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(Design Patterns)

® Design Patterns
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UNUA: Design Patterns
¢ eda LA Y4 gy = o K~ x>
rm?aammumanmswmqmmw‘lmwml,muagnummmmmlumimﬂuIﬂ@Lﬂwuu THE
4 " @ @ ¢ @ A v A A '
muagﬂumﬂm UWINNNITBaNLUUBBNALIINTHAIATFI Lwalﬁ’lﬂﬂummquu AUA
snlddine wazaansnvsnafiaasini 9 lalaslivhanalassaiiadu Design Patterns 391iu
A = o s A I [ s :’ v ndni a ¢ v
w3avdadantisldvnwawmanTaud lwdywinseanuuug o ABADNNGIAT
uniiis Design Patterns Nfiualdlu VBINET uazuaUndiaduais laur Singleton,
Factory Method, Repository, Dependency Injection (DI), LLaz Observer Pattern madnlauas
L% U ¥ [} v . s . . s ‘3
ﬂszqn@ﬂ"ﬁ pattern wianfaztulilaad modularity, reusability, L&z maintainability 832
Singleton Pattern 1Ju pattern MilA1uQuMIATI9Tanl#TIRLY instance Laaluszuy
WANNZEIATUIANNT resource NIIEIINAY LT mn%amiagmﬁaga %38 configuration VadlLayl
WALATY NTLT Singleton amagﬂﬁaa‘*ﬁaﬂam"ﬁaﬁﬁwmaLLa:Lﬁwﬂizﬁwﬁmwmaaizuu
Factory Method Pattern °1hzlLmﬂﬂszmumsa%“ﬂﬁmqaaﬂﬁ]’mmﬂfom nlildsunsu
A A . A o . . A A o o
sansnilisusfiaves object Nai1sldlagliniznudiudusasszuy Pattern daiuayunannis

Open/Closed Principle 289 SOLID uazthlwlaadantudanisifouuas
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Repository Pattern \Juuuwinslunisiamimadhiistoys vilwniaigaudegiudays
Wazn13 query Tayagnuunaanain logic vasldsunsunan lildadanuazaia nasauie
I8z maintainable N13l% Repository Pattern 3tslwmuninifsuunsstayalalaslinyzny
' A
fauduvedldsunsy

Dependency Injection (DI) Ju pattern fiTi8aanstBanlosTeringaans vnlilaad

, \ P VIR - '
mmﬁwquua:maaumwu BAWAWIRINNID inject dependency W1 constructor, property
¥ . A 1 £ %

38 method uNwMI&$ instance Meluaaalanass StroailayunannIy SOLID uaz test-
driven development
IS o o o o . . ° v A

Observer Pattern 114 pattern §1%3IU3@N1INU event-driven programming Vlﬂ%’;@lqum

sannuindendaula (observers) Lilaifiananisniunsadng mild Observer Pattern 73wl
v A | o A \ \ ' ! &
ldatangu sasiumaasuutadluamine uaziodansvenofiaaslaslainsznusaiudusas

VY

Design Patterns
e Singleton
¢ Factory Method
¢ Repository
¢ Dependency Injection (DI)

e Observer Pattern

unfi 18: Design Patterns
1. Singleton Pattern
UWIAR
o Iiflomndosnsld aaafiigsdnauandinarnaaansrinewaasldsunsa
o @08NIMIMEINU: NNIIAMT Configuration, Logging, Database Connection Pool
o Uad: aANILTNINENNT, muqumwﬂ’wﬁﬂﬁdm
o Tad: ldwsundeanarnliiie Global State NgnaaniInagay
Tanalasie
Public Class Logger

Private Shared _instance As Logger

Private Shared ReadOnly _lock As New Object()

Private Sub New()

VB.NET Programming: Professional wih 2
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! ﬂaaﬁ'ums new INNNYUan
End Sub

Public Shared ReadOnly Property Instance As Logger
Get
SynclLock _lock
If _instance Is Nothing Then
_instance = New Logger()
End If
Return _instance
End SyncLock
End Get
End Property

Public Sub Log(message As String)
Console.WriteLine($"[{DateTime.Now}] {message}")
End Sub
End Class
M3 LTn
Logger.Instance.Log(“Lé&lmiﬁ’]mmladizuu")

Logger.Instance.Log("uvuﬁﬂﬂ'agaﬁ’l L%ﬁ]“)

2. Factory Method Pattern
UWIAR
o A o o 1o (Y (Y < € Vo @
. ITLNBLiﬁﬁﬂdﬂ’]ﬁl‘ﬁ ﬂﬂ"lﬁltNﬂ’]‘H%ﬂIﬂidﬁi’]ﬂﬂ"liﬁi"l\‘]aa‘ul?ﬂﬂ@l LLG]?L]E\]QEJEL‘VH ﬂa’]ﬁ'ﬁﬂ
[ v 1 [~ 3 [
Lﬂ%g}l‘mwum'\aaumnmmﬂwu%gnm’m
[ Aa a [ ' Y
e WNENUIzUUNN nstdasnudasiszinnuasaaudnauasg ) Lo NI1IRINY Shape,
Payment Method, Report Exporter
Tananating
' Product
Public Mustinherit Class Shape
Public MustOverride Sub Draw()
End Class

