ICT365

Software Development Frameworks

Dr Afag Shah

MurdOCh

UNIVERSIT




Introduction to Design Patterns

Murdoch

UNIVERSITY




1

— e

W
Murdoch

UUUUUUUUUU

In this Topic

UML class diagrams
Introduction to Design patterns
Facade

Adapter



1

— e

W
Murdoch

UNIVERSITY

UML Diagram - Class Relationships

« Dependency

« Association

« Aggregation

« Composition

« Generalization/Inheritance

Acknowledgements: Slides taken from - “Design Patterns (GoF) in .NET” by
Aniruddha Chakrabarti
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A CustomerUI A CustomerManager A CustomerRepository
Uses Uses
= Attributes [T T T T T TN > = Attributes [T T T T T T > = Attributes
=/ Operations =/ Operations =/ Operations

Dependency - Weaker form of relationship which indicates that one class depends on another
because it uses it at some point of time.
Dependency exists if a class is a parameter variable or local variable of a method of another
class.
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A ) Y Association — Loose form of relationship
A St t = . .
e | Course (Student can enroll in multiple Course, and A

Student Enrolls in Course h Itiol

S ARribiteS - 7| = At Course can have multiple Student)

= Operations i = Operations o

~

A Gar A Engine Aggregation - V_Vholg part relationship. Part
Car Has Engine can exist without Whole.

= Attributes <1> [ = Atributes (Engine can exist even if Car is destroyed, the

-/ Operations = Operations same Engine could be used in a different

Car)

2 Order A OrderDetail Composition — Stronger form of whole part
Order ~ Contains  OrderDetai relationship. Part can not exist without

= Attributes ? & = Attributes Whole.

=/ Operations =/ Operations (OrderDetail can not exist if Order is deleted.

If Order is deleted, OrderDetail also gets
. deleted)




Generalization / Inheritance

[>>

Person

Attributes

Operations

T

Z Customer

= Attributes

=/ Operations

A) Employee

= Attributes

=/ Operations
A) FullTimeEmployee A) Contractor
= Attributes = Attributes
=/ Operations =/ Operations
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UML Class Diagrams: Reference
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us/library/dd409437.aspx
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A pattern is a to a standard

General reusable solution to a commonly occurring
problem in software design.

Extension of OOP and OOAD.

Description or template for how to solve a problem
that can be used in many different situations.

Mostly documented with the following sections
Intent
Motivation (Forces)
Structure
Participants
Implementation
Known Uses
Related Patterns
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Patterns originated as an architectural
concept by Christopher Alexander - 1977

Kent Beck and Ward Cunningham applied
patterns to programming and presented '
their results at OOPSLA conference - 1987 D6S1gn Pattems

Flements of Reusable

Gained popularity after the book Design Object-Oriented Software
Patterns: Elements of Reusable Object- Erich Gamma
Oriented Software was published by E;ﬁgﬂrfgﬁ'ﬁig“ﬂ
"Gang of Four" (Erich Gamma, Richard John S

Helm, Ralph Johnson & John Vlissides) -
1994
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First Pattern Languages of Programming
Conference was held - 1994

Following year, the Portland Pattern
Repository was set up for documentation

of design patterns.




Design Patterns I

W
Murdoch

UNIVERSITY

Design Patterns provide standardized and efficient solutions to
software design and programming problems.

However, you have to take care to select the right pattern for the
right problem.

You may also create your own custom Design Patterns.

- Whenever you come up with a certain solution that is reusable in a
vast majority of your projects.

Design Patterns are divided into 3 categories :
- Creational Patterns,
- Structural Patterns and
- Behavioral Patterns.

This and following slides come from:
https://csharpdesignpatterns.codeplex.com/wikipage?title=Adapter%?20Pattern&referringTitle=Home
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- Creational Patterns )
e Behavioral Patterns

Singleton |
Abstract Factory B Ehaln Of'b'l't
Builder Cespon5|d| ity
Factory Method omman
— Interpreter
Prototype E—
- Structural Patterns era.l of
— Mediator
Adapter
. - Memento
Bridge
. — Observer
Composite
— State
Decorator S
Facade rategy
. - Template Method
Flyweight .
— Visitor

Proxy
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Adapter pattern (also called wrapper pattern or wrapper)
translates one interface for a class into a compatible interface.

Allows classes (with incompatible interfaces) to work together

The adapter translates calls to its interface into calls to original
interface.

Responsible for transforming data.

