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1. static void Main(string[] args)

2. {

3. // Square

4. int numberOfSides = 4;

5

6 // Calculate Area

7 Console.Write("Enter Side Length: ");

8. int sidelLength = int.Parse(Console.ReadLine());
9. double area = sidelLength * sidelength;

10. Console.WriteLine("Area: " + area);

11.

12. // Calculate Perimeter

13. double permieter = numberOfSides * sidelLength;
14. Console.WriteLine("Permieter: " + permieter);
15.

16. Console.ReadKey();

17. }
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1. static void Main(string[] args)

2. {

3. // Triangle

4. int numberOfSides = 3;

5

6 // Calculate Area

7 Console.Write("Enter Side Length: ");

8. int sidelLength = int.Parse(Console.ReadLine());
9. double area = sideLength * sideLength * Math.Sqrt(3) / 4;
10. Console.WriteLine("Area: " + area);

11.

12. // Calculate Perimeter

13. double permieter = numberOfSides * sidelength;
14. Console.WriteLine("Permieter: " + permieter);
15.

16. Console.ReadKey();

17. }
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dio Uy Sliedlg guyellg o3 (o9 Regular Polygon Jsuidl Jiey Abstract class Joc .2
Implement dolaxiwl Eliedlg g yell o983 9 Regular Polygon daeuwl Interface Joc .3
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1. public class ConcreteRegularPolygon
2. {
3. public int NumberOfSides { get; set; }
4. public int Sidelength { get; set; }
5
6 public ConcreteRegularPolygon(int sides, int length)
7 {
8. NumberOfSides = sides;
9. SideLength = length;
10. }
11.
12. public double GetPerimeter()
13. {
14. return NumberOfSides * Sidelength;
15. }
16.
17. public virtual double GetArea()
18. {
19. throw new NotImplementedException();
20. }
21. }

oluadl ol override Josy pgdyg JSuidl (o &y il hsVg Square GwlSII cay oy pgdi VI
1. public class Square : ConcreteRegularPolygon
2. {
3. public Square(int length) :
4, base(4, length)
5. {
6. }
7.
8. public override double GetArea()
9. {
1e. return Sidelength * Sidelength;
11. }
12. }

: Triangle ! ywASJI go oVl juai

1. public class Triangle : ConcreteRegularPolygon
2. {
3. public Triangle(int length)
4, : base(3, length)
5. {
6. }
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public override double GetArea()

9. {

10. return SidelLength * SideLength * Math.Sqrt(3) / 4;
11. }

12. }

:Square gy yell yuMS &)=y il Aol (b SLwMSI ells plasiuwl W] oI il

static void Main(string[] args)

1
2. {

3. Square square = new Square(5);

4. Console.WriteLine("Area: " + square.GetArea());

5 Console.WriteLine("Permieter: " + square.GetPerimeter());
6
7
8

Console.ReadKey();

ogiclb aig buxally dobwall Gl o8 &l 327 b guw oSl Jusiti a2y dozus (930 b gaw dxyidll

098y ConcreteRegularPolygon (V) jwlsJl (6 GetArea il ol b diy yhall oia b ag s
Cuadg Triangle Ediadl GulSIl Josy Caad 13] ULy (lgilesiwl o5 JIs o throw exception Josy
.Exception Jl ode Jooxi ogus dladl sia cayy=i dslel

‘dolaxiwl aig GetArea &Il Cay 125 zoyall Guig Cldiall y31 () y=i gang W class JI oJ yaiill

1. class Triangle : ConcreteRegularPolygon

2. {

3 public Triangle(int length)

4. : base(3, length)

5 {

6 }

7.}

8.

9. static void Main(string[] args)

10. {

11. Triangle sequare = new Triangle(5);

12. Console.WriteLine("Area: " + sequare.GetArea());
13. Console.WriteLine("Permieter: " + sequare.GetPerimeter());
14.

15. Console.ReadKey();

16. }

Exception Jl wle oz Coguw oMl 36301 Jusinhy Caad Jl> b

GetPerimeter() {
NumberOfSides * SidelLength; A TR e B e e M

An unhandled exception of type 'System.MotlmplementedException’ occurred in
MainA e

Additional information: The method or operation is not implemented.

GetArea() {

hrow new NotImplementedException();
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Abstract JI day yay JSuidl cay ye5 Goymy (Jl 363l

1. public abstract class AbstractRegularPolygon
2. {

3. public int NumberOfSides { get; set; }
4. public int Sidelength { get; set; }

5

6 public AbstractRegularPolygon(int sides, int length)
7 {

8. NumberOfSides = sides;

9. SideLength = length;

10. }

11.

12. public double GetPerimeter()

13. {

14. return NumberOfSides * Sidelength;
15. }

16.

17. public abstract double GetArea();

18. }

Vg Declaration has 4 =i a>gs Ju> GetArea JI (w6 bMisVl bhas SJ Concrete Class ) ayliio 13

Jac Say ¥ dil iz lia gually) abstract gwlSIl Joc iz g abstract o ol 330l (b body 1>gs
(class 13 o B8

Ul g y2i Jasy esii ol pzyiall dlojly bguw giollg orgilinio UigSy g Cilially @1yall pullS
doxy il o U e Joxi oguus V]g GetArea

1. public class Square : AbstractRegularPolygon
2. {

3. public Square(int length)

4, : base(4, length)

5. {

6. }

7.

8. public override double GetArea()

9. {

1e. return Sidelength * Sidelength;

11. }

12. }

13. public class Triangle : AbstractRegularPolygon
14. {

13



15. public Triangle(int length)

16. : base(3, length)
17. {
18. }
19.
20. public override double GetArea()
21. {
22. return SidelLength * SideLength * Math.Sqrt(3) / 4;
23. }
24. }
s adde 3>gu Vg alie (950 ogw main Jl o 3931
1. static void Main(string[] args)
2. {
3 Triangle triangle = new Triangle(5);
4. Console.WriteLine("Area: " + triangle.GetArea());
5. Console.WriteLine("Permieter: " + triangle.GetPerimeter());
6
7 Console.ReadKey();
8. }

bl el de) giyall of Eiliall yulS 6 GetArea JI Jlgs oo i ol ulmi gadgs pgii ol wy
rods oS wdzuilg Unzdl Al dziwg (l@olS

e : AbstractRegularPolygon

Triangle( length) : (3, length) { }

Program

Description &
® 1 'MainApp.Triangle' does not implement inherited abstract member 'MainApp.AbstractRegularPolygon.GetArea()!

\llg Abstract methodsJl JSJ override Joc e yz o> yiall (6 Abstract class JI day yoy 135
Compile Time Error.des il ddac <Ll s e Jooxi Logus

Interface J) pladiuls Abstraction J) (gl
09N g abstract class JJ alie gag «JUedl Juai o interface Jl paxiwi gw 8ol 0l
:Interface JI yoysy (Ul 343lg ((Contract sasll b g bias) Implementation

14



1. public interface IRegularPolygon

2. {

3. int NumberOfSides { get; set; }
4. int SideLength { get; set; }

5. double GetPerimeter();

6. double GetArea();

7.

}

wligoui (6 asuii ol sauzdl Sblsdl og o Lyl Interface JI 1o of #uw w6 ConventionJ! ;e
IRegularPolygon dijeuuys lies cUiJ
ol By

bas po (y puRiell di>g [Implementation 9y declaration e $giz bas Interfacedl .1

JI el gudoy sl GulSIl (w8 (955 L-,i ey g property usied w4y y=i ug declaration
Interface

sl bl cdgls 131y Ll public aa MembersJl JS Gus Access Modifier i 3o pac .2
dozyill b Uas (e Jaxi g Modifier

Interfacel ¢l paxiy Ml gy ypedl S (de Jlo

1. public class Square : IRegularPolygon
2. {

3. public int NumberOfSides { get; set; }
4. public int Sidelength { get; set; }
5.

6. public Square(int length)

7. {

8. NumberOfSides = 4;

9. SidelLength = length;

10. }

11.

12. public double GetPerimeter()

13. {

14. return NumberOfSides * SidelLength;
15. }

16.

17. public double GetArea()

18. {

19. return SidelLength * Sidelength;
20. }

21. }

| 6LoYb g>g0 9o L) Implementationdl g Automatic Property Olpgioll 39>9 VI sV
Layl Jlgall

oVl go yusi sV zlizy Vg (JgV! ol Abstract class JI b g1budl JlialS) dudi ga Loyl maindl Jlis
s, Ll

dazyill g Uns (e Juaxi oo Interface Jl (b 8392gall Jlgall JS @uboi M ol cilgls 13] 1dlasle
(Abstract class JI day b Jio) Loyl

15



déyludl Abstraction JI e ddyyb sl Cies elgus (JBuVl graz wil> Al gang 2 a8y Jyaxil sl
oy Lo @gguny Ul ells Gurbaiy pods ol eliSass

private static IRegularPolygon[] ExtractShapes()
{

// Read from external sources and return the polygons
// parsing the file and extract the shapes

new Sequare(3),
new Triangle(4),

1
2
3
4
5.
6. return new IRegularPolygon[] {
7
8
9 new Sequare(5)

1

1

0. 1
1.}

JEiVI guox> > lisbiwl dil o pgall ialall go Jolxillg Parsing JI dsy b oe il jas) b
agio diy b ol )3l 810 (SJ Abstraction  Interface plaxiwl ai el Jliadl (ég Il i o

1gile yoylly (nad O

Interface s Abstract Class s Concrete Class (s JLiaY)
S agias Lowd iz o V1 Jlgudly dlSuitall Luid GV Jolsdl lubye 38 oesi bl 03 (is

APV ETWERRN s e Jaoxi 189) Implementation Josy ¢lojli M concrete class JI o
(29290l

wle Jaxi wwgw Vlg Implementation cay y=il 4USy ¢lojli Interface Jlg abstract class JI o
dozyill g Uns

Concrete Class, Abstract Class, or Interface?

= Concrete Class @ No Compile-time checking

/ A
= Abstract Class \@ Compile-time checking

-
» Interface /\@ Compile-time checking

J6 lilg «Jusaid] Cisg oz of o 3iSy el Jgwly Juasl dazyill Cisg clasVl sz ol e
Jlg Abstract class JI o §y8)l i g «pdiun ol Juads V Abstraction ¢J Concrete Classes
Interface

Interface J\s Abstract class J) ¢ @AY
blall oia (o oSy §yallg
lailg 395 e $gixi M Interface JI ladw (Implementation 348 e $gixi a5 abstractdl .1
declaration au )Lai (e $gixi

16



ot blog #w dxoyll ddg die &l)gdl gubniwd SLwMSII JS s abstract JI paxiuws losice .2
interface ;o ,iSV Implements Jac gihniws interface JI oSJ wasly ywllS oo s dilygll
Interface Jl o loiw «Access Modifier e sgixi 18 abstract class JI (o members clacll 3
Public =i lgls
cly dby e sqizi Vinterface Jl lodw «Oljuiog padg <y Jlgd e $gixi abstract class JI .4
L_J|_)J.9..Lo Mg PRV U_g
o g Abstract Class JI 83106 «latouni (b piziui bow asd Hhall dgguw clhsy Gow )6 Jsl

JI i 193zl ew el graz o8 Al (b 3udo ling clull graz 4 )linii 3l 36801 (e iz
3] oo (saz M as i asly GulS o ST e iy ol gudois M elil dilSuine (SJ Implementation
3l e oo Gy 38 dliS o8

Implementation ;g3 lgislg «Class o yiST oo Gubai o (Sa ol Interface Jl yuSsy

Abstract Classes Interfaces
@ @ May contain implementation i May not contain
code implementation code
B Aclass may inherit from a A class may implement any
single base class number of interfaces

e Maoma b ok boio o ccaca ] A‘nmha“ S a"tnmatisa"u

SVl o S (w8 a2V &lygll ol L Abstraction ¢ Interface JI )lisl (6 dago )3l dndi
IS-A b il axi a) Jbo 6 bl s 955 Tlislg JLgale Composition JI Juady g

vzl yudi dasy abstract class JI ol interface JI plaziwl of azg (JSuVI Jlie) JoVI Wlie (b
&iyally Ediall pu (@obwell wlws) 36801 (b )l Il oV s cuwlio Abstract JI of sz 2ég

adymall JS el oSy bow 1iSag interface JJ il Slolaxiwl oy=i Bguw doslall Jgunall (o
. abstract classlg interfacedl jLisl wuwliadl )l dzis (SJ

J¥ Juadl) dLada

Public Members e sgixig Implementation ;934 Contract & Interface JI

Declaration JI JS gubiy Interfacedl 13 ywixiue gre> o3l o> )iell
ogio JS 8jue d9ymog Abstract Class Jlg Interface JI (o JS (s &)laedl Cuad
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Interface Jl Jg> 8,056 (Wl Lol

Maintainability 4all 4148 3 Interface J) Us?

dilual) ays ,isT 368Ul Jsz b scluy ail ga Interface I plaziwl b oluwll aal oo 5351g
U\.JLLJLJQ Jowuy juei WS oy zlizy sl judg jusil N oxedl g8l L5| .Maintainable
Future Proof Code Jusimall Josy 355U1 ol oVl 1iay cpouiny

ail s lis 8,Sallg 83332l yaibazdl e 1y jell @LoVL of Olllniall yusiy Lol s leily Olauhills
eVl ddy (e T Cguw (il Slhusidl Juas a4 o=ié Gl oo a5lg 6> el Jasdl 3y i Leaic
U3 b Interface JI lagdi ol oSos asS )i gy .Gubaill (b

iwdg 3 o wwai lgd Interface Jlg cdxoydl (6 33uzdl Sl ol syl ‘ix_u L-,i Jus
Program to an abstraction rather than a concrete type

agdi ol gubniw (Jlillg Abstraction ¢ Interface JI paziwi ol ooy dil Galudl Juadll (6 1)S5 LaS
lgil e 85lsll

Program to an Interface rather than a concrete type

0id oy aw y3T jasd Jlia oS déiihy Gew oo Jaill Ay Contract JU dseyll lule el
.dogall

b gl dxlll &iSe awd 839790 gl lglasy pgdi (il dsslell SLwMSIl o Concrete Class JI o S g
:Concrete & dJUl ClassesJl JS Collections APl JI o Wis ‘Lspi 4> ke

Concrete Classes

Collections

List<T>
Array
‘ Arraylist
| SortedlList<TKey, TValue>
HashTable
Queue / Queue<T>
‘ Stack / Stack<T>
| Dictionary<TKey, TValue>
ObservableCollection<T>

Custom Types

8au> 4y lglasy pgdi i> Interfaces JI oo Sl Implements Josy o gd3 oMci LwlSIl 03 JS9
:aJWWl Interfaces JI JSJ Implements Josy ogdy List SuMSJI Wio .U Abstraction padig

18



public class List<T> : IList<T>,
ICollection<T>, IList, ICollection,
IReadOnlyList<T>, IReadOnlyCollection<T>,

IEnumorab]O<T>41EnumorableI

Interface J Jlio ling (6,18 815l (b lg=ubdg oo Vo) Interfaces Jl o3 JS gaboy List Class ol as)
gl ¥ (Jllg )3l Interface ol o i ol guboiuy Interface ! i 8,Sallg Segaration Principle

2 sxlall 21y dgule lgaaizy clientsJl oo uiSl jlog Production JJ z 42 ol asy Interface i Jyasi)
(Interfaced| ;o &lygll 8,50 (e oy=ill

eIy &g Concrete Collection JI oo juislg List JI lgauai il Interface JI 251 [Enumerable I
plaxiwl ¢liSeus Program to abstraction daclall guhil ¢lJidg « container]l e loopJl 3y )i loaic
.Containers Jl ;o 1 o3z losic GuMSII awl o Yy interface JI

Programming to Abstraction  Programming to Concrete O G4
JSal gy <olS «gulwd! Luoall (s ExtractShapes JISuiVl gls )l dla) cdas) o

1. static void Main(string[] args)

2. {

3. IRegularPolygon[] shapes = ExtractShapes();
4. foreach (IRegularPolygon shape in shapes)

5 {

6 Console.WriteLine("Area: " + shape.GetArea());
7 }

8.

9. Console.ReadKey();

10. }

11.

12. private static IRegularPolygon[] ExtractShapes()
13. {

14. // Read from external sources and return the polygons
15. // parsing the file and extract the shapes
16.