VB.NET Programming: Professional wih 3
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' Concrete Product
Public Class Circle
Inherits Shape
Public Overrides Sub Draw()
Console.WriteLine("31@33nay")
End Sub
End Class

Public Class Square
Inherits Shape
Public Overrides Sub Draw()
Console. WriteLine("1naftnan ")
End Sub
End Class

' Factory
Public Mustinherit Class ShapeFactory

Public MustOverride Function CreateShape() As Shape
End Class

' Concrete Factory
Public Class CircleFactory
Inherits ShapeFactory
Public Overrides Function CreateShape() As Shape
Return New Circle()
End Function

End Class

Public Class SquareFactory
Inherits ShapeFactory
Public Overrides Function CreateShape() As Shape
Return New Square()
End Function

End Class

VB.NET Programming: Professional wih 4
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M3l
Dim factory As ShapeFactory = New CircleFactory()
Dim shape As Shape = factory.CreateShape()

shape.Draw() 'URAIHNA: 319NNV

3. Repository Pattern
UWIAR
o lglun1susn Data Access Layer (DAL) aan31n Business Logic Layer (BLL)
« Repository nwiiniidu dananeszwinualiu Database
. dod: nameviy, Wasugudayalaslinszny Business Logic
Tanalating
" Entity
Public Class Product
Public Property Id As Integer
Public Property Name As String
End Class

' Repository Interface

Public Interface IProductRepository
Function GetAll() As IEnumerable(Of Product)
Sub Add(product As Product)

End Interface
' Repository Implementation (In-Memory)
Public Class ProductRepository
Implements IProductRepository
Private ReadOnly _products As New List(Of Product)()
Public Function GetAll() As IEnumerable(Of Product) Implements IProductRepository.GetAll
Return _products

End Function

Public Sub Add(product As Product) Implements IProductRepository.Add

VB.NET Programming: Professional wih 5
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_products.Add(product)
End Sub
End Class
M3 lTen
Dim repo As IProductRepository = New ProductRepository()
repo.Add(New Product With {.Id = 1, .Name = "Notebook"})
repo.Add(New Product With {.Id = 2, .Name = "Mouse"})

For Each p In repo.GetAll()
Console.WriteLine($"{p.ld} - {p.Name}")
Next

4. Dependency Injection (DI)
UWIAR
o  faM3T §IN1IALADST (Dependency) ITNNLWHBNLUIN unuiazaPatasluesns
o thlilda Bandn, nagavdsg, 11la 81 Implementation 1e
o 1fﬂﬁu loC Container (114 Autofac, Unity, Microsoft.Extensions.Dependencylnjection)
Tan®a28a819 (Manual DI)
' Service Interface
Public Interface IMessageService
Sub Send(message As String)

End Interface

' Concrete Service
Public Class EmailService
Implements IMessageService
Public Sub Send(message As String) Implements IMessageService.Send
Console.WriteLine($"ﬁ\151,&1a: {message}")
End Sub
End Class

' Consumer Class
Public Class Notification

Private ReadOnly _service As IMessageService

VB.NET Programming: Professional wih 6
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Public Sub New(service As IMessageService)
_service = service

End Sub

Public Sub Notify(userMessage As String)
_service.Send(userMessage)
End Sub
End Class
M3 LTn
Dim service As IMessageService = New EmailService()
Dim notify As New Notification(service)

notify.Notify("&laIFU TN &)

5. Observer Pattern
UIAA
o 1Flugnun3oing anaudNNBSLLY One-to-Many
« 1ilo Subject WaswulasanIwe — udsLiian Observer e
e 6128879 72U Event, Stock Price, Ul Binding
Tanalatie
' Observer Interface
Public Interface IObserver
Sub Update(price As Decimal)

End Interface

' Subject
Public Class Stock
Private ReadOnly observers As New List(Of IObserver)()

Private _price As Decimal

Public Sub Attach(observer As IObserver)
observers.Add(observer)

End Sub

VB.NET Programming: Professional wih 7
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Public Sub Detach(observer As IObserver)
observers.Remove(observer)

End Sub

Public Sub SetPrice(newPrice As Decimal)
_price = newPrice
NotifyObservers()

End Sub

Private Sub NotifyObservers()
For Each obs In observers
obs.Update(_price)
Next
End Sub
End Class

' Concrete Observer
Public Class Investor

Implements |Observer

Private _name As String
Public Sub New(name As String)
_hame = name

End Sub

Public Sub Update(price As Decimal) Implements 10bserver.Update
Console.WriteLine($"{_name} lasunsudaien S’lmﬁ’u&lm&i: {price}")
End Sub
End Class
MBI
Dim stock As New Stock()
Dim inv1 As New Investor("®Jo18")

Dim inv2 As New Investor("8NWd4")