Often used while working with existing API/code base
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Adaptee

+nethodB()

T

Client — Adaptor

+adaptor: Adaptor +adaptee: Adaptee

+dowork () ~ +methodAl) \

adaptor.methodAl): adaptee.methodB():




Adapter Pattern
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c<interface>>

MediaPlayer AdapterPatiern
Demo
+play() : void smain) : void |
<<interface»> _
AdvancedMediaPlayer implements Knpiements Uses
+playvic(} = void
+piayMp4{):void
T MediaAdapter AudioPlayer
. -advancedMedia
i pE“‘;‘;{; . -mediaddapter :
uses vancedMedia | yses] Mediaddapter
VicPlayer MpdDlayer Player :
+MediaAdapter(): +play() : void
void
+playWLC[) : void +playVLC[} : void +play() : void
+playMpa() : void | | +playMpd() : void




Pattern Name:
Adapter

Short Description:

. Match interfaces
of classes with
different interfaces

Usage:

« Often used and

easy to
implement, useful
if classes need to
work together that
have incompatible
existing

interfaces.

public class TradingDataImporter

{

cd Adapter /

»

= Attributes

TradingDataImporter

= Operations 1

+ ImportData()

2 DatabaseConnector

= Attributes

= Qperations

»

+ GetData()

1

1
\'/
DatabaseHelper

= Attributes

= Operations

+ QueryForChanges()

[l
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public void ImportData (Connector connector)

{

}

connector.GetData () ;

\‘/

»

Connector

= Aftributes

= Operations

»

+ GetData()

A

XmilFileConnector

= Attributes

= QOperations

+ GetData()

1

1
W

2 XmiFileLoader

= Aftributes

= Operations
+ LoadXML()

HittpStreamConnector

= Attributes

= Qperations

+ GetData()

1

1
4

WebSiteScanner

= Attributes

= QOperations

+ Scan()
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The TradingDatalmporter class acts as a client using classes
with an existing Connector interface.

public class TradingDatalImporter

{

public void ImportData (Connector connector)

{

connector.GetData () ;

}

The abstract Adapter class defines the interface that the client
class knows and that it can work with.

The concrete Adapter classes convert the interface of the

incompatible classes into an interface the client expects. They
make different existing interfaces work together.



public abstract class Connector

{
public abstract void GetData();

public class DatabaseConnector : Connector

{

public override void GetData ()

{

var databaseHelper = new DatabaseHelper()

databaseHelper.QueryForChanges () ;

public class XmlFileConnector : Connector

{

public override void GetData ()

{

var xmlfileloader = new XmlFileLoader () ;
xmlfileLoader.LoadXML () ;

public class HttpStreamConnector : Connector

{

public override void GetData ()

{

var websiteScanner = new WebSiteScanner():;

websiteScanner.Scan () ;

[l
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public class DatabaseHelper

{ ;
public void QueryForChanges () N

{ Murdoch

Console.WritelLine ("Database queried."); UNIVERSITY

}
}

public class WebSiteScanner

{

public void Scan ()

{

Console.Writeline ("Web sites scanned.");

}
}

public class XmlFileLoader

{
public void LoadXML ()

{

Console.WritelLine ("Xml files loaded.");

}

Here are some examples of different adaptee classes that
implement different interfaces. However, the client expects a
generic interface that they currently don’t provide. That is why
they get wrapped by the concrete adapter classes to make

them compatible with the client.



public static void Adapter ()
{

var tradingdatalmporter = new TradingDatalmporter ()
Connector databaseConnector =
new DatabaseConnector () :;

tradingdatalmporter.ImportData (databaseConnector) ;

Connector xmlfileConnector = new XmlFileConnector () ;
tradingdatalmporter.ImportData (xmlfileConnector) ;

Connector httpstreamConnector =

new HttpStreamConnector():;
tradingdatalmporter.ImportData (httpstreamConnector) ;

Console.ReadKey () ;

* Correct classes are instantiated during runtime:

" ' file:///D:/Work/Blog/Desig

Database queried.
Xml files loaded.

Web sites scanned.