17. return new IRegularPolygon[] {

18. new Sequare(3),

19. new Triangle(4),

20. new Sequare(5)

21. };

22.}

ol calad elichs o clow agale Slos elil oyl i g gubgall sl 2yl JBa I glysiwl &b
JBaVl elli g2 o3 pog 1Sy yae ol ol Ol 8acls o

Concrete jisi (&g) ddga0w JSub e lgels)l o3 ail BhsVg dcgazall glo)l ddy b lin agy il
2,5V ebV Set gi List Wio (lgio Junsl Data Structure cus>)g 39301 jusiy Crod o) Ciazy I3las (Type
Wio Johll Guai lgd il JBVI el )15
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L-,i geuand WJWbg (IEnumerable JI plaxiwl) Abstraction JI gl>)b clde 8sldl ey Guboi > ¢U.‘\J‘
eisi cligS wuudly duale e Al jasy Josy Wgw I[Enumerable JI guny Implementation gl
I[Enumerable<IRegularPolygon> (J| jusill asy oVl 5¢SJl Ias\ Abstraction JI &lJs (e

1. static void Main(string[] args)

2. {

3 IEnumerable<IRegularPolygon> shapes = ExtractShapes();
4. foreach (IRegularPolygon shape in shapes)

5. {

6 Console.WriteLine("Area: " + shape.GetArea());

7 }

8.

9. Console.ReadKey();

10. }

11.

12. private static IEnumerable<IRegularPolygon> ExtractShapes()
13. {

14. // Read from external sources and return the polygons
15. // parsing the file and extract the shapes

16.

17. return new IRegularPolygon[] {

18. new Sequare(3),

19. new Triangle(4),

20. new Sequare(5)

21. 1

22.}

3z Array g2y ol Jaug Al 215 39801 e yz QU1 oSUs usi ol pe 2 y%eS Jasy bguw 395l
Jl yuss g 138 g Juyl jusis o) (Client Code JI) Main JI o axiwg Queue of List g5 ol
Juaddl Jgl ade lislbi Lo liang (client code JI jusi ;92 Abstraction JI iy leJUs Implementation
.Future Proofing code (Judiuall 545JL

Maintainability J) ® s Al Gk
oo 81 o) dnolzdl 0igs diluall s 4iST 3630l Jmzd 5aumg)l §u ol Lu Interface JI plaiuwl
Wio «Jundl &g 95y Lz diuhi gubiws )lue

SlwSUlg Jlgl plaziwl pacy ahiilly clowll 50 (o Readability dugyis ST diles> o
.l gl

093 o 138a g Single Responsibility lnds a>lg ey e dggue ) Swlsdlg Jlgadl o>
bias aslg e VI g0Vl elli jusi) Jhuse

J=ladl clls g (Namespaces 97 Packages 97 Modules) Layers J| 8,54] ¢legrite clg> ladS @
dail=> sl Hide Implementation &SeVl jads e JS cudsly Slasgll elli o Coupling
g0 Joli ol oguw .J0ds lg=>lixi boaic M| public paxiuwi V dolell dowadl ¢lJiJ (private
ool Jgunall a5l o Layering JI
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http://informatic-ar.com/inaccessible_class/

1Ol (O Cuuy dugydall

V loic lgs podi clia) d@8)g 43l laying ol Jady (illy his Sladeill JUs e oeSi V Readability dyigyéall
Lo dsojyle> e 0ylic Luulg Business Logic 3yze oS o) loguas .aiglisy ciad il o Juasl 368 auliS g
(Lo ddy by 8ygu0) dzllos gl pygdi wlus Uio)

gy yols Convention dsl JSJ el lgus (ilg 8auzdl Olowd] Casuil JIb w6 dauzll difgyael] Jund 184

cliy A Josy pg85 13led JUadl Juw e welhsd APIJI uuxi S Patterns JI josy Croaxiwl 13] Mis
il ¢ll3g Static Factory ol Builder Pattern paziuwi i ¢ll3 a0 Yoy eliSays §pueio 20 Judiws Constructor
. APIJI

J=> 6 g Interface JI asVlg Abstraction JI elaziwY Gluwll aal 35l 6y Gguw esl@)l Juadll
Extendibility y¢lnill Jyls 543JI

-

AadA
18T 36380l U=y s3Jlg Program to abstraction rather than a concrete type pggéo e liass o

dgguu Broken a6 &axy sillg concrete type Jl go JII g8 oS Gudlg il 2o > gaun

Ol Jos) zlixi 184
Ag>gall Contract JI e 35,7 cllexig Implementation J| Juolai e dJasy Interface JlI o
ol bginon o iy 18 gLl oV JEnumerable glo)b podi ol Array ol list glo)l Joy Jundy o
oV il client JI zlizg oJs interface Jl paziwi losic Slg client JI Jjaxil zlizi Coguug list
lglosy pgai il APl JSJ 13Sa g IEnumerable JI [gauday ouis\I
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5clasy Interfacedl polaxiwl :2JWIl Juodll

Extensibility J! . Interface J! g2

Cus daguy yobill L5 3680l Js> b Interface JI paziwi ol oSey S Juadll 1is (b )i oo
Contract JI Jac ai 136 «llhiall jusi a=y deuy Jyasill Jylall ol Extensible J1 5gSJ1 cliuil 3y
izl 13g) Implementation i ol szl S dosziuy Applicationd! Jz>g

Extensible (@

Interfaces help
us get there

Interface J) 5aild guda gy Las Jlia

dalize 4y by SULI Belys/ o320 @l ogu 5laz JSs 3lez oo ST s disisy 3y 43 Gl L) Wio
bl eliy 2y, JUWLg (different data store i (calizo ;Se b gl dalize Ul 81cls (b elguw)
dalixal| data store / storages Jl 0ia 2o Josy Cum

Jling diilell ULl aclgs oo By wpasiuwsi ol oSy il data stores Jl glgil o @il 8)g.0ll
ol SOAP clguw o)l Slorsug duaill Glalally NO SQL JI by 5acléy Tigpeq (lgud dabail bac
e oSy ol o3l Gab e Elgil 0dd JSg (Cloud JI wde ULl oy 33 2lgiily RESTHUI

Different Data Sources

= Relational Databases
o Microsoft SQL Server, Oracle, MySQL, etc.
= Document/Object Databases (NoSQL)
o MongoDB, Hadoop, RavenDB, etc.
= Text Files
o CSV, XML, JSON, etc.
= SOAP Services
o WCF, ASMX Web Service, Apache CXF, etc.
= REST Services
o WebAPI, WCF, Apache CXF, JAX-RS, etc.
= Cloud Storage
o Microsoft Azure, Amazon AWS, Google Cloud SQL
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JSU Ologles aniing (ililly JgVl puwll (g Persons yueazimell Glogles yis g zolipl
Sldesdl 3 . paziuwe Slily Eysxi ipaxiue B> (13> paxiue ol dillel (] &6LLYL «prxiue
Juls asy LoVl 13 i Bewg CRUD (ot

:data sources J| g0 glgil GW (e zolipl Jasy ol wellball sSu bguw Jagauill Wi>

SQL Server Gl sacls o
CSV ggi o dpai Olalo @
SOAP ggi o gl Oloas

gl @y il yaxsg If Jl Jez Guyb e bile dliS oSews oSl s i plaziwl ;g

ks b by dd) yhoy
1. public IEnumerable<Person> ReadData(int source) {
2 List<Person> persons = new List<Person>();
3.
4. if (source == 1) {
5. // Read from SQL Server Database
6. }
7. else if (source == 2) {
8. // Read from CSV File
9.
10. else if (source == 3) {
11. // Read from SOAP Web Service
12. }
13.
14. return persons;
15. }

Jaxy Cad Programming to Abstraction dsuai Casuily Person JI Jiey ulS Josu Ciad ol asy
cilo o Si paisall o L(bl_,_q.: il dogal) sozxé Jasy Cues @l Jsls Slg « IEnumerable ) gls)l
glhall 5l o EULI Belyiy lpawbul wle paiivy (no)yls

S Ll po sl @y bl 33Ul

Jlgall &8y o Layl lganaig Il 03 b lgapai zlixi w6 guw 3> source L__si Jasl Jb o e
53] @blgn (pd B))S0 95T Chgmg byl yudi lgs 95s bom Lgill By by o355 il
8118 Oldggune lg) (Jlg 808 znai g Al e
patternl plaxiwl g dalixe data sources dic go Joxll day b J@.wi oo 2y sillg cuwliadl J=
wswlwl JSuw interface JI paxiuwy $illg Repository Pattern puwll w6 g)0l

Repository Pattern J!

JLayer of Abstraction J| ;e déub a5LoY pazxiuy g Design Pattern dégy=ell aranill §,b oo gdg
Martin «algoll Patterns of Enterprise Application Architecture wogy=ell USII o a8y y=i lidng
:Fowler

Mediates between the domain and data mapping layers using a collection-like interface
for accessing domain objects.
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http://martinfowler.com/books/eaa.html

038 go Jolsiy bl 595 (g ¢33l dly moliydl u dogwg disb 9o g 1y ysill bl
225 g &I 8ygunll (xd LoS 105 ol oSay pilly Bpblao o 32ll &l Gle ey ol oo Uy dioll
ULl 828 uig 29301 G dbgwg VI Repository (3l daub

Application
Repository

Data Storage

By ol iz Gl Al ells wd oY) Data sourcegl saclally bl Juoiy ol Gudodl 3 4V o=is
(Web service Call U olall gl SQL Query Joc Mo usoll data source Jl ¢ o5 go Joloiw oS
Wguwg Repository JI s 0ing data source Jlg gudaill o Layer daub capai wgw U3 o Yaug
Subill )31 o)L=y (data source JI go repository JI Jolsiiw <asS <oy ol b9 gy Gudoill Juay
Implementation b aigs V g2 repository Jl wd Gl contract JI soly g has

domain layer Uio) Repository Jlg (Ul Layer lia ag) Application JI o layers ¢llia 955 38 Llac
Extensibility JI o interfacedl 815l awsgilg i) SJg Repository Jl go Joloili g (BLL si
Wow gueldl Josllg Layers JI o=y Jalxiig Repository Jl go 8 rvle Application JI Josi ogw
Layers JI e Vlio 350

;Ji Jus gy L-,i Jg>g0 Implementation L__si ®841) adg interface JI e sainy baw Gubaill I3l
digS yaill oy dse Jolsiy

SOAP service go Joleill WCF Service Repository e
TEXT FILEJ! go Jol=ild CSV Service Repository si o
RDBMS go Jol=ill SQL Service Repository si o

8 pislo Jamuw e JS6 (Interface JI yudi iy lallb (Azure SQL Jl 2o Jolsiy Uis) y5T £6i sl ol
398 ¢l i Gen

Pluggable Repositories

WCF Service
% Repository
Application / CSV File
—p % Repository
\ ’ SQAL Database
% Repository

JU 20 Blo oVl zogt) «Jliedl go jgoll JS &l il cogug a5 Us s 8yguall el zai ol 13]
CRUD
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CRUD Jl (six 13ka

logec ol 8aclall b Jgaz sl go Jolsill 1)y Guhai ol (b 535780 (655 el Jlgall (o dcgozo
\Update Zyaxill Read éclyall .Create dsLo )l Sldesl) jLaisl & CRUD Jlg (Data Storage sl go

.Delete L=l
C CREATE ]
R READ |
U UPDATE }
D DELETE J

Interface J) aladiuly Repository J! Jia

Person paxiutall Ciy =i poii g «dzoydl VI ol

1. public class Person

2. {

3. public int Id { get; set; }

4. public string FirstName { get; set; }
5. public string LastName { get; set; }

6. public DateTime BirthDate { get; set; }
7. }

Jdl wysi wogg Person JU yolxdl CRUD Jl go Jolsiy SJ Repository Josy pgéi wogu U asy
‘s LS Contract

public interface IPersonRepository
{
void AddPerson(Person person);
IEnumerable<Person> GetPeople();
Person GetPerson(string firstName);
void UpdatePerson(int personIld, Person updatedPerson);
void DeletePerson(string firstName);
void UpdatePeople(IEnumerable<Person> updatedPeopele);

VWOoONOTUVTE WNR

}
dl> Layly iacgoxo gl ozl clgw sclyall dlsg (dsbo) @l lgusg IPersonRepository JI litiul lis
Ul e Wy yi (il operations JI JS Jes egéi 1388 g «pozid] iz dls [yslg «yaxil

Interface ! oo guni (i)l SLwMSUI JS WJlilg IEnumerable ga oVl glo)l dls o ailell sV
aly oillg Cuazill Al b oVl Ludig JEnumerable JI guny o518 ol ol Array.List glo)| gulniuwi
.(Program to abstraction J| guni ling) jolidVl o degaxo i yai
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soe Slll wulzy g zoliyly Data Source o 4iST go Jolsii ol 2y, oI

Service Repository JI ;o > -1
CSV Repository JI ;o wul> -2
SQL Repository ;o wil> -3

wi> S JS o hias GetPeople sa>lg dly i People JI wilzy ol 393Ul oy y=i Rabdg @iy Logw

Service gl CSV o Slilyll s gl Yol Sy asS Jo> e juddg dololl §)Sall (e Sy
CSV Repository <iilall aa Jaladll

lia gl ccalall o Sl wd> oy SJ CVSRepository dauwl Sy 13> (wllS Jesy pgdi woguw

{

‘s LS IPersonRepository JI giboy oguw (oS

public class CSVRepository: IPersonRepository

public void AddPerson(Person person)

{
throw new NotImplementedException();
}
public IEnumerable<Person> GetPeople()
{
List<Person> persons = new List<Person>();
// fill persons from file
return persons;
}
public Person GetPerson(string firstName)
{
throw new NotImplementedException();
}
public void UpdatePerson(int personld, Person updatedPerson)
{
throw new NotImplementedException();
}
public void DeletePerson(string firstName)
{
throw new NotImplementedException();
}
public void UpdatePeople(IEnumerable<Person> updatedPeopele)
{
throw new NotImplementedException();
}

Sl I3gr iring datatxt dowl cilally waloll o SUlull il 39S GUSy poii S

1, Wajdy, Essam, 24/88/1985%
2, Ali, Salem, @1/81,/1988
3, Ayman, Ahmed, B85,/85/1998
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(Lol )yl o Cuadg dxaustl Jg> 380l oels V) WIS Lgio UL zly2iwl 365 595y g

1. public IEnumerable<Person> GetPeople()

2. {

3. List<Person> people = new List<Person>();
4.

5 string[] lines = File.ReadAlllLines("data.txt");
6 foreach (string line in lines)

7 {

8. string[] tokens = line.Split(',"');

9.

10. Person person = new Person

11. {

12. Id = int.Parse(tokens[@].Trim()),
13. FirstName = tokens[1].Trim(),

14. LastName = tokens[2].Trim(),

15. BirthDate = DateTime.ParseExact(tokens[3].Trim(), "dd/MM/yyyy",
16. CultureInfo.InvariantCulture)
17. };

18.

19. people.Add(person);

20. }

21.

22. return people;

23. }

oMU i gudniuy (Jlillg CSVRepository JI (b 83g92gall Jlgal diy iy y=i aly bguw JSuil ligy
(@20l (16 31308 Lol eliSay) calall o polrdll bi> 1 Cyiai yoye (dslal

SQL Repository bibull sae18 aa Jaladl)

Sow oyl oSg pleall puals pgiyg OUlWI 8acls go Jolaiy I yulSIl Guhi VI oy ogaw
S s g GetPeople dly e 3uS,ilg Interface JJ Implement Josy pgdiwg .83cladl de 550
Loyl 458 eyl s

oM=iwllg LJLL»CLIJ-MI sy pgiig ADONET JI paziws ol US.AJ QULJ_.;.”‘SJ&L'O' oo =i Gl dladl 4lisdg
Entity ol LINQ To SQL Wis 83g>g0)l ORMs JI (o | paziwi ol oSy gl O wd>g SQL Josu
yaudail day yadl paxiii wgw JUadl 3 (w09 Framework

1. public IEnumerable<Person> GetPeople()

2. {

3. List<Person> people = new List<Person>();

4, using (SqlConnection connection =

5. new SqlConnection(ConfigurationManager.ConnectionStrings["PeopleDB"].ToString()))
6. {

7. connection.Open();

8. using (SqlCommand cmd = new SqlCommand("SELECT * FROM People", connection))
9. {

10. using (SqlDataReader reader = cmd.ExecuteReader())

11.

12. if (reader != null)

13.