VB.NET Programming: Professional wih 8
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stock.Attach(inv1)
stock.Attach(inv2)

stock.SetPrice(120.5D)
'RUTIY LATUNNTLAILA A% ﬁmﬁusl,mj: 120.5

"aundd ldsumududan nandulnd: 1205

a1l
qQ
. L% d'l va A a 6 A [}
o Singleton — lHifaasnnldliissduauansiis 1w Logger
% [~ 6 1 s A U
« Factory Method — &31988UL3nAK% Factory Usuidasudszianladne
« Repository — usnmsiinfistioyaaanain Business Logic
« Dependency Injection (DI) — & dependency :NNMEKAN LWaANUDAREWUAS
testability

e Observer — MNUTUULIILAaWTaTN TR WIS

Design Patterns (L%ﬂﬁﬂsl% VB.NET)

1. Singleton Pattern
Concept
a A & 2 a v 2 v & .
o  ARNRU DWALARDINYINRWILA LD LLﬂZL“IJ’]ﬂGVL@Y]’JY]diz‘UU (Global Access Point)

AaA

. sl"ﬁ'm‘i_lﬂm resource NAWNUEI 1T Database Connection, Logger, Configuration
Manager
Structure
e Private Constructor — il New ¢
e Shared Property/Method — Lﬂuﬁgmﬂ"]ﬁd (Instance)

« Thread-Safe — fJasnuilon1 Multi-thread &34 instance "

s 1 o 6 A . A
o UnHANUILAMNAN (LTILNEY object LAEN)

v & A a a
(] ﬂ?ﬂﬂ“?@Lmqﬂ\‘]LWUﬂﬂL@U'}

o milmiAvanusuduaznansidy Global State — snsdan1Inasau (Unit Test)
o ¥l Coupling &9
Real-World Use Case

e Logger

VB.NET Programming: Professional wh 9
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e App Configuration (a"mﬁ]'mVLW§ app.config)

e Connection Pool

2. Factory Method Pattern
Concept

o Encapsulate N3xUIHNNIRING object — a@m’l‘iﬁw\l’l New lagiass

o 1# Subclass dafiulain object uuvlnuazgnaing

o a0l#ld@ Open for Extension, Closed for Modification (#ann1s OCP 289 SOLID)
Structure

e Product (Abstract Class / Interface)

e ConcreteProduct (Implementation 334)

e Creator (Factory) — WBAAFIMILEINY Product

e ConcreteCreator — fMMAUANIIRINS Product LeARZTIA

o LWNUITLANVBY object lalaylidasnnlaanan

o nuszuuideisassu ware3Uuu 3% Payment (CreditCard/PayPal/QR)

e omgufaududn Product §1manann

+ @aglT370nU Abstract Factory w3a DI Container luszuulwg)
Real-World Use Case

e Exporter (PDF, Excel, Word)

¢ Payment Gateway

e Ul Control Factory

3. Repository Pattern
Concept
o 1u Layer “7‘1' ﬁ:uﬂa’l\‘l‘szwi’]\‘i Business Logic N Data Access (Database, API, File)
. aamyttauvaslda Query
« Wauw Database lélas'lainszny Layer 8w
Structure
e Entity — ﬂ’agaﬁﬁd VI Product, Customer
 Repository Interface — fWHATYY LT% GetAll(), Add()

¢ Repository Implementation — L%amia DB (SQL, NoSQL, File, API)

VB.NET Programming: Professional wh 10
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« Service Layer — 13unld Repository

Pros
o Test ladne (14 FakeRepository / MockRepository)
o Decouple 3:%3139 Business Logic ez Database

e RNV MEIINAL Unit of Work

« TdaonadnTaudrinars Repository

« 11 Query TUTaw — Repository 81auaulng)
Real-World Use Case

«  Product Repository (1faudia SQL/NoSQL)

e User Repository (Login, Register, Profile)

¢ Logging Repository (Lﬁf_l‘u, Log aﬂWﬁ/DB)

4. Dependency Injection (DI)
Concept
o Lmu‘ﬁl Class ¢&319 Dependency ALALDY (new) — T Dependency gﬂﬁdLﬁ’]N’l
IMNNEnaN
o 1FAUNRANMT Inversion of Control (IoC)
e 8@ Coupling, L‘ﬁlil Testability
Structure
« Service Interface — MWUAFTYY
e Concrete Implementation — NI HITI
o Consumer Class — 3U Service W% Constructor/Property

o DI Container (11% Autofac, Unity, .NET Core DI) — 78 resolve dependencies

o 1Ud8u Implementation @418 (EmailService <> SMSService)
X e

o Testy1yUH (1"5 Mock Service)

o lassais Clean & Flexible

o M lild Container — @a4 inject Las —> laaTuTan

o t1l4 Container — a1381n@an1s Debug
Real-World Use Case

¢ Notification System (Email, SMS, Push Notification)

VB.NET Programming: Professional wh 11
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e Payment Service (CreditCard, PayPal)

e Logging Service (Console, File, Database)

