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UNN 7
Object-Oriented Programming (OOP) Basics
(Object-Oriented Programming (OOP) Basics)

Wan
® Object-Oriented Programming (OOP) Basics

® uaslduaLEIAn (Deep Dive) 184 U“nﬁ' 7: Object-Oriented Programming (OOP) Basics
1w VB.NET

® (Class LAz Object

® Properties, Methods, Fields

® Constructors 1% VB.NET (1212&n)

® 3§39 Instance (Creating an Instance)

° @Taazhagimwmi

UNUA: Object-Oriented Programming (OOP) Basics
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s3nLasn Object TwSawldouleviudl n1saanuuy Constructor AaTnuaanusudouln
38319 Object wandauazdasiudafanarnanmamnuassudun iz aa

nisluumfadAnfants @379 Instance Va4 Class Fananaiiansashs object Twaian
uiluuy Class MIa$1d Instance TanlwinWanaansnnuiudayauaziarituuas Object 1o
aei9873r M1 Tr319Ua23AN"T Instance aamgﬂﬁauﬁuﬁugmﬁﬁm@@iamsw"'@um
ldsunsudaiag

unitazisiunssan 0oP lwdadfiid laslddradvldafidnladny wiandebunfias
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gavihe msdlafugm oop litssudaslidoulusunsuldadu uddadunugiu
a%m%'umn’%'ﬂujuu’;ﬁmguga L% Inheritance, Polymorphism W&z Encapsulation Gavztelw

ﬁfﬂw”wmmmmaanLLUUIUSLanﬁsﬁﬁJsﬁauLLa:ﬁqmmwgo‘lmuamﬂ@

Object-Oriented Programming (OOP) Basics

e Class waz Object
e Properties, Methods, Fields
e Constructors
e NNI&I Instance
aoliidadnasundsindmin und 7: Object-Oriented Programming (OOP) Basics 1%

VB.NET wiauiathaldauuuasuiuuazdainsuuwinljuangndas

uN# 7: OOP Basics (VB.NET)
1) Class LLaz Object
o Class fia “uuuRuWidu7” (Blueprint) fwualasiasnitoya (Fields/Properties) Uz
WR&ANIIN (Methods)
« Object (Instance) ﬁaﬁdﬁgﬂaﬁoifuﬁomﬂ Class L@azaauLInaNan1ue (state) 19
A2L8d
« 1w VB.NET amaiiu Reference Type: sautsiarsivnauiindazifiu “drsde s
CRIVVRHEDES
' File: Person.vb
Option Strict On
Option Infer On
Option Explicit On

VB.NET Programming: Intermediate wih 2
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Public Class Person
' ===== 2) Fields, Properties, Methods 3zaTun8lumidanatl =====
End Class

f1dAQ: Class ... End Class, N303%a PascalCase, won IWaauaasivaanuidusziioy

2) Fields, Properties, Methods
Fields
. m”aLLﬂiﬁagﬂﬁﬂluﬂaﬂa IHAusaULase 9
« a23.du Private 1Wa encapsulation kazifasnumauiaasg 9
o 14 ReadOnly Lﬁammigﬂﬁmu@ﬂ%lﬁm (% TWan179), 19 Const 1aidludnasiiam
Compile
Public Class Person
Private _firstName As String ' backing field
Private _lastName As String
Public ReadOnly Id As Guid = Guid.NewGuid() ' field iUy ReadOnly
Private Const MaxNamelLength As Integer = 100 ' @hmﬁmadﬂma
End Class
Properties
o AWABSINTINTITIMEAIRTUEWAT O URD U I(ﬂUmmmmeﬂmiﬂzmmaawﬁaga
(validation) e
o Auto-Implemented Property: #u n3zay e lidasnInTIns e
. muqumniﬁﬁﬂﬁ L% Public Property Name As String %38 Public Property Name As
String Private Set
Public Class Person
Private _firstName As String

Private _lastName As String

' Auto-implemented (lifiassnsRiaw)

Public Property Age As Integer

' Property Ja33ne validate N backing field
Public Property FirstName As String
Get

VB.NET Programming: Intermediate wih 3
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Return _firstName

End Get

Set(value As String)
If value Is Nothing Then Throw New ArgumentNullException(NameOf(value))
If value.Length = 0 OrElse value.Length > 100 Then

Throw New ArgumentException("FirstName length must be 1..100.")

