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Chapter 5 Introduction to Object -Oriented Programming

5.1 Components of an Object-Oriented Program

5.1.1 Understanding Classes & Objects

¢ Real world objects have attributes or properties that define the objects.

¢ Also, real world objects are based on some mold or template.

¢ In ObjectOriented programming, thébjects are based orckassor template. In this section we take a look at the
components that make up an Obj€ctented Program

The Class

The mechanism VB.NET provides to implem@fijectsis theClass

A Classis a template or blueprint that defineBatObjectof the class look like.

A Classis a plan or template that specifies WBEE , & [EVENe will reside inobjects

The objects of the class contaiataand theMethods(member functions & procedures) that operate on such data
For example

O 0 O 0O

A We can have a Class calladtomobile and from this class, we can define the Properties, Methods and Events of this class.
A From this Automobile class we can create Objects of this class such as a Car Object, Truck Object, SUV Object etc.

Objects

¢ Think of Objects as thingor anoun Objects are the items that representweald entities, such as a person, place or thing in a
program.
¢ In a program a®bjectis a software representation of a realrld entity.

Objects- vs- Class

A The concept of alkd@ss an Object can be very confusing. A Class is NOT an Object. An Object is not a Class
DO NOT confuse &lasswith theObjects they are two different things.

Objectsare the manifestation amstanceof a Classspecification.

A classIS NOT the objet, but the template in whicBbjectswill be created from!

Think of the classas the architectural floor plan of a house, and thebjectsas the houses that are built from that
plan.

Objects behave exactly as they were specified in the Class. No mégss no

> > > >

b

Properties or Attributes

¢ Properties represent tBata of the Object.

¢ Inreality, the Property is the way the outside world access the actual data directly.

¢ This is confusing; in reality, the property is not the data, but a vehicle to access th&watatual data is private and cannot be
seen by the outside world, but to the outside world, the property is what they see as the data.

¢ For example a Car Class Object may hawelar property, as well asldake & Model property. But inside the Olge the
actual data may be private variables catlatColor, carMake& carModeletc. but to the outside world, when they want to use the
data they see the prope@@wplor, Make& Model

Methods

¢ Methods areactionsthat the Objects can take. Where Objectsthe Nouns, Method are the verbs or actions of an Object.
¢ For example a Car Class Object can take the following act8iag; Stop SpeedJp, SlowDown, turn left, turn right etc.
¢ Methods are Functions and Sub Procedures that you write to makegettedabthings or take some kind of action




Events

Eventsareactionstaken upon the object by an outside force (User, Program code etc).

Eventsor actions upon the object will automatically trigger specialized Methods knowveasHandlers

Do not canfuse events with regular Methods. Events are the action takendoysaalesource upon the object, while Methods are
action taken by the Object itself.

Events& methodsmay work hand in hand, but they are two different things.

¢
¢
¢

A

A

This can be confusing. ofF example an Object such as a Car Object can have a methodstafigd You can explicitly call
theCar.Stop()method to so the car will stop itself.

Now suppose your Car Object also has a method called Drive(), and you can explicitly call the € arigthod so the car
will drive.

On the other hand, The Car Object can also have an Event programmed into (Dn@ladhand lets supposed that we
program this event to trigger or raise during the Drive() method only if there is an accident.

Now, in the eventthat the car is hit by another car or cragth@sng the execution of the Drive() methadeOnCrashevent
will automatically triggerand anEventhandlerObject OnCrash()will appear in the Form the object was created in.
When theOnCrash()eventexecutes you can code in what ever you like insideBbhentHandler Object_OnCrash() For
example you may want to put in a statement to calCtreStop()method to stop the car. Makes sense right? Here an Event
occurs, triggers the Evehaandler, n the EventHandler we call a Method.

Confused yet3

5.1.2 Creating Object -Oriented Programs

¢
¢

ObjectOriented Programs (OOP) are written based on the Class Objects and not on the functionality of the program
The three steps required to creating an Okpratnted Programs are shown below:

Create the class specification or Class Module
A Private DataProperties 8Methods

Create Object of the Class

Usethe Object of the Class

A Write the program tonanipulateacess or modify the objects
data& Call the Methods & and Trigger Events




5.2 Object-Oriented Program Implementation i A Three Part Method

5.2.1 Part | - Creating a Class

Class Components

¢
¢

1)
2)
3)
4)

¢

The components, which make up a class arBat3, 2)P r o p € 3) Methods& 4)Evenrts

You are probably confused with the wd?tbperty& Data, it seems that th@roperties& Dataare the same thing? They are
NOT, lets look at the components definition:

Data: Thevariables& Data StructuregArrays et¢ or otherObjectsthathold the iformation or data we want to manipulate
and store. Usually privatevariable

Property: Specializecgorocedures or routineghose sole purpose it to give you access to the private data inside the class, in
other words it is through these Property that gan modify and extract thgrivate data of &Class Module Through the

outside world, the data is represented via the Properties.

Methods: Thefunctions/procedurethat make the object of the class do things or take an action.

Events:Declaration of the@ion that when taken upon the object will trigger an Etdamdler Procedure

Therefore in a Class, thvariablesstore theData while theMethods& Propertyare both procedures whose difference is that
Methodsare called to make the Object do thingsate an action upon the data, wHimpertiesallow you set & get the
values of the private data directly.

Accessibility of the Class Components

¢
¢

A

Accessibility refers to what type of access does the Data, Property or Method allows to the outside world.
VB.NET Classes offer the following access characteristics:

Public i Public or can be access by anyone outside of the class or to other objects
Private i Private or accessible only to members of the class. No one from the outside world can see itior access

Protectedi Allows subclasses or inherited children to have direct access but only the children or derived classes. In
other words, public for children, private for everyone else.

Friend i Accessible to classes in the safvesembly An Assembly isa collection of project deployed together as an
application.

General Rules for Assigning Accessibility

¢
¢

> > > >

In order to implement thBata Encapsulatiorfeature of an object there are rules that must be followed when creating classes.
The rules are as folws:

Private Data VariablesVariables declared using tiivate keyword.

Public Propertes Property procedures are declared usingthiglic keyword so the outside world has access to the data.
Public Methods:Methods procedures are declared usirePublic keyword, so the outside world can execute them
Public Events:Events are declared using the keywBrdlic.

Protected Data Variables & Method®eclare variables/methods as protected only when you want the inherited children to
have direct aces.

Note that Property & Methods can be Private as well, but this means they cannot be accessed outside the class and can only &

used internally in the class. There are circumstances where you want them to be private, more on this on later lectures.

5



Creating a Class Module i A Step-by-Step Approach i Part |

¢ In order to creat®bjectfor your programs, you need to first create the object templ&&esor Template.
¢ A Classis a template or blueprint that define what object of the class look like
¢ ACClassis a plan or template that specifies , and that will reside inobjects

¢ The syntax for creating a class is as follows:

&Class Header
Public Class ClassName

Data Definitions

Properties Definitions

Methods

End Class

Example:

Creating a Classes:

Example 1- Creating a Video Class:
Public ClassVideo
OProperties, -PMectiureptidas & Event
End Class

Example 2 Creating a class for a Form Object:

Public ClassForm1
O6Properti es, -PMectiuresitre & Event

End Class

x Note that inside the body of a Class is where you find all properties, methods & eveptocedures
for that object.



¢ Theactualsteps requiretb create a class using the VB.NET IDE environnagatas follows:

‘ Step 1: If not yet created, create a New Pro and if necessary the Forms, Controls, Program Code etc.

\ Step 2:In the Menu bar uskroject| Add Class and select th€lass icon give the class Blame and clickOpen

Add Mew Item - BasicClassNotes

Templates:
¥isual Studio installed templates
[E]windaws Farm [Zpialag [Z=] Explarer Farm
EMDI Parent Forrn Enbout Box ELDQ\H Farm
[==|5plash Screen 1e] Class <t Madule
g&é Interface @Cnmpnnent Class g&; COM Class
@DataSat u 301 Database |j Report
QerystaI Report 3] User Cantrol ] Inherited Form
i Inherited User Contral [ Custom Control gWeb Custom Control
éﬂesources File =] Settings File Y& Code File
!% Class Diagram 27 =ML File @ #ML Schema ||
I_Lli_r]XSLT File EI Text File Iﬂ HTML Page
|4 Bitmap File MCursor File mlcon File
=] Application Configuration Fil %] Transactional Component o] Installer Class
o] Windows Service ;I

I &n empty class definition

Mame: I clsPerson|vb

Step 3:The Classcodewindow will appear ready for you to i@ to enter the program cade

A Also, a listing of the Clasfile will appear in theSolution Explorer Window
A Property Windows will display th€lassProperties

29 BasicClassMNotes - Microsoft Visual Studio

File Edit ‘iew Project Buld Debug Data  Tools  Window  Community  Help

A-EmEm-EdH a8 B B Debug + Any CPU + | [# obichid - @ = ;
b, ar | = 3 o &5 9
i/ ~clsPerson.vb | Forml.vh [Design] | Start Page | [l -cuticn Explarer - Salution otes' (1 project) - 0 X
I%clsperson j I@(Declarations) - @ E E' 69-}

D Solution 'BasicClasshokes' {1 project)
- E BasicClassMotes
[=d| My Project

[ Public Class clsPerson

lxoq|00_|_ %l Jauo|dag saadag

End Class
2 | clsPerson. b
[=E] Formi vb
= | | Properties
clsPerson.¥b File Fropetties -
Show output From: - = > =i
Build Action Compile
Copy ko Output Directary Do nok copy
Custom Taool
Custom Tool Namespace
File Mame clsPerson.vb
Full Path CriDocuments and Settingsrodrig_
Build Action

How the File relates to the build and deployment processes.

Ready .




Creating Data for the Class 1 Part Il

The top or declaratiosection of the Class Module is where the data variables are declared.

These variables are usually declared private and therefore can only be seen by the code within the class.
Note that this class data can be any of the following:

Variables

Data structues such as arrays etc..

Other Objects such as Class Objects & Collections etc.

D O O O

Continuing our step by step approach, the syntax is as follows:

Le)

Step 4:In the Class Module Code Window enter the Private Data Variables:
¢ This is simply creating variables ysu have done before:

Private VariableNameAs DataType

Example 1:
¢ Declaring private data members of the class:

Public ClassclsInvoice
Private m_NameAs S tring
Privater m_Total As Decimal
Privater m_SubTotal As Decimal
Const Private m_TAX As Decimal = 0.825
Private  m objlnvoice Items As New clsinvoice Items 060 Cl ass Obj

End Class

In Example 1, we created the following private data for the clsinvoice Class:

Regular variable such as string, and decimals.

An object variable of the clsinvoiceltems class. Théans objects of the INVOICE CLASS ALSO HAVE A CHILD
OBJECT NAME OBJINVOICEITEMS

O

Example 2:

¢ Declarirg private data members of the class:

Public ClassclsCustomer
Private m_FirstName As String
Private m_LastName As String
Private m_CustomerID As Integer
Private m_BirthDate = As Date

Private m_obj CreditCard Ascls CreditCard OCreditCard Class POINTER
Privat e m_obj Invoice As New cls Invoice O6lnvoice  Class OBJECT

End Class

In Example 2we created private data for ttlsCustomerClassas follows

Regular variable such as string, integer & date

This class also contains declapais for two CHILD OBJECTS, one tlobjCreditCardObject is actually a POINTER TO A
clsCreditCardOBJECTnot an object, yeEventually is expected that this pointer will point tdsCreditCardobject

A The second CHILD OBJECT is a full object of @isInvoiceclass.

> >0



Naming Convention for Private Data
¢ There are several naming conventions used today to name the data.
¢ As shown in the examples above, @opular convention uses_as a prefix to therivate data name to indicate a module
level variable (vdable only seen within the Class module)
¢ I will use this as well in most of my examples. In addition, for private data that are objects|$ouilsea combination of the

m_ andtheobj prefix as well, to indicate the variable is an object. This istamdard, but | like to be able to identify private
data that are object types right away.

Declaring Events for the Class i Part llI
¢ The top or declaration section of the Class Module is where the declaration of the Events associated agh ithis cl
declared.
¢ This will be covered in future lectures.
¢ Continuing our step by step approach, the syntax is as follows:

Step 5:In the Class Module make the declarations forghents
¢ Covered in future lecture:




Creating Properties for the Class 1 Part IV (a)

¢

O X 0O O

TheProperties Procedureare the vehicles for the outside world to access the private data in the class.
From the outside of the object, what the program sees is just the name of the property.