1

e

w

Murdoch

UNIVERSITY



Adapter Pattern in ADO.NET 1

W

Murdoch

UNIVERSITY

Data Adapters adapt data from different source (SQL Server, Oracle,
ODBC, OLE DB) to dataset which is data-source unaware

Different Data Adapter classes are used
SqglDataAdapter
OdbcDataAdapter
OleDbDataAdapter

string connectionString = "Data Source=.;Initial Catalog=Employee;Integrated Security=true";

SqlDatafdapter adapter;
DataSet ds = new DataSet();

using (5qlConnecticn conn = new SgqlConnection{connectionString))
1
adapter = new 5qlDataAdapter("SELECT * FROM dbo.Emp™, conn);
conn.Open();
adapter.Fill{ds};

1
]

foreach (DataRow row in ds.Tables[@].Rows)
1
foreach (object value in row.ItemArray)
Console.Write(value);
Console.WritelLine();

[T



Adapter Pattern in ADO.NET - Cont'd r—vl
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string connectionString = "Dsn=5ybaseDSN";

OdbclataAdapter adapter;
DataSet ds = new DataSet();

using (0dbcConnecticn conn = new OdbcConnection(connectionString))

i
adapter = new OdbcDataAdapter("SELECT * FROM dbo.Employee™, conn)j;
conn.Open();

adapter.Fill({ds);
b

foreach({DataRow row in ds.Tables[@].Rows)
i
foreach({object value in row.ItemArray)
Console.WriteLine(value);
Conscle.Writeline();



Singleton Pattern 0

W
Murdoch

UNIVERSITY

Used to implement the mathematical concept of a singleton, by
restricting the instantiation of a class to one object.

Useful when exactly one object is needed to coordinate actions
across the system.

Common Uses:

Abstract Factory, Builder and Prototype patterns can use Singletons in
their implementation.

Facade objects are often Singletons because only one Facade object is
required.
Singletons are often preferred to global variables because:

They don't pollute the global name space (or, in languages with namespaces,
their containing namespace) with unnecessary variables.

They permit lazy allocation and initialization, whereas global variables in many
languages will always consume resources.



Singleton Pattern

SingletonPatternDemo

+main() : void

asks

. 4

SingleObject

-instance: SingleObject

-SingleObject ()
+getinstance():5ingleObject
+showMessage():void

I
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returns



Singleton Class Diagram

Singleton

- _singleton : Singleton

n

r—
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- Singleton()
+ getinstance() : Singleton

Client

Singleton

e

+static instance()




Implement Singleton in .NET (GoF way) N
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private static Singleton instance; UNIVERSITY
private Singleton() {}

class Program
public static Singleton Instance {
{ static woid Main(string[] args)
get {
[ Singleton singleton = Singleton.Instance;
1
if (instance == null) S 13
[ ]
instance = new Singleton();

j.
return instance;

Advantages:

Because the instance is created inside the Instance property method, the class
can exercise additional functionality.

The instantiation is not performed until an object asks for an instance; this
approach is referred to as lazy instantiation. Lazy instantiation avoids
instantiating unnecessary singletons when the application starts.

Disadvantages:

Not safe for multithreaded environments. If separate threads of execution enter
the Instance property method at the same time, more that one instance of the
Singleton object may be created.



Thread Safe Singleton in .NET (using Static) !:,'-—
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public sealed class Singleton

{

private static readonly Singleton instance = new Singleton();

private Singleton() { }

public static Singleton Instance

1
get

1

return instance;

1
J

b

| S

In this strategy, the instance is created the first time any member of
the class is referenced.

In addition, the variable is marked readonly.



Multithreaded Singleton in .NET !;!
Murdoch

UNIVERSITY

public sealed class Singleton

1
private static wvolatile Singleton instance; ¢ In some cases we cannot rer on the
private static object syncRoot = new Object(); CLR to ensure thread safety.
private Singleton() { } . Double-Check Locking idiom.
public static Singleton Instance ’ Variable is declared volatile.
{ . Uses a syncRoot instance to lock
et on.
1
if (instance == null)
1
lock (syncRoot)
1
if {instance == null)
instance = new Singleton();
I
F
return instance;
b
h
¥

« Double-check locking approach solves thread concurrency problems while avoiding an exclusive lock
in every call to the Instance property method. Also allows you to delay instantiation until the object
is first accessed.
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Define an interface for creating an object, but let subclasses
decide which class to instantiate.

Factory Method lets a class defer instantiation to subclasses.

aintarface:s
Framework

+makeProduct|) : Praduct

Product [ |
,ﬁi‘_\. ApplicationOne ApplicationTwo

+makeProduct() : Product +makeProducti) : Product

ProductOne ProductTwo

i
I
I
|

retum new ProductOned); Il}




Factory Method in .NET

abstract class Employee

' public virtual SalaryCalculatorBase GetSalaryCalculator()
1
return new SalaryCalculatorBase();
h
¥
class Fte Employee
1
public override SalaryCalculatorBase GetSalaryCalculator()
1
return new FteSalaryCalculator();
h
b
class Contractor Emp loyee
1
public override SalaryCalculatorBase GetSalaryCalculator()
1
return new ContractorSalaryCalculator();
h
¥
public class SalaryCalculatorBase
1
double CalculateSalary(Employee Emplnyeej[:]
¥
class FteSalaryCalculator : SalaryCalculatorBase
1
public double CalculateSalary(Employee Empluyeej[:]
¥

class ContractorSalaryCalculator : SalaryCalculatorBase

1
b

public double CalculateSalary(Employee Emplnyeej[:]

r— e
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ee fte = new Fte();
wCalculatorBase fteCalculator

ree contractor = new Contractor();
laryCalculatorBase contractorCalculator
= contractor.GetSalaryCalculator();