End If
_firstName = value

End Set

End Property

Public Property LastName As String
Get
Return _lastName
End Get
Set(value As String)
If String.IsNullOrWhiteSpace(value) Then
Throw New ArgumentException("LastName is required.")
End If
_lastName = value.Trim()
End Set
End Property

' Computed/Derived Property (81148819t887 duineann state nnelu)
Public ReadOnly Property FullName As String
Get
Return $"{FirstName} {LastName}"
End Get
End Property
End Class
w1 f1id: 19 Property 1ilu public interface nan unun1silla Field @39 9; 1% Private Set 1l
A “A9 immutable”
Methods

a 6 & & &
. Wﬂ@]ﬂiim/ﬂﬁﬂ“ﬁ%mﬂﬂﬂﬁ]ﬂmﬂ@
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« Sub (lAue) vs Function (AneN)
o afﬁ_lakl,u Overloading, Optional parameters, ParamArray, ByVal/ByRef
o |4 Shared f1%TLLNTAATZALAANE (static)
Public Class Person
! (9’T’JE]EhdL&J‘EE]@]Lﬂsﬂuaﬂ’]%Zﬂ']ﬂluﬂﬂ’]dﬂﬂ@@ﬂvﬂ
Public Sub Rename(newFirst As String, newLast As String)
Me.FirstName = newFirst
Me.LastName = newLast

End Sub

" LUTEARWIIWALAT (Function)
Public Function IsAdult() As Boolean
Return Age >= 18

End Function

' Overloading
Public Function Greet() As String
Return $"Hello, I'm {FullName}."

End Function

Public Function Greet(toName As String) As String
Return $"Hello {toName}, I'm {FullName}."

End Function

' Shared method (3=ALARTR)
Public Shared Function CreateDefaultAdult(first As String, last As String) As Person
Return New Person(first, last, 18)
End Function
End Class
LARANL:
« 14 ByRef losoadasutdmnmfasnionen
« 1% Optional uaz := (Named arguments) talwa1udne

o LENWTEA “UILRDIUL” 8ONINNLUTAA “EIUIHAT”

VB.NET Programming: Intermediate wih 5
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3) Constructors
. AAUFASALABSAD Sub New(...) FwsuwuasnusiSududasioauisnd
) afﬁ_lakl,u Overloading, Constructor Chaining #1711 Me.New(...) LRZNITLIUNADURATA
L83 UNIU MyBase.New(...)
« i Shared Constructor (Shared Sub New()) Switinisdanma munzdnsunsiado
NINYINTIZALANE
Public Class Person

' ===== Fields/Properties MMUAIDLNAOUNRIN =====

' AOURATALADINAN

Public Sub New(first As String, last As String, age As Integer)
Me.FirstName = first ' #{1% Property -> & validation
Me.LastName = last
Me.Age = age

End Sub

' AAUFATALADS overloading N MTANLINAULNIEI
Public Sub New(first As String, last As String)
Me.New(first, last, 0) ' constructor chaining

End Sub

' ABURATALABTING (FIWIL serializer/ORM/Designer)
Public Sub New()

' 919 MuALS U e

Me.FirstName = "Unknown"

Me.LastName = "Unknown"

Me.Age = 0
End Sub

' Shared constructor (%Iuﬂ‘%l,am@ia AppDomain)
Shared Sub New()
' 1% 1%Aa@ configuration TEALARNE NIBLA3H cache
End Sub
End Class

VB.NET Programming: Intermediate wih 6
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v

f19un"T initialize lasta: AlSuduvaIRad — drmnuadnsuduzasfas (chd) — dausan

3% (MyBase.New) —> tialu Sub New fJa91iu

4) N13&379 Instance (Object Creation)
o lEfa3 New air9eauiindannaaa
ot . ags g A < [ A '
e 38330 Object Initializer LWBLTANWIDWLWNBIALULIED
o 7 Type Inference (Dim x = New Person(...)) ladiada Option Infer On
' @ragenmIaLazltw

Module Program

Sub Main()
Dim p1 As New Person("Ada", "Lovelace", 28)
Console.WriteLine(p1.FullName) ' Ada Lovelace
Console.WriteLine(p1.IsAdult()) ' True

' Object initializer (B1WINBLIRNTARAILNTONINDIA)
Dim p2 As New Person With {

.FirstName = "Alan",

.LastName = "Turing",

Age = 23

1l usoaszaUAE (Shared) LNOFIIIATNAUIIAIZIN

Dim p3 = Person.CreateDefaultAdult("Grace", "Hopper")

' LARDIUSHIBLUTEA (encapsulation)

p2.Rename("Alan M.", "Turing")

Console.WriteLine(p2.Greet("Developer"))
' Output: Hello Developer, I'm Alan M. Turing.
End Sub
End Module
nanpgewa1MIlinuasuing: .NET 17 Garbage Collector 3an1swniizawiilan
8aluaie; nneaulinananinens Ians (Tulwaiaiadne) 1438930 IDisposable wazltau

N1 Using ... End Using

VB.NET Programming: Intermediate wih 7
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A18819Aa1d12917)16: BankAccount