The Property Procede allows you to GET & SET the attributes or private data of the class.

Normally you will need a property for each private data member!

Continuing our step by step approach, the syntax is as follows:

Step6: Create the ClasBroperty Procedures

¢

Syntax forPublic PropertyProcedures:

Public Property PropertyNamg) As DataTyp@fPrivateData

n

Get
Return PrivateData
End Get

Set ( ByValVariableNameAs DataTypég
PrivateData = VariableName

End Set

End Property

Note that using the Visual StudiD, once you begin and type the header of the property and hit return, the remaining syntax
wi || appear automatically, you siwithéanexamgeed t o modi fy i

Assuming we have the following Class with a m_Name privai da
Public Class clsPerson
Private  m_Name As String

End Class

Now we will create a public property for this private data.
First type the header of the property you want to create:

Public Class clsPerson
Private  m_Name As String

Public  Property Name() As String

End Class

Hit the RETURN key and the following syntax appears automatically:
Public  Class clIsPerson
Private m_MName As String
Public  Property Name() As String
Get

End Get
Set (Byval value As String )

End Set

End Property
End Class

1C



5. Now modify the property by adding the Get code to return the private data, and the SET code to modify the private data:

Public  Class clsPerson
Private m_NameAs String

Public Property Name() As Strin ¢
Get
Return m_Name
End Get
Set (ByVval value As String )
m_Name = value
End Set
End Property

End Class

¢ Since normally you have one property for every private data, it can be cumbersome tacheake tall these properties. Using
this shortcut we can save some time during the creation of the properties.

Example 1: Property for regular private data member
¢ Declaring Property Procedures forNmme Property which allows access to a private string varia
m_Name Note that the outside world sees onlyX@mneof the property:
Public ClassclsPerson
Private m_Name As String

Public Property Name() As String
Get
Return m_Name
End Get

Set ( ByValValue As String )
m_Name= Value
End Set
End Property
End Class

Now from the outside world you can make the following statemesgsming you created an objg
namedobjEmploye®f the ClasgIsPerson

bExampl e of tting the objectods property:
objEmployee.Name = fAJoe Smithbo

OExampl e of Getting the objectédés property:
Dim strEmployeeName As String

strEmployeeName =  objEmployee.Nam e
5 Ex amp | disptaying the object 6s psingfwe diftergnt ways
MessageBox.Show ( AiThe Empl oy ee NastrEmplogeeNames )

MessageBox.Show ( iThe Empl oy ee NaobfEmplogee.Nlam& )

11



Example 2: Properties for Private Object Data
¢ Declaring PropertyProcedures for &reditCard Property which allows access to a private Obj
variableobjCreditCard We assume that this object variable is of the dis€reditCardClass:

Public ClassclsCustomer
Private m_FirstName As String
Privater m_LastName As String
Private m_CustomerID As Integer
Private m_BirthDate As Date
Private m_obj CreditCard  As New cls CreditCard 6Cl ass Objec

Public Property CreditCard() As clsCreditCard
Get
Return m_objCreditCard
End Get

Set ( ByValValue As clsCreditCard
m_objCreditCard = Value
End Set
End Property
End Class

Now from the outside world you can make the following statements assuming you created two
named objNewCreditCardand objCurrentCreditCardof the ClassclsCreditCard and an Obiject
objCustomenf theclsCustomeclass:

OExampl e of areobjagt 6s pr thaiis antolject as well
objCustomer.CreditCard = objNewCreditCard

O0Example of Getting the objectds property:

objCurrentCreditCard = objCustomer.CreditCard

12



Creating Read-Only & Write-Only Properties for the Class i Part IV (b)

Read-Only Properties
¢ There are times when we may want a property to be-Reador it cannot be changed.
¢ In this case we simply remove the Set portion Bf@erty Procedures
¢ Continuing our step by step approach, the syrgasifollows:

Step 7:Create the ClasBroperty Procedures

¢ Syntax forPublic ReadOnly PropertyProcedures:

Public Property PropertyNamg) As DataTypeOfPrivateData
Get
Return PrivateData
End Get

End Property

Example 1. ReadOnly Property
¢ Declaring Property Procedures foAge Property which allows retrieval only of a private integer variablége

Public ClassclsPerson
Private m_Age As Integer

Public Property Age() As Integer
Get
Return m_Age
End Get
End Property
End Class

¢ Now from the outside world you can make the following statements assuming you created an objecbjanmdyeef
the Clas<IsPersorand somewhere in the class the m_Age variable was populated with data:

O0Exampl e of getting the objectdés property:
Dim employeeAge As Integer

employeeAge = objEmployee. Age
MessageBox.Show ( iThe Empl oyee Name i n & empl oyeeAge)

0Anot her alternative:
MessageBox.Show ( A The Empl oy ee NaobfEmployee.i Adge)

O0Exampl eetofi g t he o Rgaé Only property:
objEmployee. Age = 22 6#ERROR. . THI' S WILL GENERATE READ@RUYL ER

13



Write -Only Properties
¢ There are times when we may want a property to be \@ritg or the value can be written, but not read.
¢ In this case we simply remove the Get portion Bfaperty Procedures
¢ Continuing our step by step approach, the syntas llows:

Step 8:Create the ClasBroperty Procedures
¢ Syntax forPublic Write-Only PropertyProcedures:

Public Property PropertyNameg) As DataTypeOfPrivateData

Set ( ByValValue As DataTypé
PrivateData = Value
End Set
End Property

Example 1: Write-Only Property
¢ Declaring Property Procedures foPamNumber Property which allows setting of a private integer variagbi@inNum:

Public ClassclsPerson
Private  m_PinNumber As String

Public Property PinNumber () As String

Set ( ByValValue As String )
m_PinNumber = Value
End Set
End Property
End Class

¢ Now from the outside world you can make the following statements assuming you created an objeabjEanmoyeef
the ClasglsPerson

O0Example of Getting the objectbs property:
Dim myPin As String

objEmployee. PinNumber = A1122r 0

OExampl gettmgd t he obj eRead ®nly property & generating error :
myPin = objEmployee. PinNumber 6 # ERROR. . GE N EIRILER ERROR- WRITE ONLY!!

14



Creating Class Methods 7 Part V

¢ The Class Methods make the object do or perform some action or task. Methods are usually public and as with any forms,
module etc, methods are composed of the following:

A Public Sub Preedures()

A Public Functions Procedures()

A Public EventHandlers()

¢ Continuing our step by step approach, the syntax is as follows:

‘ Step9: Create ClasMethods

¢ Use the gntaxshown in previous notes f@tublic Sub Procedures and Functiodeclarations

Public Sub Procedure Methods with No Parameters:
¢ Syntax forSub Procedurewith no arguments

6Syntax for Sub Procedure with no argument s:
Public Sub ProcedureName)

60 Bo dy goEshdrel

End Sub

Example 1:
¢ Declaring procedure to print tleentent of the person class:
Public ClassclsPerson

Privater m_NameAs String

Private  m_IDNumber As Integer

Public Sub PrintPerson()
6code to print the person object goes here!
End Sub

End Class

¢ Assuming you created an object nandjEmployeeof the ClasslsPerson you can execute iRrintPersor{) method so
the object can perform the action:

6 Ex a mp | eallingfthe method
obj Employee . PrintPerson()

15



Example 2:

¢ Declaring a Sub Procedure to calculate the total charge for a customer. In this example it is assumed that th¢

being processed are private data variables of the class:

Public Classclsinvoice
Privater m_NameAs S tring
Privater m_Total As Decimal
Private m_SubTotal As Decimal
Const Private m_TAX As Decimal = 0.825
Private  m_objinvoice Items As New clslnvoice Items 6 Cl ass Obj ect

Public Sub CalculateTotal()
m_Total = m_Subdtal + (m_SubTotal * m_TAX
End Sub

End Class

¢ Assuming you created an object narobfinvoiceof the Clasglsinvoice you can execute itSalculateTotal()method so
the object can perform the action:

60 Ex a mp | eallingfthe method
obj Invoice . CalculateTotal()

éExampIe of calling the method, and getting the results of the calculation
assuming the clsinvoice Class has a Property named Total that can return the
value , we can make the following statement

Dim decTotalCharges As Decimal

obj Invoice . CalculateTotal()

decTotalCharges = obj Invoice . Total

MessageBox.Show (A The t ot al charges are i & decTotal Ch
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Public Sub Procedure Methods with Parameters:
¢ Syntax forSub Procedurewith arguments

6Syntax for Sub Plsocedure with argument
Public Sub ProcedureNamégByRef|ByVal variable As Type ByRef|ByVal variable As Typeé . ).

0 Bo dy goéshdre
End Sub

Example 1:
¢ Declaring a Sub Procedure to calculate the total charge for a customer. In this example the values for decTotal

are NOT part of the Class but are passed@s@nt to the method. The only internal private class data is the decSu
variable. Note the pady/reference & pasby-value:

Public ClassclsInvoice
Private m_NameAs S tring

Private m_SubTotal As Decimal
Private m_objinvoice Items As New clslnvoi celtems 6 Cl ass Obj ect

Public Sub CalculateTotal(ByRef total As Decimal ByVal m_TaxAs Decimal)
m_Total =m_SubTotal + (m_SubTotal * m_Tax)
End Sub

End Class

¢ Assuming you created an object narobfinvoiceof the ClassIsinvoice you can execute itSalculateTotal()method so
the object can perform the action:

0 Ex a mp | eallingfthe method
Dim totalCharges, salesTax As Decimal

salesTax = 0.825

obj Invoice . CalculateTotal( totalCharges, salesTax )

06The decTotal Charges argument stores t he -byoerefarkncec har
MessageBox.Show ( i The Customer Tot al Charge is fi & tot &
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Example 2:

¢ Declaring Sub Procedure that sets or overwrites the private data m_FirstName. These types of methods are c3

methods since they set the private data. Using setter methods are an alternative to using Property procedur
course wawill be using Property Procedures:

Public ClassclsCustomer
Private m_FirstName As String
Private m_LastName As String
Private m_CustomerID As Integer
Private m_BirthDate  As Date
Privater m_obj CreditCard Ascls CreditCard 6Cl ass Object

Public Sub SetFirdName(ByVal fNameAs String)
m_FirstName= fName
End Sub

End Class

¢ Assuming you created an object nanmgBankCustomenpf the ClassIsCustomey you can executigs SetFirstNam@
method so the object can perform the action:

6 Ex a mp | eallingfthe method
objCustomer.SetFirstName( fiJogo

0 Ex a mp | eallingfthe method
Dim fName As String

f Name = fnJoeo

objCustomer.SetFirstName( fName)
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Public Function Methods with No Parameters:
¢ Syntax forFunction with no arguments:

6 Sy n t Runctiofindttr no arguments:
Public Function FunctionName() As ReturnType
6 Bo dy goEshdrel

Return ReturnValue

End Function

Example 1:

¢ Declaring Function thagets or returns the private data strFirstName. These types of methods are called Getter
since they get the private data. Using Getter methods are an alternative to using Property procedures. In this
will be using Property Procedures:

Public ClassclsCustomer
Private m_FirstName As String
Private  m_LastName As String
Private m_IDNumber As Integer
Private m_BirthDate  As Date
Private m_obj CreditCard  As New cls CreditCard 6Cl ass Object

Public Function GetFirstName() As String
Return m_FirstName
End Function

End Class

Assuming you created an object nanabjBankCustomeof the ClasscisCustomer you can execute itSetFirstNamé
method so the objectn perform the action and return gtg-irstNameprivate data:

6 Ex a mp | eallingfthe method
Dim fName As String

fName = objCustomer.GetFirstName()
MessageBox.Show ( iThe Customer First Name is A &

6 Ex a mp | eallingfthe method :
MessageBox.Show ( iThe Customer Fi r st oN@ustemeiGetFifstNane()
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Example 2:
¢ Declaing Function to calculate the total charge for a customer and returns the total charge to the calling prog
variables being processed are private data:

Public Classclsinvoice
Privater m_NameAs S tring
Privater m_Total As Decimal
Private m_SubTotal As Decimal
Const Private m_TAX As Decimal = 0.825

Public Function CalculateTotal() As Decimal
m_Total = m_SubTotal + (m_SubTotal * m_TAX
Return decTotal