At}

_onsole.WriteLine(contractorCalculator);

yCalculator
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Abstract Factory Pattern

Provides a way to encapsulate a group of individual factories
that have a common theme.

The client software creates a concrete implementation of the
abstract factory.

Client does not know (or care) which concrete objects it gets
from each of these internal factories
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\
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public abstract class Scftwa’EP’cfesaicnal[:] public static class SoftwareProfessionalFactory
1
public class Designer Scffwa’EP’cfess‘cnal[:] public static SoftwareProfessicnal GetSoftwareProfessional
(WorkType workType)
ublic class Developer : SoftwareProfessional ‘ {
P P ’ - [:] switch (workType)
: L i SNt 1
public class Manage SoftwareP cfe::;cna;[:] cace WorkType.Code:
; . 2 return new Developer();
public class DBA : Scftwa’EP’cfE551cnal[:] case WorkType.CodeAndDesign:
return new Designer()};
public class Architect Scftwa’EP’cfE55icnal[:] case WorkType.CodeAndManage:
return new Manager();
. — case WorkType.ModelAndTune:
public enum WorkType return new DBA();
{ 4 case WorkType.Everything:
EﬂdE; i return new Architect();
odelAndDesign, default:
;ESE?EdE$HEEE: return new Architect();
elandTune,
Everything } ;
I }

// Returns a Developer
SoftwareProfessional dev
(WorkType.Code);

// Returns a Manager
SoftwareProfessicnal mgr =
(WoerkType.CodeAndManage);

/¢ Returns a Architect
SoftwareProfessional architect =
(WorkType.Everything);

SoftwareProfessionalFactory.GetSoftwareProfessional

SoftwareProfessionalFactory.GetSoftwareProfessional

SoftwareProfessionalFactory.GetSoftwareProfessional




Factory in .NET: DbProviderFactory F3
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private woid Forml Load(object sender, Eventfrgs e) d h
dgvDBProviders.DataSource = DbProviderFactories.GetFactoryClasses(); UNIVERSITY

Il DB Providers (=]l
Mame Description InvariantName AssemblyQualifiedName
Odbc Data Provider .Met Framework Data Provider for Odbc System.Data.Odbc System.Data.Odbc.OdbcFactory, System.Data, Version=4.0.C
OleDb Data Provider .Met Framework Data Provider for OleDb System.Data.CleDb System.Data.0leDb.OleDbFactory, System.Data, Version=4.
OracleClient Data Provider .Met Framework Data Provider for Oracle System.Data.OracleClient System.Data.OracleClient.OracleClientFactory, System.Data
SglClient Data Provider .Net Framewaork Data Provider for SglServer System.Data.5qlClient System.Data.5qiClient.SglClientFactory, System.Data, Versio
Oracle Data Provider for .NET Oracle Data Provider for .NET Oracle.DataAccess.Client Oracle.DataAccess.Client.OracleClientFactory, Oracle.Datal
Microsoft SQL Server Compact Data Provider .MET Framewaork Data Provider for Microsoft SQL Server Compact |System.Data.5qlServerCe.3.5| System.Data.SqlServerCe.5glCeProviderFactory, System.Dat
Microsoft SQL Server Compact Data Provider 4.0|.NET Framework Data Provider for Microsoft SOL Server Compact | System.Data.5qlServerCe.4.0| System.Data.Sql5erverCe.SglCeProviderFactory, System.Dat
‘| e b

SgqlConnectionStringBuilder builder
builder.DatasSource = ".";
builder.IntegratedSecurity = true;

builder.InitialCatalog = "Employee™;

new SqlConnectionStringBuilder();

DbProviderFactory factory = DbProviderFactories.GetFactory("System.Data.SqlClient™);
e.WriteLine(factory.GetType());

Builder connBuilder = factory.CreateConnectionStringBuilder();
connBuilder.GetType());

DbCommand command = factory.CreateCommand();
_onsole.WriteLine(command.GetType());

DataAdapter adapter = factory.CreateDataAdapter();
e.WriteLine(adapter.GetType());