8156 Fields/Properties/Methods/Constructors/Validation/Shared Members 88139030
' File: BankAccount.vb

Option Strict On

Option Infer On

Option Explicit On

Public Class BankAccount

Private Shared _accountsCreated As Integer =0 ' AIBLTZALANR
Private ReadOnly _number As String ' %mtll,mm”mu% (immutable)

Private _balance As Decimal

Public ReadOnly Property Number As String
Get
Return _number
End Get
End Property

Public ReadOnly Property Balance As Decimal
Get
Return _balance
End Get
End Property

' @18819 Property NnN3aT980uA 1 set (HN1LNTBA Deposit/Withdraw WNWANT set AT4)

Public Property OwnerName As String

' Shared (static) property
Public Shared ReadOnly Property AccountsCreated As Integer
Get

Return _accountsCreated

VB.NET Programming: Intermediate wih 8
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End Get
End Property

Public Sub New(number As String, ownerName As String, Optional opening As Decimal =
0D)
If String.IsNullOrWhiteSpace(number) Then Throw New ArgumentException("number
required”)
If String.IsNullOrWhiteSpace(ownerName) Then Throw New
ArgumentException("ownerName required")
If opening < 0D Then Throw New ArgumentOutOfRangeException(NameOf(opening),

"opening must be >= 0")

_number = number
OwnerName = ownerName

_balance = opening

Threading.Interlocked.Increment(_accountsCreated)

End Sub

Public Sub Deposit(amount As Decimal, Optional note As String = Nothing)
If amount <= 0D Then Throw New ArgumentOutOfRangeException(NameOf(amount),
"amount must be > 0")
_balance += amount
" Jufin log/lia ldaudaans
End Sub

Public Sub Withdraw(amount As Decimal)
If amount <= 0D Then Throw New ArgumentOutOfRangeException(NameOf(amount))
If amount > _balance Then Throw New InvalidOperationException("Insufficient funds")
_balance -= amount

End Sub

VB.NET Programming: Intermediate wih 9
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Public Overrides Function ToString() As String
Return $"#{Number} ({OwnerName}) Balance={Balance:n2}"
End Function
End Class
MILTW:
Module Program
Sub Main()
Dim acc = New BankAccount("001-0001", "Chouvalit", opening:=1000D)
acc.Deposit(250D)
acc.Withdraw(100D)

Console.WriteLine(acc) ' => #001-0001 (Chouvalit) Balance=1,150.00
Console.WriteLine($"Accounts created: {BankAccount.AccountsCreated}")
End Sub
End Module

Ada/A11uUAINTIILLNTS (Access Modifiers)
« Public LﬂTﬂﬁ@VL@Tnﬂﬁ
. =] o ~ o
o Friend wndslanelu Assembly Lagani
e Protected Lﬁwﬁa"l,@”l,uﬂmal,l,a:ﬂmagﬂ
e Private Mlatanizneluass

« Protected Friend (38 Private Protected 14 VB julwi) nantasnadnivaniunsnl
LWL

Y " ~ Ao 2, o A o & A o
WWINTG: ANLINAUAIT fl@mg@mmm"l,@ walrasdadadndn Weanutasanowaznis
ﬂﬂgd%’ﬂm

wanauzsaalagnssa (LLﬁﬁoagius:ﬁnﬁyug'm)
« 1% Properties unun13ia Fields @33 ¢ WNas$hu invariant
o uon WsaANUALREAIHE 88NN INSEARIHITEA
o 1% Shared amziflowu “Toya/NOANTINTLALARE” 934 9
o \flonaugasainasisududon W13 Factory Method %3a Builder
o dmsusauindnninydoudldle 15414 ReadOnly fields + Private Set w3aaanuuuli

Immutable

VB.NET Programming: Intermediate wih 10
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d31dn 9
qQ
° v a . A a 6 A
o Class MAUALIATIFTILATNEANTIY; Object ABBUFLAUTISI
o Fields \AURDULTI — Tauat Private wazlaiHw Properties
« Properties lugnamamav/muguiayaiinaan + A APl 283083 uad
e Methods H#eNuWg@NTIN, 38930 Overload/Optional/ByRef/Shared
o Constructors MAUARDIULLINAW; 1T Me.New(...) ¥i1 chaining, Shared Sub New
fRTLLAIVUIEALARNE
N1383719 Instance 17 New, 38951 Object Initializer, 3an3a18M3lTUd8 GC/Using
A A o Y
Walinswennslusanis
NG8IN1T WNRIUIIN:
e MNAFBU/SUABE19ULY Console AU (lassanalassns + .vb udazlng)
o uiasmnada@sInwidn Windows Forms/WPF (ﬁWafmdﬂ Properties)
o LWNRITERUNOANAR (Inheritance), Polymorphism (Overridable/Overrides), Interface
(Implements) @alUay

