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Clsine b jriuly 31aY) o2 et (JLDASM (canii 3lal A e drenall il sine il jaind Sy
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caldl 13 e s ks gl daay Ll i

using System.Reflection;
using System.Runtime.CompilerServices;
using System.Runtime.InteropServices;

// General Information about an assembly is controlled through the following
// set of attributes. Change these attribute values to modify the information
// associated with an assembly.

[assembly: AssemblyTitle("Training")]

[assembly: AssemblyDescription("")]

[assembly: AssemblyConfiguration("")]

[assembly: AssemblyCompany("")]

[assembly: AssemblyProduct("Training")]

[assembly: AssemblyCopyright("Copyright © 2010")]

[assembly: AssemblyTrademark("")]

[assembly: AssemblyCulture("")]

// Setting ComVisible to false makes the types in this assembly not visible
// to COM components. If you need to access a type in this assembly from
// COM, set the ComVisible attribute to true on that type.

[assembly: ComVisible(false)]

// The following GUID is for the ID of the typelib if this project is exposed to COM
[assembly: Guid("4baac969-4d1b-45c0-a680-blfd6477cf66")]

// Version information for an assembly consists of the following four values:

// Major Version
// Minor Version
// Build Number
// Revision

//

// You can specify all the values or you can default the Build and Revision Numbers
// by using the '*' as shown below:

// [assembly: AssemblyVersion("1.0.*")]

[assembly: AssemblyVersion("1.0.0.0")]

[assembly: AssemblyFileVersion("1.0.0.0")]
Claglil) 038 (e dagles JS () alai ol 3 CAttribute dia Jiai dey yall Gl #Y1 Gasa de guin ge dagled S
dzanall 4ga 0 ddial) Oi:«.%x,sdsaﬁm‘_; assembly 4alSll s g dxasall allad (e dpald dlachy a 68
.method z¢is i class caa Y ul Lot
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(Raaaall () manifest asdll J3A e ildasm 312Y1 A (e
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Security and Strong name Sl a9 (aY)

Ce Lo iy sl Lelan o5 38 51 el s ane¥) G Lol (s AT Aranar Joind ol il B3] Ananall i3 o cany
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O S miliall 238 CLR aadiuy (8K allall jigia ggd alall ~lidall Lol a5 jadall Alls ) (o je J8
bl Leading A
‘Visual Studio = salall el ¥ law 3k e 3S e aul 2l 58 oSy

C:\Sn -k keyfile.snk
Jaris Lild ~Uaall 13y Amesall (@ds) dmaiily keyfilesnk Uil cale oLy a1 13 a5
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[assembly:AssemblyKeyFile("keyfile.snk ")] /I Load Zliadl jlue dila) Li€a,
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release sl debug alaall 8 2 s sa Litall Cale ()5S 3ol

cle dsay a da A dreaall orad) Galdl 8 ARl Al s o WiSey rddaadl
;s WS Assemblyinfo.cs

using System.Reflection;
using System.Runtime.CompilerServices;
using System.Runtime.InteropServices;

[assembly:AssemblyKeyFile("keyfile.snk ")] /I [ ltall L dalia) LiCay

o2l 53 a3 (5 alall Zlidall dais ranall (Gl Licandi 13 5 dad o drane o Jhanibc dranall ¢l 2ui V)
csthaall e Joasi @lly s GAC ) Ll i (o2 dll ) ol gy o siies (V) A 5

Aaall 8 daanadl ge Cinddly CLR as Wdie (Cilaess) Cili€e e iy Sie ali yy Jadi Ul dkaad

s siasal EXCEPLioN slifiul o 3 st sy Al 136 GAC A Leie dhay 4ild aasy A1 138 Y f zali yull )
1 sl sy
G e

ildasm 3/%
((Aranall Gl (A 253 50 8 5) dranall a8 die Lnal s 3] alad) ~Uidall (55 ol BaY1 028 JDIA (pe LiiiSay