Factory in .NET: DbProviderFactory n
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DbProviderFactory factory = DbProviderFactories.GetFactory("System.Data.OracleClient™); M d ch
Console.WritelLine(factory.GetType()); U:{E;RE?TY
DbConnection conn = factory.CreateConnection();
Console.WritelLine(conn.GetType());
DbConnectionStringBuilder connBuilder = factory.CreateConnectionStringBuilder();
Console.Writeline(connBuilder.GetType());

& \WINDDWS\systemSZ\cmd exe

DbCommand command = factory.CreateCommand();
sole.WritelLine(command.GetType());

DataAdapter adapter = factory.CreateDataAdapter();
Console.Writeline(adapter.GetType());
DbProviderFactory factory = DbProvi

iderFactories.@etFactory("System.Data.0dbc");
Conscle.WriteLine(factory. GetT}pE(jj

DbConnection conn = factory.CreateConnection();
Conscle.WriteLine(conn.GetType());

DbConnectionStringBuilder connBuilder = factory.CreateConnectionStringBuilder();
Conscle.WriteLine(connBuilder.GetType());

DbCommand command = factory.CreateCommand(); Qo E.\WIHDDWS\wstemil\ﬂnd
Conscle.WriteLine(command.GetType()); : m. D ._ﬂdbrFirf“r'

'._-::‘t'il:l";_-t“i ngBui lder
DataAdapter adapter = factory.CreateDataAdapter(); e TS N r

Conscle.WriteLine(adapter.GetType());
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Builder focuses on constructing a complex object step by step.

Builder often builds a Composite.

Often, designs start out using Factory Method and evolve toward
Abstract Factory, Prototype, or Builder.

Sometimes creational patterns are complementary.



Builder Design Pattern [ |
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ltem Meal MealBuilder
- — builds
< Usas -items : Arraylist <item> e
+name(} : String +addltem(ltem item) : void +prepareVegMeal() :
+packing() : Packing +getCost() : float Meal
+price{) : float +showlitems() : void rprepareNonVegMeal()
r : Meal
implement
ks
Packing 55

BuilderPattern

T Demo

implement implement +main() : void

Burger Wrapper Bottle ColdDrink
uses R

[ |
f f

extend extend

VegBurger ChickenBurger Pepsi Coke
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Builder Pattern ~
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Director Builder
&
+onstruct() o +BuildPart)
|
I
i
I
I
1
For all objects in structure { CanerseCailider) . .. —>  Product
builder-=buildPart()
} +BuildPart()
+GatResuli()

Separate construction of a complex object from its representation so
that the same construction process can create
different representations.

Parse a complex representation, create one of several targets.

Difference Between Builder and Factory

Builder focuses on constructing a complex object step by step. Abstract
Factory emphasizes a family of product objects - simple or complex.
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':' IDictionary
ICollection
IEnurnerable
ICustomTypelDescriptor

' bb ConnectionStringBuilder [
Class
I

T

Ole b ConnectionStringBuilder 3 DdbcConnectionStringBuilder [ sglConnectionStringBuilder [
sealed ass sealed Cass sSealed Oass
=+ DbConnectionsmngBuilder =+ DbConnedtiondmingBuilder =t DbConnectionsmngBuilder




Builder: SqglConnectionStringBuilder in .NET gy

Create the Connect

string c¢s = "Data Sou
SqlConnection conn =

cnnn.ﬂpenij;
WriteLine("Co
e.WriteLine("Co

conn.Close();

Create the Connect
sqlConnectionStringBui
builder.DataSource =
builder.IntegratedSec
builder.InitialCatalo
builder.fpplicationia

builder.ConnectTimeou

string connectionStri
conn = new SqlConnecti

le.WriteLine("Co
e.WriteLine("Co

ionString as a string in the old way

rce=.;Integrated Security=true;Initial Catalog=Employee”

new SqlConnection(cs);

nnection State:
nnection String

, conn.State);
y EshE

I
L=
raL™
L

ion S"lng using ConnectionStringBuilder
r builder = new SqlConnectionStringBuilder();
,
urity = true;
g = "Employee”;
me = "Test App";
t = 18068;

ng = builder.ConnectionString;
oen{connectionString);

nection State: {@}"
nection String {©

» conn.State);
", connectionString);

C:\WINDOWS\system32\cmd.exe

Connection State:
Connection 5tring Data Source=. ; Integrated 5

5t -t‘l't— . '"Irl-'ll

W
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Security=Tru
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Facade or Facade is generally one side of the exterior of a building,
especially the front, but also sometimes the sides and rear.