dunasy [

J18azldanLz9an (Deep Dive) 289 UNN 7: Object-Oriented

Programming (OOP) Basics Tw VB.NET

nuazad i lusray Concept — Technical Implementation — Best Practices — Pitfalls —

Advanced Notes taliqmudnlans naujuaznisldemais

iJ‘VI“?; 7: Object-Oriented Programming (OOP) Basics (L%aﬁﬂ)
1) Class LLaz Object
UWIAALBIAN
o Class = LWUURNYWLIE7 (Blueprint) — fN%1ai1 Object 2z “Hazly” (Fields/Properties)
wae “vnazlsla” (Methods)
« Object = BuauanTVaIAANT — X state (m‘ﬁ'Lﬁua%}') 8 behavior (wqamiuﬁm:ﬁw
5
VB.NET % A1 OOP wuy Reference Type:
e Object agﬂu Heap (W1280MN3N&1RIU reference type)
o @auU7 (13 Dim p As Person) 3ziAULNEY reference (address) A5las5 Object Tus

Heap

VB.NET Programming: Intermediate wih 11
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. il Object 144 reference f%a98n — GC (Garbage Collector) 2zAunHI8AUIN
00 Luaif
1 @rags:
Dim p1 As New Person("Ada", "Lovelace", 28)
Dim p2 As Person = p1 'p2 %ﬂﬂgd object W@gINL p1
p2.Age = 30
Console.WriteLine(p1.Age) ' Output: 30 (LWS’]Z% object Lﬁﬂ?ﬁu)
RANLLAA: TN6BINNT “clone” object A3 TN13¥1 Deep Copy/Prototype Pattern laltn1s

assign reference

2) Fields, Properties, Methods
Fields (3n8az1d8n1z98n)
« AUYaYa 939 284 object
o unld Private %38 Protected Lﬁaﬂaﬂ”ﬂﬁvﬁ’]mu Properties
« Static (Shared) Field — énnuriunnausuaud
] ém0814 Pitfall:
Public Class Counter
Public Shared Count As Integer = 0
Public Sub New()
Count += 1
End Sub
End Class

Dim c1 As New Counter()
Dim c2 As New Counter()

Console.WriteLine(Counter.Count) ' Output: 2 (LW‘S’]‘;Li‘ju Shared)

Properties (518812 8ALBIAN)
« Encapsulation: Tasrululiiyfoudrmeluass 9
o EWIIN:
o Validate input (#3382 UNUWINRRAAN)
o Compute value (ﬁﬁmm“qﬂﬂ%ﬁﬁﬂﬂ“ﬁ)
o Private Set — augnaliauldnnmeuen udadouldianzmoluaas

] ¢m88149 Property WUl Advanced:

VB.NET Programming: Intermediate wih 12
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Public Property Salary As Decimal
Get
Return _salary
End Get
Private Set(value As Decimal)
If value < 0 Then
Throw New ArgumentException("Salary cannot be negative.")
End If
_salary = value
End Set
End Property
u,mmaﬁgnﬁm (Best Practice):
o liila field @39 9 (Public Field) iz laiaunInaIugw invariant

o 1% Property unuiaxe

Methods (318azLdaALBIAN)
« Instance Method —> ¥9uU% object N&19LEN
o Shared Method — ¥nawlus=al class (1nidau static 1 C#)
e Overloading — %% method 1&g ua parameter 6197
e ByVal vs ByRef:
o ByVal (f1 default) — gsstwvadan (811w value type L% Integer 22 copy N
, oLilu reference type a2 copy reference)
o ByRef — &3a2LU7 reference lagass — LsaaauTauAa3e e
] ghasing:
Public Sub Increment(ByRef number As Integer)
number += 1

End Sub

Dim x As Integer = 5
Increment(x)

Console.WriteLine(x) ' Output: 6

3) Constructors (318azLd8ALBIAN)

ADANLIG
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«  Sub New(...) — Sunaaluifiila New object
o EUUAUW:
o Overloading (%818 constructor 1w class Lﬁm)
o Constructor Chaining (Me.New(...)) — 8@ duplication
o Calling Base Constructor (MyBase.New(...)) — 1n38i inheritance
] ¢n8819 Constructor Chaining:
Public Class Student
Public Property Name As String
Public Property Age As Integer

Public Sub New()
Me.New("Unknown", 0) ' \38N constructor KanN

End Sub

Public Sub New(name As String, age As Integer)
Me.Name = name
Me.Age = age
End Sub
End Class