14. while (reader.Read())

15. {

16. Person person = new Person()

17. {

27



18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Id = int.Parse(reader["Id"].ToString()),
FirstName = reader["FirstName"].ToString(),
LastName = reader["LastName"].ToString(),
BirthDate = DateTime.Parse(reader["BirthDate"].ToString())
¥
people.Add(person);
}
}
}
}
}
return people;
}

:App.config JI cale o lgJ Connection String J! aaxi o3 il Ol 83cl8 (o SLLWI > oy

uuh wNneRE

<connectionStrings>

<add name="PeopleDB"
connectionString="Data Source=.;Initial Catalog=PeopleDB;Integrated Security=True"
providerName="System.Data.SqlClient"/>

</connectionStrings>

g 2597 Ul Olilwllg People douwl Jga> lgug 839>90 PeopleDB saclall ;Ji Wb agall

Id FirstMame LastMame  BirthDate

2 Abdullah Mohammed 1987-03-08 00:00:00.000

3 Osama Maif 1970-08-07 00:00:00.000
b | NULL NULL NULL

(@6LoVlg Jyasilly woizll) Loyl lgaubiy pgdi ol liSay oy Ul Jlgall dudy

Service Repository (s s cusll ga Jaladl)
iz ol Web APl gl WCF 5655 o oSios Wiad «NET JI (n6 oty oll Guabaid) 8,5 glgil Jliay

day yhy grexll go Jolsii clsxy Interfaces JI L-,i WS o gi ¢ fgogall 3 o woagldl (Sdg ASMX
Joias 8)S13Jl o List o Sl wld> ol oguw i)« Web servicel Joc d1aiS 2 1 judg 83219

doas o il lgil Uoys e &l Olily cums)l gl asVg Service Repository JI cay =il VI aill

CONOUVTHA WNE

9

public IEnumerable<Person> GetPeople()

{

// simulate call to web service then retreive the result
return new List<Person> {

new Person {Id = 1, FirstName = "Bahi",
LastName="Salem", BirthDate=DateTime.Now},
new Person {Id = 2, FirstName = "Omar",

LastName="Omar", BirthDate=DateTime.Now},
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9. new Person {Id = 3, FirstName = "Khalid",

10. LastName="Nour", BirthDate=DateTime.Now},
11. new Person {Id = 4, FirstName = "Ahmed",

12. LastName="Essa", BirthDate=DateTime.Now}
13. };

14. }

Solution J! (As Jaxd)

wle pgio JS oot pedi Wguw ilgolaziwl o ol Jus o SJ &I Repositories JI &S (o Liugil
| Egrite JSu dolzdl Assembly JI canai o5 (og (Class Library Project g gi (o) Jsodio Project
.main dlJl (e sgizy sl zoliypll

asyg (VI 1 Gxlall dn5lpas auaiis dnzlpe Jax) zlizy ol s oo Class Project JI paiuy o) ool
B3)S13 Joxi (ieg lgloe &1aiSg HliSell Jg=> dogall Ologleall josy 4 Cus lis oSy

& )lite 6 dolaziwl gubhiwd DLL cale z y3uw lailg 2 350 ol d sud 5S)g € grite ga Class Library Jl
ozl 36801 (e sgizy Class Library Project Wio plwsl 81 Jl £ g pitall audi o Juandy laslyg syl
b lg2lizg il dolell cludVl (e $gizy 31 Class Library Project ¢ g itog «lilyll sclgs go Joleilly
oo Joguu lgolaziwl 3lel gubniuwi 1382 g o gaill dxllee Joc gl Jluyl We )3l golge
Juaall . gaallly gl Slilasy plill of 31 830 39501 puai GUS 3leY dzldl e 13U g9 pino
Layers Jlg puwaill je (doc Jlios Gaxii oguw Guolzl

(N 950 weuw Class Libraries gy jlie e Joc sy ¢ g el JSuis

fa] Solution 'PeopleProject’ (5 projects)

4 CSVRepository
b S Properties
[ =B References
P o CSVRepository.cs
4 ServiceRepository
b S Properties
P =B References
B ServiceRepository.cs
4 SOLRepository
b S Properties
P =B References
o S0LRepository.cs
a Frogram
b & Properties
P =B References
¥_1 App.config
P c* Program.cs
a Shared
& Properties

c# |PersonRepository.cs

I
> =B References
[
P

c* Person.cs
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Josy diog Main duuyidl dlul s sillg Console Application gag Program g g piwed| Vgl @
Startup il 33y euVl b € grite o1 izl gubniwg) Startup Project &l sV .z byl
Class o 13] Jasy o) Vg Web Project ¢ Console Project 654 ol wizy guballig (Project
(Library Project

ol &S yiiall eluVl wdg Person wMSIl (Jl &LoVL Interface JI aus lisubgg Shared g grinall @
£griwall (o Domain JI Jiei il OlwlsdI

oJg «dalixall Data Sources JI (e Josi (il (&g &u)lite 3 e $gix g Repository Jxo e
ST his adaiil) dzall J51> agmuog

Josi i> Person Jlg IPersonRepository JI oJl Jgogdl zlixi wo g &MUl gy )lirell 038 (o JS
' HWE Olghadly &V gy ylisell 03 go JS J] Shared JI ¢ g i capini g i Juzo

ol OS]l &g References Jl dails axi woguw «Olghsdl juaiy Siw dusdlg CSV g g ity (R
y5lg jludl e Solution JI w3l o5 Add Reference yislg lg=iay o8 «f g pirell 130 lg=o Joloiy
033>g «adl CSVRepository JI lgJ Joogs ;Ji Wy S g g itall gang (lguli (il 8yg00]l 6 LS) Shared
OK wde ol pi (og

Name

lgio b 832y (Assemblies JI zoll) logac GLiSall d5lol guniwi :degleo

OV Wle 6 g8 WS) £ gpitall yuai o &iSedl CulS Jbs o Solution JI e

LS lgliazs aiy V olyisVl g gll (r6 Cus NET (16 8y5giall g Assemblies JI JAs o gl @
dogo Assemblies asuay lailg € g yiro gi oo

jlg> oo Browse a)lute 33z guloiiws gl @

dz) Bl SLiSell b logas Jasll Lglwll gag Nuget Package Manager JI plaziwl ol o
.Third-Party Libraries

oualy ServiceRepo Jlg SQLRepo adg sl ucgpivall w6 Shared Assembly JI g.ai woguw W>
oMl day ynll
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JI CSVRepo. ServiceRepo.SQLRepo &Ml gy Litally duolzdl Assembly JI cauni bguw Tyusl
2oyl Jasiii vic Tz pgolaziwl gabiwi i> Program g g el

OS¢y paziwy Program J ;_,i OVl iy laSg

4 [c#] Program
& Properties
u-8 References

u-0 C5VRepository

b
F |

u-0 ServiceRepository
5-0 Shared

Main A 1) A31al) 3 6

Sloglso dcldny pgii wogu pazimall jlisl e 2l oF og Vgl 04y lac paziuell Jlus o guw
:cuwliall Repository JI clinily pgiig (ol

class Program

{

static void Main(string[] args)

{

}

Console.Write("Enter your choice: ");
int choice = Convert.ToInt32(Console.ReadLine());

if (choice== 1) {
IPersonRepository repo = new CSVRepository();
IEnumerable<Person> people = repo.GetPeople();
displayPeople(people);

}

else if (choice == 2) {
IPersonRepository repo = new SQLRepository();
IEnumerable<Person> people = repo.GetPeople();
displayPeople(people);

}

else if (choice == 3){

IPersonRepository repo = new ServiceRepository();

IEnumerable<Person> people = repo.GetPeople();
displayPeople(people);
}

Console.ReadKey();

private static void displayPeople(IEnumerable<Person> people)

{

foreach (var person in people)

{

Console.WriteLine(person.Id +
" " + person.LastName);
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34. }
35. }

SQL JI e gaby 2 Laig CSV JI e az97 il Slilul gaby 5l ol 325 ogaw @olipdl cuyz o) (VI
> e walizg Implementation JI (Sdg API JI Dasgi [3Sag Service JI e 3545 il gudoy 34
GetPeople hias judg Jlgl groz e Gibo 1ol i (4S) bguw lrub Repository JI ¢ g

I&ily JInterface JI JUs oo > JSg &Ml Repositories JI 03 go Joleiy £ gpitadl olo JSuidl 13gug

Factory Method J) aladiuly 5 Sall as8l) Cida
Jl doc o 6 Mzl bias aylivio 3950lg «@galudl 35301 b IF JI dox J31s 5)Sall 56801 3929 1>V
> e oronnd s laylw Ws LS i (Jlgs &I o sy bhds s5lg e s g9 Implementation

Gawg ,hSUl zue ol (JWlg 5lgS VI 0ig) Refactor Josy pgéi w6guwg Refactoring cuuxill iz g
iy plall Factory Method e

Jdl 43 dous bb’s IPersonRepsotiry Jl £ 45 g>)3 dl> aus g Repository Factory jullS canni gw
o5 iyl J> b4 «glinall Implementation ! gls)l aiy switch gl if dlaz olaxiwly wellhall repo
Wl JSuidl o laS exception JJ throwJec oy ogw bl

Sdle o duadi i_u_mJI Sg LU g dlaall 0i belys Sy Static Factory Method JI ;e 8513w\
SConstructor <l dl> 10

1. public class RepositoryFactory

2. {

3. public static IPersonRepository GetRepository(string type)
4. {

5. IPersonRepository repo = null;

6.

7. switch (type)

8.

9. case "Service":

10. repo = new ServiceRepository();
11. break;

12.

13. case "SQL":

14. repo = new SQLRepository();

15. break;

16.

17. case "CSV":

18. repo = new CSVRepository();

19. break;

20.

21. default:

22. throw new ArgumentException("Invalid Repository Type");
23. }

24,

25. return repo;

26. }

27.}
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- JSuidl g o953 Coguw Main )l &lall SVl

1. class Program

2. {

3 static void Main(string[] args)

4. {

5. Console.Write("Enter your choice: ");

6 int choice = Convert.ToInt32(Console.ReadlLine());

7

8. if (choice== 1)

9. FetchData("CSV");

10. else if (choice == 2)

11. FetchData("sSQL");

12. else if (choice == 3)

13. FetchData("Service");

14.

15. Console.ReadKey();

16. }

17.

18. private static void FetchData(string type)

19. {

20. IPersonRepository repo = RepositoryFactory.GetRepository(type);

21. IEnumerable<Person> people = repo.GetPeople();

22. displayPeople(people);

23. }

24.

25. private static void displayPeople(IEnumerable<Person> people)

26. {

27. foreach (var person in people)

28. {

29. Console.WriteLine(person.Id + " " +
person.FirstName + " " + person.LastName);

30. }

31. }

32. }

il DS geus Joaadl 365y oSUs arally IS LS Jasy e JS

iy Jasy 393Ul 13gs sql of csv o8 clgu Factory JI as>yy il type JI ggs aigi V FetchData dlaJl
(contract JI plaziwl Jaxy aY) day i

il szl g 9ill Capaig factory Jl (b i Cogw bnis «gguy 11> repo ol dsls] guiws Layl
.Extensibility J| dggw 8)Se gaxi interface JU 138 g .¢ g dtedl do>)i dolclg aws wacyi

b i JUs og Jnis solg Repository (e zoliydl Jasy ol 3,5 US o) Ile dowuy wuye dlia bis
zoliydl Josy bow JoVl Juasll jlg> 6 Wis (Repository JI ¢4 yaxi aiy Configuration (o)ls calo
SQL Database JI plaxiwl Jo=y golydl judi ledw .Sl yoy=ig g o320 g CSV File JI plaxiwl
doxyi 83lelg 298Il o duiy> ol i 59 Configuration JI cale w9 Repository JI puwl yjusiy has
e g pitall

JSudl i dsyl Al o985 ol wdse

1. class Program

2. {

3. static void Main(string[] args)
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4 {

5. FetchData();

6. Console.ReadKey();

7 }

8.

9. private static void FetchData()

1e. {

11. IPersonRepository repo = RepositoryFactory.GetRepository();
12. IEnumerable<Person> people = repo.GetPeople();

13. displayPeople(people);

14. }

15.

16. private static void displayPeople(IEnumerable<Person> people)
17. {

18. foreach (var person in people)

19. {

20. Console.WriteLine(person.Id + " " +

21. person.FirstName + " " + person.LastName);
22. }

23. }

24. }

.wuwliall Repository JI plaxiwl oy Configuration File Jl (6 1>gi (il dogsdl cws deg

JJ hard coded Jos) zlixi ¥ (JlidLg Dynamic Loading JI )36 dsbol gy b e clld Jac oloVL
13 Jusanid] s g [wlali Implementation JI Juoxi eiuwg [Factory Method JI (o Implementations
ilall (b 035327 als Lo cuws e )

lada
CRUD JI y& log Repository pattern Jl pgg80 liedei e
Slol e wd ddulniy pgdig custom interface Josy pgdi cauS liedei o
Repository Jl <L e
Compile L__si hard coded JI day 1oy Repository JI <LV Factory JI plaziwl (Sey o
time
Jaoal Uuh.uu oS Jusinidl Ci8g o Repository JJ Dynamic loading JI JUs 0 _gi o
Judall
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Dynamic Factory Jl :lJl Jadll

Uil Lboade > 9i Factory class JI % <lgw) Interface JJ Implementations 3ic plaxiwl Gulw lies

JJ Compile Time Reference jisi (ngé JSuidl 13gy lgoaxiui loaicg (main program Jl Uz lgsue>
(daz,1l 83lel zlizy Implementation J 61> gl @Lal sl (nimay) Concrete Classes

8g o Concrete classes Jl e e i alzy V dezg 2ol jusi oSay Cus eVl G Sy oS
ey e Vaug g g piradl o Implementation JJ References JI aLoY zlixi Vg Compile Time dos il
Wiy pgdi |38 g «dynamic loading concrete type gubill Josy boaic 03y i Ml ¢ gl Jroxiy pgdi
(Ultimate Decupling J! dxeusi ol ;Se) Implementation i ge 2oyl o Connection Jlasl i
Extensibility JI o Interface JI 2ilga) dosi 0iang

Programming to Abstraction rather than pgg80 §uni UiS >gSJl GUS 6 lgus Liad 80 _p'i
FetchData dlal) jAiidg «implementation

private static void FetchData(string type)

{
IPersonRepository repo = RepositoryFactory.GetRepository(type);

1
2
3
4. IEnumerable<Person> people = repo.GetPeople();
5 displayPeople(people);

6. }

Implementation Jl 48 el dxldl (930 Ly Jlgadl (eaiwi Eus Lia Interface JI go Jo i Wil sy
Gy il gl 13 clini] w6 Factory JI (e aaisig (Concrete Types sV Reference ol azg1 ¥ sl
Interface JI

:(Compile Time Factory jisy g&49) RepositoryFactory JI juwllS ,o,=i

1. public static IPersonRepository GetRepository(string type)
2. {

3. IPersonRepository repo = null;

4.

5. switch (type)

6.

7. case "Service":

8. repo = new ServiceRepository();
9. break;

10.

11. case "SQL":

12. repo = new SQLRepository();

13. break;

14.

15. case "CSV":

16. repo = new CSVRepository();

17. break;

18.

19. default:

20. throw new ArgumentException("Invalid Repository Type");
21. }

22.