(e classes <asiall salin o ol ddlall daaaall gaadind Sl (5 AV Glaasall ) aad sall 55 o
‘i class JS Jala Data members JIs methods J 43S s Namespace JS

e b MAMIFEST
=88 Shapes
Circle
----- B .class public auto ansi beforefieldinit
fei Radius : private floatS4
.ctor : void[floatE4)
3 .ctor : void(]}
£ Lrea : floatB4()
: Draws - void()
=--BBE Triangle
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oald JY) Gaand 3 ga 5 13 (Tringle circle L Gaiia s 553 shape.dll asb deess Loal Gl (i i
o Al Ataa sl bl e g san s (Rresall ) Manifest J) s Tas age JaT a5 (Leild any Aaasally
‘Aranall o288 dadiuall (References) gl all ) ddbalyl Ll Lgie Lials <) Attributes I Llad

MSIL 5 ey 538 138 J<5 g aT | pal s Lol alall 2 lidall g el lacall o185 Lol Gl 5 9m3 5

mANIFES
J.assembly extern mscorlib

.publickeytoken = {B7 7A 5C 56 19 24 EO 89 )
i -ver 1:8:3308:8

i+
|.assembly extern System.Drawing

-puhlickeytﬂkEﬂ = (B@ 3F 5F 7F 11 D5 BA 3R )
4 .wer 1:0:3300:0

1
l.assembly shapes
i E -
-custom instance void [mscorlib]system.Reflection.AssemblyHeyNameAattribute
-custom instance void [mscorlib]System.Reflection.AssemblyKeyFileAttribute
.custom instance void [mscorlib]System.Reflection.AssemblyDelaySignAttribut:
-custom instance wvoid [mscorlib]System.Reflection.AssemblyTrademarkAttribul
-custom instance veid [mscorlib]System.Reflection.AssemblyCopyrightAttribul
-custom instance woid [mscorlib]System.Reflection.AssemblyProductAttribute
-tustam instance void [mscorlib]System.Reflection.AssemblyCompanyAttribute
-tustom instance wvoid [mscorlib]System.Reflection.AssemblyConfigurationAtt
-custom instance void [mscorlib]System.Reflection.fissemblyDescriptionAttri
-custom instance veid [mscorlib]System.Reflection.AssemblyTitleAttribute::
f{ -—-= The following custom attribute is added automatically, do not wuncom

12



suldl Jpoall
OJlanldl

Microsoft® |



cilinal) ;A Juadl

it 03

4adla

A Wl 5 Clranal) go a5 Ual ) Jasi 5y LeS ¢ NET A Auesiial) gauial sull (o Clinall ¢ gum o i
At (A aal oy caadind 1l g aadiud (pl g Lgiaada 8 Ly cliiall (e alSi 4ladl 6 Gilad) Juadl)
claall Jle Gt S5 o(Attributes Jia Llad) 'MetaData " sl il 4 Loy dgile Ca el

.(Custom Attributes) fawaia ciliua oLl J st | pals NET 8 4iual

‘Attribute 4iall & L

e Al B audll (e AlS <5l° leinhi (Sa 4zl il slaa" Léﬁi uAc' dall i ‘193+‘
«Property sl Data Membersi Method s Class JUl 3 Jisi of Sas "(EXE sl DLL)Azasll
Azaadll a2 axiiy Al (Class) “aia sl (e e slaall 028 ) J saa sl (S

Gl el QIE i sy (AssemblyInfo.cs calall Lz pais Glaaadll e Gilad) daadl) 8 Lhass
o Lo i calal) il giae Ui jpaiad 13 Visual Studio AdelSiall  glaill &y cpaa g 5 1

using System.Reflection;
using System.Runtime.CompilerServices;
using System.Runtime.InteropServices;

// General Information about an assembly is controlled through the following
// set of attributes. Change these attribute values to modify the information
// associated with an assembly.

[assembly: AssemblyTitle("Training")]

[assembly: AssemblyDescription("")]

[assembly: AssemblyConfiguration("")]

[assembly: AssemblyCompany("")]

[assembly: AssemblyProduct("Training")]

[assembly: AssemblyCopyright("Copyright @ 2010")]

[assembly: AssemblyTrademark("")]

[assembly: AssemblyCulture("")]

clinall iy a3 a o3 assembly 5l 1a8 ShauY) (e Taae 48 aai g i Calall (e T g L je )
?jmaﬂh%j)l}c“l)ickling’ﬂw"'Lgis.mﬁ‘ww | 08 g dzanall (jara &Agg\.las;eﬁguuld | dan yi diad
Aaanal a5 o5 AssemblyTitle deall sy o st g «(DLL 5l EXE) drana slin