End Function

End Class

¢ Assuming you created an object namdjinvoiceof the ClasglIsinvoice you can execute itSalculateTotal(function
so the object can perform the action and return a value:

60 Ex a mp | eallingfthe method
Dim totalCharges As Decimal
to talCharges = obj Invoice . CalculateTotal()

MessageBox.Show (A The t ot al charges are i

0 Ex a mp | eallingfthe method

MessageBox.Show ( AiThe t ot al c¢har geobj Ineaice .{CalcklateTotal()

20



Public Function Methods wih Parameters:
¢ Syntax forFunction with arguments;

0 Sy n t Runctiohwithr argumentist:
Public Function FunctionName(ByRef|ByVal variable As Type ByRef|ByValvariableAs Typeg ) RétwanType

0 Bo dy goéshdre
Return ReturnValue

End Function

Example 1:
¢ Declaring a Sub Procedure to calculate the total charge for a customer. In this example the galb@stilandTax are NOT

part of the Class but are passed as arguioetite method. The only internal private class data isrth8ubTotalvariable.
Note the pasby-value the default:

Public Classclsinvoice
Private m_NameAs S tring
Privater m_Total As Decimal

Public Function CalculateTotal(ByVal subTotalAs Decimal ByVal Tax As Deciaml) As Decimal
m_Total = subTotal+ (subTotal* Tax)
Return m_Total

End Function

End Class

¢ Assuming you created an object nanadjinvoice of the Classclsinvoice you can execute iSalculateTotal()function so the
object can perform the action and return a value:

0 Ex a mp | eallingfthe Function with Arguments
Dim totalCharges, subCharges, salesTax As Decimal

salesTax = 0.825
subCharges =99. 95

totalCharges = obj Invoice . CalculateTotal( subCharges, salesTax )

MessageBox.Show (i The t ot al charges are i & total Charges)

60 Ex a mp | eallingfthe Function with Arguments

MessageBox.Show ( iThe total charges are A & _
obj Invoice . CalculateTota |( totalCharges, salesTax ))
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Example 2:
¢ Declaring a Function in the employeeds class which a
a Function thiaperforms the authentication by comparing its internal username/password to values passed as argument

Public ClassclsEmployee
Private  m_FirstName As String
Private m_LastName As String
Private m_IDNumber As Integer
Private m_BirthDate As Date
Private m_UserName As String
Private  m_PassWord As String

Public Function Authenticate(ByVal UserAs String, ByVal PassAs String) As Boolean

If m UserName = UserAnd m PassWord = PassThen
Return True

Else
Return False

End If

End Function

End Class

¢ Assuming you created an object naroEmployeef the ClasIsEmployeeyou can execute itsuthenticat€ function so the
object can perform the action and returnrgslts of the authentication:

0 Ex a mp | eallingfthe Function with Arguments
Dim UserName, PassWord As String
Dim Access As Boolean

Dim objLoginForm  As frmLogin
objLoginForm = New frmLogin()

O0Assuming we extract values from t exthatlisdisplayged of a 1 o
objLoginForm .ShowDialog()

strUserName =  objLoginForm .txtUserName.Txt

strPassWord = objLoginForm .txtPassWord.Txt

Access = obj Employee . Authenticate( strUserName,  strPassWord )
If Access Then

MessageBox.Show ( AAccess Grantedo)
Else

MessageBox.Show ( iAccess Deniedo)
End If
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Constructor Method (Important Topic) i Part VI

¢ Theconstructor method is a special method that is always invoked as an Object is created.

¢ What this means is that every time an object is created, this method is automatically executed, thus Clos stanwtor .

¢ This method will contain Initialization code or code that you want executed when the object is created. For example you m:
want to initialze data with entry strings, 0 values, etc.

The Constructor Method has the following characteristics:

O

It is namedPublic SubNew()

Automatically executes before any other methods are invoked in the class
Only runs once for an object

Doe not return a value

Can contain parameters

You can add any code that you wish to execute upon creation of the object

> D D

¢ Continuing our step by step approach, the syntax is as follows:

‘ Step10: Creatingthe ClassConstructor:

Constructor M ethod with No ParameterdDEFAULT CONSTRUCTOR):
¢ Syntax forConstructor Procedurewith no arguments:

0 Sy n t Gowstructor Methodvith noParameters
Public SubNew ()

dnitialization Codegoes here!

End Sub

Example 1:
¢ Declaring a Constructor to initialize the private data members of the person class:
Public ClassclsPerson

Privater m_NameAs String

Private  m_IDNumber As Integer

Private m_BirthDate @ As Date

Public SubNew()
m Name = @0
m_IDNumber =0
m_BirthDate = #1/1/1900#
End Sub

End Class

¢ In this example we created an object nambjEmployeeof the ClasslsPerson we assume this objecbntain properties fo
each of the private data above. The constructor will automatically execute upon creation of the object:

0Assuming Object is created as follows
Dim obj Employee As clsPerson = New cIsPerson()

6Viewing the content of an object afte r creation using properties
MessageBox.Show (obj Employee . Nam@ O r e s u Ist abiank

MessageBox.Show (obj Employee . IDNumber)6r esul t s O

MessageBox.Show (obj Employee . BirthDate )6 r e s u 1114900




Constructor Methods with Parameters:
¢ A construcor method can contain a list of parameters that can be passed to the object.
This is done by simply adding a parameter list to the header.
This parameter list can be used for what ever functionality the programmer wants to implement, for example tanadues
used to initialize the private data members:
Normally we want one parameter for each of the private data if we would like to be able to initialize all private data. member
But again this i®ptional;we can create a parameter list just for thaga gariables we wish to initialize
Syntax forConstructor Procedure with arguments

O O

O > >

Syntax forConstructor Methodwith Parameters
Public Sub New (ByVal variable As Type ByVal variable As Types .

6 Bo dy goéshdre

End Sub

Example 2:

¢ Declaring a Constructor to initialize the private data members of the person class via arguments:
Public ClassclsPerson

Priv ate m_NameAs String

Private m_IDNumber As Integer

Private m_BirthDate As Date

6Constructor assigns parameters to each private da
Public Sub New (ByVal NameAs String, ByVal ID As Integer, ByVal BDateAs Date)

m_Name =Name

m_IDNumber =ID

m_BirthDate =BDate
End Sub

End Class

¢ In this example we created an object nambjiEmployeeof the ClassclsPerson we assume this object contain properties
each 6 the private data above. The constructor will automatically execute upon creation of the object and parameters {
as argument during the creation:

O0Assuming Object is created as follows :
Dimobj Empl oyee As c¢cl sPerson = New cl| sBg #12/02/966%#) oe Smi t ho

6Viewing the content of an object after creation using properties
MessageBox.Show (obj Employee . Nam@ O r e s uik doe Smith

MessageBox.Show (obj Employee . IDNumber)6 r e s u I1i1s

MessageBox.Show (obj Employee . BirthDate )& r e s u |12/52/1965
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Do we Assign Parameters Values to Private Data or Class Properties?
¢ Inthe previous example, we assigned the parameter variables directly to the private data as follows:

6Constructor assigns paremeters to each private data mer
Public Sub New (ByVal strNn As String, ByVal intID As Integer, ByVal dBDateAs Date)

strName =strNn

intiDNumber =intID

dBirthDate =dBDate
End Sub

¢ This works just fine, but there is a better alternative that gives us more flexibility. ThatragsignConstructor Parameters
to the Clas®ublicProperties instead of the private data as follows:

6Constructor assigns parameters to Public Properties ( We
Public Sub New (ByVal strNn As String, ByVal intID As Integer, ByVal dBDateAs Date)
Name =strNn

IDNumber =intID
BirthDate =dBDate
End Sub

¢ Doing this gives us the flexibility to add code inside the Property Procedure that would allow us to validate or check the
values before assigmg it to the private data. This process is known as Validatitare on this in future lecture

Example 3:
¢ Declaring a Constructor to initialize the private data members of the person class via arguments:
Public ClassclsPerson

Private m_NameAs String

Private  m_IDNunber As Integer

Private m_BirthDate As Date

06Property Decl arations
Public Property Name() As String
Get
Return m_Name
End Get

Set ( ByValValue As String )
O0Enter code here to validate or check value
6 V a lion dodethere
O6Now assign value to private dat a
m_Name= Value
End Set
End Property

60t her Property Declarations here for | DNumber & B

6Constructor assigns parameters to each private da
Public SubNew (ByVal strNn As String, ByVal intID As Integer, ByVal dBDateAs Date)

Me.Name =strNn

Me.IDNumber =intID

Me.BirthDate =dBDate
End Sub

¢ Note that in example 3, in the Constructor, | use the ME keyword to identify the properties. This is optional, it would work
without the use of this keyword, but it makes reading and understanding the property call easier.
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The Default Constructor:
¢ You don6t have to create a constructor for your <cl ass,
backgromd. This Constructor is called tBefault Constructor.
¢ The Default Constructorisaympar amet er constructor that i s automatical
¢ This constructor does not do anything. ltéds syntax is

0 Sy nt a x roéedure wiBhundargBments:

Public SubNew ()
End Sub

¢ So keep in mind that if you create a class without a constructor, VB in the background will create this Default Copstructor f
its use. This will be totally transparent to you.

Using a Parameteried Constructor and the Default Constructor:

¢ IMPORTANT! If you create a Parameterized Constructor Method inside your class, then when you create Objects of the
class, you must send data to each Object upon creatimn CANNOT create the objectWITHOUT giving it data to
match each of the parameters!

¢ So what happens if you wato createan Object with datas argumenandregular objects?n this case you would need to
add two Constructor Methods in the clasBedault Constructomor a standard N®araméer Constructoand the
Parameterize@onstructor

¢ The syntax the same as before, just add both constructors to the class, the defRalgner and the Parameterized

6 Sy n t GoRrstructor Methodvith noParameters
Public SubNew()

dnitiali zationCodegoes here! If NO Code is added it is then a Default Constructor

End Sub

6Syntax for Sub Plsbcedure with argument
Public Sub New (ByVal variable As Type ByVal variableAs Typee . . )

60 Bo dy goeshdrel

End Sub

¢ GOING FORWARD, ALL CLASSES IN MY HWS, PROJECTS AND EXAMS SHOULD INCLUDE BOTH THE
DEFAULT AND PARAMETERIZED CONSTRUCTORS!
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Example 4:
¢ Declaring a Constructor to initialize the private data members of the person class via arguments:
Public ClassclsPerson

Private m_NameAs String

Private  m_IDNumber As Integer

Private m_BirthDate As Date

Public SubNew()
m_Name =i 0
m_IDNumber =0
m_BirthDate =#1/1/1900#
End Sub

Public SubNew (ByVal strNn As String, ByVal intID As Integer, ByVal dBDateAs Date)
Me.Name =strNn
Me.IDNumber =intID
Me.BirthDate =dBDate

End Sub

End Class

¢ In this example we created an object nambjiEmployeeof the ClasslsPerson we assume this object comtgiroperties for
each of the private data above. The constructor will automatically execute upon creation of the object and paran&tecs
as argument during the creation:

O6Creating Objects with no Parameters and with Parameters
Dim obj Employeel As clsPerson = New clsPerson()
Dimobj Empl oyee2 As cl sPerson = New cl sPerson(iJoe Smithf¢

6Viewing the content of the No - Paremeter object after creation using properties
MessageBox.Show (obj Employeel . Nam@ &6 r e s uik t a blank

MessageBox.Show (obj Employeel . IDNumber)ér esul t s O

MessageBox.Show (obj Employeel . BirthDate )& r e s u |1{14900

6Viewing the content of the Parameterized object after creation using properties
MessageBox.Show (obj Employee2 . Nam@ 6r es ul t s JoerSmith

MessageBox .Show (obj Employee2 . IDNumber)6 r e s u |1ils

MessageBox.Show (obj Employee2 . BirthDate )6 r e s u | 12/52/1965
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Raising or Triggering the Events of the Class i Part VI

¢ Atthis point we can fige or trigger the events declared prior anywhere we want in the class:
¢ We will cover this in future lecture

‘ Step 8:Raiseor TriggerEventswhere desired

¢ Covered in future lecture.
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Summary of Components for Creating a Class Module

¢

1)
2)
3)
4)
5)
6)
7

To summarize, the steps required to build a class are:

Create theClass

Declare théPrivate Variables which hold theData.

Declare the€events

Create @roperty procedures for each variable declared.

Create thévlethodsor Pro@dures/Functions needed.