23. return repo;

24. }
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Mel 39801 13d (6 wgusll yasy Jlia

wdhi @l iy 3 g «dalizell Implementation JJ Compile Time References lyaJ 3>4s @l (1
Concrete Jl 0ig) Using JI plaxiwlg Program Project J=I> Assembly References Jl 34>9
Uio lia Repository JI ;o 13> g6 Jo30 ol Uyl 131 13leé 363Ul Jasy Sy wi> Classes
using Jacg (d £ gpitall Jac 35) (ol dsLs] ] zlizi gums NoSqlRepository daslasl
gl 3 Joc capni (S 5gSdl Eyaxi o o9 A

o598y ol iz Aol @oliy s3lg RRepository JI g4 =il parameter] zlisy Factory Jl ol (2
ol configuration file Wio y3T oo w6 £ o)l iz dago Juzi ol g Junsllg dagall elliy
Jnss aslg g4 zlii Wgw ledlb repo Jl ggi iy yols JwlS

ol wazs Assembly Jl o3 JS6 393Ul 13 (b9 Jnis aslg ¢ gil zlizy 18 Client JI el 6 @l (3
298Ul dosy (i dezyill s g 80910 ()9S

o3z dly Jl Compile Time Binding paxiwi Factory elaziwl oo Yoy JSLitel] 038 J=i Logaug
Dynamic Binding/Loading J| aweuui wgwg Dynamic Loading _gi Runtime Binding

sdastl ayil
aiuw @V Program g g xiall 6 Repository Ji duwslxll SLisel) Assemblies JI zuoy Vgl pgéiw

e IS oo 3STlg oz yill Jacg 365Ul 31 oo Lg) Using Jl e go) Juszinill Cidg 2y yi Lo Jyomi
(ol Lo wle

4 Program
b & Properties
4 u-B References
=0 Microsoft.C5harp
u-B Shared
=B System
em.Configuration

=B Systemn.Xml.Ling

Jl a1 yb e Assembly JI Jraxi ai Cus JSuidl 1igs auaig GetRepository JI dlly jusii b guw

:Reflection
1. public static IPersonRepository GetRepository()
2. {
3. string typeName = ConfigurationManager.AppSettings["RepositoryType"]; // (1)
4. Type type = Type.GetType(typeName); // (2)
5. object instance = Activator.CreatelInstance(type); // (3)
6. IPersonRepository repo = instance as IPersonRepository;
7. return repo;
8. }

20Mel 3gSU &y yw 2 b
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Configuration JI ;o Type Jlg Assembly JI wd> .1
Reflection JI plaxiwl Assembly JI Jroxi .2
¢ gl > o Repository JI Jes] Activator Class plazxiwl .3

sl 3929 pac sV «dynamic loading JI Jec asy JSuil 1igy a1 @il w9 293! zaw VI
GetRepository dIsl) Juwyo Jolo

1. class Program

2. {

3 static void Main(string[] args)

4. {

5. FetchData();

6 Console.ReadKey();

7 }

8.

9. private static void FetchData()

10. {

11. IPersonRepository repo = RepositoryFactory.GetRepository();
12. IEnumerable<Person> people = repo.GetPeople();

13. displayPeople(people);

14. }

15.

16. private static void displayPeople(IEnumerable<Person> people)
17. {

18. foreach (var person in people)

19. {

20. Console.WriteLine(person.Id + " " +

21. person.FirstName + " " + person.LastName);
22. }

23. }

24. }

Jl £6i Az ol o) dil llg Exception Uss (e Juozi oo oV ity Cuas Jls (b gubally
Configuration File JI (o Repository

IPersonRepository GetRepository()

typeName ConfigurationManager.AppSettings[”Re

.GetType (typeName);

instance = Activ tar.Createln'Z[;“'f*¥;:E; - handled
. . rgumen ui Cepuion was unnandie
IPersonRepository repo = 1instance . i
e ) An unhandled exception of type 'Systern.ArgumentMullException’ occurred in
repo, mscorlib.dll

o98iwg Implementation JI ya=i) (App.config JI cals) configuration JI cale ziay oVl o9 dguw
:wy LS SQL Repository JI Jurezi gy Ll 3y

<appSettings>
<add key="RepositoryType"
value="SQLDatabaseRepository.SQLRepository,
ServiceRepository, Versio=1.0.0.0, Culture=neutral"/>
</appSettings>

uih wnNnpR
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el JwS sV Full typed assembly name JI d6y=alg caliaxi Sy iz Assembly JI jlus (g
didymo 2y, sl ggill ) yeig (I 38Ul LSy (i gl Dlgal plaziwl Lol §yb sac cligs
1. Type type = typeof(Person)

string fullname = type.AssemblyQualifiedName;
3. Console.WritelLine(fullname);

N

Debug or Lol) ¢ gitall Axe 325 Bguw £9pirall Build Jasy cuod Jl> b byl sglazl Cuay
:JSuidl gy (wlsdl 3 w6 Debug JI e Josi gxig «doz il @8y )b s> de (Release

Marne Date modified Type " Size

[85 RepositoryDemo.exe 12/29/2015 1:35 PM Application & KB
[ RepositoryDemo.vshost.exe 12/29/2015 1:35 PM Application 23 KB
|J Shared.dll 12/28/2015 1:35 PM Application extens... & KE
& RepositoryDemo.pdb 1272972015 1:35 PM Program Debug D, 16 KB
& Shared.pdb 12/29/2015 1:35 PM  Program Debug D... KB
|j data.tet 1272872015 1:34 AM Text Document 1KE
5 RepositoryDemo.exe.config 12/28/2015 1:33 PM XML Configuratio... 1KE
= RepositoryDemo.vshost.exe.config 12/29/2015 1:33 PM - XML Configuratio... 1KE

Assembly JI 35190 L-,i s Configuration JI wale o 035,35 sl Implementation JI Baas ledlog
.l Exception wde Jhoxiuwg 03l piy 1 Vg dxall [ia o o

L__sil si Solution JI Jo8J Build Jec ol boaic Cusy Visual Studio JI diugi lgie Jgl> 8ac ¢Jlin

lia Ll 3] 138 g 00y 47 s3I dzel) 8l lglaig DLLsJI gouis 8 rible pgdy wogus Library Project
Jaoxi piwg DLLs JI JS e gy wgw oMl z yxall L-,i =i g Class Library Jl guo> e Lzl
.Configuration JI cale s o)Lzl i b o

Jl s oliza> ill) SQL Repository DLL JI guiiwg @l ddeslly pgii ogug «lutall i 350 o)
:Project JU yo | jluedl (o o= oguwg Folder JI lia J| (Configuration

DLL Jl fuutiy o5 @

Marne Date modified Type Size

%] Shared.dll

& Shared.pdb

%] SOLRepository.dIl
« SQLRepository.pdb

2/29/20151:35 PM Application extens...
/2015 1:35 PM Program Debug D...
2/29/20151:35 PM Application extens...

2/29/2015 1:35PM Program Debug D,

:Program JJ Debug JI J=o 6 lgsuog @
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sershwajdyDocuments\Visual Studio 2013\ProjectstInterfacesSolution\Pregramtbin'Debug

~

~ Mame Date modified Type

[ Program.exe 12/29/2015 1:40 PM Application

[55] Program.vshost.exe 12/29/2015 1:39 PM  Application
% Shared.dll 12/29/2015 1:35 PM  Application e
% 5QLRepository.dil 12/29/20153 1:35 PM Application e

& Program.pdb 12/29/2015 1:40 PM  Program Deb

| & Shared.pdb 12/29/2013 1:35 PM Program Deb
=| data.tt 12/29/2015 1:34 AM  Text Docume
i Program.exe.config 12/29/20153 1:33 PM XML Configu

=9 Program.vshost.exe.config 12/26/2015 1:33 PM XML Configu

[ % RepositoryDeme.vshost.exe.config 12/29/2015 1:33 PM XML Configu

JI calo 8 lgouul 3>y il Assembly JJ Loading Jesy pgiy wogw 395Ul jals VUl e JS
.839>g0 Assembly Jlg .Configuration

58 13y Lz Sl 832l o SUl ole Juosd o lgluasd @iy g £ piall Jiuis Loaic
:Olll 812l (w8 ULl go 2 yeall

Id FirstName LastMame  BirthDate B filey///C:/Users/wajdy/Decuments/Visual Studio 2013/Prc
2 Abdullah Mohammed 1987-03-08 00:00:00.000 2 Abdullah Mohammed
3 Osama Naif 1970-08-0700:00:00000  |NRAS

3] NULL NULL NULL NULL

lg=unig Lgllay Service Repository Jl giog9 Configuration JI o Assembly Name JI jusiy oVl adil
cuiS 13] Release JI gl jedoll ligy cleg pite Jsii cuiS 131 Debug JI 8) Program JI uze e Layl
:Configuration JI JSui (950 Waw 138 g «(Hebdl 13y Josi

1. <appSettings>

2 <add key="RepositoryType" value="WebServiceRepository.ServiceRepository,
3. ServiceRepository, Versio=1.0.0.0, Culture=neutral"/>

4. </appSettings>

(paziusi N Assembly sl 83> gubniiwi laub) ¢ g pitall 3ze) DLL Assembly JI g s M gaally
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Mame Date modified Type

[85] Program.exe 12/29/2015 1:40 PM Applis
[#5] Program.vshost.exe 12/28/2015 1:49 P Appli
| ServiceRepositong.dll 12/29/2015 1:35 PM  Applis
% Shared.dll 12/29/2015 1:35 PM Appli

Program.vshost.exe.manifest 0/30/201510:19...  MANI
& Program.pdb 12/29/2015 1:40 PM  Progr
& Shared.pdb 12/29/2015 1:35 PM Progr
=| data.bet 12/29/2015 1:34 AM TextC
5 Program.exe.config 12/29/2015 1:48 PM XML
i3 Program.vshost.exe.config 12/28/2015 1: 43 PM XML ¢
% RepositoryDemo.vshost.exe.config 12/29/2015 1:33 PM XML ¢

Web Service Repository JI co oili il Slildl guéi lgil ol ew zoliydl Jasy loic 13Sa
oo 8)5all & oiag configuration Jl yjusiy bas «dex)il 8le| (935 Repository JI jusi oJ ol bs\g
jliao «Juodll lia

1st<Person> {
{Id = 1, FirstName "Bahi"™, LastName="Salem",
{Id = 2, FirstName "Omar"”, LastName="Omar",
{Id = FirstName = "Khalid"”, LastName="Nour"

{Id FirstName = "Ahmed”, LastName="Es

1 Bahi Salem
2 Omar Omar

3 Khalid Mour
4 Ahmed Essa

configuration Jl Jya=i oJ og Mzxall (w6 lgislol pgdi 286 81y3> Repository asbal oyl 5] Tasl
\ls SQL Repository Mis 3 3 bhis Jrasdl o8 13] dil ¢35V 83uall Loyl eSIl (16 dulj> ol s e
bas paxiuy Wgw o og9 MUxall (o assembly JI clli gogy dols a>gi

Programming to Interface Je slaicVl &b ,c Complete Decoupled Application LjoJ [3Sa
.Dynamic Loading Types oJ ;o9

Dynamic Factory J's Compile Time Factory J! ¢ @AY
:Parameters Ololsall (& ©
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Jl pediwy o 03yl pg&y Joloal zlixi Compile Time Factory Jl (o6 =
Factory

s gl pax aly SJ Joloo sV zlixi V (gé Dynamic Factory JI 6 lody  *
Implementation JI ¢ ¢i >axi SJ Configuration file Jl paxiwi ogw dlall
Glinl podig ellall

:Binding byl (% ©

Jlg Assemblies JI 455 L-,i s Binding JI aiy «SJ Compile Time Jl (6 =
Luzo a2yl wi> 839290 Implementations JJ References

4o, <lijl References/Assemblies sV zlixi \ls Run-Time JI 6 lody  *
.(Reflection JI plaxiwl) run time Juiidl K89 assembly JI Jroxi piiwg

-

LadA

Jl Gupb g SwlSl Jroxi Sy 4S9 Dynamic Binding Jl day )b Juoddl 138 (w6 2 50 o7 @
.Configuration File JI (o RepositoryJ! ol Je=>g Reflection
Dynamic Binding Jlg Compile Time Factory JI g g8l zauogi e
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Juos g Ulabl) doddo ezl ol
Application Layering Uloloia

JWs o el diy yhally dizoy oSy asSe w0 gorite Js> e Jlio 33U bgw Jadll lin b
Ay G wleae Juaddl (950 gy Layered Architecture JI paziwi ddy oy lgl> (Stey cauSq oJlgdl
clizl 35l dage 030 Cu> agin $ayally lgio JS b deaximall Patterns Jlg Silidall ope | yai &z

diy yhhy dwige Olagesni s Interface JI paziud ol (Sey (asS d6y20 bnis lin Coagll .dludul
Jansl

Application Architecture gl 4y jeza

buhzily dasses Slulwl Scalable dswgil Jil8 of Maintainable @luall Lyl ¢ ¢ pito by cliSey V
6382 yoll lidg i2lzill ago yol wyyall Jiitually (Wl Cisgll (o Jpos] I Olb Joxiws &)lose)
Slasgll g dsy el bgball puyg g9 piell Design I puewsd gubaiu y31 goyeg ile zoyall pu
Lgin laws J>laillg

Gl 3ae 8 e ciladiiall (a0 JUia

pl sgitiall p8) po 995 aitie JSg Products Sladiall dails yoys) daiuo wle Josi bl oyl
vasazdll yoye Gl Blol dxduall (o Dlxiiall oy podd ol 2 yig -2l yow (Gjzdl o iiall
JI gl yowg &3zl youw oo G0l o pouasill d5y2e rubiuniy . youasill duui 6Sg giie JS (o

.RRP jLoiz )| paziwi wgwg 4 gogell &y=ill yow (=i recommended retail price

Id Mame RRP SellingPrice
1 Java Book 109.5000 108.0000
2 Android Mobile  500.0000 510.0000
3 Router 300.0000 300.0000
b |NULL MULL NULL

o 83ls (Ul (o Ol yoy=y) Jibge Gudni U\I?_gi Desktop gl wug 8890 £gdtall i I8 Jbb o
duiy> L__si plaxiwl wsuay Susy (Ul Ul bgS U3 3acladl go Jolil 3gS) J3laie 35S Sy @optall axi
L__si Wllg 90 LS e8| g oy bo uiSq . Olxilell yoye) Admin Jl dxas o Wie duli dxano o
! 13g) 8,38 (Slol (6 il glind Coguw b i

(Ml Olelll oo limo JoSy i>) Console Application JI day yb (e JoSi o g JUedl o
vzl yoye ] loIL Glxiiedl deils dclib g 03y i bo JSg «f g rinadl =) day ybo .J_gi Sylg
Bio JS (6 diuuiig

gl liesg LINQ To SQL leaxiwl lidvg «f guogell GUni 2l OLLl 3acls go Joloill day b gubdlly

lgowsl @ls Wyad V1 agy Lo JS «(lgs plo oS5 o) 13]) gy cluwai 3185 U ,S) Database Context J!
saclill 5 le OloMsiwl 3yme CuilS 2lgw) assll pe il Lasy Olxiiell deils 22,7 GetProducts

(8y6g1all ORMS JI 5o s plaziwly of
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1. static void Main(string[] args)
2. {
3. var products = GetProducts();
4.
5. foreach (var product in products)
6. {
7. string discount = DisplayDiscount(product.RRP, product.SellingPrice);
8. string saving = DisplaySavings(product.RRP, product.SellingPrice);
9.
10. Console.WriteLine(String.Format("Name: {0} \nPrice: {1:C} \nRRP: {2:C} " +
11. "\nDiscount: {3} \nSaving: {4}\n",
12. product.Name, product.SellingPrice, product.RRP, discount, saving));
13. }
14.
15. Console.ReadKey();
16. }
oy LS pouazsil dui yoysd dldg (youasidl oys) dls clediwl pgdi g gie JSU
1. private static string DisplayDiscount(decimal RRP, decimal SalePrice)
2. {
3. string discountText = "";
4. if (RRP > SalePrice)
5. discountText = string.Format("{0:C}", (RRP - SalePrice));
6. return discountText;
7. }
8.
9. private static string DisplaySavings(decimal RRP, decimal SalePrice)
10. {
11. string savingText = "";
12. if (RRP > SalePrice)
13. savingText = (1 - (SalePrice / RRP)).ToString("#%");
14. return savingText;
15. }

zaso JSuiu Jowy 2 y2all 6y g @oliydl Jusidy Cues 13] oI

Discount: $1.58
Caving:= 1x

,lizy Dropdown List Lol g g new business requirement s> b sbob o6 Juosll L-,i ooyl

U pud Sl resll) pasins Jos ply s pulil wles (12U ol i3l droc 00 Ua) uosll €9 lgio
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ole Josi WY . Judiually syl cluil e cly Slagazadl go oy3l glgl Jla ogSi 18 Loyl elelyl aig
pazinall 2 g 45Ul 1 Wie acgi dic paztimall Jlus ogw (Dropdown List J 34> Vg) Console
ozl yoys podi Ggw dwll wleg alsll