The word comes from the French language, literally meaning
"frontage" or "face".
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A facade is an object that
provides a simplified interface to
a larger body of code, such as a
class library.

A facade can:

Make a software library easier to use,
understand and test

Make code that uses the library more
readable

Reduce dependencies of outside code
on the inner workings of a library

Wrap a poorly-designed collection of
APIs with a single well-designed API



n

Implementing Facade in .NET ~

public class Customer

{
public string Name { get; set; }
¥
mass Bank Sub System A\
{

public bool HasSufficientSavings(Customer cust, int amount)

{

Console.WritelLine("Check bank for " + cust.Name);
return true;

b

| /
mass Credit Sub System B\
{

public bool HasGoodCredit(Customer cust)

{

Conscle.WriteLine{"Check credit for " + cust.Name);
return true;

b

N} J
ﬂlass Loan Sub System C\
{

public bool HasNoBadlLoans(Customer cust)

{

Consele.WriteLine("Check loans for
return true;

+ cust.Name);

}

N J

Murdoch

UNIVERSITY

class MortgageFacade

private static Bank bank = new Bank();
private static Loan loan = new Loan();
private static Credit credit = new Credit();

public static bool IsEligible(Customer cust, int amount)

{
Console.WriteLine("{@} applies for {1:C} loan\n",
cust.Name, amount);

bool eligible = true;
if (!bank.HasSufficientSavings(cust, amount))

1
eligible = false;

}
else if (!loan.HasMoBadLoans(cust))
1
eligible = false;
¥
else if (!credit.HasGoodCredit(cust))
1
eligible = false;
¥

return eligible;



Implementing Facade in .NET (Cont'd)

'/ Evaluate mortgage eligibility for customer
Customer customer = new Custemer() { Name = "Bill Gates" };
bool eligible = MortgageFacade.IsEligible{customer;, 125608);

Conzole.Writeline("\n" + customer.MName +
" has been " + (eligible ? “"Approved” : "Rejected")});
i 5
BN G\Windows\system32\cmd exe l':" El |ﬂ§-J

B11] Gates applies for Rs. 1,2

Check barulu: Fn:_:r' E11'_[:L‘|'-'_
Che loans tor B11l Gates
Check credit for B111 Gates

Bi11 Gates has been Approved

1

—

W
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Define the skeleton of an algorithm in an operation

Template Method lets subclasses redefine certain steps of an
algorithm.

Base class declares algorithm ‘placeholders’, and derived classes
implement the placeholders.

FrameworkClass
stepOne| )
+templateMethod() - — 4 stepTwod);
+atepOne() stepThree();
+step Twol)
+stapThrea()
ApplicationClassOne ApplicationClassTwo

tstepTwol) HstepTwol)




Implement Template Method Pattern in .NET r

public class Employee : IWorkingHoursCalculator

1

b

S

private string name;
public string Nam

private DateTime birthDate;
public DateTime BirthDat

public wirtual double CalculateHoursWorked(Employee employee)
{ return 158; }

public class SkilledEmployee : Employee

1

private int normalHoursWorked;
public int NurmalHDurswurked[:]

private int owvertimeHours;
public int OvertimeHour

public owverride double CalculateHourskWorked(Employee employee)

1

return normalHourskWorked + overtimeHours / 2;

) } int SkilledEmpIuy’ee.nurmalHnurEWGrkEd|
public class UnskilledEmployee : Employee
1

private int highestProductiveHourskWorked;
public int HighEstPPDductivEHnurstrked[:]

private int averageProductiveHoursWorked;
public int AverageProductiveHourshorke

private int nonProductiveHoursWorked;
public int MonProductiveHourskWorke

public override double CalculateHourskWorked(Employee employee)

1
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O IYWorkingHoursCalculator

| Employee

Class

H Fields

= Properties
E BirthDate
ﬁ] Marne

H paethods

= )

Skilled Employee
Class
< Emploves

® Fields

= properties
% MormalHoursiworked
'ﬁ‘ OvertimeHours

® rethods

x
I

Unskilled BEnployee
Class
<4 Emploves

H Fields
= Properties
P pwerageProductiveHoursWorked

P HighestProductiveHoursworked
P NonProductiveHourswoarked

H hethods

return highestProductiveHoursWorked * 3 + averageProductiveHoursWorked 4+ nonProductiveHourshorked / 4;
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Implement Template Method Pattern in .NET n

(Cont'd)

public class SalaryManager

Murdoch

UNIVERSITY

{
public double CalculateMonthlySalary(Employee employee)
1
int ratePerHour = 26;
double monthlySalary = employee.CalculateHoursWorked({employee) * ratePerHour;
return monthlySalary;
b