5. Observer Pattern
Concept
e  ANMUFNNUT One-to-Many
o Lﬁia Subject (Publisher) Lﬂﬁiﬂu —> 139 Observer (Subscriber) ‘qﬂéﬁ
e LWANZNUIZUU Event-driven
Structure
o Subject — AU Observer, usaidla state 1o
e Observer Interface — MN%H“a Update()

e ConcreteObserver — AaURHAIADNTIURLWLLRS

e Loose Coupling — Subject "[,gjéfmi’ Observer ¥Naue 3L

e LWI/AU Observer 1@ runtime

e 114 Observer aNNLAKLLI — a139LAa Performance Issue
& &
o Debug #1n (\AQN1I propagate NALTH)
Real-World Use Case

e Stock Price — LLﬁTﬁﬁfﬂamu
o Chat Application — wistilafivaanulnd

e Ul Event — Button Click, Data Binding

L] n9ysm1n19 (Integration Idea)
suu@amYin 32U E-Commerce (VB.NET)
e Singleton — T du Logger (Vlgdizuml,‘?ﬁ( object Lﬁm)
« Factory Method — l%&319 Payment Method (CreditCard, PayPal, QRCode)
e Repository — lflLen Data Access LT ProductRepository, OrderRepository
o Dependency Injection — &4 Service Lﬂ"lij Business Logic T% INotificationService

o Observer — L39L@8% Stock Update 1473 Investor 38 Ul Realtime

Singleton Pattern (VB.NET)

VB.NET Programming: Professional wih 12
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1. UBIARA (Concept)
M A . P [ A aAa ¢ = .
Singleton A& Design Pattern quﬂmmwm 9 NondLLaAKDLAY] (Single Instance) Tu
ldsunsunanae uazdassnansadhisldannyni
= qdALy:
A A a 6
o  ANR NLNYIDNHALAWDLALD
o A Qﬂt“ff’lﬁdﬂﬁ']d (Global Access Point)

. muqumia%"’m@i”w private constructor

2. laveass (Structure)

| - instance | ' @217 Shared \ALBURULABTLALD

| - New() Private | ' ta9nun3asndannnngwan

| + Instance | ' Property S1%3UGN090UTLAKS

| + Method() | ' wsaaUné

3. le,ﬁd (Pros)

L] dsznganIwenns (5% connection, logger)

[ auqu state I&nfidien

L 1gdne LﬂTﬂﬁamﬂnﬂﬁ

4.9082% (Cons)

1 anananendln Global State — leaswnniusnn (High Coupling)
] i1 Unit Test &N (mock &)

| Thread Safety A8I7229 (multi-thread)

5. A12t191Aa VB.NET (Thread-Safe Singleton)
Public Class Logger

AUBUELAWDLALN

Private Shared _instance As Logger

Private Shared ReadOnly _lock As New Object()

VB.NET Programming: Professional wh 13
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! ﬂaaﬁ'umi new INNLUDN
Private Sub New()
End Sub

' Property &MWL D9 URULAKS
Public Shared ReadOnly Property Instance As Logger
Get
SyncLock _lock
If _instance Is Nothing Then
_instance = New Logger()
End If
Return _instance
End SyncLock
End Get
End Property

G LG
Public Sub Log(message As String)
Console.WriteLine($"[{DateTime.Now:HH:mm:ss}] {message}")
End Sub
End Class

6. N131Z91% (Usage)
Module Program
Sub Main()
" \3un 4 Logger W1 Instance
Logger.Instance.Log("Lé&l‘i‘;UﬁJ")
Logger.Instance.Log("ﬁJvuﬁmTaQaﬁuﬁﬁ")
Logger.Instance.Log("sxuuilan13vin91u")
End Sub
End Module
| Output:
[10:15:30] 1503211

[10:15:30] duninToyaiui

VB.NET Programming: Professional wih 14
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[10:15:30] Y2UUTANIIVIN9W

7. Best Practices
1. Lazy Initialization — &3 object faultnuas (ﬂiz‘lﬁ{]’@] resource)
Thread-Safety — 1 SyncLock 1J84n% multi-thread 3198 URUAKDEN

Sealed Class (NotInheritable) — nulil# subclass &34 instance 1l

> 0N

1% Dependency Injection unw 5{5@1‘1&@' —> LI2 test 418NN

8. N31l3zyNA 15039 (Use Cases)
o Logger System — 1ufin log 91nMN module lunden
. . ' & .
¢ Configuration Manager — Tnaadinauinan Ina app.config
¢ Database Connection Pool — muquﬁ’m’m connection Nida

e Cache Manager — Lﬁﬂfﬂgamfﬂaﬂ (8@N13 query DB)

dad1slusunsa VB.INET uui@alWs 1igany Singleton Pattern
L wwazutiadu 2 §w
o #ugw 3 Tusunsu — Singleton luguuuiilsiias
o uwlszgna 3 ldsunsn — 1h Singleton lulgluszundnaasais
UMGRLHARCE T
(1 Tasean9nalsunsy
] 1eaLea VB.NET
1 éfaduelaa

L] WansTie

] 5@l 1: Singleton (W33 3 Tul3una)