(6 fow) ezl dly (eiui of pog acgi g Vsl paziuall Jlus oguwg (Sl 1igy poii 16

1. static void Main(string[] args)
2. {
3. var products = GetProducts();
4.
5. Console.Write("Enter Customer Type: ");
6. int customerType = int.Parse(Console.ReadlLine());
7.
8. foreach (var product in products)
9. {
10. decimal newSellingPrice = ApplyDiscount(product.SellingPrice, customerType);
11.
12. string discount = DisplayDiscount(product.RRP, newSellingPrice);
13. string saving = DisplaySavings(product.RRP, newSellingPrice);
14.
15. Console.WriteLine(String.Format("Name: {0} \nPrice: {1:C} \nRRP: {2:C} " +
16. "\nDiscount: {3} \nSaving: {4}\n",
17. product.Name, newSellingPrice, product.RRP, discount, saving));
18. }
19.
20. Console.ReadKey();
21. }
0 gl duig puasdl (o s s3I g Wil sl ol B
(NWB auaxdl dly
1. private static decimal ApplyDiscount(decimal originalPrice, int customerType)
2. {
3 decimal price = originalPrice;
4
5 if (customerType == 1)
6. {
7. price = price * 0.95M;
8 }
9.
10. return price;
11. }

(2 dogdlly il T dendlly 8y0 Gaiye dugidii asy) 2 )2ell H9Sy S JSuil 13gy
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Enter Customer Type (1> Trade ¢2> Hormal? 2
Mame:= Java Book
Price: $108._08

: Android Hohile
A.88

Discount:
Saving:

p987 guw lgwlwl wdeg Apply Discount Jl &> jusiy pgdi ow dblol sl clio willy of JSuil ligy

dols arenad 1ia gubllg dackue Jlgs i ygau Main JI Jsl 36501 JS gusy 18 tsisell zoytall
(oMl lias LoS) auzuall Jasl (b 8glas Jgl juisi oia Jlgs oJ] plgall auuiig

o yaeq) Jlgall o aus Helper swlS Jl private static JI JlgaJl o3 Jéaiy pgiy 38 JundVl zoysall
Vs lsall g Gzl ol )3T Ko w6 lgolaziwl @i wi> (&S yiiall Jlgall

Jl @LoYL Loyl Web Interface e Josy ol 834 41 € g il Lia o Jrasl o ayazdl cullall
&bl Web JJ ,3Vlg Console JJ JSSJI Solution JI U315 e g e byl L-,T wisay .Console
gorirall oI JoVI ggpitall (o Helper yulSIl g gabniuy Sackuall Jlgal 03g) dxlay g pisall
Too cuiVl pd e zlind Gaums jusi ol Gas Jb (b 3l 8y0 Sy il

13529 JguigSIl g g it g gl € g rito o aloyyig Class Library o Helper Jl gad L-,i o0 Jasll J=JI
18 S5 o 13] Class Library JI e 330l 1 g=lol) gy L-,i cliSey g .Business JI (o &Jyliniy guoazll

Joaill 13y paziiws cuiS 131 eléy 16 go Jgzillg 4 Josdl gibiug zoypo i la> Jguw wglwl 1ia

o guw Businessl JS ol aus 8,Sallg Transaction Script deuul Lsgys0 Pattern J g déy yall oiag
Validation JI Jesy pgdi «paxiuall wilb 35b) e JSu pgdi Static Methods ode 39290 550
(Logging Jasu egis sl 41535 Baclall il Joslly pois dgubiul e Jasll poiiy asill gondi
lazo Jolois il JgVI Al 555g) )l g dounse 5350 Waw Jlacll 0l S ol Guii ¥ guladly
(Josdl pladl 8pall Jlgdl JS ol (il o Jroasll

lpildnio i V (ilg 8 pusuall gy yliel) duwliedl Patterns JI 2l & Transaction Script Pattern JI
dini> L s Lo aule Josll oy g gonitell sisy e Jasl §loi 1S5 Lo JS oS TS
liag «Jlgd o ¢lhad e JS Cu> Object Oriented JI (o uaiuui Vg Procedures diily>l day oy @o i
Enterprise dluuwgoll Slizo ] dsubnd duwlio STy Juasl syl §ub Sl g luc G

2o g2 plaall 313379 1Sy loils lgilulbio yaii (wills sdeyall (b gosib oo 4T gy il Applications
s gll

b wagui ;g Domain Model douwl )31 Pattern guii 6guw (S £ gpivadl yuais pgdi Bguw ly loysd
Vgl Saxii g SUg b0l asdl 52l podi aw Sg je0Vl 0ig) youoze > Jlia oV as 1
SlolaiaVl Juos e

45



Separating your Concerns <lalaiaY) Juad

3l Oladze Seiwe wle IS clguw wclizl ] g0Vl JS Joos g £ g drall iyl @)b:II adl oo
.Class Library g gi ;0 dundio Projects ;435 > gl dalize Namespace lgJ iz gl (¢ g inedl

8yguall calizi wow HVI (SUg dads aslg cale U3l dgzg0 dS 3930l oIS dSuinel) Gulud! Gubill
b 095y Do §rall g Galudl zyall Gudi )i Bgug gelill Uit Bauw (ngili Losic dolad
ol oVl Sy 2 el dslolg Jasl) dulsy Adaptive digye 4iS1 lgily lginbiansly paeuanill 4y )b

olgall 313375 ¢ g itall 1Sy losic Logas 1y lags lgude Jasl cizuay

V15 Blslg iy JS o gase w0 @yl & jlasall (g il Wleg) adWl &) lasell b Coguw
(3 9l 2w aiSig Olinhll oia JSI zliz

Presentation
Domain
Model

Expifiaegrnce Infrastructure
SR (Logging etc)
Services

Application
Services

Repositories

Database

8,56 clibi (> oSy Layer JS dxoy (gl boaic Boguog yoll 31jy Gguw oSy du e lgaus 36 8)9.0]]
(plos)l Gubaill 11 Loic blaill 01 2ol ) Aoy

46



Web Ul 68 clguw paxiwedl lgde Josy Ul Ul dg>lgll daudb g User Experience Jl daub o
.Desktop/WinForm Application i> gi Console Ul _gi

ol 2,0 Ll liss 8,Sall (Sg gy ylinall jasy (b lgzling V 36 diub g Presentation Jl dids e
Jesdl W Jguu sl Patterns JI a>l gag MVP |)Laizlg Model View Presenter !l guoi
oo Juldy deguw JSy ConsoleUlg Web Ul ¢ g pito blisl Wil sy lous 5p7 ogug Lyl jlizsVlg
dashJl 030 Jads 3s3)l

oo Azl pgill 150 Gguwg «llall Entry Point JI ol (JgVl daynll (g Service Layer JI o
Request-Response JI guii w6 gw) cuwlioll Response JI ¢l g>,ig Request pixiwall
Ji 98 LoS bl 8acls o ziiall danlall sia ¢l g, o) Layl (Lis Messaging Pattern
ol o) wuwlie Zile J| Database Model OLLWI 8acls (o () 3xedl Riledl Sy 9=l o g8iw
pzdiel) yoyei iz ST Olugie (e $gizy 389 View Model paziwel) dusye

euodl ddac) gudail w6 Business JI JS lgg g Domain/Business Layer JI dsulyl daudnll o
dauhll oia =o Server Layer Jl Joloii g duuilly poosd| Gudaig (Jsesdl £45 e cliy
03 Waw iy Joleil .Repository Jl go Jolaii wogw g1y g Domain/Business
oS clgw Repository Jl 43 o )b.dl 0oy Jesi woguw Business Layer L‘JI E4\JL1'JL;9 Inte‘rface
o Repository Jl g gi clinil ol dbj=dl 0da JUs o= Wgw 3l g4 Sl gl walo oS oI SQL
acgi e padll yasy Injected Object Jl go Jolsiiw (& lailg Business JI ddggue o 950
Su> d 8l aiSi leilg £ g goll 13 z i o Dependency Injection U W=y i)
(alll el ¢ ol dudull 8 Jundie > d youazi

Data SourceJl go Jolsii (il &g Repository Layer sVl dadnll

JI ol Validations JI Wie <lahall JS (6 lgzlizg il jg0ll yosy daize ¢ysl didb Jlia e
ol JussVl ol Helper Methods & lgy il Jlgadl (reaiiwsi ol ¢Siay <ilisall o3 Jis JLogging
oVl 13g) Louaze > ¢l Layl oSJ lgs Aspect Oriented Programming J! Tase gui

3JJJJ>E9}MM3|@JW|&9JMJ|UJLJASU |;lJS~oJ_9 JJD&SJ-\MLJA&M).QJDﬂuoLLuJS

.t_J_\_)I

;4! cloaw (Console App Jl 45LsYL) Class Library Projects JI oo glgil 4 sl el asy

3] Solution 'ProductsDemo’ (5 projects)
I [£# Products.ConsoleUl

b [£4 Products.Model

[ Products.Presentation

[ -

P

Products.Repo
Products.Service

@5Lol aas (Reference JI dslal g1yb e) buyll (1l

Model JI paxiwi wogw Repository JI e

Repository Jlg Model JI paxiwi oguw Service JI o
Service Jlg Model JI paxiwi wogw Presentation Jl e
pgo> pgolxiuy Wgw ConsoleUl JI o
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J=13J g 9500 JS Drag and Drop wsuw o (o9 e 6Ll Gy b o) Dlidxe U351 pgsung cliSey
ol i\ Jguu g Jundl cuiyi (dosy 1iang adlill 8)gual) alite 5650 iz (cauwliall slzall

fa] Solution 'ProductsDemo’ (6 projects)
4 ] 1. Data Access Layer
b Products.Repository
4 ] 2. Business Logic Layer
[ Products.Model
4 @l 3. Service Layer
[+ Products.Service

4 ] 4. Presentation Layer
[ Products.Presentation
4 ] 5. User Experience Layer
B Products.ConsoleUl
b &) Products.WebFormUI

Jio cloanl 5,5 lilsl) Business Layer JI (g Vi g g pitall (6 dibs ply 1aniwg dzoydly Tagiuw
(BLL ,LaizV > gl Business Logic Layer

Business Layer J! 44

lel> 3y il dSield domain model Josy pgaiwws Domain Model Pattern wglwll guii =i LedUo
SNl go pUsidl (w8 839>90ll Entities JI JS de sgixi Conceptual Model Lg_;b ySail ¢liSey g
Sacla)l (e 3241 sl Table Model JJ i glute o650 o byiiy Y Domain Model Jlg lgiy loys

0954 ol wuzy Domain Model JI ;SJg Jgi=ll JSJ One-to-One Mapping ¢Jlia 950 ol wz V (isey
Business JJ Jgul @2l e JS Jioy Ciuzy Rich

Gubni 3y o) Price jlewll ybycq Products Slxdiall o) CilS (b doule Jasi (il @lSuied] (S aid
Priceg Product liya) o3 dlSuiwall 6 Lishio cli) dalixe Jolge e cliy calizi il Ologuazll
Eorite b )9S g lglii wogw il domain models JI JSg .Lis Domain Models JI ligSy o g
.Model JI

oVl lia b la Interface JI plaxiwl pgéi ogwg Abstraction

09 &ubll puoxll day b Jiey IDiscountStratgey aouwl Interface Josy pgéiw ¢lJiJ
dume puos day g lgie JS Implementations sac Josy pgdi wogwg douwlg Implementation

Sliojylezdl o degazo g Strategy Pattern JI lioaxiwl WiV 345y DiscountStrategy m.w.dl uw
. I" = on --II Q’SS le_]w's le_o . e .- Ol . S ) k:,\UI

s Interfacedl yoysy Ul 3431

1. namespace Products.Model

2. {

3. public interface IDiscountStrategy
4 {
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5. decimal ApplyExtraDiscountTo(decimal originalSalePrice);

N
-

TradeDiscountStrategy j>lil puozy 5955 810 g IMmplementations JI yoysi ¢lld asy

1. namespace Products.Model
2. {
3 public class TradeDiscountStrategy : IDiscountStrategy
4. {
5. public decimal ApplyExtraDiscountTo(decimal originalSalePrice)
6 {
7 decimal price = originalSalePrice;
8. price = price * 0.95M;
9. return price;
10. }
11. }
12. }
ale oz N sl Jresl) Implementation JI liag
1. namespace Products.Model
2. {
3 public class NullDiscountStrategy: IDiscountStrategy
4 {
5. public decimal ApplyExtraDiscountTo(decimal originalSalePrice)
6. {
7 return originalSalePrice;
8 }
9. }
10. }

s (oo Loyl gy Null & oy GuMSU! awl 15Vg ga oSyl g2 Geuws ade puas Y lallbg
JS by Uilg daubsg sl pgiy ¥ il LuMSUl oy gag Null Design Pattern deuwl Pattern J Liclul
0 oS ol g2 Ggus puos 161 U lallbg wac sl Jlid ygSu V sy methods Jl

Jrasll ducsi cuws wle moll Giby Gguw sl gag Price yull Jiog golS Jasy oVl ogii g
el youw go Joloiy e JSg ju69i)l duutig

Price Jl 565 s losdg

1. namespace Products.Model

2. {

3 public class Price

4 {

5. private IDiscountStrategy _discountStrategy = new NullDiscountStrategy();
6 private decimal _rrp;

7 private decimal _sellingPrice;

8

9. public Price(decimal RRP, decimal SellingPrice)

1e. {

11. _rrp = RRP;

12 _sellingPrice = SellingPrice;

13. }

14.

15. public void SetDiscountStrategyTo(IDiscountStrategy DiscountStrategy)
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16. {

17. _discountStrategy = DiscountStrategy;
18. }

19.

20. public decimal SellingPrice

21. {

22. get { return _discountStrategy.ApplyExtraDiscountTo(_sellingPrice); }
23. }

24,

25. public decimal RRP

26. {

27. get { return _rrp; }

28. }

29.

30. public decimal Discount

31. {

B2 get

33. {

34. if (RRP > SellingPrice)

35. return (RRP - SellingPrice);
36. else

37. return 0;

38. }

39. }

40.

41. public decimal Savings

42. {

43. get

44. {

45, if (RRP > SellingPrice)

46. return 1 - (SellingPrice / RRP);
47. else

48. return 0;

49. }

50. }

51. }

52. }

gabJly) IDiscountStrategy JI Judiws als Sling bl Al (b @izl ymung yoadl GwMSI i iy
22 Jnuw b Selling Price JI ele xiuwl piy losic dwlul wdeg (L) Implementation JI sl Juy <6 guw
2l e Implementation JI ¢l bl o Wgw

o0 Yo Wb S @@Ll Saving Jlg Discount JI Jlgs ausg (RRP JJ glsyiuwl 3yz0 i bo U3 asy
.au6 Property lgle>g Price JI U515 lgsubg o3 static Jlgd lgls>

:OlasMe
olaziwl o7 o SJg GetSellingPrice Wio lgowl $ole dls §iyb e doc GBoVL o8 20 Jhw o
ol clgw acgi e Al jasy puasdl clesiwl ply Wgw dil pgoll Houdl o Property‘@ob
Null gl Trade
Dependency Injection JI E_l_g.ii oo €91 iy SetDiscountStrategy dlol) (58l Jlw)l wglwl
I o le> o Yoy dll) Implementation JI Juwys il 8)Sallg Setter Injection ga 4 Vi
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e JS g Price JI o,V .Price Jlg Id Jlg Name ouw)l aysg Product JI Jiey jwllS tniiii g oVl
(Ologuazl day yb (&=l youw =)

1. namespace Products.Model

2. {

3 public class Product

4 {

5. public int Id { get; set; }

6 public string Name { get; set; }
7 public Price Price { get; set; }
8 }

9. 1}

1,848 Object Oriented JI pJle 6 b li>yo

Jlg Employee JI Wio WK Juiod (6 bhds s Object Oriented I ol 2y e guiviall o sl

1S V1 835allg dgio a5lg by 13 oS gy Set/Get JI Jlgs (o dcgazo Jay pgisg Product LwllS ¢l Animal
PaymentProcessor gl TaskSchedular ¢i EBook Parser io Business (riii> Josy pgis (il WK (b
Concept Sl Jaxy pgiiq Object Oriented JI ilel oo @) sl pazin loaiss .oMcl Price (S (> of
O plaxiwl g daga=ll ;g Object Oriented 355 950 ¥ 16 13gs (bhas Set/Get Je $gixi) Objects
.Procedural Logic §luw ;eus SJg Objects

‘dlasy liad LaJ Class Diagram JI o VI aa Léwi

" Product A |  Price A

8 . 5 | IDiscountStrategy A
& price @ . Interface
= Members =l Members s _discountStrategy
F e_a e | = Members
K Name @, _sellingPrice @  ApplyExtraDiscountTo
: & Discount
@  Price
K RRP .
& Savings IDiscountStrategy
# SeIIln_ance | TradeDiscountStrategy A |
@ SetDiscountstr... Class
= Members