[assembly: AssemblyTitle("Training")]

alall L g ‘Fﬂ\ Olaall sl «Description Jaall i dalul) ddall 4ad LS dranadl) (allad (1 A
P e Alaall o3 e Jpanll (Ko MetaData "asta sl <l Llad Jis Assemblyinfo.cs

http://msdn.microsoft.com/en-us/library/xcd8txaw(v=vs.110).aspx ;Wi dasl J}l e &yl Say 3y 3all
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ciliaal) 3 A Juail

S A aladiuly ek LS OMA ge Lsa S cildasm 3181 OB (e sl daesall Cile (ailias
AN Jaadll A Lgie Euaal) 2 3l Reflection
Sl sia 5 echion (e e el Jiad dball g peat of JaaS diall 48 CiSE 53 JSE A e
.(Constructor) W <l yiel )b A W e
C Sl Gy pal) L) G gy 13 JS
b sl Lpn daandly il slaall 028 (3lai chaanall (e dilia) Clly (5 5aa O (S Chia (e 3 e Al
.n\ v &},‘
Ayl gl ) 2l

[assembly: AssemblyTitle("Training")]
Y assembly <o el iy (C# (o Uil 48 yai Lae Lol ddliae Uin Zapeal) (815 Chia o dduall of Uil )
aa il asis estring £ 58 ox el dib SL ddall ddall g sl Sl Hhall e G885 Ly Adall s
alai 8 daead) Gailiad B (e Ll Jeasll (Sars Wil die Jaeaddl e dadll sda el
Reflection (¥ idausl 51 Laa 3 i cjldasm 31aY) J& (e 5 Windows
Reflection («lSady) ) 4atia
Cilaanall Gandi (o GulSaiy) L) Sl ate AT Liild 13 daa e 8 Taas (o g go (ulSail) jua)

Lgiania 48 jaall IS g ) 530 A0S Gl analy 5 i o Lgie il slas e J sl
.System. Reflection slaw) slcad Gaia NET (o8 oslSa¥) o 5y

Qldall (e daald)
) 35S e Jalil

using System;
using System.Reflection;

static void Main(string[] args)

{

Assembly a = Assembly.LoadFrom(@"D:\atom.d1l1l");
object[] attributes = a.GetCustomAttributes(true);

foreach(object o in attributes)

{
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Console.WriteLine(o.ToString());

}

sl climd 8 dsae a5 Assembly <iall Gish e @l drane Jpeady dgladl 8 Ll -
Oaa Ladl 3 9a 50 8 Assemblyinfo.cs ilall 8 53 sa sall Cilicall aaean 5 <System.Reflection
OSA Gl slan) eliad

L yn Liad s Assemblyinfo.cs <ilal) b il 525 5a o8 5 faradd) livall paen lo Ulas &5 -
19 &M*J‘GAUJJ‘C.g‘OJSiﬁ‘&&Lﬂ\uAc

-
" e R —

-Reflection.AszsemblyCompanyAttribute
-Reflection.AszsemblyProductAttribute
-Reflection.AszsemblyCopyrightAttribute
-Reflection.fAssembhlyTrademarkAittribute
Runtime.InteropServices . ComlUisihleAttribute
-Runtime.InteropServices .GuidAttribute
-Reflection.AszsemblyFileUersionAttribute

m| s

Diagnostics . DebuggableAttribute

-Runtime.CompilerServices . CompilationRelaxationsAttribute

-Runtime.CompilerServices . BuntimeCompatibilityAttribute
Press any key to continue .

