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Class Coupling
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What is Coupling?

A measure of how interconnected classes and subsystems are.
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Loosely Coupled
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Application
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But how?

You need to understand
 Encapsulation
* The relationships between classes

e |Interfaces
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Types of Relationships

* |Inheritance

 Composition
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Agenda

* |nheritance
o Composition

» Favour Composition over Inheritance
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Inheritance
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Agenda

e What is Inheritance?
e What are the benefits?

« UML Notation

e Syntax
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What is Inheritance?

* A kind of relationship between two classes that allows one to inherit
code from the other.

e |S-A

 Example: A Car is a Vehicle.
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Benefits

e Code re-use

e Polymorphic behaviour
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In UML

Parent / Base class

PresentationObject

/\

Child / Derived class
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Syntax

public class PresentationObject

[
1

// Common shared code

—~

public class Text : PresentationObject

J
L

// Code specific to Text
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Demo Inheritance
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N Inhentance (DebugjAny CPU) - Microsoft Visual Studic & Stack Overfiow Quick Launch yel
fILE EDIT VIEW PROJECT BUID DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT DOTCOVER RESHARPER ANALYZE WINDOW  HELP

C-0 B-@@¥™ -7 - Pstat- Debug ~ M B Synchronize.. - WM L% K 7 7 L 0 - O AtachTollS -
¢ [ r— e
- #3 Inheritance PresentationObject « B Width .' SO % 0-2000
!é- using System; f Search Solution Explorer - Inheritance (Ctr
B & Solution 'Inheritance’ (1 project)
g enamespace Inheritance 4 & Inheritance
g { b & Properties
i ; ; : b +m References
3 - public class PresentationObject 2 App.config
o { b © PresentationObject.cs
% P < Program.cs
3 public int Width { get; set; }

public int Height { get; set; }

=} public void Copy()
- Console.WritelLine("Object copied to clipboard.");
}
- public void Duplicate()
: Console.WritelLine("Object was duplicated.");
}




“ Inhentance (Debug|Any CPU) - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TJOOLS  VISUALSVN
P Start -~ Debug -~ M % Synchronize. - WM VO N

1210|0X3 159 X0QIo0) Jasojdx3 JonIas

o -

PresentationObject.cs
#g Inheritance.Text

Lsing System;

100 %

=]

B -

{

| Programcs Textes # X

TEST  ARCHITECTURE

Stack Overflow
SQLCONNECT DOTCOVER RESHARPER ANALYZE WINDOW  HELP

) Attach ToIIS

Quick Launch P

w Solution Explorer - Inheritance

~ M FontSize

gnamespace Inheritance

public class Text : PresentationObject

{

public int FontSize { get; set; }
public string FontName { get; set; }

public void AddHyperlink(string url)

{

Console.WriteLine("We added a link to

+ url);

D % 0-2086'

Search Solution Explorer - Inheritance (C

&7 Solution Inheritance’ (1 project)
4 [¥ Inheritance

b
b

N/

# Properties

*8 References

W« App.config

© PresentationObject.cs
€ Program.cs

e Textcs



n Inhentance {DebugiAny CPU) - Microsoft Visual Studio &  Stack Overflow Quick Launch o)
FILE EDIT VIEW PROJECT BUID DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT DOTCOVER RESHARPER ANALYZE WINDOW  HELP

o - B-alsH 2- - P Start - Debug ~ M ®Synchronize. - W L% N ' L ¢ - O AtachTollS -
§ PresentationObject.cs Program.cs # X |Texics w Solution Explorer - Inheritance
é, %2, Inheritance.Program « @, Main(string[] args) - » - RS - d 6
S‘ Search Solution Explorer - Inheritance (Ct
& Bnamespace Inheritance &7 Solution ‘Inheritance’ (1 project)
-
g { 4 & Inheritance
g = class Program P Fropsies
- b =m References
3 { — R App.config
g & static void Main(string[] args) b PresentationObjectcs
<} b < Program.cs
X { b e Textcs
var text = new Text();
text.Width = 100;
text.Copy();
.-} I

100% ~



Composition
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Agenda

 What is Composition?
 \What are the benefits?