Create theConstructor MethodsDefault and Parameterized

Raiseany required Events anywhere in the class module where desired (More on this later)

ATTENTION!

x DISPLAYING FORMS OR MANIPULATING FORMS OR CALLING FORM
CONTROLS FROM WITHIN A CLASS MODULE IS NOT GOOD OOP
PRACTICE!

x THIS INCLUDES MESSAGEBOXES AS WELL. WE MEAN ANY USER -

x SOME OF THE EXAMPLES IN THE NOTES AND CLASS MAY DISPLAY
FORMS OR MESSAGE BOXES FROM WITHIN THE CLASS METHODS
(PROCEDURE & FUNCTIONS). THIS WILL BE DONE ONLY FOR
TEACHING OR TESTING PURPOSE!

x UNDER NO CIRCUNSTANCE SHOULD YOU DISPLAY ANY FORMS OR
MESSAGEBOXES FROM WITHIN A CLASS IN EITHER YOU
HOMEWORK OR PROJECTS!

x UNLESS OTHERWISE INSTRUCTED!
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5.2.2 Part Il - Bringing a Class t o Life by C reating Objects

¢ So far we havereate the Class or the template which will server as the mold for creating objects of the class.
¢ Keep in mind that creating a Class Module is actually creating a template. But there is more to it than that.

¢ Whenyou create a Class Module, you are actually introducing alagavtypento the progranso in addition to the buHin

data types such as string, integer, date etc. You will now have a new type based on the Class you create.
¢ Inorder to use a class weed to create a@bjector an instance of the class.

Object Statement Declaration
¢ There are methods to create objects:

Method | (Simplest & Compact Method)i One statementPOINTER & OBJECT Method:

A The first method is done in oseep, where qu declaréhe POINTERand create th©BJECTin one stepusing the keyword

New:

Accessibility ObjectNameAs New ClassNamg@

WhereAccessibility
-Dim
-Public
-Private
-Protected
-Friend

Examples Using Method I:

¢ Assuming we have previously defined a Class nact&@dustomer Creating a Customer object of the clels€Customeis as
follows:

Public objCustomeAs New clsCustomer()

¢ Assuming we have previously defined a Class natt®dvoice Creating Invoice objects is as follows:
Dim objlnvoiceAs New clsInvoice()

¢ Assuming we have previously defined a Class named clsEmployee andighaasls contains @onstructor Method that
initializes the class with data passed as arguments. Creating an Employee object with data is as follows:

Private objEmployeeAsNewc | s Emp |l oyee( AJoeod, 111, #12/ 12/ 1965¢#,
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Method 11 T One Statement(Two Parts) POINTER & OBJECT Creation :
A Thesecondmethod is done in orstatementone line of codebut involves twosters. You declare the refereneariable and
assign it to the clagsbjectusing the keywordNew:

Accessibility ObjectNameAs ClassName= New ClassNamg

Where Accessiblity:
-Public
-Private
-Protected
-Friend

Examples Using Method II:

¢ Assuming we have previously definadClass hamedsCustomer

Public objCustomeAs clsCustomer NewclsCustomer()

¢ Assuming we have previously defined a Class nattsdvoice
Private objlnvoicerAs clsinvoice= NewclsInvoice()

¢ Assuming we have previously defined a Class namedrgkiyee and that this class contain€a@nstructor Method that
initializes the class with data passed as arguments. Creating an Employee object with data is as follows:

Dim objEmployeeAs clsEmployee=Newc | s Empl oyee( iJoed, 1 1luls,h #Alv2e/oD)2/ 19
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Method 111 (Most Flexible) Two StatementMethod: POINTER created first. OBJECT created inside a method
(Flexible/Preferred for Long-Lived Object):
A Thethird method requires a twstatemenprocess This method is more flexible
1. Declare thebject ariablein the declaration part of a module, form etie. the program
2. Inside a MethodRrocedure/Functiopcreate the objedty assigning the variable in step 1 to the clasing the
keywordNew

6Decl are POINTER to Objects of
Accessibility ObjectNameAs ClassName

6l nside a MeCREATE TPE ACTRALUOGBEECT as foll qNOTE THAT THIS MUST BE DONE INSH A
METHOD:

ObjectName= New ClassNamg

WhereAccessibility
-Dim
-Public
-Private
-Protected
-Friend

Examples Using Method llI:

¢ Example 1, assuming we have previously defined a Class nels@dstomennd this class containgdafault Constructorand
aparameterized Constructahat takes arguments to initialize the private data. The code to create objects of the clsC
Class irside the Metho®ub Main()is as follows:

6l n this example both the POINTER portion and OBJECT
Sub Main()

Dim objCustomer 1 As clsCustomer
clsCustomer 1 = New clsCustomer ()

Dim objCustomer 2 As clsCustomer
clsC ustomer 2 = New clsCustomer ( iMary Joneso, 444, #01/ 23/ 197 ]

End Sub

¢ Example 2, assuming we have previously defined a Class rads@astomer Now we want to create a Customer object ins
a Form, we would like the object to actually be created wherfrorm is loaded. The code is as follows inside the Form:

In this example POINTER code is declared OUTSIDE of the method, and OBJECT creation code is done INSIDE A ME

6Decl aration section of the Form
Option Explicit
Dim objCustomer As clsCustomer

60bject is actually created i nsi-HaadleaetcMet hod or

Sub Forml1_Load()
objCustomer = New clsCustomer 0

End Sub




A Using method Ill, we have the flexibility to create multiple objects using one declastdtement.

A This is done by having all the objects declaration as part of one statement, and having individual statements for each objec
creation.

A Keep in mind that this works as long as the objects are of the same class.

A Lets look at the following examgt

Examples Creating Multiple Instances of Objects using Method IlI:

¢ Assuming we have previously defined a Class naote@ustomer Then we wan to créma Customer object inside t
Method Sub Main(), the code is as follows:

6Decl ar at i awstomerfO Hcts in declaration portion
Public  objCustomer 1, objCustomer 2, objCustomer 3 As clsCustomer

Sub Main()

6Creation or definition of iGudeamethed Obj ect s
objCustomer 1= New clsCustomer ()
objCustomer 2= New clsCustomer ()
objCustomer 3= New clsCustomer ()

End Sub
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5.2.3 Part Il - Using the Objects
¢ Once the objects are created we can now use them to implement the program.

SETTING or assigning Data to the Object6é s Pr operti es

¢ Use theDot Operatorto manipulateand assign values tibe object.
¢ Syntax for assigning data to object via Bxeperty:

Object. Property = value

Example:

¢ Assuming we have previolyscreated a Customer Object:

objCustomer .FirstName = fiJoeo
objCustomer .LastName = fASmit ho

Assigning theObject with data that is also an Object (Objectto-Object Interaction)
¢ If the data being assigned to the Objecl# an Object, then the assignment is done via the Olfjeapertyas well.
¢ The syntax is the same as the regular data.
¢ Note thatlike any other variablehe Object being assigned must be of the same type abjdw defined in the Property
¢ Syntax:

Object. Property = objObject

Example:

¢ Assuming we have previously created the objects listed:

objCustomer . CreditCard = objCreditCard
objCus tomer . Invoice = objlnvoice
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GETTING or accessing Data from the Objecté s Pr operti es

¢ You retrieve values from the class Data via the ObjBctpertyand theDot Operator
¢ Syntax for accessing data from the object viaRtaperty:

Value= Object. Property

Example:

¢ Assuming we have previously created a Customer Object:

Dim strFName, strLName As String

strtFName = objCustomer . FirstName
strLName = objCustomer . LastName

Accessing Objectds dat a-toObjectinterastional so an Object (Obj e

¢ If the data being retrieved from the Object is also an Object, then the assignment is done via th& ipexdys
¢ The syntaxs the same as the regular data.

¢ Note that in order to access an object data member, you need an object to receive it and the receiving object must be of the
same type as the property.
¢ Syntax:

objObject= Object. Property

Example:

¢ Assuming we have previously created the objects listed:

objCreditCard = objCustomer . CreditCard
objlnvoice = objCustomer . Invoice
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Calli ng the Objectds Met hods
¢ Syntax forcallingan objectMethods uses the dot operator as well:

Object. Method()

Examples:

Calling SUB Procedures with NO PARAMTERS
¢ Assuming we have previously created a Customer Object, weSab #rocedurefrom the Object:

objCustomer.PurchaseProduct()
¢ Assuming we have previgly created an Invoice Object, we caab Procedurefrom the Object:
objlnvoice. Print ()
Calling SUB Procedures WITH PARAMTERS
¢ Assuming we have previously created an login Form Object, we Salb&@rocedurewhich takesarguments

objLoginForm.Disp layFormGetUserlInfo( userName, passWord )

¢ Assuming we have previously created an Invoice Object, we Salb&Procedurewhich takesarguments

objlnvoice.CalculateTotal(t otalCharges, salesTax )

Calling FUNCTION Procedures with NO PARAMTERS
¢ Assuming we hee previously created an Invoice Object, we c&laction to execute and return a value:

totalCharges = objlnvoice.CalculateTotal()

Calling FUNCTION Procedures WITH PARAMTERS
¢ Assuming we have previously created an Invoice Object, we Ealhation which takesargumentsto execute and
return a value:

access = obj Employee . Authenticate( userName, passWord)
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Object to Object InteractionT Assi gni ng OnReferéncg te Anbtbes Object

¢
¢

O 0 O

O

O

You can assignh one object anotheObject.Keep in mind thaboth objects must be of the same class
But this statement can be misleading. You may think that a COPY of one Object is being made to another, this is NOT THE
CASE!

The content of one object IS NOT COPIED to another but simply ONE POINTER POINTS TO THE OTHER!
Therefore assigning the content of one object to another is simply having a pointer point to the sathabtbjectter is
pointing ta

Here are some characteristics:

Assigning an object to another with the = sign, means point to where the object is pointing to

As the pointer points to this new object, the original object where the pointer was pointing to, is dédtneyedre no
other references or pointers to it.

The Syntax is the as follows:

ObjObjectl = objObject2

Example 1:

¢ Assuming we have previously created the objects shown below:

objCurrentCustomer = objCustomer

¢ The resultant interaction looks as follows:

objCurrentCustomer objCustomer

¢ Another example:

objTemplnvoice = obj Invoice

objTemplnvoice obj Invoice
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Example 2:

¢ Assuming we have the following declarations:

6Decl ar e r e foeROENTERe variable, objCurrentCustomer
but do not create object.
Dim objCurrentCustomer As clsCu stomer o

6Decl ar eCraated an Object objCustomer
Dim objCustomer As clsCustomer
objCustomer = New clsCustomer() ®

6Assign the references
objCurrentCustomer = objCustomer

objCustomer objCurrentCustomer
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5.3.2 Summary of Implementing Object -Oriented Programs

¢ An ObjectOriented Program(OOP) &sprogram that is written based on the Objects that are the protagonist of the program.
The primary focus is not what the program does or functionality but of who are the members or participant of the program

¢ In other words, th€lass Modulesare createdfirst, then theDbjects of the Classedinally the program is written tasethe
objects created

¢ In summary, the three steps required to creating an GOjgemted Programs are shown below:

Create the class specification or Class Module
A Private Data/Properties/Methods/Events

Create Object of the Class
A Available Syntax:
e One Statement Compact Method:
- Dim TheObjetPointer As New Class

¢ One Statement Two parts:
- Dim TheObjectPointer As Class = New Class

e Two statements:
- 1) Declaration section or inside a method:
o Dim TheObjectPointer As Class
- 2) Inside a method
o TheObjectPointer = New Class

lll.  Usethe Object of the Class
A Write the program tonanipulateaccess or modify the objects

data& Call the Methods:

e Set Properties
Get Properties
Call Methods
Trigger Events
Program EvenHandlers generated by Object

Objectto-Object interactions:
- Objectl = Object2
Objectl.Propeyt= Object2
Objectl = Object2.Property
Objectl.Method(Object2)
Object2 = Object1l.Method()
Etc.
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5.3 Additional Concepts in OOP

5.3.1 Introduction to Object -Oriented Related Statements
¢ Lets look at some additional object related statemet:

With Block Statement

¢ There are times when several code statements are being applied to the same Object.

¢ Visual Basics provides aatement that allows us to group of block a set of code that pertains to an Object.