Shared Constructor (318az1d8ALB9aN)
« Shared Sub New() — (3aniipsasadonia class Qﬂiﬁa@ﬂ%mﬂlu AppDomain
o 1T %L @1 default 52AU class, Cache, Configuration
] ghasing:
Public Class Config
Public Shared ReadOnly Setting As String
Shared Sub New()
Setting = "Loaded once"
End Sub
End Class

4) N15&379 Instance
nuuilng

Dim p As New Person("Alan", "Turing", 23)
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Object Initializer

Dim p As New Person With {
.FirstName = "Alan",
.LastName = "Turing",
Age = 23

}

Factory Method (Best Practice)

unufazaing instance lasass — lfiusea static tNaAILAQ invariant
Public Shared Function CreateAdult(name As String) As Person
Return New Person(name, "Unknown", 18)

End Function

Best Practices (VB.NET OOP)

1. Encapsulation — 1% Private fields + Public Properties
Constructor Validation — @323&2Ud" input dlLdie
Immutability (5’“%%13]15) — ReadOnly fields LLas Private Set
Separation of Concerns — LN logic giﬁﬁ]aaﬂﬁ]’m data model

Use Factory/Builder — 11 constructor i parameter L8

o o &~ w N

Dispose Pattern — @1 class 1% resource AMauan (File, DB Connection)

Pitfalls finuiion
o 1 Public Field — V‘iﬂﬁifﬂgamUlmﬂﬁyuvl@v[@yma (RAan encapsulation)
« 1% constructor wansaalag'lal chain — Teaddan
o Al Shared Sub New() — 1naa config/reusable data ﬂfvﬁﬁa’mﬂ%
o HURW ByVal nu ByRef Lfiasl,"ﬁ’ reference type (1% Object, List)

e 319 object we ki implement IDisposable 1i83ANIINIWENNT (1% DB Connection —>

memory leak)

Advanced Notes (tBaalgsldundalyl)
« Inheritance (n13&unan): 14 Inherits 1Wa reuse code
« Polymorphism: 1 Overridable L&z Overrides
o Interfaces: 17 Implements Lﬁaﬁﬁﬂuﬂ§@m1 (contract)

e Abstract Class: 11 Mustinherit #1171 class 7lia13gnaineas o
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L] sryuhBe@n
11 VB.NET OOP Basics:
e Class = LUURNUWLT87, Object = BUFLAUTAI
o 1% Fields — Properties — Methods atnad T
o AUAN ANIEIN object @28 Constructors / Factory Methods
o 1 Encapsulation, Validation, Shared Members, ByVal vs ByRef DHNLANIERY

. QﬁdiﬁﬂgﬁuLﬁaLﬁﬁﬁjﬁiﬁ'a Inheritance, Polymorphism, Interfaces Tuunoaly

Class LLaz Object

"] Class waz Object 11 VB.NET
a &
1) WWIRANKI 1%
A 6 A . A 1 a 6 o ot 9 I3 6
e Class = "WUURUWLTE" (Blueprint) 138 "WANUA" S%RIUN1IETIN00ULANG
o Mwuatieauidnduu "Idayaazls (Fields/Properties)
o MmMruaaauLIndu "vinazlsld" (Methods)
QI { LU &/ a
e Object (Instance) = a\‘iﬁgﬂmﬁwu’rﬂidﬁnﬂ Class
o LABTEaLLINANRDIUL (state) 1DuVDIAILDY
o WallaTeaNITINAUINN Class

[ wad1e § —> Class = ukwil / Object = 1114339 9 NATWTUIMUKKA

2) n15192n @ Class 14 VB.NET
Tassadafugu:
Public Class Person

' === Fields ===

Private _name As String

' === Property ===
Public Property Name As String
Get
Return _name
End Get
Set(value As String)

VB.NET Programming: Intermediate wih 16



4 o v A
g{uwuq’?{ammumiau

_name = value
End Set
End Property

' === Method ===
Public Sub SayHello()
Console.WriteLine($"Hello, my name is {Name}.")
End Sub
End Class
e Public Class ... End Class — ##nuaans
e Private / Public — aaugumaidnisdaya
o Fields — daudsiiudarnelu (state)
« Properties — sna9fmwILE W IIuuTaYa (encapsulation)

e Methods — WHANTIN/NIINH

3) 38319 Object (Instance)
\fiaf Class u&1 s13n308319 Object ldes New
Module Program
Sub Main()
' §319 Object 910 Class
Dim p1 As New Person()
p1.Name = "Ada Lovelace"
p1.SayHello()

" Output: Hello, my name is Ada Lovelace.