NET & 4iual) clial)

‘"_,_”d\ Claall Ll (leild aan daanall 4ald Ciliia <* Assemblyinfo.cs «alll = 33 a gall Wil o)
W i A Cliall any (i paiasins (il any daanal) Ulal Loiaca 4 el £ 15851 (adi g8 Lgua jain
Leeladin) WSy e 3 NET Framework

System.Diagnostics.ConditionalAttribute 4i<l

e iy i e alaie WU 5 el e ol al el 5l Cpacal s 68 (3ALY) e cliall aal saa) el
Cilia¥) (e e Gaal A5 System. Diagnostics slewy) slsh (paca diall oda a3 dea il oL
A 5 il Jalial (V) il steal) dadlan 5 oY) 481 0 5 Culaa¥) Jomasi g & A auii§ il (Classes)

using System;
using System.Diagnostics;

[Conditional("MhdAlyan")]
public static void DebugOnly()

{
}

Console.WriteLine("this String Only Display in Debug Builds");
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static void Main(string[] args)

{
}

DebugOnly();

a5 sse 48 j23 23 3a ) a3 5 Conditional daalls DebugOnly zeiell (Taged) aw s 5 il oda a i
(O yha (385 el

el of We 2l s3ll M e el Ciupei oSe Visual Studio slaaiel Ja -]
(DEBUG) ztiil) Jai 3 Jaall lilus & y20 50, Lt DEBUG, TRACE

Configuration: [Active (Debug) =1 Platform: [Active (Any CPU) =1
Build
Genera I
Build Events
Conditional compilation symbols: | IR
Debug
¥ Define DEBUG constant
Resources ¥ Define TRACE constant
el Platform target: [amy ceu -]
I Alow unsafe code
Setting:
™ oOptimize code
Reference Paths Errors an: d warnings
Signing Warniny g level: |4 vl
Security Suppress warning: |
il Treat warnings as errors
= None
Code Analy
Al

i Specific warnings: |

Output

Output path: [bim\pebuay Browse. .. |

I %ML documentation file: |
™ Register for COM interop

Generate serialization assembly: | AUt =

Advanced... |

23 5 Y oeagag pe Jia s o(MhdAlyan) Gle Ciee ey 35a5 e DebugOnly gl 345 o3
sl el Cy yaty Lid JA‘SS QS!\ G)ij\ s A .@Lﬂ\ 138 (5 gina

C'\Windows\systemSZ\t d
St)lng Only Display in Debug Builds

Press any key to continue . .

it S el i s s

[Conditional("MOHAMMAD")]
DebugOnly geiall 2 23 ¢

[mms—— 0 e

Press any key to continue . .
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1ol LS s I (e Ll 505 3 oSy -2
csc /d: MhdAlyan program.cs

System.ObsoleteAttribute 4iwll

ddall p3a 223003 (Jualddll &b Microsoft (diga eliie) (gaa W zoakh daall ol e ol 2 -
OV 2ms Laatise day ol iy i s sl

DA il ainal (e s Ciliall (e A€ a3 35 Ladie JUall Qs e clas 380 daall oda (085 o oSy -
CSay g AiSall (e A0l 3l (8 a5 L 058 OF A maliddl (am O S skl Al
(AU JE) (5 A Baana B jae Clad GlidCa  eddtiia juiasd

[Obsolete("Use NewMethod instead")]
public void OldMethod()

{

}

public void NewMethod()
{
} , ‘
clle 5L 8 jagals 5l "deprecated” Jsses geadl 138 gl piai @l Lo danin g o pdall daa ji vie

45 Y3 NewMethod alaaiu

Frror | st
&3 0 Errors | 1 Warning | [i) 0 Messages
Nezcriptinn

m ‘Training.Program.COldMethod()' is ocbsolete: ‘Use MewbMethod instead'

wledin) de iy giall 13 ol cuind agale O O saleis eiall 138 Greadiie pan (8 CE ) g 3 pa
.deprecated zeiall 138 i clilas,

new P’cg’an'{}.|
W Equals
¢ GetHashCode
W GetType
#¥ MemberwiseClone
W MewMethod

9 OldMethod [deprecated] void Program.OldMethod()
% ToString
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Maa el Aila) oliCay @l ccasi 50 Ll @l i e OldMethod geiall di s of SliSey i gl aa

;s WS Obsolete daall
[Obsolete("Use NewMethod instead",true)]
public void OldMethod()
{
}
Al
Error List

& 1 Error | . 0 Warnings | i) 0 Messages

Description

‘Training.Program.OldMethed(})' is obsolete: 'Use MewMethod instead'

System.SerializableAttribute 44!
oal A e sl B SIAN e Sl salatil g i e Bl ) A & «(Serialization) AL
AL A 3] i 5 ecp 3Aal Jan 5 Cpania Jadad ISH ULy aes b (IS AL g6 Ladie AL LS ) sama