¢ This statement is called th&ith/End With Statement. This statement works in conjunction with the Dot Operator as well.
¢ The syntax is as follows:

ANith Block Statement
With ObjectName
.Property or Method

.Property or Method
.etcé

End With

¢ All statements residing in the body of the With Statement before the End With relate to the Object named on the With header.

Example:
¢ Using the With/End With Statement:

A Example 1i Assigning value to button
With btnExit
Text = AE&xito
.Enable = True
.TabStop = True
.Tablndex =1
End With

A Example 2 Assigning value to a Customer Object and execute methods
With Customer
FirstName = fAJoeod
Last Name = ASmitho
IDNumber =111
.BirthDate = 12/12/65
Rent Video () 6Calling Method of Object
End With

A Example 3 Retrieving values from Customer Object
With Customer
t = .FirstName
Value2=L ast Nameo
IDNumber
.BirthDate
Renvi deo () 6Calling Method of Object
End With
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5.3.2 Nothing Keyword

¢ VB.NET offers a statement that allows you to have object pointers point to a NULL o\VGANGE setting
¢ The syntax is as follows:

Object = Nothing

¢ The Nothing Keyword, dissociate an OBJECT POINTER from pointing to any object.
¢ By defaut when you create a POINTER, it is pointing to Nothing.

5.3.3 Termination and Cleanup (Destroying Objects)

¢ In VB.NET Objects are created and usedften we use an object and no longer needed or reference to an object is removed.
¢ Here is a previous sinpexample of objects that are no longer needed or have not reference:

Example 1:

¢ Assuming we have the following declarations:

0Decl ar e r e foeROENTERe variable,
but do not create object.

Dim obj Custom
Dim obj Custom

e
e

objCustomerl

1/23/1978 @

5/10 /19 65

0Assign the references
objCustomerl = objCustomer2

objCustomer2 objCustomerl

iMar y iJoeo
@ 444 7)) 111
5/10 /19 69 1/23/1978

| onger has referend
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¢
¢

Termination or Cleanup means destroying an object.
Destroying an Object means that memory and resources being consumed by the Objdainaed e given back to the
Operating System (OS) when there ld@ References$o the object (No pointer pointing to it).

Garbage Collection

C
C

¢

O 0

VB.NET provides a mechanism call garbage collection that automatically terminates and reclaims unused Objects.

We will not go into the details in this lecture, but the Garbage Collection mechanism is automatic and when it sees an obje
without a reference (pointer) it will reclaim it.

Garbage Collection runs automatically and the run time is determined by VBo Wdbdve control of the time when the

garbage collection runs.

However there are options available to the programmer for giving instructions to the Garbage Collector.

At this time, | will not cover this material in my notes. Student is welcome to skeeksaiurces of reference on this topic.
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5.3.4 Testing Objects Prior to using them in a Program (Optional Step)

Testing Overview
¢ The main idea behind Obje€triented Programs is to create the Objects which are the protagonist of the program first, and
then you would write the program to manipulate these Objects.
¢ Butin order to produce robust orerdfor e e pr ogr am, itdéds a good idea to first
in a complete program.
¢ Thisis done by writingasmallset or dri ver program t o (Prepgerties/Metheds)Oricgtieect 6 s
functionality of the classs tested, then we use the class in the real or intended program.

x  Note that writing this test program is not mandatory. Sometimggsgmmers get lazy and choose to simply write the full
program they intended to write in the first place, but think of the implication. You write aadstheruse it in a full blow
program and you start havi ng piaredué te timsobjects Yoa creatddoontidetprogtamo w
you are writing to use the objects. Eventually you start suspecting the Object and have to test it separately anysvay. On th
other hand, if you had tested your objects with a test program prior tothisingthen you know that any errors you
encounter in your program you would know that they are not due to the Object since the Object was tested prior to use.

Unit Testing of Objects(Driver Program)

¢ After the Cl ass i s ctheelass gy drjtingia sné@alstedtver ggagrand Thiswgramtwitl comsistoft
the following components:

Class Modulé The Class Module templates you created for your program

Standard Modulé A Programming Code Window to enter code to test all passilpictionality of Objects

The program can be written usin@€ansole Applicatioror aModule-Driven WindowsApplication or Form-Driven.
Choice depends on the class you will tBstonsole application or a Modul@riven Windows application is the simptes
Since we want to just test, it makes no sense to create forms to test the class.

> > >

¢ The steps are as follows:

| Step 1: Start a newConsole Applicationor Module-Driven Windows Application. |

‘ Step 2: Add a Class & Class File to the project. Code in thProperty Let, Property Get, Property Set, Methods and Events |

Option Explicit

Public ClassClassName
6 Pr i vdeclaratiingt a

6 Publ i cdeFRerloaprearttiyons é

6 PuMeltihcods decl arati onsé

End Class

| Step 3: In the Main Module, Create an Object
¢ Create an Object for testing using the methods shown previdlrglgte objects that use each Constructor (DEFAULT &
PARAMETERIZED)
Dim Objectl As NewClasy)
Dim Object2 As New Clas$valuel, value2, value3 etc.,)
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| Step4: Test and Validate the Constructors |
¢ Atthis point, is a good idea to test and verify if the CONSTRUCTORS (DEFAULT & PARAMETERIZED) are correctly
working.
¢ This isdone by simply displaying the content of the properties of each object and verify if the constructor settings are valid
¢ This can be done in two ways:
1) GET the properties of each object and display them, if results shown match the constructor seisif@iiegherwise
the constructors are not working and you need to debug and fix the problem. Syntax example:
0Testing Default Object Constructor
Console.WriteLingDbjectl.FirstName)
Console.WriteLingDbject1.IDNum)
Console.WriteLinegDbjectl.BirthDate)
0 T e sRarameterize®bject Constructor
Console.WriteLineDbject2.FirstName)
Console.WriteLinegDbject2.IDNum)
Console.WriteLineDbject2.BirthDate
2) If the object has an internal method that displays the data such as a Print() or anything elsemetidbat
Objectl.Print()
Object2.Print()
| Step5: In the Module Code Window, Enter Code to test every Property of the Object |
¢ Theidea now is to create an Object and test every Property of the Object.
¢ Is agood idea to test the SET patrt first, then GEuf GET what you SET then you are OK, otherwise something is wrong

and you need to test each individually.

Testing Setting eachProperty

¢
¢

¢

To test theSetProperty is simple, just assign each property a value
For example if the object has the following jpecties String propertyEirstName Integer propertyDNumé& Date property
BirthDate then simply assign a hard coded value as follows:

Objectl. Fi rst Name = fiJoeod

Objectl.IDNum = 111
Objectl.BirthDate = #12/12/65#

At this point, weokdvemdedtokew ihewdata df the ofvject vid thd properties and verify if these
values are stored. One way to do it is to test the GET at this point.
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Testing GetPart of a Property
¢ To test the Get@ttion, just access the value thaich property returns.
¢ This requires additional steps depending on the data being returned by the properties.
¢ There are two methods to doing this:

Method | T Create variables to store the values returned by the property Get
1) Create variables to store thdues returned by every property, make sure the data types are the same as the values

returned by the property.

A For example if the object has the following properties: String propagiName Integer propertyDNum&
Date propertyBirthDate to test sirply assign the values of these properties to variables of the same type as

follows:

Dim sVariable As String
Dim nVariable As Integer
Dim dVariable As Date

sVariable =Objectl1.FirstName
nVariable =Object1.IDNum
dVariable =Objectl1.BirthDate

2) Display thecontent of each variable using@a&onsole.WriteLin&tatemenin order to see if the values being returned

are valid.
A Now display the content of the variables usir@omsole.WriteLine

Console.WriteLinegVariablg
Console.WriteLinatVariablg
Console.WiteLine(dVariablg

A If the values you see atiee values you assign with thetroperties, thetine Propertieproceduresre good,
since you were able to display values that were assigned & retrieved, otherwise there is a problem which need:
fixing.

Method Il 7 (Simplest) Display the values directly from the Get Properties unto a Message Box
1) This method requires no variables, simply display the content of each Property directly from the Object as follows:

Console.WriteLineDbject1.FirstNamg
Console.WiteLine(Object1.IDNum)
Console.WriteLineDbject1.BirthDatg

A Again if the values displays are identical to those assigned previously, then the Object is good, otherwise fix th.
errors until the values display = values added.
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| Step6:

In the Module Code Window, Enter Code to test every Method of the Object |

Testing Methods

¢ Note that testing the Properties is easy, all you need to do is assign & retrieve values into the Object, but executing the
methods may prove a challenging depending on what action thedvis to perform.
¢ For example, if a method is call&dsplayNameand calling it displays the FirstName data member, there is no problem
testing since the result is a messagedro®onsole.WriteLine statemedisplaying the name, but if the method idexl
SendEmail and calling it sends out an email that involves many systems and other complex programming code, then you re
cannot test this Method at this point since itodés depen
¢ To test methods simply catie methodwith therequiredarguments For example:
objObject.Method1
objObject.Method2 argl
obj Obj ect. Method3 argl, arg2 é.
| Step6: Test any Events Triggered by the Object
¢ At this point you will test anfevents& EventHandlersthat are triggered by the Object.
¢ This is done as follows:
1) Generate the evehandler outside of the object
2) Program the Evertlandler a simple test is to display a message box from the-besmtier
3) Run the program and execute the ACTIAGNAINST THE OBJECTthat will trigger the event
4) If the mesage box or code that was entered in the évandller executes than event mechanism is working.
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The Complete Test Program
¢ Inthe Standard Module screen enter the following code:

| Step 1: Start a new Console Applicatim or Module-Driven Windows Application. |

‘ Step 2: Add a Class & Class File to the project. Code in the Property Let, Property Get, Property Set, Methods and Evend;

| Step 36: Add code to Create Objects, Test Property, Methods and Events |
¢ Inthis examfe | will use a ModuleDriven Windows Application. You can also use a console application simply replace the
MessageBox.Show with Console.Writeline()

Option Explicit ON
Option Strict ON

6 S t3eCpeate the Object for testing:
Objectl As NewClasg)
Object2 As NewClasgvaluel, value2, value3, etc.,)

6 S t4eTpst the constructors
6 Me t h Dbigplayontenbf objects via GETTING PROPERTIES
Console.WriteLingDbjectl.Propertyl& Objectl.Property2& Objectl.Property3d

Console.WriteLingDbject2.Propertyl& Object2.Property2& Object2.Property3d
0 Me t 2h @all internal method if available to display the data

Objectl.Print()
Object2.Print()

0 ®p5A: Test each Propert$ET by assigning appropriate values
Objectl.Propertyl = value

Objectl.Property2 = value

Objectl.Property3 = value

é.

6 S t5B Pption 1- Test each Property GET

AVlethod 1(a) Create variables of correct type to store the contérdach Property Get:
Dim variable1lAs Type
Dim variable2As Type
Dim variable3 As Type

@Method 1(b) Get each using variables
variablel= Objectl.Propertyl
variable2= Objectl.Property2
variable3= Objectl.Property3

Aethod 1(c) Dislay the contenof each variable to verify that values were stored:
MessageBox.Showériable1& variable2& variable3

0 S t5B: ption 27 Alternate option to test each Property GET
@ethod 1I- Alternatesimpler option by playing each object propertglirectly.
MessageBox.ShowQ@bjectl.Propertyl &Objectl.Property2 &Objectl.Property3)

0 St eTpst éachMethod (If Possible) the object should perform the action dictated by the methods
objObject.Method1

objObject.Method?2 argl

obj Object. Method3 argl, arg2 ¢
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5.3.5 Sample Program 1 i Class Test Program

Creating and Testing a Person Class Using Console Application
Problem statement:

¢ Using a Console Application, create a Person Class. This class can be used to create objects with information of a Person
such as name, id, and birth date, address & phone number. Also the class should contain a method tpat wiln't t h e
information. Using the Console Application, write a simple driver progoat®st the class. This test prognaith be used to
create objects using default & Parameterized Constructors as well as testing each Property and Methods

Class Requirements
¢ The class contains the following data, properties & methods members

Class Person Member Data:

A Name: Type String

IDNumber: Type Integer.