' §37198n Object
Dim p2 As New Person()
p2.Name = "Alan Turing"
p2.SayHello()
' Output: Hello, my name is Alan Turing.
End Sub
End Module
[ 9ad A7y — p1 uaz p2 Ao Object AWATAT D4UAIILUNIIN Class 1AM LAl state Va4

AL
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4) ANNFUNBE LA Class Uaz Object
e Class = M#%uaI1 Object Hazl1i4
«  Object = Busuaudass g Altluldsunsa
o Object uAnzAIN state 1uVBIAWLE
o Udld code 1@BINWIN Class
L] pmwdnaas (139uwIAa):

Class Person

I— Field: Name

L Method: SayHello()

Object A (370 Person)

[ Name =

"Ada Lovelace"

Object B (370 Person)

- Name = "Alan Turing"

5) INAKALBIAN
1. Reference Type
o Class 1% VB.NET 1Ju reference type — gautly object \ALLNEY "reference”
(FUAUIRUIBAINDN)
o M7 assign object A% copy reference hailt copy Toua
Dim p1 As New Person()

p1.Name = "Grace Hopper"

Dim p2 As Person = p1
p2.Name = "Changed Name"

Console.WriteLine(p1.Name) ' Output: Changed Name (L1312 p1, p2 i object Lﬁmﬁu)
Object Lifetime

© © N o g ~ 0D

o 1iie'lud reference lad object — GC (Garbage Collector) 2Ll object sl
lauaaluaia
o laidas delete @IBAIBI (WARBUAB C/C++)
10. Anonymous Object (VB.NET 9.0+)
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o VB.NET 8381308319 object nuulsisiaanandatam e (Anonymous Type)
11. Dim anon = New With {Key .Id = 1, .Name = "VB.NET"}
12. Console.WriteLine(anon.Name) ' VB.NET

6) Best Practices
1 14 Private Fields + Public Properties — WNalIALUNTEN D
| @378 Class — PascalCase (13% BankAccount, Person)

AL Option Strict On az Option Explicit On WWatladnuns cast Hadszian
1 1% Constructor (Sub New) #1%3UNNTAIANLINAUUBI object

7) Pitfalls (3pRAANa IATinULaE)

] 14 Public Field @59 9 (azida Encapsulation)

L] sUawIzning p1 = p2 (assign reference — object %@ﬁLﬁU’Jﬁ%) Ay “copy object” (@Ta\‘l
implement clone 183)

(1 Auld New — vilw@audls object 1 Nothing ua2iSanls — 1Aa NullReferenceException
Dim p As Person

p.SayHello() ' | Error: Object reference not set to an instance of an object.

L aql
e Class = LUURNRITEY — fnualassgssuasnginssu
. 2 d o - o
e Object = 8INFIIIIN Class — & state VBINILDI
' { [ . . . a &’ a .
e Class agﬁs:@m design-time / code, Object LNAVWAIINDW runtime

e VB.NET 14 reference type — da9it1a1509 reference WAz object lifetime

dnagnelilsunsn VB.NET 1389 Class uaz Object uuy walvls + Taseadns + eradunalan
+ HANIIW
udadn 2 &

. ‘[ﬂmnwﬁyug"m 3 Tusunsa — uiulasaa3ng Class + Object (Basic OOP)

o Tlusunsauniszand 3 Tdsunss — 19 Class + Object luuSunass

[ @i 1: Tsunsaingu (Basic)
"1 Tdsunsafi 1: Person Class

Tavsasola
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VBNetOOP_Basic1/

Person.vb
Option Strict On
Option Explicit On

Public Class Person
Public Property Name As String
Public Property Age As Integer

Public Sub SayHello()
Console.WriteLine($"Hello, my name is {Name}, I'm {Age} years old.")
End Sub
End Class
Program.vb
Module Program
Sub Main()
Dim p1 As New Person()
p1.Name = "Ada Lovelace"
p1.Age = 28
p1.SayHello()

Dim p2 As New Person()
p2.Name = "Alan Turing"

p2.Age = 23
p2.SayHello()
End Sub
End Module
HAN1IIH

Hello, my name is Ada Lovelace, I'm 28 years old.

Hello, my name is Alan Turing, I'm 23 years old.

[ Tusunsaidi 2: Rectangle Class
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Tavsasola

VBNetOOP_Basic2/

Rectangle.vb
Option Strict On
Option Explicit On

Public Class Rectangle
Public Property Width As Double
Public Property Height As Double

Public Function Area() As Double
Return Width * Height

End Function

Public Function Perimeter() As Double
Return 2 * (Width + Height)
End Function
End Class
Program.vb
Module Program
Sub Main()
Dim rect As New Rectangle()
rect.Width = 5
rect.Height = 3

Console.WriteLine($"Width={rect.Width}, Height={rect.Height}")
Console.WriteLine($"Area={rect.Area()}, Perimeter={rect.Perimeter()}")
End Sub
End Module
NANI3%
Width=5, Height=3