AdaVladlls ) o ddl T g o A 30le ) ~iws (Deserialize)

S aay Lguda a5 Ll o Al ciliall S (e ingd) e

CLR _wad ll L& cilacall sda cdgiiny clily JS5 e daanal) (o Adlia) Cilaslas (335 58 gl
s 1)) L Gaaniips 48 (1S A Ll CLR Jifiey Lodie :Sied dAiall die yuad Lo 385 Lo Jany a5
Lo g g0 il IS 1) Lagh a3 52 dgal sll Siay S5 a1 o) Y ol [serializable dgal sl acay Cauall
Ally e Jpasll GulSai¥) NET padionn caiall 45l 4sall 2 9a 5 2ie 5 «Serializable 4aall
ed ALl &) 5) el (Al e cilild) o3a Ladagi s pena ol dald o ddle CailS ol g Caiiall pliac]
Lol ol Se

Serialization 4wl ke a5 CaS (5 jiw Y
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using Systenm;
using System.Runtime.Serialization.Formatters.Binary;

[Serializable]

class Employee

{

public Employee(int id ,string name)

_id = id;
_name = name;

}
private int _id;
private string _name;

[NonSerialized]
//this Data Member is not Serialized,Such asTransiet in JAVA
private string _password;

public int Id

{
get { return _id; }
set { _id = value; }

}

public string Name

{

get { return _name; }
set { _name = value; }

20
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(5 Cile am Employee oS dludoy (Y1 o st

static void Main(string[] args)

{
Employee e = new Employee(l, "mohammad");

FileStream fs = null;

try

{
string path= @"D:\file";
fs = new FileStream(path, FileMode.Create);
BinaryFormatter bf = new BinaryFormatter();

// Serialize Object(e) in the file stream(fs)
bf.Serialize(fs, e);
}
catch (Exception Ex)
{
Console.WriteLine(Ex.Message);

}

finally

{
try
{

fs.Close();
}
catch (Exception es)
{
Console.WritelLine(es.Message);

}

}
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b WS o8 DeSerailization 4lulad) 41 ) Wl

static void Main(string[] args)

{
Employee el = null;
try
{
string path = @"D:\file";
fs = new FileStream(path, FileMode.Open);
BinaryFormatter bf = new BinaryFormatter();
el = (Employee)bf.Deserialize(fs); // DownCasting is mandatory
Console.WriteLine("Id={@} name={1}",el.Id,el.Name);
}
catch (Exception Ex)
{
Console.WriteLine(Ex.Message);
}
finally
{
try
{
fs.Close();
}
catch (Exception ex) { Console.WritelLine(ex.Message); }
}
}
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System.Reflection.AssemblyDelaySignAttribute 4i«!)

gan) cJuaill 138 8 (6ls Lpzmny ) U et ciliall (e Taae System.Reflection slewd) slasd s
AssemblyDelaySign 4iall & SA il clawl) cliad b laded Clicall s2a i

dialis NET zews «GAC & lebinni s 48 jidia Cilaana oL 5 ol 4 Golod) Joadll 8 Lialad 331 -
oandll Gal ey dalall Claesall 5810 8 Gaesall Jeand WSy 0 Gl iay byl Cllaesdll g 8
Lala L) Lilae ) 505 <l sl

s Fane (S8 ey jlatl) i)yt 3 55 Laie Lo ol i i alasind (S ) il gyl aa] -
S a8 shall Jlea e pali ke a8 65 () cang J el sy sk

i) I () shaall 3 gl aaen o palall lgalite 5 dme ) Clansall e 3 Y (Ja 4 e -
oalal Uikl ellay 3l jasil) A (10 GAC & lemns s Aled IS Lend 5 iy Ll

ZUidal) cile a5
Isn.exe slY) pad i SN ¢(Lalddl 5 alall) ~lidal) Cala o gl Aalay gad Yl
sn -k Company.key
e (S dranall a5 8 4endion S aie alall AUl & jaiiin Y
Sn -p Company.key Company.public