Employee Emplnyee = new Employee();

public interface IWorkingHoursCalculator employee.Name = "Normal Employee™;
1

double CalculateHoursWorked({Employes employee); SalaryManager salaryManager = new SalaryManager();
b

SkilledEmployee skilledEmployee = new SkilledEmployee():
skilledEmployee.Name = "Skilled Employee™;
skilledEmployee.NormalHoursWorked = 158;
skilledEmployee.OvertimeHours = 168;

UnskilledEmployee unskilledEmployee = new UnskilledEmployee();
unskilledEmployee.Name = "unskilled Employee™;
unskilledEmployee.HighestProductiveHoursWorked
unskilledEmployee.AverageProductiveHoursWorked
unskilledEmployee.NonProductiveHourshorked = 58;

28;
1ea;

onscle.Writeline(salaryManager.CalculateMonthlySalary (employee));
Consocle.Writeline(salaryManager.CalculateMonthlySalary(skilledEmployee}’;
ocnscle.Writeline(salaryManager.CalculateMonthlySalary(unskilledEmployee));



Template Method Pattern

public abstract class BusinesslogicBase<T»

{

public veid Save(T entity)

{

if (!this.IsAuthorized(entity))

throw new Excepticn("User not authorized");
if (!this.validateEntity(entity))

throw new Exception(“Enity is not valid");
string sql = this.ConvertEntityToSql(entity);
this.ExecuteSql{sql);

¥

protected virtual bool IsAuthorized(T entity)

{

Console.Writeline("BusinesslogicBase.Ishuthorized”);
return true;

b

protected virtual bool ValidateEntity(T entity)

{

Console.Writeline{"BusinesslLogicBase.ValidateEntity");
return true;

¥

protected virtual string ConvertEntityToSql(T entity)

{
Console.Writeline("BusinessLogicBase.ConvertEntityToSql"}s
return "sgl";

b

protected virtual void ExecuteSql{string sgl)

{

Console.WriteLine{"BusinesslLogicBase.ExecuteSql");
¥

- Example 2
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Template Method Pattern — Example 2 1
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. e
1cBase<Employees

public class EmployeeBusinesslogic :

{

protected override bool ValidateEntity(Employee employee)

{

Console.WriteLine("EmployeeBusinessLogic.ValidateEntity");

return true;

Employee employee = new Employee H FirstName = "Steve”, LastName = "Balmer"” };
EmployeeBusinesslogic employeeBusinessLogic = new EmployeeBusinessLogic();

employeeBusinessLogic.Save({employee);

i




Alternate Template Method Implementation (using Interface§ %
w

public interface IValidator<T>

public class BusinesslogicBase<T> {
{ bool Validate(T Entity);
public woid Save(T entity, IValidator<T> validator) h
i
if (!this.IsAuthorized(entity)) public class EmployeeBusinesslogi BusinessLogicBase<Employee>
throw new Exception({"User not authorized"); %

if (!validator.Validate(entity))
throw new Exception{"Enity is not wvalid"};

m
m
I
Al)
I
I
(=
5T}
rt
i}
]
M
m
=
I
L]
m
m
s

public class Employ

{
; ; . ; blic string FirstN t; set;
string sql = this.ConvertEntityToSql({entity); Eﬂhliz ;t*i:z L;;iwazze{{gEE'Jszi'J}}
. , ] ]
Teas BTt public DateTime BirthDate { get; set; }
; public DateTime JoiningDate { get; set; }
. : . . public string Designation { get; set; }
protected virtual bool IsAuthorized(T entity)
{ ) N . . . public bool Validate(Employee Entity)
Conscle.Writeline("BusinesslogicBase.IsAuthorized”); {
return true; Console.WriteLine({"Employee.Validate");
i return true;
. , , h
protected virtual string ConvertEntityToSql(T entity) 1
{ | .
Conscle.Writeline("BusinessLogicBase.ConvertEntityToSql"); SN SR SRR S SOy, (e UGN, S0 1. SIS L o
retyr "_ ", yEE = cipluycc = X ¥ = I H
eturn "sql”; ployeeBusinessLogic employeeBusinessLogic = new EmployeeBusinessLogic();
I employeeBusinesslogic. Save{employee, employee);
?ntected virtual veoid ExecuteSql{string sql) G G\Windowslsystem32\emd exe | (3] _Bi_|
Conscle.Writeline("BusinessLogicBase.ExecuteSql");
i

.




Decorator Pattern 1
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Attach additional responsibilities to an object dynamically.
Decorators provide a flexible alternative to subclassing for
extending functionality.

