elself dblTestAverage >= 80.0 Then
strGrade = "B"

Elself dblTestAverage >= 70.0 Then
strGrade = "C"

Elself dblTestAverage >= 60.0 Then
strGrade = "D"

Else
strGrade = "F"

End If

Return strGrade
End Get

End Property
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Removing Objects and Garbage Collection

garbage collector
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Going Out of Scope

going out of scope
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Comparing Object Variables with the Is and
IsNot Operators

Is operator

IsNot operator
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Creating an Array of Objects
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Writing Procedures and Functions That Work
with Objects
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Passing Objects by Value and by Reference
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Returning an Object from a Function
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Public Class Student
' Member variables
Private strLastName As String
Private strFirstName As String
Private strid As String
Private dblTestAverage As Double

(...Property procedures omitted...)

' Clear method

Public Sub Clear()
strFirstName = String.Empty
strLastName = String.Empty
strid = String.Empty
dblTestAverage = 0.0

End Sub

End Class

Copyright © 2011 Pearson Addison-Wesley Chapter 12 — Slide 32



Constructors

Public Class Student
' Member variables
Private strLastName As String
Private strFirstName As String
Private strid As String
Private dblTestAverage As Double

' Constructor

Public Sub New()
strFirstName = "(unknown)"
strLastName = "(unknown)"
strid = "(unknown)"
dblTestAverage = 0.0

End Sub

(The rest of this class is omitted.)
End Class
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Finalizers

finalizer
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Displaying Messages in the Output Window

Output window
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Tutorial 12-1
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Collections
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Creating an Instance of the Collection Class
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Adding Items to a Collection

Add method
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Examples of Adding Items to a Collection
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Accessing Items by their Indexes

method

Copyright © 2011 Pearson Addison-Wesley Chapter 12 —Slide 42



The IndexOutOfRange Exception
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The Count Property
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Searching for an Item by Key Value Using the
Item Method
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Using References versus Copies
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Using the For Each...Next Loop with a Collection
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Removing Members

Remove method
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Preventing Exceptions when Removing Members
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Writing Sub Procedures and Functions That Use
Collections
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Relating the Items in Parallel Collections
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The MainForm Form

Last name:
First name:
|0 number:
Test average:

Test grade:
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The AddForm Form

Studert Data

Last name:
First name:
1D number:
Test average:

Test grade:
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The Object Browser

Object Browser
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What is Inheritance?
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Base and Derived Classes

Base Class

Derived Class
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The Vehicle Base Class
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The Truck Derived Class
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Overriding Properties and Methods

override
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Overriding Procedure Example

Overridable keyword
Overrides keyword
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Overridable Property Procedure in the Base Class
Example
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Overridden Property Procedure in the Derived
Class Example

MyBase keyword
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Overriding Methods
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Overriding the ToString Method

Object class
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Base Class and Derived Class Constructors
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Base and Derived Class Constructors Example

Public Class Vehicle

Public Sub New()
MessageBox.Show("This is the base class constructor.")
End Sub
' (other properties and methods...)
End Class

Public Class Truck
Inherits Vehicle

Public Sub New()
MessageBox.Show("This is the derived class constructor.")
End Sub
' (other properties and methods...)
End Class
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Protected Members

Protected access specifier
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