« UML Notation

e Syntax
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What is Composition?

* A Kkind of relationship between two classes that allows one to contain
the other.

e Has-a relationship

 Example: Car has an Engine
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Benefits

e Code re-use
* Flexibility

* A means to loose-coupling
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Example

* DbMigrator requires logging.

 |nstaller requires logging.
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In UML

DbMigrator

Installer
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Syntax

public class Installer

{
private Logger logger;
pubic Installer (Logger logger)
{
_logger = logger;
'
}
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Demo Composition
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g 9 W Solution ‘Composition’ (1 project)
: Snamespace Composit ion 4 &» Composition
g { b Properties

P += References

3 T public class Logger 2 App.config
S { b © Loggercs
5 =% - - P © Program.cs
2 = public void Log(string message) :

Console.WritelLine(message);

3 = public lass DbMigr*ator' 4 = Composition
S { P F Properties
b == References
v App.config
5 P © DbMigrator.cs

DbMigrator(Logger logger)

ate readonly Logger _logger;

v

& Logger.cs
& Program.cs

v

_logger = logger;

oid Migrate()

_logger.Log("We are migrating blah blah blah...");
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:::1):)!_

b d

readonly Logger _logger;

X4 15¢] XO
)

121010

Installer(Logger logger)

v VvvVew

_logger = logger;

void Install()

_logger.Log("We are installing the application.");

5 public class Installer i B

Composition

# Properties

*# References

v App.config

& DbMigrator.cs
e Installer.cs

e Loggercs

& Program.cs

e
b

- static void Main(string[] ar

gs)
{

var dbMigrator = new DbMigrator(new Logger());

var logger = new Logger();
ir installer = new Installer(logger);

dbMigrator.Migrate();

installer.Install();

¢ DbMigrator.cs
& Installer.cs

€ Loggercs

& Program.cs



Favour Composition over Inheritance
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Agenda

e Problems with Inheritance

* Advantages of Composition over Inheritance
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Code Reuse with Inheritance

PresentationObject
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Code Reuse with Composition

DbMigrator

Installer
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Problems with Inheritance

Easily abused by amateur designers / developers

Large hierarchies

e Fragility

Tightly coupling
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C# Intermediate

Age:

Eat()
Sleep()

/\

Person
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Animal
Add Walk()

Age: int

Eat ()

S ()
Walk(

£

Person
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Add Goldfish

C# Intermediate

Animal

Age: int

Eat ()
Sleep()
Walk()

/\

Person

Goldfish
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Problems with Inheritance

» Easily abused by amateur designers / developers
* Large hierarchies
e Fragility

e Tightly coupling
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Composition

* Any Inheritance relationship can be translated to Composition.
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Animal

Person

‘|Age: int

Dog Eat ()
[. Sleep()
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Add Walk()

C# Intermediate

Person

Animal

Dog

| Age: int

> Eat ()
Sleep()

~~  NRalkable

Walk()
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Add GoldFish Animal

p l
ereon I‘\ | Age: int
l

Dog | Eat()
Sleep()

Goldfish

Walkable

Walk()
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Add Swim() —

Person

| Age: int

Dog | Eat ()
Sleep()

Goldfish

Walkable

Walk()

Swimmable

Swim()
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Add Duck Animal

Person

"|Age: int

Dog » Eat()
Sleep()

Goldfish

Walkable

Duck

Walk()

Swimmable

Swim()
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Benefits of Composition

» Great flexibility

* Eventually loose coupling
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Coupling

Person
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Summary

e 2 types of relationship between classes
* Inheritance (Is-a)

» Composition (Has-a)
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Summary

e |[nheritance
e Pros: Code re-use, easier to understand

« Cons: Tightly coupled, fragile, can be abused
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Summary

* Composition
* Pros: Code re-use, great flexibility, loose coupling

e Cons: A little harder to understand
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Summary

* Inheritance Is not necessarily a bad thing.

* Use both Inheritance and Composition.
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