BirthDate: Date

Address:  Type String

Phone: Type String

> > > > >

Class Member Properties & Methods:
A Let & Get Properties for each data member.
A The Method Print(), which displays the Persons data

HOW IT'S DONE:
Part 17 Create The Class:

‘ Step 1: Start a newConsole Application projectand set the Module's properties as shown in table below:

Object Property Value
Modulevb FileName modPersonvb
Object Name Module modPerson

#% ClassTestProgram - Microsoft Visual Studio

HEE

fie Edt Vew Project Buid Debug Dgta Tooks Window  Communi ty Help

A-EH-Cdo s G b Debug - any CPU - [# obichid B P =
=] PR
w TestModule.vb |~ Start Page

4| [Empt - | |Empts
3 [enety =] [empty
B Nodule TestHodule

a10/b3 45
'l

Sub Maini)

End Sub

xoqj0) 3¢

End Module

ction Compile
Copy to Output Directory Do not copy
Custom Toal

Custom Toal Namespace

Fill Narme Testiodule.vh

Build Action
Houw the file relates ta the build and deployment processes.

Ready
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Step 2: Add a Class to the Project and set the Class properties as shown in table below:

Object Property Value
Class Module 1 File Name clsPersonvb
Add New Item - ClassTestProgram EH
po | oo
Templates: B
¥isual Studio installed templates =l
5] Windaws Form - Dialog =] Explaorer Form
EMDI Parent Farm ﬂ About Box _j Login Farm
[=]5plash Screen B | Module
:ié Interface o] Component Class :Eg COM Class
|30]Dataset lJ S0 Database 5] Report
2] Crystal Report ] User Cantral 5 Inhetited Form
] Inherited User Cantral ﬁcustom Contral i;ﬁWab Custom Contral
i,:,‘.]Resources File: _] Settings File "s_] Code File
12 Class Diagram & ¥ML File 2] ¥ML Schema
__f_[’ ®SLT File =] Text File ] HTML Page
g Bitmap File MCursnr File 38f) Teon File
J Application Configuration File @ Transactional Component .;lﬂ Installer Class
o] Windows Service j
‘ An empty class definition
Mame: clsPerson.vb

Step3: In the Class Module code window enter the code for the private data:

Option
Option

Explicit On
Strict On

Public Class clsPerson

*kkkkkkkkkkhkhkhkkx

*kkkkkkkkkkkhkkkhkhkhkhhkikx

‘Class Data or Variable declarations
Private m_NameAs String
Private m_IDNumber As Integer
Private m_BirthDate = As Date
Private m_Address As Stri ng
Private  m_Phone As String
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Step 4: In the Class Module code window enter the code for publiBroperties:

*kkkkhkkkk *kkkkhkkkk

'Property Proce dures
Public  Property Name() As String
Get
Return m_Name
End Get
Set (ByVal Value As String )
m_Name = Value
End Set
End Property

Public  Property IDNumber() As Integer
Get
Return m_IDNumber
End Get
Set (ByVal Value As Integer )
m_IDNumber = Value
End Set
End Property

Public  Property  BirthDate() As Date
Get
Return m_BirthDate
End Get
Set (ByVal Value As Date)
m_BirthDate = Value
End Set
End Property

Public  Property  Address() As String
Get
Return m_Address
End Get
Set (ByVal Value As String )
m_Address = Value
End Set
End Property

Public  Property Phone() As String
Get

Return m_Phone
End Get
Set (ByVal Value As String )
m_Phone = Value
End Set
End Property
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Step 5: In the Class Module code windw enter the code forConstructor Methods (Non-Parameter and/or Parameterized) |

kkkkkhkkkkkkkhkkkkkhhhkhkkkhhhhix

'‘Class Constructor Methods

‘Default Constructor
Public  Sub New()
‘Note that private data members are being initialized
m_Name = "
m_IDNumber = 0
m_BirthDate = #1/1/1900#
m_Address = "™
m_Phone = "(000) -000- 0000"
End Sub

'Parameterized Constructor
Public Sub New( ByVal Name As String , ByVal IDNum As Integer , ByVal BDate As Date,
ByVal Address As String , ByVal Phone As String )

‘Note that as example we are NOT using the private data but

'the Property Procedures instead when setting the data via the constructor

MeName = Name
MeIDNumber = IDNum
MeBirthDate = BDate
MeAddress = Address
MePhone = Phone

End Sub
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Step6: In the Class Module code window enter the code fahe PrintPerson Method:

* *kkkkkk *kkkkhkk *kkkkhkk *kkkkkk

Vhkkkkkkkkhkhkkkkkkkkhkkhkkkkkkhkhkkhkkkkkkhkkhkhkkkkkhkhkkhkkkkkkhkhkhkhkkkkkkhkkhkkkkkkx

'‘Class Methods

Vhkkkkkkkkkhkkkkkkkkhkhkhkkkkkkhkhkkhkkkkkkhkkhkhkkkkkkkkhkkkkkx *kkkkkkkkkkkkhkhkkkk

'‘Author of base class allows sub classes to overide Print()
'If they want to, it is not mandatory
Public  Overridable Sub Print()

'‘Display object Content
Console.WriteLine(m_Name & """ &m_IDNumber& "," &
m_BirthDate & " &m_Address& "," & m_Phone)

End Sub
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Part Il & Il T Create The Object and Use it:
‘ Step7: In the Module File Sub Main() Procedure enter code to Create and Use the Object, this is know as a driver progran1:

Option  Explicit On
Option  Strict On

Module TestModule
Sub Main()

'Step la - Create an DEFAULT Object
Dim objPersonl As clsPerson
objPersonl = New clsPerson

'Step 1b - Create PARAMETERIZED Object with arguments
Dim objPerson2 As clsPerson
objPerson2 = New clsPerson( "Mary Jones" , 444, #1/22/1973#, _
"100 Brooklyn Ave." , "718 - 260- 5555" )

'Step2 - TEST CONSTRUCTORS by Calling an Object Print() method
'immediately after creation of objects

objPerson1.Print()

objPerson2.Print()

'Step 3 - Test SET Prop erties
With objPersonl
.Name = "Joe Smith"
.IDNumber =111
.BirthDate = #12/12/1965#
.Address =  "100 Flatbush Ave Brooklyn, NY 10016"
.Phone = "718 - 555- 5454"
End With

'Ste p 4 - Test GET Properties by displaying content of objects
Console.WriteLine()

Console.WriteLine()

Console.WriteLine( "Personl Object's Data is:"
Console.WriteLine(objPersonl.Name)
Console.WriteLine(objPersonl.IDNumber )
Console.WriteLine(objPersonl.BirthDate)
Console.WriteLine(objPersonl.Address)
Console.WriteLine(objPersonl.Phone)

'Step 5 - Testing Methods. Actually we already tested the methods earlier
objPerson2.Print()

End Sub

End Module
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| Step 7: Compile & Run the program:

C:\WINDOWS\system32\cmd.exe

. B, 17171988, . (H0A)>-B00—-ABEHA
Mary Jones, 444, 1-22-.1973. 188 Brooklyn Ave.,. 7182605555

Perzonl Object’s Data is:

Joe Smith

111

12121965 12:80:88 A4

188 Flatbuszh Ave Brooklyn, HY 18816

718-555-5454

Mary Jones,. 444, 1221993, 188 Brooklun Ave.,. 718-268-5555

Pressz any key to continue . . . _
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5.3.6 CLASSROOM LABORATORY EXERCISE T Test Program

Creating and Testing an INVOICE Class Using Module-Driven Windows Application
Problem statement:
¢ Using aModule-Driven WindowsApplication, create an Invoic€lass. This class has the follamg characteristics:
A Invoiceclass represents business transaction invoimgject
A Contain data such as company informat@ompany name et.,), customer information (Name, ID etc) and
transaction information (Total, tax etc.).
A Class contairthe requird method that willallow invoice objects to perform transactions such as tax calculations,
total charges calculations etc.

¢ Other program requirements:
A Using aModule-Driven Windows Applicatiopwithout a FORM!, write a simple driver program to testdlass.
This test program will be used to create objects using default & Parameterized Constructors as well as testing eact
Property and Methods.
A In your program, OPTION STRICT and OPTION EXPLICITS should be set to ON in all your code modules
A DO NOT CREAE A FORM TO TEST YOUR CLASS! USE A STANDARD MODULE OBJECT.

I. Class Requirements
¢ The class contains the following data, properties & methods members
Class Person Member Data:

Data Member Data Member

CompanyName: Type String TransactionDateType Date
ConpanyPhone:Type String SubTotal: Type Decimal
CompanyAddress: Type String  TotalTax: Type Decimal
InvoicelD: Type Integer Total: Type Decimal
CustomerName: Type String StateTax: Constant Decim@.25%)
CustomerID: Type Integer

CustomerAddress: ype String

CustomerPhoneType String

Class Member Properties & Methods:
C Create the requiredroperties for each data membBECIDE IF ANY DATE MEMBER REQUIRES A PROPERTY OR

NOT
C Create the following class methods:

1. Default Constructor 1 Initializes the values to default. Select appropriate defaults (Use your imagination)
2. Parameterized constructori Allow the creation of objects that will initialize attributethe class with
EXTERNAL DATA, with the following EXCEPTIONSSubTotal TotalTax Total. Do not include these values in

the parameter ligif the constructor!!!
3. Sub ProcedurePrint() i Displays Invoice datasing aMessagd3oX Data should be displayed as a COMMA

DELIMITED STRING
4. Function CalculateTotal()T When called returns étotal charges for this Invoice Transactiofhis value is

calculated as follows

Total = SubTotal + (SubTotal * STATE_TAX)
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5. Sub ProcedureCalculateSubTotal(Parmeterl, Parameterd i Calculates the sub total price of the Invoice based
on the numbeof items purchased and the price of the items. The methods paraneteedculation formulare as
follows:

- By Value Parameter 1: NumberOfltemsPurchased
- By Value Parameter 2:ltemPrice
- Formula:

SubTotal = SubTotal + (NumberOfltemsPurchased * IterriBe)

.  Module & Program Requirements
¢ The module requirements are as follows:

1. Test constructors
2. Test or validate the data mechanism
3. Test all methods

. Required Results
¢ Submit the following information

a. Aprinted output - Printed results of test . (You can use MS Paint and copy/pastefrom the
screen if necessary)

A printed copy of the class code

A printed copy of the module code

All documents must have your nam e and ID printed with the code
Submit all documents  include your name

cooo
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5.3.5 Sample Program 21 Working With Forms & Custom Objects  (VERSION 1)
Form Driven Application T Small Business Application Using Person Class

Problem statement:
¢ Using aForm Driven Application (Startup Object = Form) we will demonstvate®us nethods ofvorking with forms and
customobjects. This example creates several forms for Data Entry, and Displaying Customer Information as well as the
Manager information for a small business.

¢ NOTE that we will implement this application ONLY USING WHAVE HAVE LEARNED UP TO THIS POINT.
Nevertheless, it will truly test our understanding of OBJECTS AND CLASSES up to this point.

¢ This example is foTEACHING PURPOSE ONLY! A true Customer Management application will use more advance .NET
components which wimake creating this application more practical.

Application Architecture Introduction (Separating Interface from Implementation)
¢ We will alsobegin to INTRODUCE THE class to proper application programming ARCHITECTURE and FORMATS
adheringo BEST PRACTIE by making all attempts to SEPARATE INTERFACE from IMPLEMENTATION.
¢ What we mean is we SEPARATESERINTERFACE CODEwith PROCESSINGThis is done as follows:

Userinterface code or the code in the FORMS will contain NO PROCESSING CODE!

FORMS will only contain Usetinterface code or code to interact with USER ONLY!

FORM codeancludes MESSAGE BOXES, Ul CONTROLS manipulation, getting data from user, displaying data to user.
All PROCESSING CODE will reside in the MODULE INSIDE PROCESSING METHODS!

PROCESSINGVETHODS IN MODULE will be CALLED BY THE FORMS TO DO THE WORK!

PROCESSING MODULE will contaibITTLE or NO FORM CODESUCH AS CALLS to FORMS OR FORM
CONTROLS

FORM CODE WILL INTERACT WITH USER AND CALL PROCESSING METHODS IN MODULE TO DO THE

WORK!

v v I D D

>

¢  WE WILL SHOW TWO VERSION OF THIS PROGRAM. THE FIRST VERSION, contains a BUG or ISSUE!
¢ ldiscuss the BUG at the end of this example. IN THE SECOND VERSION, WE WILL RESOLVE THIS BUG!