@ ApplyExtraDiscountTo

O IDiscountStrategy

( NullDiscountStrategy Al
Class

= Members

@ ApplyExtraDiscountTo
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Customer Type dawl Enumeration Josy pgii g «piZiuall ¢ i 3= 016,V g0 Jol=ill oo Yoy
lgio Yoy Culgill paziawly € gritadl U513 pl8)] T ooz V ladlyg pazimel| g4 e Ja

1. namespace Products.Model

2. {

3 public enum CustomerType
4. {

5 Standard = 9,

6 Trade = 1

7 }

8. }

€95 wuu> e Discount Implementation JI ¢ 45 )7 ilg DiscountFactory JI (VI capai o guw

Jaox]l
1. namespace Products.Model
2. {
3 public class DiscountFactory
4. {
5. public static IDiscountStrategy GetDiscountStrategyFor(CustomerType type)
6 {
7 switch (type)
8. {
9. case CustomerType.Trade:
10. return new TradeDiscountStrategy();
11. default:
12. return new NullDiscountStrategy();
13. }
14. }
15. }
16. }

ASIl 2o 8l Jolsii Service Layer Jl Jszi ol oSaug dgawai ol lide SlwllS asuay (éw

JS e dgguuo Service dg>lg daub JSJ Joxi S 3 glS Sldesll pgdig DiscountFactory

.Jm_éi day yoy Jesdl pdaiy liag (Service Jlg Business/Model JI 6 13a) dadall Y5l il Sldesl
lid 65) bew V) Gaxis Service class sl e oy=i 3 Layer.Serivce wglw)l plaxiwl ol 6 guw
(Service Layer JI daub o p‘&llg ddll s (o g JSSJI Service puwlU uwlS

clid Interface &b e 550 Waw Joleillg Repository Layer Jl o Joliy wogw Model.Service JI
lis Interface JI ¢l gbg ol g

1. namespace Products.Model

2. {

3 public interface IProductRepository
4. {

5 IList<Product> FindAll();

6 }

7.}

G aly asyg ezl dy by Oladiall JS (e g5 o Juaxi @iy zlizi Model Service JI Layl
¢ 5655 ol Juadi oS) public static 5655 of (Seug i &l id gaai e «lxiiall JS (e anazl
(Wl GulMsl dadsg o 0dang WList JI =1 dlas Al 0ds cleaiwl ol Cumy Extension method
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1. namespace Products.Model

2. {

3 public static class ProductListExtensionMethods

4. {

5 public static void Apply(this IList<Product> products,
6 IDiscountStrategy discountStrategy)

7 {

8. foreach (Product p in products)

9. {

1e. p.Price.SetDiscountStrategyTo(discountStrategy);
11. }

12. }

13. }

14. }

WS ol paxiui Waw 8)Sall o SJ «dpdle static dls e sgizy Helper Class 3y=o il oyuisi ol oSay
(dgale Al Ll gudaiwd (SJ) asy Lows s Liviw WS dladl sda cleaiwl ddoc Jguwi C# I

:Model.Service JI 3¢S g [ia

1. namespace Products.Model

2. {

3 public class ProductService

4. {

5. private IProductRepository _productRepository;

6

7 public ProductService(IProductRepository productRepository)
8. {

9. _productRepository = productRepository;

10. }

11.

12. public IList<Product> GetAllProductsFor(CustomerType customerType)
13. {

14. IDiscountStrategy discountStrategy =

15. DiscountFactory.GetDiscountStrategyFor(customerType);
16.

17. IList<Product> products = _productRepository.FindAll();
18. products.Apply(discountStrategy);

19. return products;

20. }

21. }

22.}

gdg Service Jl daub Joloili Wgw @\M> o Cu> Model/Business Layer Jl s juisy oMl AYNS]

auol s oSy Jlgally ils &aylatll &) yall jS35) e JSg Jasl yuaw anbaiiy ey oSJs oy
oMel GwlSU b z 5 13 g «(Object Oriented JI plaxiiwl

Implementation JI ;e Jaidl jasy <Ll dl> o Repository JI g i sl adls (1
A7 o o Slxiiedl JS clesiwl ody ogwg
1wgd Jodl JSu pgai GetAllProductsFor dladl (2
Jlcls JU5 o Vgl eldg Juasdl £ g5 e ode Olxiiall S g2y0 .1
(15-14 jhhuw ) Discount JJ cuwliadl Implementation
Jdl 815l IhsVg (Extension Method JI plaxiwl puozdl gudni o oy .2
> e Apply JI dIs cleaiwl o5 Eus> 18 jouw w6 Extension Method
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Extension JI Jesy odi o 3] IList JI 51> dls & 6l ¢ LS Olxiiell
.ClassName.MethodName JU5 o 8 ile dlaJl cleaiwl gubniwis Method

J! g Service Layer JI Jolsiiw Cu> Business/Model Layer JI dglg Jiay oMl 59301 5yl 830
.GetAllProductsFor dl> o S J5lal Jos)b pgdiw &9 Model.ProductService

sl 2o Jolsii o) 1r5Vg «gubnill (16 cj> ST g Business Layer Jl oo Cugiil 38 685 JSuidl |igy
calo ol SQL 8 clgu IProductRepository JI paziws déy b sl e Jasi bowg diume Data Store
didnll oia oo clgiiVl s=y Project JI JSui o3ang .allg

Z. Business Logic Layer
4 Products.Model
& Properties
u-B References
c* CustomerType.cs
c# DiscountFactory.cs
c# |DiscountStrategy.cs
c# |ProductRepository.cs
c# NullDiscountStrategy.cs
c* Price.cs
c* Product.cs
c# ProductlistExtensionMethods.cs

C#* ProductService.cs

[
¥
[
[
[
b
b
[
[
[
[
[

c# TradeDiscountStrategy.cs

JI JS =599 Discounts dawl alxo d8bsl Uio cawai Project JI Jsls Loyl wuwiyi Jac Say gubll
oMl JSidly aiSi gw W ,S) .aué Implementations

Service Layer J!

03 pgdi Cu> Facade d Josi (g« gubill lp Joleiy d> )0 Jgl yixi Service.Service Layer JI
Business JI ;o 845l _,.i'Si Model ga4 (Presentation Model swauw Glsl) View Model glo,l daydnll
More Optimized for ga Jgai i) .dxandl i) Olly o Gl b JS dgzlal) pady Cu> Model
bl @88 pyaa7 (o aclud Jlgsy e Loyl sgizy 46 =LiLx_>T3 Specific Views

Facade Design Pattern I

complex SlwMSUlg Jlgadl o 3l ode Jasdl el Jguy (uMS clis) og9Su of €i)Ss Design Pattern gag
Facade JI J31> pgoudg s 3b e oo Jlgal oo uiSIl Ly o85s 365 o)Vl SlwMSUl o JS6 subsystems
Wil g jall elaziwVl (6 Slagdsil Jay (Jlbg SlwMSUl oia paziual APIJI Jay ol oSey 285 class
LSy oJl dxaunl

soyadl dalS g paziwall puwly pgilogles JS aig o azimall e ULl daclall (o Jgaz elyad Wis
Loy e JS asz)l il pimy 1igs Cazl dmian b pazimall wJl Model JI el cusz)l Jls (b (&llg
Ulogleoe aus g>)ig UserViewModel Josy pga7 L-Ji EliSay i) 3] paxiwe) dwlus Ologleo lgus
loale oz Ol g9 Lol gabiatig 8)gu0lly aull Mio s grazll dlio (585 (il paisall
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&uolgall Jgaz o DLl 0ds diusiy pgiig (@udlgall dac (ddSIl 3ga)Jl dac gai Wio o Gllus 2y

9

coONOUVTHA WN R

{

10.
11.
12. }

Dloglaall 018 ausg yoyu wgw ViewModelJl [ia JWlg 39319
:daghll 0ia o ProductViewModel Josy (s lous 098 oguw

namespace Products.Service

public class ProductViewModel

{

}

public
public
public
public
public
public

int ProductId { get; set; }
string Name { get; set; }

string RRP { get; set; }

string SellingPrice { get; set; }
string Discount { get; set; }
string Savings { get; set; }

lgJ Jwy wogw Service Layer Jl go Jolsiy boaic (Presentation Layer JI gag) dauall 6ig) CuigMSUI
o3 b gud lylw dlasy lied sl CustomerType JI Jlw)l o Vg cdzuiidl g2 9 Juasdl £ gi
ooy Request Jl pggao go Jolsii ll=xy 13 g Request-Response Messaging Pattern dao.wl Pattern
oMl s jusiy API I i o JUdbg lgegig aus dwyadl Sloleall e jaill

1
2
3
4.
5
6
7

{

}

Juosll €5 950 g auvg Request I yullS

namespace Products.Service

public class ProductListRequest

{
}

public

CustomerType CustomerType { get; set; }

Juio _gi zl Jioy jusie J| 8LoVL Olxiied| deils g>)7 wogwg ProductlistRespone dsiill (uwlS

1
2
3
4
5.
6
7
8
9

{

}

Ll Jo b 3y Lo by osSs Ay go dules]!

namespace Products.Service

public class ProductListResponse

{

public
public
public

bool Success { get; set; }
string Message { get; set; }
IList<ProductViewModel> Products { get; set; }

JI gubai 335 Uie @slol jgel Juyi ol cazis! o) asy lous Jguu Cogu Pattern JI Lia glil syl 50
Request JI go lganaig iy )i il dxaall 08y Juwyi Oguws dxdo JS i 20 yoye 3 yig Paging

138 g isiallg «odSII 3l Wi (sy5l ljusio lgus g7 15 Response dxyiillg

Jug=t) @y b 4y 4i6 WProduct lgy Llis il dadallg (daudndl 0ia o ProductViewModel JI LyaJ VI
Model.Product Jl g2y ol 2,5 ¥ Wil 1S3 LaS cuwllg ProductViewModel JI Model.Product JI
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Uloglee wllhig a2y lows agzlgll i boaic Cuxy ViewModel plaxiwl aiswg Presentation JI (Jl
Jl e jusi ol sy=i (g ViewModel JI o 650 oo juills (aiiell puds Wio) dusliol

.Model.Product

(Mapper Library (rouw) Jig=ill 81cbue HliSe paziui gl liwdily @ pgdi ol oSey Jsg=ill <l,z)
lgio JS Entities JI &S > (b o) a0 g inalls dopua lgil luwail dulaslly pgis g Wlog

Auto Mapper Jio SliSall o ol paziwi ol cliSass Ololeall o yuis)l lgus

p ity dil> Jawy pgiiy WU o List Jooi dlsg a5lg il Jgzd @ls wopuills zling Goguw Wls

oSl Ja gl

Business Logic 6> cuuy & ,SJg Product Domain Model JI s SlwlSl oia capai ol Sy
Wawg .Product JI ;eud Lg_iiS Jlgdl 0 (955 > Extension Method ¢ lgsuog Juod VI (o el

{

34,
35. }

‘s LS ProductMapperExtensionMethod (wlSJl Lol pgdi

namespace Products.Service

public static class ProductMapperExtensionMethods

public static IList<ProductViewModel> ConvertToProductListViewModel(this

IList<Product> products)

IList<ProductViewModel> productViewModels = new List<ProductViewModel>();
foreach (Product p in products)

{
¥

productViewModels.Add(p.ConvertToProductViewModel());

return productViewModels;

public static ProductViewModel ConvertToProductViewModel(this Product product)

{
{
}
{
}
}

ProductViewModel productViewModel = new ProductViewModel();
productViewModel.ProductId = product.Id;
productViewModel.Name = product.Name;
productViewModel .RRP = String.Format("{0:C}", product.Price.RRP);
productViewModel.SellingPrice =

String.Format("{0:C}", product.Price.SellingPrice);

if (product.Price.Discount > 9)

productViewModel.Discount = String.Format("{@:C}", product.Price.Discount);

if (product.Price.Savings < 1 && product.Price.Savings > 0)
productViewModel.Savings = product.Price.Savings.ToString("#%");

return productViewModel;

ProductViewModel JI ;o Lsp'i acgoxo J| Products Jl o acgoxe Jygxi e dggue JgVl dlall
oS! o &L Al (b 320 Lo 929 33V IS (o Jsill Juemis podd ol JusVl (né iz gaballig
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o 1297 (pgd Name Uio lghls; Lo 35l 85lo (95T Joizdl pasy il Ul b Jygaill dplac bV
Selling Price J| Jgi=ll Ciiizi (g ViewModel JI (e 3294 ¥ Price Wio Jaill jasy «puisVl

.Savingg Discountg

Service.ProductViewModel JI J| Model.Product JI ;o Jsgxil ddoc ol woguw JSuidl ligig

namespace Products.Service

{

-}

public class ProductService

{

Jl 8o Jelxii illg Service.ProductsSerivce JI g Vi dadall sig) pauldl il joysi Tusl
ProductViewModel JI lgh = pgdi o3 (o9 OLildl wd=ig Model.ProductsService

private Model.ProductService _productService;
public ProductService(Model.ProductService ProductService)

{
}

_productService = ProductService;

public ProductListResponse GetAllProductsFor(ProductListRequest request)

{

ProductListResponse productListResponse = new ProductListResponse();

try
{

IList<Model.Product> productEntities = _productService
.GetAllProductsFor(request.CustomerType);

productListResponse.Products =
productEntities.ConvertToProductListViewModel();
productListResponse.Success = true;

}

catch (Exception ex)

{

productListResponse.Success

false;

productListResponse.Message = "An error occurred”;

}

return productListResponse;

wle Josy g Model.ProductService JI Jusiuwy Service.ProductService JI L-,T bl dly o by

wJllg Service.ProductService Jl o 38 Josy pgdy 3l 393l o dlwyl ol gw 819 lgawlwl

(Sl 13g) Injected dlluy| o3 Object JI 1id ol wisan) GwlSUl 3 (e sS5 o) dgguall

oo Business Jl daub o Olxiiedl wds Al cleaiwl Sguw uiS Joc lgy 359y ¥ Slxiiedl wd> dls
ol flagdl gog ProductViewMod‘eI Jl Ulxiiedl Jy 925 05 09 Model.ProductService JI jwllS
sVl go Joleill cuwlio Ko liag lazll dlw) gog aly emsd Juiddl Jl> b Vg Gz dplos]]

Service Layer J| o dSuie Jlia ub S MSU! pley i

ool 6 LISy (s 0idg dili)] dauhnll lisgil (955 I3gy
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4 =l 3. Service Layer
4 Products.Service
& Properties
u-B References
c* ProductListRequest.cs

c# ProductMapperBxtensionMethods.cs
c# ProductService.cs
c* ProductViewModel.cs

[t
[:
[
P o ProductlistResponse.cs
[t
[:
[

Data Access Layer cbibull 3as &l J gua gl) 4k

&b 8ac Jlia giblly Jogec Data Store JI o il 8acls go Jolsii wogu il (o déaball o
8 risladl JLosVl zisg ADONET plaziawl lgio < cigall (b OUlul 82cls 2o Loy Jolsis ol oSy
oo e o Entity Framework Wie ORMs JI plaziwl o550 Lo lging SQL statements JI olsziuwlg
WSl

13U bsally 08 Repository JI g gpite b bnis oy g LINQ To SQL JI paxiow gw Wl

wde o og Hludl (o daildd] o Data jlisi ogw 836U jghhiw oi Add New ltem cablg ade oVl
Products.dbml Wis aueiwg LINQ To SQL Data Context lizi <oguw ol

8aclall go Connection Joc gubiuwi lgiu> (lg) Designer Jl 836U zidiiwg alodl sy Mgl o guw
WS adgily pgdiw [3Sag .calall ha>g Designer JI @il e Drag-And-Drop Jgazdl gy o3 (o9

ladlg £ gi90dl 618 o dz)ls Slghll sia .Jgazdl clii) Model JI Jio sacldll (b clyad Jgaz JSJ
Lo iy yhy ULl 8acls go Joleill 1y 5 Wil V1 8)Sall oSy Gubill 2y el bois o

Jdl @by g ProductsRepository JI Jioy jwllS Joc o daudnll 0 (w6 83u>gll 89zl
oy LS IProductsRepostiory Interface

1. namespace Products.Repository

2. {

3. public class ProductRepository: IProductRepository

4. {

5. IList<Model.Product> IProductRepository.FindAll()

6. {

7. var products = from p in new ProductsDataContext().Products
8. select new Model.Product

9. {

10. Id = p.Id,

11. Name = p.Name,

12. Price = new Model.Price(p.RRP, p.SellingPrice)
13. };

14. return products.ToList();

15. }

16. }

17. }

Jga> JSJ Model ¢l 1Jgi ORM JI ¢i o ayJls) Model Product JI oJl lgly gz o5 SIS o Iasg
(Repository JI digs 31> T)guaze Model JI cll3 iy ol Jundsg doszio of Jady V oS
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;98 oVl Repository JI ¢ g pive JSui

4 5] 1. Data Access Layer
4 Products.Repository
& Properties

u-B References

¥ app.config

c# ProductRepository.cs
@.F—;I Products.dbml

lgoaziui ol ;Sasg Repository Layer Jlg Service Layer Jlg Business Layer JI :clas 3 Liggil 138

Jaguuti) @0LaYL wJe=lb SiMS o yiSY o Cum &uolal Layers by i oSy 8rile gubill (o
Model View Presenter Pattern JI ¢Wil piwg «Slilid] jLis

Presenter Layer g2l 4k

s g dg2loll e lgloc (Say il VI JS Jiay interface Josy pgii g MPV JI i gulail
‘Ll Interface Jl (6 g (329 ol Unzdl dclds «Jrosll £4i e paximall Jlgw «Olziiall dclib)

1. namespace Products.Presentation

2. {

3 public interface IProductListView

4 {

5. void Display(IList<ProductViewModel> Products);
6 Model.CustomerType CustomerType { get; }

7 string ErrorMessage { set; }

8 }

9. 1}

o dxaall Wi> si Console Application JI 8 clgw) zolpl) dg>lgll aaihi cogw Interface JI 13
cwliy by Jlgadl dusiy pgdig .( Web Form Application!