]
=

] Tusunsad 1: Logger Singleton (Nug wign)
Taseasns

SingletonLogger/

Logger.vb
Public Notinheritable Class Logger

VB.NET Programming: Professional wh 15
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Private Shared _instance As Logger

Private Shared ReadOnly _lock As New Object()

' Ja9nwn1IRINY instance INNANLRAN
Private Sub New()
End Sub

Public Shared ReadOnly Property Instance As Logger
Get
SyncLock _lock
If _instance Is Nothing Then
_instance = New Logger()
End If
Return _instance
End SyncLock
End Get
End Property

Public Sub Log(message As String)
Console.WriteLine($"[{DateTime.Now:HH:mm:ss}] {message}")
End Sub
End Class
Module1.vb
Module Module1
Sub Main()
Logger.Instance.Log("5x11/5unsa")
Logger.Instance.Log("ﬁ’]ﬁ'\‘iﬂ‘i:&l’mNa...")
Logger.Instance.Log("’i]llIiJiLm‘i&J")
End Sub
End Module
A1a511Y
e Logger v Singleton — JLNe9 1 instance
« 1% SyncLock e multi-thread 31957

o 14 Logger.Instance.Log() vl(ﬂ”mﬂnﬂﬁ

VB.NET Programming: Professional wh 16
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NANI3%

[14:01:12] 5uldsunsa
[14:01:12] fa9Uszanans...
[14:01:12] aulysunsy

[ Tsunsaifi 2: Counter Singleton (¥usnuinisanlHen)
Tasease
SingletonCounter/
|—— Module1.vb
L Counter.vb
Counter.vb
Public Notinheritable Class Counter
Private Shared _instance As Counter
Private Shared ReadOnly _lock As New Object()

Private _count As Integer = 0

Private Sub New()
End Sub

Public Shared ReadOnly Property Instance As Counter
Get
SyncLock _lock
If _instance Is Nothing Then
_instance = New Counter()
End If
Return _instance
End SynclLock
End Get
End Property

Public Sub Increment()
_count +=1

End Sub
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Public Function GetCount() As Integer
Return _count
End Function
End Class
Module1.vb
Module Module1
Sub Main()
Dim c1 = Counter.Instance

Dim c2 = Counter.Instance

c1.Increment()
c2.Increment()

c1.Increment()

Console.WriteLine("Count: " & ¢2.GetCount())
End Sub
End Module
Aa5u1Y
o Counter tiu Singleton
o ladnazidneinu ¢ w38 c2 — Aa object LABIN
e @1 count JIUTINH
NAN133%

Count: 3

[] tﬂitmiuﬁ 3: Random Generator Singleton
Tasease
SingletonRandom/
I— Module1.vb
L RandomGenerator.vb
RandomGenerator.vb
Public Notinheritable Class RandomGenerator
Private Shared _instance As RandomGenerator
Private Shared ReadOnly _lock As New Object()

Private ReadOnly _random As Random
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Private Sub New()
_random = New Random()

End Sub

Public Shared ReadOnly Property Instance As RandomGenerator
Get
SyncLock _lock
If _instance Is Nothing Then
_instance = New RandomGenerator()
End If
Return _instance
End SyncLock
End Get
End Property

Public Function NextNumber(min As Integer, max As Integer) As Integer
Return _random.Next(min, max)
End Function
End Class
Module1.vb
Module Module1
Sub Main()
Fori=1To 5
Console.WriteLine(RandomGenerator.Instance.NextNumber(1, 100))
Next
End Sub
End Module
A1asu1Y
o 1"]}' Random Lammaﬁiﬂmmu
« 4 New Random() wananisenaldiavdinie seed Indriu
« Singleton ¥l#iiladn Random lfiAgadaLdsn
HANTI% (ALAVEN)
42
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7

88
23
15

] ‘tjﬂﬁ 2: Singleton (Lmaﬂszqn@hfﬂmnm)

"] Tusunsaf 4: Configuration Manager Singleton
Taseasne

SingletonConfig/

I— Module1.vb

L ConfigManager.vb
ConfigManager.vb
Imports System.lO

Public Notinheritable Class ConfigManager
Private Shared _instance As ConfigManager
Private Shared ReadOnly _lock As New Object()
Private ReadOnly _settings As Dictionary(Of String, String)

Private Sub New()
_settings = New Dictionary(Of String, String)()
' 19aa W& config.txt
For Each line In File.ReadAllLines("config.txt")
Dim parts = line.Split("="c)
If parts.Length = 2 Then
_settings(parts(0).Trim()) = parts(1).Trim()
End If
Next
End Sub

Public Shared ReadOnly Property Instance As ConfigManager
Get

SyncLock _lock
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If _instance Is Nothing Then
_instance = New ConfigManager()
End If
Return _instance
End SyncLock
End Get
End Property