Re-using Objects
¢ We will also review the OOP conceptiRéusability by reusing thé?erson Clasgom the previous Console Application
Example #1.As in Example 1,His classwill be used to create objects with information @ftsstomersuch as name, id, and
birth date, address & phone number. Also the class should contain a methwitl grant theC u s t o infermafio. The
only modification we will make in the Person Class is inRhatPerson()Method. From previous Console Application
example, this method called tB®nsole.WriteLine(nethod. We will change these callsatlessageBox.Shovor a
WindowsApplication

Form, & Module Requirements
¢ The main odriver progranwill utilize several forms. A Main Fmn as a startup point to invoke tBeistomeManagement
& Customernformation Forms. Each one of these Forms walérform their function anthanagehe objects created in the
program.
¢ In addition the program will contain a Module where several global public Objects will teatdepresent a SIMMULATED
DATABASE OF CUSTOMER OBJECTS
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Additional Requirements
¢ This Example will demonstrate the following topics:

WindowsFormDriven Application Example
Creating Classes,
ReusingClassedgrom previous programs
Creating, nitializing Objects
Using Objectsas follows:
0 (Set, Get, Calling methods, triggering Form @ibjeventhandlers, & programming Form objects evaandlers)
0 Working with Object® Forms
0 Global Objects in a Module
0 AssigningObject Reference to one anoth@bject to Object Interaction)

> > D

Class Requirements
¢ The class contains the following data, pdjes & methods members

Class Person Member Data:
A Name: Type String
IDNumber: Type Integer.
BirthDate: Date
Address:  Type String
Phone: Type String

> > > > >

Class Member Properties & Methods:
A Set & Get Properties for each data member.
A The Method PrintPerson@hich displays the Persons data

Form Requirements
¢ The application will contains the following Forms:

A frmMainForm: Portal to navigate to other Forms
A frmCustomeManagement Form contains controls to Search, Add, Edit, Delete, Print and & Pri@uatbmess
A frmManagerinformation: Formcontainscontrols o di spl ay the Managerd6s infor

¢ Note that the Forms will create any neces§@RM-LEVEL Objects& Form EventHandlersthat respond to user
interactions

Module Requirements
¢ The application will ontains one Module with the following requirements:

A modMainModule  Module to contairthe following:
0 5 Global ObjectsPOINTERS of the Person Clas3hese 5 POINTERS&re tobe populatedby the programvith
PERSON OBJECTS whidepresent the Customer DATAEAE
0 OneGlobal OBJECT of the person class. This object is created with data using the PARAMETERIZED
CONSTRUCTOR and represents the companybés manager .
o0 The following PROCESSING METHODS:
e Sub Initialize) i Creates 5 PERSON OBJECTS with data and assigns thiéma 56 POINTERS in
database.
e Function Search(ID)i Search database (5 Object) for the object whose ID is the paraRET®RIRNS a
POINTER to the object found or returns a NOTHING if not found.
e Function Add(OBJECT POINTER i Searches database ( 5 Objefiis)la NULL POINTER and has it
POINTto the Object Pointer pass as Param&eturns a TRUE if empty pointer found, else FALSE
e Function Remove(ID)i Search database (5 Object) for the object whose ID is the parameter. REMOVES
by setting POINTER to NOTHINGRETURNS a TRUE if found or returns FALSE otherwise.
e Function Print(ID) i Search database (5 Object) for the object whose ID is the paraGateRINT()
method of objectRETURNS a TRUE if found or returns FALSE otherwise
e SubPrintALL() T Search datzase and calls PRINT() method of EACH OBJECT in database.
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HOW IT'S DONE:

Part 17 Create The Class:

‘ Step 1: Start a new Windows Application. By default the program will behave as a Form Driven Application

Object Property Value
Project Name CustomaFormWinApp
StartupObject | Forml

Lecture2ASample1* | Formlvh[Desgn] | ciPerscnvb | Sart Page

Sopication” [

[ =) 2l
Comgie
oot Assembly name:

Rook namespace:
fecrazasarpet ochrezasanci1
Rafarences Apglication type: Toon:

pesorces | [Windows Aoplcation =1 fostaut i) 210

Settings

issembly Tnfermation
sigring

Security

Fubish

¥ Sawa My.Settings on Shtdoen

Aughensiction mads;
Windoes

St mods:

when startup form doses
Splash scraen

(Here) =] _ View appication Events

Step 2: Prepare to Reuse the Person Class from Previous Console Application, by Copying the File from previous
Application Folder to the Folder of this Windows Application Project

1. Using Windows Expirer, navigate to thEolder of the previous exampBonsole ApplicatiorBample Program.1
2. Copy/Paste the filelsPerson.vhbto this Project folder

‘ Step 3: Add the Class to the Project

1. Inthe Project Menu, seleddd E x i s t i nand ratigaterté theroject folder

Add Existing ltem - Lecture2ASample1

Lookin: [ LecturezaSample1 | ® ] K Oy - Tooks -
= I bin
€ I My Project
Deskiop |Dobi
|temp
’_J &) Form1. Desigrer wb
My Projects E]Farm1.vb
9
My Computer
File: name: ‘ j add -
Files of bype: ‘VB Code Files (% wb;* resx . settings;* . xsd;*. wsdl) ﬂ Cancel

2. Select theelsPerson.vid-ile and click OK
3. The class is now part of the projeetd ready to be Reused!
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Step4: In the Class Module code window enter the code for the private data:

Option  Explicit On
Option  Strict On

Public  Class clsPerson
Thkkkhhkhkkkkhhhkhkkkkhkhhhhkkkhhhhkhkkkhhhhhkkkhhhhhkkkhhhhkhkkhhhhhkrkxkhhhiix
‘Class Data or Variable declarations
Private m_NameAs String
Private  m_IDNumber As Integer
Private  m_BirthDate  As Date
Private m_Address As String
Private m_Phone As String

Step5: In the Class Module code window enter the code for public Properties:

'Property Procedures
Public  Property Name() As String
Get
Return m_Name
End Get
Set (ByVal Value As String )
m_Name = Value
End Set
End Property

Public  Property IDNumber() As Integer
Get
Return m_IDNumber
End Cet
Set (ByVal Value As Integer )
m_IDNumber = Value
End Set
End Property

Public  Property  BirthDate() As Date
Get
Return m_BirthDate
End Get
Set (ByVal Value As Date)
m_BirthD ate = Value
End Set
End Property

Public  Property Address() As String
Get
Return m_Address
End Get
Set (ByVal Value As String )
m_Address = Value
End Set
End Property

Public  Property Phone() As String
Get

Return m_Phone
End Get
Set (ByVal Value As String )
m_Phone = Value
End Set
End Property




Step6: In the Class Module code window enter the code for Constructor Methods (NelRarameter and/or Parameterized): |

kkkkkhkkkkkkkhkkkkkhhhkhkkkhhhhix

'‘Class Constructor Methods

‘Default Constructor
Public  Sub New()
‘Note that private data members are being initialized
m_Name = "™
m_IDNumber = 0
m_BirthDate = #1/1/1900#
m_Address = "™
m_Phone = "(000) -000- 0000"
End Sub

'Parameterized Constructor
Public Sub New( ByVal Name As String , ByVal IDNum As Integer , ByVal BDate As Date,
ByVal Address As String , ByVal Phone As String )

‘Note that as example we are NOT using the private data but

'the Property Procedures instead when setting the data via the constructor

MeName = Name
MeIDNumber = IDNum
MeBirthDate = BDate
MeAddress = Address
MePhone = Phone

End Sub

‘ Step7: MODIFY the Print() method by replacing the Console.Writelinewith MessageBox.Showstatement

*kkk *

* *kkk * * * *kkk *

Thkkkkhhhkkkkhhhhhkkkhhhhkhhkkhhhhhkrkhhkhhhhhkrkrhrhhhhkkrhhhhrkkhrhhhhrkrrrhhiix

'Class Methods

Thkkkhhhhkkkkhhhhhkkkhhhhkhhkkhhhhhkhhrkhhhhhkrkrhhhhhhkkrhhhhkhkkrhhhhrkrkhhhirx

'‘Author of base class allows sub class es to overide Print()
'If they want to, it is not mandatory
Public  Overridable Sub Print()

'Display object Content
MessageBox.Show(m_Name & "," & m_IDNumber& ", " &
m_BirthDate & """ &m_Address& "," & m_Phone)

End Sub

End Class

¢ NOTE THAT THIS CLASS CONTAINS A USER-INTERFACE CODE VIA A MESSAGE BOX. THIS IS ONLY

FOR TEACHING PURPOSE!
¢ YOU SHOULD NOT DISPLAY ANY MESSAGE BOXEX OR USERIINTERFACE CODE FROM WIT HIN A

CLASS IN HWS AND PROJECTS UNLESS OTHERWISE INSTRUCTED!
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Part Il & Il T Create & Use The Objects (The User Interface Code)

Standard Module:
| Step 7: Add a Module to the Project and setts properties as show in table below:

Object Property Value
Module Name MainModule
Text MainModule

‘ Step8: Add Module GLOBAL declarations:
¢ Inthe module, we will declaredsPersorOBJECT POINTERS. These POINTERS will eventually point to objects which
will represent our simulated DATABASE OF CUSTOMERS!
¢ In addtion we creat®ne complete OBJECT using parameterized constructor with data. This object represents a business
employee manager.

Option  Explicit On
Option  Strict On

Module MainModule

kkkkkkhkkkkkkhkhhhkkkkhkhhhhkkkhhhhrhkkhkhhhirx *kkkkkk

" GLOBAL VARIABLES & OBJECT DECLARATIONS SECTION

Vhkkkkkkkkkhkhkkkkkkkhkhkkhkkkkkkhkhkhkkkkkkhkhkkhkkkkkkhkhkkhkkkkkhkhkkhkkkkkkhkhkhkhkkkkkkhkkhkhkkkkkk

'Declare 5 POINTERS to Customer Object (REPRESENT OUR SIMMULATED DATABASE)

Public  objCus tomerl, objCustomer2, objCustomer3, objCustomer4, objCustomer5 As clsPerson

'‘Declare & Create Public Object representing THE MANAGER employee, initialized with Data
Public objManager As clsPerson = New clsPerson( "Alex Rod" , 777, #12/12/1971#, _
"192 East 8th, Brooklyn" , "718 -434-6677")
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Step9: Add Module INITIALIZE() Method declarations:
¢ Mow we begin to add PROCESEE METHODS TO THE MODULE that will do the work for the FORMS.
¢ The first method we implement is the INITIALIZE() method. This sub procedure creates 5 OBJECTS of the PERSON
CLASS and assigns them to the 5 GLOBAL POINTERS.
¢ Atthis point the simulated DATABAS OF CUSTOMERS is not POPULATED WITH OBJECTS!

*kkx *

'METHOD DECLARATIONS

*kkk *

<summary>

" Intended to execute at the start of the program. Can be used to perform

" any initialization. In this case, to populate EACH POINTER with OBJECT at

" start of the program. We are simply populating the database with data.

</summary>

<remarks></remarks>

Public  Sub Initialize()

'‘Create objects and initialize with data via paremterized constructor

objCustomerl = New clsPerson( "Joe" , 111, #12/12/1 965#, "111 Jay Street"
"718 - 434-5544" )

objCustomer2 = New clsPerson( "Angel" , 222, #1/4/1972#, "222 Flatbush Ave"
"718 - 234-5524" )

objCustomer3 = New clsPerson( "Sam", 333, #9/21/1960%#, "333 Dekalb Ave"
"718 - 890- 3422" )

objCustomer4 = New clsPerson( "Mary" , 444, #7/4/1970#, "444 Jay Street"
"718 - 444-1122")

objCustomer5 = New clsPerson( "Nancy" , 555, #12/12/1965#, "555 Flatlands Ave"
"718 - 434-9876" )

End Sub
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Step 10Create SEARCH(ID) FUNCTION declarations:
¢ Purpose of this method is to search the database (5 Customer OBJECTS) for the object whose ID isgrataetatera
POINTER to the object
¢ How it works:
A NestedElself statement isised
A During eactElself, t h e OIBNUMBER®ROPERTY is tested against the ID param@&OPERTY = I?), if
a match is found or TRUE, the code inside the body of the If stataémexecuted.
A This code simply RETURNS the POINTER to the OBJECT. REMEMBER, THE RETURN KEYWORD ALSO EXITS
THE METHOD.
A If amatch (PROPERTY = IP) is not found or FALSEthen you simply skip the OBJECT and go to the f&self.
A This process repeatsét§ until the last ELSE is found, at this point a NOTHING is returned since we searched the
database did not find the object.