Area=15, Perimeter=16
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] TﬂiLLﬂi&l‘ﬁ 3: Student Class with Constructor
Tassasola

VBNetOOP_Basic3/

Student.vb
L Program.vb

Student.vb

Option Strict On

Option Explicit On

Public Class Student
Public Property Id As Integer
Public Property Name As String
Public Property Score As Double

' Constructor

Public Sub New(id As Integer, name As String, score As Double)
Me.ld = id
Me.Name = name
Me.Score = score

End Sub

Public Function IsPassed() As Boolean
Return Score >= 50
End Function
End Class
Program.vb
Module Program
Sub Main()
Dim s1 As New Student(1, "Alice", 75)
Dim s2 As New Student(2, "Bob", 45)

Console.WriteLine($"{s1.Name} Passed? {s1.IsPassed()}")
Console.WriteLine($"{s2.Name} Passed? {s2.IsPassed()}")
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End Sub
End Module
HAN1IIH
Alice Passed? True

Bob Passed? False

[ dwdi 2: Tﬂmmmm’;ﬂszqm‘f (Applied)
[ Tsunsafi 4: Bank Account System
Tassasolna

VBNetOOP_App1/

BankAccount.vb
Option Strict On
Option Explicit On

Public Class BankAccount
Public Property AccountNumber As String
Public Property Owner As String

Private _balance As Decimal

Public Sub New(number As String, owner As String, Optional balance As Decimal = 0)
AccountNumber = number
Me.Owner = owner
_balance = balance

End Sub

Public Sub Deposit(amount As Decimal)
If amount <= 0 Then Throw New ArgumentException("Invalid amount")
_balance += amount

End Sub

Public Sub Withdraw(amount As Decimal)

If amount > _balance Then Throw New InvalidOperationException("Insufficient funds")
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_balance -= amount

End Sub

Public ReadOnly Property Balance As Decimal
Get
Return _balance
End Get
End Property

Public Overrides Function ToString() As String
Return $"{AccountNumber} - {Owner}, Balance: {_balance:C}"
End Function
End Class
Program.vb
Module Program
Sub Main()
Dim acc As New BankAccount("001-1001", "Chouvalit", 1000D)
acc.Deposit(500D)
acc.Withdraw(200D)

Console.WriteLine(acc.ToString())
End Sub
End Module
HANI3I%

001-1001 - Chouvalit, Balance: B1,300.00

] Tuswnsan 5: Library Book Management
Taseaselola

VBNetOOP_App2/

Option Strict On
Option Explicit On
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Public Class Book
Public Property Title As String
Public Property Author As String

Public Property IsBorrowed As Boolean

Public Sub New(title As String, author As String)
Me.Title = title
Me.Author = author
Me.IsBorrowed = False

End Sub

Public Sub Borrow()
If IsBorrowed Then
Console.WriteLine($"{Title}' is already borrowed.")
Else
IsBorrowed = True
Console.WriteLine($"You borrowed '{Title}'.")
End If
End Sub

Public Sub ReturnBook()
If Not IsBorrowed Then
Console.WriteLine($"{Title}' was not borrowed.")
Else
IsBorrowed = False
Console.WriteLine($"You returned '{Title}'.")
End If
End Sub
End Class
Program.vb
Module Program
Sub Main()
Dim b1 As New Book("Clean Code", "Robert C. Martin")
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b1.Borrow()
b1.Borrow()
b1.ReturnBook()
End Sub
End Module
NANI3 3
You borrowed 'Clean Code'.
'Clean Code' is already borrowed.

You returned 'Clean Code'.

[ Tsunsafi 6: E-Commerce Shopping Cart
Tassasolna
VBNetOOP_App3/

Product.vb

Product.vb
Option Strict On
Option Explicit On

Public Class Product
Public Property Name As String
Public Property Price As Decimal

Public Sub New(name As String, price As Decimal)
Me.Name = name
Me.Price = price
End Sub
End Class
Cart.vb
Option Strict On
Option Explicit On

Imports System.Collections.Generic
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Public Class Cart
Private items As New List(Of Product)

Public Sub Addltem(p As Product)
items.Add(p)
End Sub

Public Function Total() As Decimal
Dim sum As Decimal = 0
For Each p In items
sum += p.Price
Next
Return sum

End Function

Public Sub Showltems()
For Each p In items
Console.WriteLine($"{p.Name} - {p.Price:C}")
Next
End Sub
End Class
Program.vb
Module Program
Sub Main()
Dim cart As New Cart()
cart.AddIitem(New Product("Laptop", 25000D))
cart.AddIitem(New Product("Mouse", 500D))
cart.AddIitem(New Product("Keyboard", 1200D))