Presenter Jl g& 83 JlgaJl dusiy pgdiw sl g3l

1. namespace Products.Presentation

2. {

3 public class ProductListPresenter

4. {

5. private IProductListView _productListView;

6 private Service.ProductService _productService;

7

8. public ProductListPresenter(IProductListView ProductListView,

9. Service.ProductService ProductService)

1e. {

11. _productService = ProductService;

12. _productListView = ProductListView;

13. }

14.

15. public void Display()

16. {

17. ProductListRequest productListRequest = new ProductListRequest();
18. productListRequest.CustomerType = _productListView.CustomerType;
19. ProductListResponse productResponse =

20. _productService.GetAllProductsFor(productListRequest);
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21.

22. if (productResponse.Success)

23. _productListView.Display(productResponse.Products);

24. else

25. _productListView.ErrorMessage = productResponse.Message;
26. }

27. }

28. }

Aoyl View JI Cyaxig paziuwed| Slasl go Jolotl (LW wd> e Jgguuall g Presenter JI
Ilxiiell iz pgdi > Response-Request JI @oLo )L Service.ProductService Jl paxiuni g
A>9 L')i I.bz.”_g

agall (JguiigS (8 JwlS ol (g dxius lgigS e il yasy IProductListView Jl go Jol=iy ail s
> 9955 28w gll o 18 Jhuw o CustomerType Wis) dg>lgll lgauhi cluil cleaiwl pgdpw ol
(wiSy Lo wilzg pazimell J1§w 5655 gw JoutigSl (w6 Laiy Dropdown List JI (e 8342 g0l daydll

(Wl JSuadl 935 Presentation JI dauls

4 5] 4, Presentation Layer
4 Products.Presentation
& Properties

u-B References

P

P

P o |ProductListView.cs

I c# ProductlListPresenter.cs

User Experience Layer adiiuall dgal g 44
p98d o LUl yoysiy paziwall (e dglgll Yoy (il (g gornitell (o diub 43V likog
WebFormUI dilillg ConsoleUl JgVI &ilg2lgll o cucois

:ConsoleUl JL i.\.g.i

gdg View JI Jiey 389 Presenter Jl ;o 38 Josy pgdi w6 g Console Application JI ¢ g piro o
Olziiedl goye Al elesiwl o5 o (og .ConsoleUl dowl dosy lins wllS

1. class Program

2. {

3. private static ProductListPresenter _presenter;
4.

5. static void Main(string[] args)

6. {

7. ConsoleUI console = new ConsoleUI();

8.

9. _presenter = new ProductListPresenter(console,
10. new Products.Service.ProductService(

11. new Products.Model.ProductService(

12. new ProductRepository())));

13.

14. _presenter.Display();

15.

16. Console.ReadKey();
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17. }

18.

19. class ConsoleUI : IProductListView

20. {

21. public void Display(IList<ProductViewModel> Products)
22. {

23. foreach (ProductViewModel product in Products)

24. {

25. Console.WriteLine(String.Format("Name: {@} \nPrice: {1:C} \nRRP: {2:C} " +
26. "\nDiscount: {3} \nSaving: {4}\n",
27. product.Name, product.SellingPrice, product.RRP,
28. product.Discount, product.Savings));

29. }

30. }

31.

32. public CustomerType CustomerType

33. {

34. get

35. { return (CustomerType)Enum.ToObject(typeof(CustomerType),
36. int.Parse(Console.ReadlLine()));

37. }

38. }

39.

40. public string ErrorMessage

41, {

42. set

43, {

44, Console.WriteLine(String.Format("Error: {@}\n", value));
45, }

46. }

47. }

48. }

Jl gy S o 58 iy Presenter JI 58 s e id| jasy douwd Szl (581 Joc ddy yb
lies g .Service.ProductService glizy Ul Joleoll laiy «console VI gag IProductListView
foi o P8 zliny Loyl Sl ells Sdg Service.ProductService JI (o 58 Josu

cliJ IProductRepository JI gudoy 58 L__si zlizy 3 Vlg idesy les ¢lJiJ Model.ProductService
Repository Jl dib 6 dlasy liad il il lilu)]

Slidoc JSy pgdi willg Dependency Injection Container JI plaziwl g8 zuoll Sy aslw 39301 lia
£gogall lia e Saxii o) Wil lay oS0 . Olslaicl o alizg log o581 Juuyig lic Yoy oa cLi)l
w85y oMel 5gslo

lgile aiwl pipw Jlgadl oia o 1S3y ConsoleUl slizounl sl View JI (S aang (ilill ezl (i

Jl s ledw bl e OULWI yoysi wogw Display JI dls giallg (Presenter JI douulgy

dlw) dclibo A1 loiw «Jaasdl g9 (e oAzl Jluy gw (Get Property JI zollly) CustomerType
apbidl ole dlwyl gubs o guw Unzll

Web Form Ul JI oo Josiw «auS $yidg 3V SipMS (o caliziw (il o ollel Jlgadl 0i

Jasmy z el ol aziwg (VUS| 2o §5yall g g pitall Jusuiny cliSey) dazlll oia ¢ gpitall Jisisd gelaiiwi
aalaill a8y yall pazitn US loaic Gygh (il dziill jualy

:Web Interface JI ¢ g0
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cliSesg Web Ul JI 6 Jus Josll ol Gyiwg MVPUI g 83wVl 41418 e doguy dxal 3z 01
ASP.NET Web Form zeye oS5 o 13] lgabazs gl ac jwy 8y88)1 03 aduai

Ay dclda) Wio v gdl (e Joxy iz dasludl Jlg> &M 368 yu2iw bias Web Form Ul JI (b
pazxiall J1gw oVl Gudiy dxiuall (b dg250 Label e ¢gSiw Js Console JI wle 855 o) Unzll
oy Tuslg Dropdown List JI oo 8)lizall degdll d@8y20 1 3b e oSy Bow Juazll g4i e

Jl plaziwl o Junsl gl GridView lo] Jgaz e lgmuog als lailg dclib Jaz o935 o Olxiiall
.clJiJ Repeater

332> Azt Josu o6 ausg (ws Layers JJ References JI JS causlg) WebFormUI I g g yie sl
JS yoyi dxauo g Form JI Jz1s Designer Jl dxan (o JUl 35301 caunlg Defualt.aspx oSy
:Repeater JI J=l> oLl

1. <form id="forml" runat="server">
2. <div>
3. <asp:DropDownList AutoPostBack="true" ID="ddlCustomerType" runat="server">
4. <asp:ListItem Value="0">Standard</asp:ListItem>
5. <asp:ListItem Value="1">Trade</asp:ListItem>
6. </asp:DropDownList>
7.
8. <asp:Label ID="1blErrorMessage" runat="server"></asp:Label>
9.
10. <asp:Repeater ID="rptProducts" runat="server">
11. <HeaderTemplate>
12. <table>
13. <tr>
14. <td>Name</td> <td>RRP</td> <td>Selling Price</td>
15 <td>Discount</td><td>Savings</td>
16. </tr>
17. <tr>
18. <td colspan="5">
19, <hr />
20. </td>
21. </tr>
22. </HeaderTemplate>
23. <ItemTemplate>
24, <tr>
25. <td><%# Eval("Name") %></td>
26. <td><%# Eval("RRP")%></td><td><%# Eval("SellingPrice") %></td>
27. <td><%# Eval("Discount™) %></td><td><%# Eval("Savings") %></td>
28. </tr>
29. </ItemTemplate>
30. <FooterTemplate>
31. </table>
32. </FooterTemplate>
33. </asp:Repeater>
34. </div>
35. </form>
:causl Code Behind calzdl (o 59301 o VI
1. public partial class Default : System.Web.UI.Page, IProductListView
2. {
3. private ProductListPresenter _presenter;
4.
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5 protected void Page_Init(object sender, EventArgs e)
6. {

7. _presenter = new ProductListPresenter(this,

8 new Products.Service.ProductService(

9. new Products.Model.ProductService(

10. new ProductRepository())));

11.

12. this.dd1lCustomerType.SelectedIndexChanged +=

13. delegate { _presenter.Display(); };

14. }

15.

16. protected void Page_Load(object sender, EventArgs e)
17. {

18. if (Page.IsPostBack != true)

19. _presenter.Display();

20. }

21.

22. public void Display(IList<ProductViewModel> products)
23. {

24. rptProducts.DataSource = products;

25. rptProducts.DataBind();

26. }

27.

28. public CustomerType CustomerType

29. {

30. get

31. {

32. return (CustomerType)Enum.ToObject(typeof(CustomerType),
33. int.Parse(this.dd1lCustomerType.SelectedValue));
34, }

35. }

36.

37. public string ErrorMessage

38. {

39. set {

40. 1blErrorMessage.Text =

41. String.Format("<p><strong>Error</strong><br/>{0}<p/>", value);
42. }

43, }

a4. 3}

oy y=i sumy ol adeg View Jl g (nimay IProductListView JI guoy dlezy lias duwdi GuMSII i o)
ol lgwai ddy ynJl Presenter JI (58 Josy pgdig 8y0 Jol Josi ogu Page_Init JI dly &Ml Jlgll
oy iy g Load JI Al by .dolaziwl Jusdy lia DI Container JI ol Uiyily 1wy JguigSll
dsub go wuwliiy WS wgllhall pgdi @l JSg sl 3 Jlgall Tuslg Presenter JI JUs oo Clxiiall
.Web Page JI

MW 958 Web Form Ul JI z 350
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€« C' A | [ localhost:21934/Default.aspx
Trade v

Name EREP  Selling Price Discount Savings
Java Book S§109.50 5102.60 $6.90 6%
Android Mobile 5500.00 $484.50 S1550 3%
Router S300.00 $285.00 S15.00 3%

ol iy L-,i ey lgde Listener ¢Jlia I.g_iSJ Dropdown JI dous jusi dsy 8 pitle dauidl cuuxi gudadl

Byl dsuiill lghlg dxaund) Post Back Joc
Higilgs

Jewg jWisM Llsg Loosley Coupled 35S 9o dxuiill (Sl (ol 13 (o bhias Josll o Sy liad
2oolg s Sl u Juoddly (Jusituwed] (o ade Josdlg diluall

€ gitall 13 (b Dlasgll clizo o Jesdl yw g (W blhzoll
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Login JI @l Implementation JI e ST ¢lia) 9Sag IAUthentication Jasy pgis ol Seu ligd
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Dependencies OS]l plaxiwlg cliul 11 §=lo
1097 S Lo Josy pgii &wiSe plaxiwl gubiwi clily Libraries ciliSell 8,56 196y2y (uzoytell abaso
b iy jaaidl Olise Uio) Gulwll o Lgilis gubiwi V¥ a6 Loy dyaze LilUS clic ¢luai e
2l g SLiSell i) (dzoydl 8yl Jus Vgl £ gubgall b 615

X Wi duiSo plaziawl 3,47 38 llsl cuudlg «LiSe dalS) olyaS "Dependencies” dolS paiiui b gw
el yog1y ol iz bumuo @Sl paziws iz Ui WY 63l &iSe paziuw lgwai diSall oia SUg
0sdi lgiV Dependency Manager lgouw! Nuget 83532l 815V1 325 Coguw Ui Y g X lro uiniSall
poii ol o Yy 815lg 43 dbsuay (Gglbhall SlslaicVl JS) lgoazius (il Sliselly SliSell Jiasi
Lgoy=i il AiSell pggan juai ngd Dependency 4slaicl dolS Cuoslo 13| i) .clwaiy lg

Dependencies J! 4aia
diSe gi First-Party Dependency ¢legpite J=15 &iSe <ilS clgw Dependencies lgy Slizoydl JS
€ opite sl digizll (ég NET Framework JI o &uiSe (o i> ol Third-Party Dependency duz,l>

GUYI glgiVl US pazinuy el (86 Asdo e Josy pgdy

bl @858 6 Juolaill @6y0) @l g2 dagall jl) B (e soing g CipMSUl ol rizd dyslaicVl
clle saing B ol sy V 1igs B (e aaisy cuiS 131 el wymi o)l agall ooy ilglac

(A) Depends on (B)
Client - Service

:JSi bl b dplaiclg SliSall pagie ouil Belzy selas Hello World Jlie 33b coguw

dcgi izl 13> Egpite Jasy abg (2013 pazimy JUal) &2 i Visual Studio JI xidy a8 (1
SimpleDependency owl Swlg Console Application
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New Project ? X

I Recent | ork 4.5 So Default

4 |nstalled i
"Jri SU E| I:d Type: visua

4 Templates A project for creating a command-line
b application

Visual C#

WPF Application Visual C#
ole Application Visual C#

Hub App (Universal Apps) Visual C#
MET Web Application Visual C#
Class Library Visual C#

b Online

Mame:
Location: iaj N al studio 2013\Projects

Solution name: SimpleDependency

Class & acgi yizlg Add -> New Projectdslsl yislg (oall 3L Solution JI e bsusl (2
MessagePrinter dowl SWg Library

Mew Project ? *

cent NET Framework 4.5 = Sortby: Default
4 |nstalled . B .
onsole Application Visual C#
4 Templates A project for creating a CF class library

Hub App (Universal Apps) Visual C# (.dllD

MNET Web Application Visual C#

Class Library Visual C#
0 /SharePoint
Cloud

LightSwitch

Class Library (Portable) Vizual C#

Reporting WebView App Phone) Visual C#

Sitverlight

rlight Application ual C#

Test

Waorkflow . - . . .
srordiow rlight Class Library Visual C#

Mame: MessagePrinter
Location: : /aj L al studie 2013\Projects B
Solution:

Solution name: MessagePrinter Create directory for solution
[] Add to source control
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Jislg Console Application JI g gite b 3297 il Reference JI wle gl )34 bsusl (3
Reference &sLal

] Solution 'SimpleDependency’ (2 projects)

4 MessagePrinter
b & Properties
[ =B References
oo Classl.es
4 SimpleDependency
b & Properties
4 =B Befapgres
Add Reference... licrosoft.Csharp
Add Service Reference.., ystem
ystem.Core
ystern.[Data
Scope to This ystemn.Data.DataSetExtenzions

Manage MuGet Packages...