Client-specified embellishment of a core object by recursively
wrapping it.

Wrapping a gift, putting it in a box, and wrapping the box ©

You want to add behavior or state to individual objects at
run-time. Inheritance is not feasible because it is static
and applies to an entire class.



Decorator in WPF

<StackPanel:
<Border BorderThickness="5" BorderBrush="LightBlue™
{TextBox Text="Hello Textbox" />
</Border:

<Border BorderThickness="5" BorderBrush="LightBlue"
<Label Content="This is a label"></Label:
</Border:

<Border BorderThickness="5" BorderBrush="LightBlue"
<CheckBox>CheckBox</CheckBox>
</Border:

<Border BorderThickness="5" BorderBrush="LightBlue™
<{RadiocButton>RadioButton</RadicButton:
</Border:
</StackPanel:

Margin="28">

Margin="28">

Margin="28">

Margin="28">
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Hello Textbox

This is a label

[lcheckBox

{_)RadioButton




| video
Class
=+ Libraryltern

= Fields

g¢ _director:string

s _playTime :int

= pethods

W Display(] :void

Implementing Decorator

]

Libraryltem
Abstract Qass

* Fields
= Properties
fﬁ MumCopies § get; set; }:int
fr‘ Title { get; set; }: string
= Methods
Y Disploy():void

n,
A

g
o

' Book
Class

=+ Libraryltem

= Fields
## _author: string
= Methods

iy Book(string title, string author, i..
W Display(] :woid

W wideolstring title, 5.

Decorator

| Borrowable

in .NET 1
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¥

Abstract Qass
=+ Librarylterm

= Fields
## libraryltern : Libraryitern
= Methods

i Decoratorilibraryltern librareltem)
W Displayl):void

¥

Class
=+ Decorator

= Fields
## borrowers : Listsstrings
= Methods
% Borrowablellibraryltern librareltem)
% Borrowltemistring name) ;void
W Displayl):void
k.

Returnltemistring name) ; void




Implementing Decorator in

abstract class LibraryItem

NET (Cont'd)

1
private int numCopies;
private string title;
public int Hum[npieﬂ::]
public string Titlﬂ::]
public abstract void Display();
b
class Book : LibraryItem
1
private string author;
public Book(string title, string author, int num[npiesj[:j
public override wvoid Display(j[:j
¥
class Video : LibraryItem
{

private string _director;
private int _playTime;

public Video(string title, string director, int playTime, int num[npiesj[:]

public override void Display(j[:]
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Implementing Decorator in .NET (Cont’'d) I

abstract class Decorator : LibraryItem // Bible is a non borrowable book
{ . B . Book bible = new Book(“Bible™, "Christ™, 1};

p’ct?cted LibraryIter ll%raryIFew; bible.Display();

public Decorator({LibraryItem libraryItem)

t this.libraryItem = libraryItem; Boock aspnetBook = new Book({“"Worley", "Inside ASP.NET", 18);

1 i = ' aspnetBook.Display();

public override woid Display() . , . . .

I Video jawsVideo = new Video("Spielberg”, "Jaws", 23, 92);

libraryItem.Display(); jawsVideo.Display();

1

]
} '/ Inside ASP.NET is a borrowable book

_ Borrowable borrowableBook = new Borrowable(aspnetBook);
class Borrowable : Decorator borrowableBook.Display();
p-lay

1

protected List<string» borrowers = new List<string>();
public Borrowable(LibraryItem libraryItem)
base(libraryItem)

borrowableBook.BorrowItem("First Customer™);
borrowableBook.BorrowItem("Second Customer™);

1
0] borrowableBook.Display();

public woid BorrowItem(string name) ] .
I Console.Readline();

borrowers.Add(name); :
libraryItem.NumCopies--; <4 C:\WINDOWS\system32\cmd.exe

1
J

Book --——-——-—
Author: Christ, Title: Bible, # Copies: 1

public woid ReturnItem{string name}

1
borrowers.Remove(name) ; Author: Inside ASP.NET, Title: Worley, # Copies:

libraryItem.NumCopies+t;

+ Title: Spielberg, # Copies: 92 |,
public override veid Display() Author: Inside ASP.MET, Title: Worley, # Copies:
1

base.Display(); Book : e - :

= play(); : Insi1de ASP.NET, Title: Worley, # Copies:
: First Cu
foreach (string borrower in borrowers) Second Customer
Console.WritelLine(" borrower: " + borrower);

Y
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UML Class Diagrams: Reference

Designing and Viewing Classes and Types