Public Function GetValue(key As String) As String
If _settings.ContainsKey(key) Then
Return _settings(key)
End If
Return Nothing
End Function
End Class
config.txt
Database=SQLServer
ConnectionString=Server=.;Database=Shop; Trusted_Connection=True;
Module1.vb
Module Module1
Sub Main()
Dim db = ConfigManager.Instance.GetValue("Database")

Dim conn = ConfigManager.Instance.GetValue("ConnectionString")

Console.WriteLine("Database: " & db)
Console.WriteLine("ConnectionString: " & conn)
End Sub
End Module
HANI33%
Database: SQLServer

ConnectionString: Server=.;Database=Shop;Trusted_Connection=True;

] Tusunsaii 5: Database Connection Singleton (ﬁhaa\‘l)

Tasease

VB.NET Programming: Professional wh 21



SingletonDB/

I— Module1.vb

L DatabaseConnection.vb
DatabaseConnection.vb
Public Notinheritable Class DatabaseConnection
Private Shared _instance As DatabaseConnection

Private Shared ReadOnly _lock As New Object()

Private Sub New()
Console.WriteLine("ﬁ%’mﬂ’m%am‘ia Database...")
End Sub

Public Shared ReadOnly Property Instance As DatabaseConnection
Get
SyncLock _lock
If _instance Is Nothing Then
_instance = New DatabaseConnection()
End If
Return _instance
End SyncLock
End Get
End Property

Public Sub Query(sql As String)
Console.WriteLine("Execute SQL: " & sq|l)
End Sub
End Class
Module1.vb
Module Module1
Sub Main()
Dim db1 = DatabaseConnection.Instance

db1.Query("SELECT * FROM Products")

Dim db2 = DatabaseConnection.Instance

VB.NET Programming: Professional

4 o v A
g{uwuq’?{ammumiau

wih 22



4 v A v A
ﬁuwm%aiﬂmumiau

db2.Query("INSERT INTO Products VALUES ('Mouse")")

Console.WriteLine(Object.ReferenceEquals(db1, db2)) ' True
End Sub
End Module
HAN1IIH
g319Msdende Database...
Execute SQL: SELECT * FROM Products
Execute SQL: INSERT INTO Products VALUES ('Mouse')

True

[] tﬂiLmiNﬁ 6: Cache Manager Singleton
Tasease
SingletonCache/
I— Module1.vb
L CacheManager.vb
CacheManager.vb
Public Notinheritable Class CacheManager
Private Shared _instance As CacheManager
Private Shared ReadOnly _lock As New Object()
Private ReadOnly _cache As Dictionary(Of String, String)

Private Sub New()
_cache = New Dictionary(Of String, String)()
End Sub

Public Shared ReadOnly Property Instance As CacheManager
Get
SyncLock _lock
If _instance Is Nothing Then
_instance = New CacheManager()
End If
Return _instance

End SyncLock
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End Get
End Property

Public Sub SetValue(key As String, value As String)
_cache(key) = value

End Sub

Public Function GetValue(key As String) As String
If _cache.ContainsKey(key) Then
Return _cache(key)
End If
Return Nothing
End Function
End Class
Module1.vb
Module Module1
Sub Main()
CacheManager.Instance.SetValue("User1", "Somchai")

CacheManager.Instance.SetValue("User2", "Somsri")

Console.WriteLine("User1: " & CacheManager.Instance.GetValue("User1"))
Console.WriteLine("User2: " & CacheManager.Instance.GetValue("User2"))
End Sub
End Module
NANI3%
User1: Somchai

User2: Somsri

31
. ﬁugﬁu 3 @20819
1. Logger Singleton — bl Logging
2. Counter Singleton — LL"Iﬁg@T’JﬁfUﬁ;’J‘S:UU

3. Random Generator Singleton — Ejma"nvl,ajﬂﬁﬁ seed
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6 (% 1
o LL%’J‘LI‘JZEj‘ﬂGI 3 aaang
4. ConfigManager — 1naa config NS
5. DatabaseConnection — $1aadn13lTauda DB

6. CacheManager — LﬁUfﬂH@I%ﬂﬁ’JUﬂ’J’]Nﬁ’]LLUU Shared

Factory Method Pattern (VB.NET)

1. UWIAA (Concept)
Factory Method 1% Creational Design Pattern ﬁlﬁﬁa

a

° . ) [ . 9 v @ o 1 .
] f%ue interface §1%SU&319 object Ll L subclass LwAAAFR1921@238379 object
j 7 j

LL‘]J‘lJI‘Vi%

na1afia Factory Method unun13la@1ds New lanass — iialildadantu saasums

ai A AI a . U
wasuldasnIamanasiavad object VL@N'WEJ

2. laveas (Structure)

+ +

| Product (Interface)|

+ +
| +Operation()

+ +

+ +

| ConcreteProductA |
+ +

| +Operation()

+ +

+ +

| ConcreteProductB |
+ +

| +Operation()