Mew Solution Explorer View ystem.Xml
=0 Systemn.Xml.Ling
¥_1 App.config
P Program.cs

Console JJ References JI cuxi Cuzwol Le_ii oVl aa i bgwg MessagePrinter Jl &sloly o8 (4
Application

Mame
¥ MessagePrinter

Jl e aaisy £ gpitall 13 auoly Console Project JJ (axiSe) Assembly JI cuausl sés JSuidl ligy

Jdl e aixi ¥ MessagePrinter JI SJg (MessagePrinter JI) Class Library Project
.SimpleDenpendency

50Vl 34 SimpleDependency JI ¢ g pito 4isl) £ g pitall Jzo zidy asg Build ¢ g piall cliy a8 (5
Jl si Debug J! lol &islg Bin JI ad=xo) w3l o3 Open Folder in File Explorer jlisl o084
(Debug & olyis)l gogll (6 ey jusd o 13] Build JI day yb cuu> e ¢ll3g Release
JSJ DLLs JI JS @i plb Cu> d=adl cl3 J315 MessagePrinter.DLL I Qi oVl Az Sguw
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el Visual Studio JI dbuuls cllds slzall (o6 lgsog elsg gapitall lgoszivy il Slplaicl
Build JI dlac

+ Documents » wisual studio 2013 » Projects » SimpleDependency * SimpleDependency » bin » Debug

Mame Date mu:u:lxia’r'iecl Type Size

%] MeszagePrinter.dll 12/30/2015 1:02 AM  Application extens... 4KE

&1 MessagePrinter.pdb 12/30/2015 1:02 AM  Program Debug D... 2 KB
[8=] SimpleDependency.exe 12/30/2015 1:02 AM  Application 5KB
& SimpleDependency.pdb 12 2015 1:02 AM  Program Debug D... 12 KB
[5] SimpleDependency.vshost.exe 12/30/201512:56 ...  Application 23 KB
i SimpleDependency.exe.config XML Configuratio... | KB
i SimpleDependency.vshost.exe.config AML Configuratio... | KB

SimpleDependency.wshost.exe.manifest MAMIFEST File | KB

driole (naizy bgwg e L__si Jasy V SimpleDependency JI ¢ g pirall oV Jsnei Jasy VI pgdi bguw

SimpleDependency

'rogram

Main( [] args)

le.ReadKey();

i eliSay ) i ooy pedi iz clgiiVl o zolipl Rioww sillg yowdl 1ia d&sbol GVl Cues
oyl (ngiliawg o)> sl Jlsolg
i yic @84l Wgwg zoliydl Jusiiih p89 Console.ReadKey ! [ia (e Breakpoint gio gy 06

oo lpoye gubiuwig dbzlll 0ia (> lgliexi o3 il Assemblies JI JS jlgbl a5 oV o= «powl
leluoxi pi Ul Assemblies JI JS dails lgy dbliv z yxiwg Debug -> Windows -> Modules J\l>
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symbol Status
mscorlib.dll [INDOWS\Mi ft.Methasse... Yes lo Skipped loading ...
Mic ft.Vi ! y 15... Yes o Skipped loading ...
Skipped loading ...
Skipped loading ...
Skipped loading ...
Skipped loading ...
Skipped loading ...
Skipped loading ...
Skipped loading ...
nl.Ling.dll \ \ | . Yes o Skipped loading ...
emn.Data.DataSetExtensio... WINDOWS\Mi ft.Methasse... Yes o Skipped loading ...
ft.CSharp.dll / ! M . Yes o Skipped loading ...
Data.dll (= o Skipped loading ...
Skipped loading ...

Symbeols loaded.

=, SimpleDependency.Program

=] SimpleDependency

Main( [1 args)

Console.ReadKey();

Luis_(n wuudlg .deildd] oia 6 1>g7 ¥ MessagePrinter alivol (il diiSell S je e CdasN U
llgluoxis NET Runtime JI pgiy ni> Assembly Jl sia J513 o e ol paziu o)
Jl cale Jsuing MessagePrinter.dll Jl iz pég Bin Jl dzal scg oVl gl layly a8

Exception sV 3929 Vg a6 @lSuite Vg Jaxy dil sziwg £ gyitall Ludi o SimpleDependency.exe
2olpdl JU5 paziwi o) DLL JI 0da of cudy liang

using <auslg Program.cs JI zidy @b «$yz il o bhuall agai iz )3Vl g0l jasy pgdiw

V Ulg=dl $Module JI 13 Juexiy pg8y CLR JI Jozu JusS youdl 13 L-Ji J4isi Jo .MessagePrinter
JI ol ellsg (@bl Slghzdl puaiy sSTilly &zl eliSay) lgliass aly g Lol lglalas aly oguw
034y WS JSJ dolS Namespace Jl 44lisy pgai L-Ji Ju o lgiaus g9 Syntactic Sugar yuisi using
lgio oVl dl>yall ol dazyill ddac Judg b il £oill plaxiwlg Namespace JJ import Josy pgiis
.Full Namespace JU g gl pw! Jsoui ply Oguw
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€ orite o Class1 iz o8) MessagePrinterService (wlS o 58 Joasy adg using JI das S| oV
Jl ol 325 Gguw dnidil] aic bgdgllg 3931 Jusuins dic 1iSag (LSl i canly duisall
L Lo sian] Wil g dzumo déy oy lgluasi a3 08 MessagePrinter.DLL

Name Optimized User Code  Symbol Status
ual5tudio.Hosti... T (=] No Skipped loading ...
ows.Forms.dll I 0 i No Skipped loading ...

No Skipped loading ...
No Skipped loading ...
MNa Skipped loading ...
Mo Skipped loading ...
No Skipped loading ...
Mo Skipped loading ...
ml.Ling.dll N =3 No Skipped loading ...
ata.DataSetExtensio... WIN oft.Met! No Skipped loading ...

Sharp.dll osoft. No Skipped loading ...

rn.Data.dll i MNa Skipped loading ...

m.Xml.dll IND Vicrosoft. Met) es No Skipped loading ...

npleDependenc M\users\waj ocuments (=3 Symbols loaded.
MessagePrinter.dll chusers\wajdytdocumentsivisual...

-agePrinterservice.cs Program.cs
SimpleDependency 5 SimpleDependency.Pragram

SimpleDependency

1 Main(

service = n

Console.ReadKey();

Bin J=all o 839>90]l MessagePrinter.DLL JI zuwos pg8ig «f g ritel| 8847 ol eliSay Lyl aslil)
:oJUI Exception Jl 325 gw sy szl Guai o SimpleDependency.exe ¢ g riva| Jusini dicg

B ChUsers\wajdy\Documentsiwisual studio 2013\Projects\SimpleDependency’\SimpleDepen... - O *

Unhandled Exception: System.I0.FileNotFoundException: Could not load file or ass
embly 'MessagePrinter,. Uersion=1.08.0.8. Culture=neutral. PublicKeyToken=null® ow
one of its dependencies. The system cannot find the file specified.

at SimpleDependency.Program.Main{Stringl] args>

&

SimpleDependency has s

A problem caused the program t
Windows will close the program
available.
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dayly JSq Layers Olab 8as] ¢ g dned| puusi L-,i Say 186 leg e (w6 dox> Alge Class Library JJ
Jolilly yoiz il g Data Access JI dab . yoy=ll daize g Ul JI ddubb Wis a5lg 590 3485
Workflows 48615 aaiSg Jasdl jwg Sblwsdl lgg (Ul (g Business Jl daubg «lilwl acls go

15lg oo b sy sl ol awsd (Jlillg € gpite o ST w6 Class LibraryJl ois ez 36 Lol
wollly daidl coy oSlol Bac (b yugill psiii ol (o Yoy iy Juasl Liang

o3z panio HgSy Wew zeliydl s (Jliadl Juww e (uwlo zoliy dxoy Jroc clio wilb :Jlis
oJ] zlizs ¥ Desktop uiSe abuw zoliy ol @LoYlb (loszl JS dusg rigyiSIVI g8gall JgVl ezl
Oloazdl JSu Loyl pgiy uyiidIly JLal

oSJ Desktop iz gl ¢géul gl 349)ail zeliy ayalg g8 g0 llis) Client ;o ,iST lo) (il gy )linall (b 83lc
gégall nizg NSl graz iz Web Service cug doas gopi ol dudrius (il Juaiy ol caz
Ml (g oo dzuiil)] @27 350 il g sy gl 03 go lglolsi

Jl b 835280 0555 ol iz (Bloasdl JS) @Bgall (n 35301 US > Wls (e 8yall 0o callall oS
Lyl JLadl 90 Jesy L-,i iy slg Desktop Application

Jl g gite e lginlg (Fly Sllwsdly Jasdl) Business JU pgiy sl 36501 JS a9 Jolzdl sl
o zoliyg @8gall (u calizi (ngs Ul JI cliy diyybo (6 g oMzl ;gSs bguw bndsg [Desktop
28U S sl

lgouw! io Class Library (s lgs dilsioll jgollg Sllwzl 51gST JS gubg o8 dubudl o Jund VI J=JI
oy guexdl (WJliLg Desktop JI g g pieg Web JI € g pito 6 duiSall 03 plaxiwlg Service Layer
bis 15lg oo (b oSy Wiz awg— s 3] Jiaxilly e JSg bl guai

Framework Dependencies J!

Jl yudi 8 g First-Party Dependency lgule glhni of ¢Say @bl Slisall gl SlslaicVl
Ly 13] 58Il i Layly ) Jguogll gubniig Console Application JI g Solution

Ui y51 g4 L__si > si Class Library Project gi Console Application IS clgw diiidii ¢ g yire L__si o
Assemblies ! yaxy walo dlivy) Gudbidl cuws (e duwliadl S laicVl d 9350 o gw Web Project
2l ¥ Al b oS)s s Lisall Baaz cale Gy o Lgismg Lyt gabaiuny £ iiall du bl

03 Fuii N i) zoliydl e Josuw s3I NET Framework JI 6 839>g0 (955 wdg (Ui
(Bin J! d=o J| Sl el

Assemblies JI ;o acgoxo (e daisy <l 1z wgw SimpleDependency dayludl JUadl o CudasN o)

System lac bo pgouo> pgois> gubhiuwi JUedl (o 395U pgosdl (e if g pitall Joc aic IS Cianbl
ol b olyis)l el g 1ia GV agubg al) pgosziug Y agé zolil Josuwg System.Coreg
(e grire

2585 ol 3300 lgliazs aiy lasls g6 >Vl Dependencies JI juS=y .NET Framework Assemblies JI
Solution Jl yuai (6 ¢ gpie o ST el o8 131 sdl pusd lgoazing o o) > lg) Reference Josy
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lgolasiiwl @iy 811 ] Lo bois 81>ly duui Jrasd ol bgaus Assembly JI judi Igo 3y 0glS

Third-Party Dependencies J!

FJasg) ORM cliy (o Yoy Wio ilgoasiunig o ygloell lewiSy il dus )l OlisSadl Jioy € 9l 13
daxll ;o Jigb 806 clicg ag> clile 46479 NHibernate oi Entity Framework ol aciw| guoiwis
wde o diSell jlue iz JU5 o gl 3 0 OIS Reference Jl dslsl gulniwi gubadlg
ade &iSoll fuig OWiSall JS Jias £ g itall U515 Folder Joc gag cl3 o JunsVl J=I ol (jlg>
JI dz 59509 € gpitadl U3l SliSedl JS 555 by alxadl el o Reference Jl 3yaxi o (o9
Laul Source Control

Jl &Ll ddoc Jguuy Dependency Manager ¢ag Nuget JI olaziwl g ¢l oo Juasll J=llg
Layl Configuration JI é dyglboe Olyuss L__si Jocg lglhaxi Jl 4L VL Dependencies

Al lgapsiy diSe Josy pgii of oSas casSy Nuget JI oe dramii cogu dlil cliv o 65)31 golge (nd
Lgolasiiwl umoyroll Gl Jgud Caps
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C# Jl o Explicit Interface Jl Jg=> 8,085 2: §=lo
CTRL+DOT ,Lislg Interface ! awl e buall pgiig Interface sV Implement Jasy ogai Lo sic
lia o (Explicit Implement Interface ol Implement Interface ,lizi oS dails cl yply oguw

Explicit Implementation Josy p0g8i S zlizi (iog pgin Gyl e Daxii Wgw £ g gall

public class Catalog: ISafgable, IVoidSaveable
{ a-
Implement interface 'ISaveable'

} Explicitly implement interface '|Saveable’

ST v asyg Interface JI i guboy S Joc o & Interface JI plaziwl o ddledl day
oudd go o959 ol bel i e aruaig GulSIl €5i o I ety 0983 YwASIT ez (xST 3 o 1395l
o)l il o i WS iInterface JI o gl GuMSUI

Declaration Usage
public interface ISaveable Catalog catalog = new Catalog();
{ catalog.Save(); // "Catalog Save"
string Save();
} ISaveable saveable = new Catalog();
saveable.Save(); // "Catalog Save"

public class Catalog : ISaveable

{
public string Save()

{

return "Catalog Save";

}

// Other members not shown

)

«duili Save dly aws J>aig Catalog guludl (wlMSIL JeSilg explicit implementation Jl g Lo oSJ
lgs mbg LgiVl Explicit Implementation JU 6,ss Lo ¢a g ISaveable.Save lgeo J53! dayaall L-,i bs\g
oSl o dalixe Joc day b (e Joxi g wud! Gidg « Interfacel cliy dolzdl Al Lgil
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Declaration

public interface ISaveable

{

string Save();

}

public class Catalog : ISaveable

{
public string Save()

{

return "Catalog Save";

}

string ISaveable.Save()

{

return "ISaveable Save";

}

// Other members not shown

elediwVl b QU &8l sl oS0 sy 4l g il Jac Kol Ul

Concrete Type

Catalog catalog = new Catalog();
catalog.Save(); // "Catalog Save"

Interface Variable

ISaveable saveable = new Catalog();
saveable.Save(); // "ISaveable Save"

Cast to Interface

((ISaveable)catalog).Save();
// "ISaveable Save"

o8 o) laiw Explicit Implementation JI V| cle xiwl gubaii Ms [Saveable ¢ gl chiad oIS 3] (isoy
Ml o Ul Il cleaiwl pgsd Bgus GulSIl o g g gl

09 wizey Access Modifier ;g S5 ol wzy ISaveable.Save &Il ay y=i 85le] aic Loyl sy

daz il bz e Juosi g Vg public

0939 leade Al oda axi guus Explicit Implementation da>lg dly aws bhas (iUl o8 o) wi>
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Declaration Concrete Type

public interface ISaveable Catalog catalog = new Catalog();
{ catalog.Save(); //**COMPILER ERROR**
string Save();
} :
Interface Variable
public class Catalog : ISaveable ISaveable saveable = new Catalog();
{ saveable.Save(); // "ISaveable Save"
string ISaveable.Save()
{
return "ISaveable Save"; CaSt to 'nterface
} ((ISaveable)catalog).Save();
1S ble S =
// Save() deleted I "Tanyeibe: Davs
// Other members not shown
}

Explicit Implementation J) Jaad glias il

ol 2lizo bgus Lblio return value g21) e agls Il pusl Jubi gl interface ;o ST elad Jls o
leo il ol Explicit JI &y ylou ¢y Vlg usle &y sy pgio 83519 Gabi ol oSay Wi iVl Gubi
(i ag) 855 8a5lg @1né 2y podll Gudig Azl dagdll Judi pa oS dls> b) Explicit JI day 4y

Declaration Implementation
public interface ISaveable public class Catalog :
{ ISaveable, IVoidSaveable
string Save(); {
} string ISaveable.Save()
{
return "ISaveable Save";
}
public interface IVoidSaveable
{ " void IVoidSaveable.Save()
void Save(); {
} // no return value
}

// Other members not shown

Inheritance J) s 431 51

JI oV cullg IEnumerable J zlizy 365 ol b IEnumerable<Person> gubg daguu gaboiwg 46
sy ol aule IEnumerable<T> JI gubay yullS sl (Ll IEnumerable JI &y IEnumerable<T>
I[Enumerable JI (6 Lo JS 4y =i

public interface IEnumerable<T> : IEnumerable
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leisliS 83le] o Yy )3Vl Interfaces JI 6 Contracts JI plaxiwl gabiy Interface JI ol sdses
Idaxo

bl lgdl capas ol cuzisl I3l cume Jlzo b dogay dilsis Interface JI ;635 of ladly Juasllg cllil
> Interface (b lgiyi ol Seus dilsio iy

JIgall Cida g Adla) Jia Interface J (8 <l it Jany a gl LS

ol ez gy sz Ggw il Olusills (oazoyie lgosxiuy Service i ol APl dz0) S0 it CuS 3]
ale daisy o IS Uz wgw dly a;sb'oluboil cldg Lt capai ol baay ¥ i) dylisy lguw)yai
Breaking Code cuipMSl (e sy 38 dly > (il guiisg il elli d&slol (] dzlxy

<

sy gl g9y interface Jl o 83505 Jlgd wanal USJ interface Jl oo &lygll 8,56 ploziwl Sy SJ
interface JI paziuwy MUl (JWbg Josl 950e acluy 18 o gl juai (og «iplSIl (e
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