<summary>
" Function Searches the database for POINTER to object whose ID is a parame
" Interrogates object for the ID, when found Returns POINTER to OBJECT and EXITS!
</summary>
<param name="IDNum"></param>
<returns></returns>
<remarks></remarks>
Public  Function  Search( ByVal IDNum As Integer ) As clsPerson
'Step 1 - Search for object with ID
If  objCustomerl.IDNumber = IDNum Then
'Step 2 - Return Pointer to object and EXIT
Return objCustomerl

Elself  objCustomer2.IDNumber = IDNum Then
Return  objCustomer2

Elself  objCustomer3.IDNumber = IDNum Then
Return objCustomer3

Elself  objCustomer4.IDNumber = IDNum Then
Return  objCustomer4

Elself  objCustomer5.IDNumber = IDNum Then
Return objCust omerb5

Else
‘Not found
Return  Nothing

End If
End Function
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Step 11: Create ADD(object) FUNCTION declarations:
¢ Purpose of this method is &DD a new Customer tthe database (5 Customer OBJECTS)e is returned if successful,
False if no EMPTY OR NULL POINTERS ARE AVAILABLE.
¢ How it works:
A NestecElself statemenare used to ask EACH POINTER if is pointing to a NOTHING OR NULL.
A During eaclElsdf, if the POINTER IS NOTHING then parameter DATABASE POINTER is assigned to PARAMETER
POINTER, thus adding the object to database.
A A TRUE is returned and function EXITS.
A ONLY AFTER ALL DATABASE POINTERS ARE TESTED AND NO NULLS ARE FOUND is a FALSE
RETURNED.

<summary>
" Function Adds NEW objects passed as parameter to database.

" Searches for the FIRST nothing or empty POINTER and adds object to that POINTER.

" Returns a TRUE When OBJECT added OR FALSE when no empty POINTERS and EXITS!!
</summary>

<param name="objE"></param>

<returns></returns>

" <remarks></remarks>

Public  Function Add(ByVal objE As clsPerson) As Boolean

'Step1 - Ask if object is NULL
If objCustomerl Is Nothing Then
'Step 2 - If NULL, database POINTER = Paramter POINTER
objCustomer 1 = objE
'Step 3 - Return success & EXIT
Return True

Elself  objCustomer2 Is Nothing
objCustomer2 = objE
Return  True

Elself  objCustomer3 Is Nothing
objCustomer3 = objE
Return  True

Elself  objCustomer4 Is Nothing
objCustomer4 = objE
Return True

Elself  objCustomer5 Is Nothing
objCustomer5 = objE
Return True

Else
‘No spa ce available
Return False

End If
End Function
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Step 12: Create REMOVE (ID) FUNCTION declarations:
¢ This method begin® search the database (5 Customer OBJECTS) for the object whose ID is pafantstdound it
removes object from the database.uret a TRUE if successful and FALSE if object is NOT FOUND.
¢ How it works:
A Again, restecElself statemenareused
A During eactElself, t h e OIBNUMBER®ROPERTY is tested against the ID parameter (PROPERTY = ID?), if
a match is found or TRUE, the coside the body of the If statement is executed.
A This code simpSETS THE DATABASE POINTER TO NOTHING, thus removing the object it is pointing to.
A ATRUE is returned & function EXITS, when a match and deletion is made. Otherwise if all DATABASE POINTERS
are tested and a match is NOT FOUND, then a FALSE is returned and function EXITS.

<summary>
" Function Removes object from database by searching for OBJECT whose ID is
" a parameter. Interrogates each the object for the ID.
" When found, Removes object by setting POINTER TO NOTHING
" Returns a TRUE When removed, FALSE when OBJECT not found and EXITS Function!
</summary>
<param name="IDNum"></param>
<returns></returns>
<remarks></remarks>
Public  Function Remove(ByVal IDNum As Integer ) As Boolean

'Step 1 - Search for object with ID

If  objCustomerl.IDNumber = IDNum Then
'Step 2 - When found set to nothing
objCustomerl = Nothing
'Step 3 - Return OK & EXIT
Return  True

Elself  objCustomer2.IDNumber = IDNum
objCustomer2 = Nothing
Return  True

Elself  objCustomer3.IDNumber = IDNum
objCustomer3 = Nothing
Return True

Elself  objCustomer4.IDNumber = IDNum
objCustomer4 = Nothing
Return  True

Elself  objCustomer5.IDNumber = IDNum
objCustomer5 = Nothing
Return  True

Else
'Return  FALSE & EXIT
Return False

End If

End Function
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Step 13Create PRINT (ID) FUNCTION declarations:

¢

¢

Purpose of this method is to search the database (5 Customer OBJECT&pfyjeth whose ID is parameter. Once found it

CALLS PRINT() METHOD of OBJECT. Returns a TRUE if successful and FALSE if object is NOT FOUND.

How it works:

A Again, restecElself statemenareused

A DuringeaclElself, t he OBJECT®6S | DNUMB BRinsPtRedlPpEr&vEtér (FROPEREYs=tID®)dif
a match is found or TRUE, the code inside the body of the If statement is executed.

A This code simply CALLS THE PRINT() METHOD to execute, thus having the OBJECT PRINT ITSELF.

A ATRUE is returned & function EXIS, when a match and method calling is done. Otherwise if all OBJECS are tested
and NO MATCH IS FOUND, then a FALSE is returned and function EXITS.

<summary>
" Function Prints object by searching for OBJECT whose ID is a parameter
" Interrogates each object for the ID.
" When found, CALLS the PR INT() METHOD in the object
" Returns a TRUE When printed OR FALSE when OBJECT not found and EXITS!
</summary>
<param name="IDNum"></param>
<returns></returns>
<remarks></remarks>
Public  Function  Print( ByVal IDNum As Integer ) As Boolean
'Step 2 - Search for object with 1D
If objCustomerl.IDNumber = IDNum Then
'Step 3 - When found set to nothing
objCustomerl.Print()
'Step 4 - Return OK
Return  True

Els elf objCustomer2.IDNumber = IDNum
objCustomer2.Print()
Return True

Elself  objCustomer3.IDNumber = IDNum
objCustomer3.Print()
Return  True

Elself  objCustomer4.IDNumber = IDNum
objCustomer4.Print()
Return True

Elself  objCustomer5.IDNumber = IDNum
objCustomer5.Print()
Return True

Else
'Return False Not found
Return False

End If

End Function
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Step 14Create PRINTALL () SUB declarations: |
¢ Purpose ofttisSUBmethodists i mpl y cal | EACH DATABASE OBJECT6S (5 Cus
thus printing ALL OBJECTS.
¢ How it works:
A Calls each DATABASE OBJECT6S PRINT() METHOD.

*kkk

<summary>
Prints all objects in database by CALLING each object's PRINT() METHOD
</summary>
<remarks></remarks>
Public  Sub PrintAll()
objCustomerl.Print()
objCustomer2.Print()
objCustomer3.Print()

objCustomer4.Print()

objCustomer5.Print()

End Sub End Function
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Step15: RENAME Forml to frmMainForm. Set the controls as shown in figure below

Object Property Value

Forml Name frmMainForm
Text Main Form

Main Form !EE

Cugtomer Management |

Manager [nfarmation |

E sit

Step 16: Since this is a Windows ForriDriven Windows Application, the Startup Object will be setto frmMainForm :

Led b | Frm wb_ | MainMode.vh | frmCustomerMa,. nt.vb [Design] | frmMainForm,vb [Design] | clsPerson.vb >

Application J ‘ J
Complle

Assembly name: Root namespace;
Debug

[Lecturezasample1 |Lecturezasample1
Ref

ererences Application type: Icon;

Resources [windows application x| |(pefault rcon) = D
settings Startup form:

[FrmainForm | Assembly Information. .
Signing

W Enable application framenork
Security

Windows application Framework properties

Publish

W Enable %P visual styles
I Make single instance application
W Save My Settings on Shutdown

Authentication mode:

[windows

Shutdown mode:

=

[hen startup form doses

Splash screen:

Ef

[ rione

=] view Application Events
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‘ Step 17Main Form, FORM -LEVEL DECLARATIONS AND LOAD EVENT:

Option  Explicit On
Option  Strict On

Public Class frmMainForm

* *kkk * *kkk

"EVENT - HANDLER DECLARATIONS SECTION

Thkkkkkhkkkkkhkk * *kkkkkkhkhkk *kkk *

* *kkk *

<summary>
Calls Initialize() method in MODULE to LOAD OBJECTS to each pointer in database.

</summary>

<param name="sender"></param>

<param name="e"></param>

<remarks></remarks>
Private  Sub frmMainForm_Load( ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles MyBase.Load

‘Perform initializa tion by calling Module.Initialize() method
Initialize()

End Sub

Step 18: Main Form CustomerManagement_Click Event:

R R s o R R R R S e R R e e R R S R e R T e S S S R T T S S S T T S e e e s e e 2 e e

<summary>
Click Event creates object of Customer Management Form
" Calls METHOD in Form OBJECT so object can show itself
</summar y>
<param name="sender"></param>
<param name="e"></param>
<remarks></remarks>
Private  Sub btnCustomerManagement_Click( ByVal sender As System.Object, Byval e As
System.EventArgs) Handles btnCustomerManagement.Click
'Step 1 - Create object of Customer Management Form

Dim objCustomerManagementForm  As New frmCustomerManagement

'Step 2 - Display Customer Management Form
objCustomerManagementForm.ShowDialog()

End Sub
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Step 19:Main Form MANAGER BUTTON CLICK EVENT:

Vhkkkkkkkkhkhkkkkkkkhkhkhkhkkkkkkhkhkhkhkkkkkhkhkhkhkhkkkkkhkhkkhkkkkkkhkhkhkhkkkkhkhkhkhkkkkkkhkhkhkhkkkkkkx

<summary>
Click Event creates objec t of the Manager Information Form
" Calls METHOD in Form OBJECT so object can show itself
</summary>
<param name="sender"></param>
<param name="e"></param>
<remarks></remarks>
Private  Sub btnManager_Click( ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles btnManager.Click
'Step 1 - Create object of Employee Management Form
Dim objManagerinformationForm As New frmManagerinformation

'Step 2 - Display Employee Management Form
objManagerInformationForm.ShowDialog()
End Sub

| Step D:Main Form Exit_Click Event:

<summary>
Event - handler calls Form Close() method to close the Form.

</summary>

<param name="sender"></param>

<param name="e"></param>

<remarks></remarks>
Private  Sub btnExit_Click( ByVal sender As System.Obj ect, e As System.EventArgs)
Handles btnExit.Click

'Step 1 - Close yourself
MeClose()

End Sub

End Class
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Step 2L.: Create the Customer Management Form and add the controls shown below

Object Property Value
Form2 Name frm CustomerManagement
Text Customer Management

| Step22 FORM-LEVEL DECLARATIONS & OBJECT POINTER:

Option  Explicit On
Option  Strict On

Public Class frmCustomerManagement

* *kkk *

* *kkk

' FORM - LEVEL VARIABLES & OBJECT DECLARATIONS SECTION

*kkk *kkk *kkk

'Module - level Object POINTER Declaration
Private  objCus tomer As clsPerson

Step 23FORM LOAD EVENT :

Thkkkhhhkkkkhhhhhkkkhhhhkhkhkkrhhhhhkrkhkhhhhhkrkrhhhhhkkrhhhhkrrkkhhhiikxx

"EVENT - HANDLER DECLARATIONS SECTION
Thkkkkkkkhhkkkhhkkkhhkkkhkhkkhkhkkhhhkkhhhhhhhhhhkhkhhhkhhhkhhhkhhkhhhkhhhhhhhkhhhhhhhkhhhkhhhkhrhkhikhiikx
<summary>
" Form_Load event. Create object and popoulate Form controls
" With object's default values

</summary>

<param name="sender"></param>

<param name="e"></param>

<remarks></remarks>

Private  Sub frmCustomerManagement Load( ByVal sender As System.Object,

System.EventArgs) Handles MyBase.Load
'‘Cr eate Form - Level Object
objCustomer = New clsPerson

'Populate Form Controls with Object's DEFAULT data
With objCustomer
txtName.Text = .Name
txtIDNumber.Text = CStr (.IDNumber)
txtBirthDate.Text = CStr (.BirthDate)
txtAddress.Text = .Address
txtPhone.Text = .Phone
End With

*kkkkkkkkkkkhhkhkhk

ByVal

e As