Console.WriteLine("ltems in cart:")
cart.Showltems()
Console.WriteLine($"Total = {cart.Total():C}")
End Sub
End Module
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NAN1IIW

Items in cart:

Laptop - 1825,000.00
Mouse - B500.00
Keyboard - 81,200.00
Total = B26,700.00

L &g
e 3 Tﬂmnwﬁyug'm —> gawM3l4 Class + Object L{joa6f (Person, Rectangle, Student)
o 3ldsunsuilszand — 19 0OP luuass (BankAccount, Library Book, Shopping
Cart)

o fIBUARN Field, Property, Method, Constructor, Instance, Encapsulation
Properties, Methods, Fields

L] aSuuizedan
1. Fields
=1 b =3 .
o fo aqudsnalwaana (AusAIUzUad Object)
o unUszmendu Private tWaTawinoazidea (Encapsulation)
o  ADE:
e Private name As String
e Private age As Integer
2. Properties
A o o o Y = .
e A8 AINANIAIKRIULYNNY Fields
o § Get (A9en) uaz Set (Muuad1)
. sl‘*fl,wdamuquﬁaga L% @3RI a% AW uad
o ABE:

e Public Property Age As Integer

o Get
o Return age
o End Get

Set(value As Integer)

. If value >= 0 Then
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o age = value
o End If
o End Set

End Property
3. Methods
o fp WINTuNIangANIINVDY Object
o FUszunana / ﬁ’m’mﬁ'u*’ﬁ”agaslu Fields/Properties
o @aad:
e Public Sub Showlinfo()
o Console.WriteLine($"Name: {name}, Age: {age}")

e End Sub
[ aragnslusunsaiingin (3 Tusunsa)

[ Talsunsafi 1: Fields + Properties 1ijp9@w
Tassaselola
OOP_Basics1/
L Module1.vb
Module1.vb
Module Module1
Public Class Person
' Field

Private name As String

' Property
Public Property NameProperty As String
Get
Return name
End Get
Set(value As String)
name = value
End Set
End Property
End Class
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Sub Main()
Dim p As New Person()
p.NameProperty = "Alice"
Console.WriteLine("Name: " & p.NameProperty)
End Sub
End Module
NANII

Name: Alice

[ Tsunsafi 2: Fields + Properties + Methods
Taseasrelola
OOP_Basics2/
L Module1.vb
Module1.vb
Module Module1
Public Class Rectangle

' Fields

Private width As Double

Private height As Double

' Properties
Public Property Width As Double
Get
Return width
End Get
Set(value As Double)
If value > 0 Then width = value
End Set
End Property

Public Property Height As Double
Get
Return height
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End Get
Set(value As Double)
If value > 0 Then height = value
End Set
End Property

' Method

Public Function Area() As Double
Return width * height

End Function

End Class

Sub Main()
Dim rect As New Rectangle()
rect.Width = 5
rect.Height = 10
Console.WriteLine("Area: " & rect.Area())
End Sub
End Module
HANI3I%

Area: 50

] tﬂitlﬂi&lﬁ 3: Fields Private + Encapsulation W% Property
Taseaselola
OOP_Basics3/
L Module1.vb
Module1.vb
Module Module1
Public Class BankAccount

Private balance As Decimal

' Property 4n13@v298ay
Public Property Balance As Decimal

Get
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Return balance
End Get
Set(value As Decimal)
If value >= 0 Then
balance = value
Else
Console.WriteLine("Balance cannot be negative!")
End If
End Set
End Property

' Method HNNLIW
Public Sub Deposit(amount As Decimal)
Balance += amount

End Sub

' Method Dot
Public Sub Withdraw(amount As Decimal)
If Balance >= amount Then
Balance -= amount
Else
Console.WriteLine("Insufficient funds!")
End If
End Sub
End Class

Sub Main()
Dim acc As New BankAccount()
acc.Deposit(1000)
acc.Withdraw(300)

Console.WriteLine("Balance: " & acc.Balance)

acc.Withdraw(1000)
End Sub

VB.NET Programming: Intermediate wih 32



End Module
NANI3IW
Balance: 700

Insufficient funds!

[ ehadslusunsaunwidszana (3 ldsunsa)

1 Tilsunsa 4: Student Class + GPA Calculator

OOP_Student/
L Module1.vb
Module Module1
Public Class Student
Private name As String

Private scores As New List(Of Integer)

Public Property NameProperty As String
Get
Return name
End Get
Set(value As String)
name = value
End Set
End Property

' Method Lﬁuﬂnmu
Public Sub AddScore(score As Integer)
scores.Add(score)

End Sub

' Method A113th GPA

Public Function GetAverage() As Double
If scores.Count = 0 Then Return 0
Return scores.Average()

End Function
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