+ +

+ +
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| Creator (Abstract) |

+ +
| +FactoryMethod() | ---> return Product

+ +

+ +

| ConcreteCreatorA |

+ +

| +FactoryMethod() | ---> return ConcreteProductA
+ +

+ +

| ConcreteCreatorB |

+ +

| +FactoryMethod() | ---> return ConcreteProductB
+ +

[

3. AU (Pros)
L] seamagndiany class 939 (decoupling)
1 1N Product Ind'ladne lasAn subclass 289 Creator
] &91&30Mann13 OOP (Open/Closed Principle)
4.9022% (Cons)

o & a .
L $1%9% class 88z (LWL complexity)

L] ladmanznbewan 9 Nlaidaadfsn product Uae

5. A10819lAn VB.NET (ﬁyug'm)
augad%ﬂﬁizuu #31951897% (Report) ﬁﬁmwgﬂuuu 5% PDF Laz Excel
Product.vb
' Product interface
Public Interface IReport
Sub Generate()
End Interface
Concrete Products

' PDF Report
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Public Class PdfReport

Implements IReport

Public Sub Generate() Implements IReport.Generate
Console.WriteLine("&31971841% PDF §1133")
End Sub
End Class

' Excel Report
Public Class ExcelReport

Implements IReport

Public Sub Generate() Implements IReport.Generate
Console.WriteLine(“ﬁ%’mi’]m’m Excel ﬁ’]ﬁﬁ]")
End Sub
End Class
Creator (Factory)
" Abstract Factory
Public Mustinherit Class ReportCreator
Public MustOverride Function CreateReport() As IReport
End Class

' Concrete Factory for PDF
Public Class PdfReportCreator

Inherits ReportCreator

Public Overrides Function CreateReport() As IReport
Return New PdfReport()
End Function

End Class

' Concrete Factory for Excel
Public Class ExcelReportCreator

Inherits ReportCreator
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Public Overrides Function CreateReport() As IReport
Return New ExcelReport()
End Function
End Class
Module1.vb
Module Module1
Sub Main()
Dim pdfFactory As ReportCreator = New PdfReportCreator()

Dim excelFactory As ReportCreator = New ExcelReportCreator()

Dim pdf As IReport = pdfFactory.CreateReport()
pdf.Generate()

Dim excel As IReport = excelFactory.CreateReport()
excel.Generate()
End Sub
End Module

6. NANTITH
§319971897% PDF &1159

§371931897% Excel #1159

7. Best Practices
o lfiile dwats subclass Nanagnianainslu runtime
o sl"ﬁ’@;ﬁ‘ll Dependency Injection (DI) WD inject Factory wn'luUlu Service

o 141U Plugin Architecture — 7% 1Usunsasadsunany format, %any driver

8. miﬂizqmﬂ%ﬁﬁd (Use Cases)
e Database Provider Factory — &319 connection %L SQL Server, Oracle, MySQL
« Ul Control Factory — &3191a/nda4daa11uaa OS (Windows, Mac, Linux)
o Document Exporter — 3843113 export 1% PDF, Excel, Word

o Payment Gateway — 3843UN13918H 1% PayPal, Credit Card, PromptPay
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e 3 Tﬂmns&lﬁugm — vhanunlaunwues Factory Method

o 3ldsunsaunitszgnd — 19 Factory Method luszuuass
nnldsuninazdl:
[ Taseasna s
] Teia VB.NET uuuiaalng
] feduelda
L] wanavi

] 5i@#1 1: Factory Method (W31 3 llsunsa)

[ Tdsunsaft 1: #31951897% (PDF / Excel)
Tasease

FactoryReport/

— Module1.vb

— IReport.vb

— PdfReport.vb

— ExcelReport.vb

— ReportCreator.vb

— PdfReportCreator.vb
L ExcelReportCreator.vb
IReport.vb
Public Interface IReport
Sub Generate()
End Interface
PdfReport.vb
Public Class PdfReport

Implements IReport

Public Sub Generate() Implements IReport.Generate
Console.WriteLine("831931891% PDF &1133")
End Sub
End Class
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ExcelReport.vb
Public Class ExcelReport

Implements IReport

Public Sub Generate() Implements IReport.Generate
Console.WriteLine("831971891% Excel &1133")
End Sub
End Class
ReportCreator.vb
Public Mustinherit Class ReportCreator
Public MustOverride Function CreateReport() As IReport
End Class
PdfReportCreator.vb
Public Class PdfReportCreator

Inherits ReportCreator

Public Overrides Function CreateReport() As IReport
Return New PdfReport()
End Function
End Class
ExcelReportCreator.vb
Public Class ExcelReportCreator

Inherits ReportCreator

Public Overrides Function CreateReport() As IReport
Return New ExcelReport()
End Function
End Class
Module1.vb
Module Module1
Sub Main()
Dim pdfCreator As ReportCreator = New PdfReportCreator()

Dim excelCreator As ReportCreator = New ExcelReportCreator()
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Dim pdf = pdfCreator.CreateReport()
pdf.Generate()

Dim excel = excelCreator.CreateReport()
excel.Generate()
End Sub
End Module
NANI3%
§3I9L% PDF §1159

§371931897% Excel #1159

1 Tsunsaifi 2: §a7 (Dog / Cat)
Tasease

FactoryAnimal/

— Module1.vb

— |Animal.vb

— Dog.vb

— Cat.vb

— AnimalCreator.vb

— DogCreator.vb
L CatCreator.vb

IAnimal.vb

Public Interface 1Animal

Sub Speak()

End Interface

Dog.vb

Public Class Dog

Implements |Animal

Public Sub Speak() Implements IAnimal.Speak
Console.WriteLine("Woof! (AX1L#1)")
End Sub
End Class
Cat.vb
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Public Class Cat

Implements |Animal

Public Sub Speak() Implements IAnimal.Speak
Console.WriteLine("Meow! (L172384)")
End Sub
End Class
AnimalCreator.vb
Public MustInherit Class AnimalCreator
Public MustOverride Function CreateAnimal() As IAnimal
End Class
DogCreator.vb
Public Class DogCreator

Inherits AnimalCreator

Public Overrides Function CreateAnimal() As IAnimal
Return New Dog()
End Function
End Class
CatCreator.vb
Public Class CatCreator

Inherits AnimalCreator

Public Overrides Function CreateAnimal() As IAnimal
Return New Cat()
End Function
End Class
Module1.vb
Module Module1
Sub Main()
Dim dogCreator As AnimalCreator = New DogCreator()

Dim catCreator As AnimalCreator = New CatCreator()

Dim dog = dogCreator.CreateAnimal()
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dog.Speak()

Dim cat = catCreator.CreateAnimal()
cat.Speak()
End Sub
End Module
HAN1IIH
Woof! (RULA1)

Meow! (LLu2384)

[ Tusunsaii 3: Shape (Circle / Rectangle)
Tasease

FactoryShape/

— Module1.vb

— IShape.vb

— Circle.vb

— Rectangle.vb

— ShapeCreator.vb

— CircleCreator.vb
L RectangleCreator.vb

IShape.vb

Public Interface 1Shape

Sub Draw()

End Interface

Circle.vb

Public Class Circle

Implements IShape

Public Sub Draw() Implements IShape.Draw
Console.WriteLine("31@33nay")
End Sub
End Class
Rectangle.vb

Public Class Rectangle
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Implements IShape

Public Sub Draw() Implements IShape.Draw
Console.WriteLine(“’n@]ﬁlmﬁlﬂ11")
End Sub
End Class
ShapeCreator.vb
Public Mustinherit Class ShapeCreator
Public MustOverride Function CreateShape() As IShape
End Class
CircleCreator.vb
Public Class CircleCreator

Inherits ShapeCreator

Public Overrides Function CreateShape() As IShape
Return New Circle()
End Function
End Class
RectangleCreator.vb
Public Class RectangleCreator

Inherits ShapeCreator

Public Overrides Function CreateShape() As IShape
Return New Rectangle()
End Function
End Class
Module1.vb
Module Module1
Sub Main()
Dim circleCreator As ShapeCreator = New CircleCreator()

Dim rectCreator As ShapeCreator = New RectangleCreator()

circleCreator.CreateShape().Draw()

rectCreator.CreateShape().Draw()
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End Sub
End Module
NAaN133
MAWNAN

MARLRAL
] ‘tjﬂﬁ 2: Factory Method (u,mﬂszsgn(53 Tusunsa)

1 Tusunsafi 4: Payment Gateway (CreditCard / PayPal)
Tas9as9

FactoryPayment/

— Module1.vb

— IPayment.vb

— CreditCardPayment.vb
— PayPalPayment.vb

— PaymentCreator.vb

— CreditCardCreator.vb

L PayPalCreator.vb
IPayment.vb
Public Interface IPayment

Sub Pay(amount As Decimal)

End Interface
CreditCardPayment.vb
Public Class CreditCardPayment

Implements IPayment

Public Sub Pay(amount As Decimal) Implements IPayment.Pay

Console.WriteLine($"13213% {amount:C} K1uUa3LaIaa")

End Sub
End Class
PayPalPayment.vb
Public Class PayPalPayment

Implements [Payment

4 v A v A
ﬁuwm%aiﬂmumiau
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Public Sub Pay(amount As Decimal) Implements IPayment.Pay
Console.WriteLine($"T17213% {amount:C} W11 PayPal")
End Sub
End Class
PaymentCreator.vb
Public Mustinherit Class PaymentCreator
Public MustOverride Function CreatePayment() As IPayment
End Class
CreditCardCreator.vb
Public Class CreditCardCreator

Inherits PaymentCreator

Public Overrides Function CreatePayment() As IPayment
Return New CreditCardPayment()
End Function
End Class
PayPalCreator.vb
Public Class PayPalCreator

Inherits PaymentCreator

Public Overrides Function CreatePayment() As IPayment
Return New PayPalPayment()
End Function
End Class
Module1.vb
Module Module1
Sub Main()
Dim ccCreator As PaymentCreator = New CreditCardCreator()

Dim ppCreator As PaymentCreator = New PayPalCreator()

ccCreator.CreatePayment().Pay(500)
ppCreator.CreatePayment().Pay(1000)
End Sub
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