5ea) aen ) 4ss (S Gl peall (sl Cig e il 13a cdah alel) ~Uidal) il gLl 5eY) 138 o s
B die i WY el 6 adaisd o cang @A) g Galal) ZUida) (g sy sl Calall Ll o0y ) shadll
O S & Company.key walall Jada) UM diles 3 5 gay dranall

Ja) el Visual Studio Tools alae 3 3 sa 54l Visual Studio Command Prompt alaiiuly aiy sn sla¥) aladiul *
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A Ja by g Azanall o g
:&._\)M\ CH‘;\:\S\ Jjﬁ\
using System.Reflection;

[assembly: AssemblyKeyFile("Company.public")]
[assembly: AssemblyDelaySign(true)]// True is means the Assembly is DelaySigned

D A 5aY) alasiils GAC (A Ananall Jimass o s (Y
gacutil /i program.exe

GAC i s Gl ((Strong name) S awl @53 ¥ dzaane gl (b GAC oY Uaa e oS
e alasiuly o) 138 e (aliill

sn -vr * [/ GAC (ea Janndillh S el (5523 ¥ (Al Cilaanal) gand L)

Sn -Vr myAssembly.dll

(strong name) 38l aud) Jlas)

w\wua&\jeu\dp\ﬁd\h;)ﬁ@)kgccﬂhjc@@ﬁjww\éﬁﬂgﬁﬁi&\&ﬂ\
o) (e Bial dlae adil dalall () 50 GAC (sasa dranall Gt adaians Wdie ¢3S ja ansd 2 5 il
—R sl aesn 31V ansiiin 5 pall o285 5 3K yall

[ oalal FUisdly Bleiall o jall Ailal 5 dnanall b i s0le)

sn -R program.exe Company.key
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Custom Attributes 4awial) cliall

Lo 55 dalal) lilliia ol Loal iSay « NET pana 4 jadll cliall e Juaill o JsY) Ciaill b LialSs
Al il oLa 14K pe A ] Hacadd) lially dvans

Al sl gall iy o aag (Class) iia duavadal daall Jid

System. Attribute “aall s & o ey -1

il yiajlall g1 5h (585 o a5 ol yia )l duanadall Glicall (Constructor) sl zeie gasai o (Say -2
Agihiall agil) sl dpaill Judladl 5 22 YIS (Primitive) dass

TestCaseAttribute diall

Ll oo oSl g clal ll Calia¥) S LAY LA Coghoa (o Lils Lo Galial 43S oLl & 68 Ladic
s ik gy o g8 Ladie ol Le Uad - 3laly a5 Ledie Ciliall odgd daladl ala 35 dgine aslhe s Lo a5
e\ﬁbé&:%@idsu\ﬁm&h}

TestCaseAttribute 4iall

/// <summary>
/// this is a Custom Attribute
/// </summary>
[AttributeUsage(AttributeTargets.Class,AllowMultiple=false,Inherited=true)]
public class TestCaseAttribute:Attribute

{
public TestCaseAttribute(Type testcase)
{
_testcase = testcase;
}
public readonly Type _testcase;
public void Test()
{
//Create an instance of Class underTest
object o = Activator.CreateInstance(_testcase);
}
}

http://msdn.microsoft.com/en-us/library/84c42s56(v=vs.110).aspx : ) ka5l e &by Say 3 5all !
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o a1 ) ciiiall

TestCase diualls dau 5 a 53 Cia 51 HLidY

/// <summary>

/// A Class that used TestCaseAttribute
/// </summary>
[TestCase(typeof(TestAnObject))] // (***)
public class SomeCodeOrder

{
public int Do()
{
return 999;
}
}

TestAnObject JfidY) diia

/// <summary>

/// this is a Test Class, that it is test the Other Classes
/// </summary>

class TestAnObject

{
public TestAnObject()
{
SomeCodeOrder s = new SomeCodeOrder();
if (s.Do() !'= 999)
throw new Exception("Error");
}
}

static void Main(string[] args)

{

Assembly a

Assembly.GetExecutingAssembly();
Type[] arr = a.GetExportedTypes();

foreach (Type t in arr)

{
Console.WriteLine("Checking Type {@}", t.ToString());

object[] atts =
if (atts.Length
{

t.GetCustomAttributes(typeof(TestCaseAttribute), false);
== 1)

Console.WriteLine("found TestCaseAttribute : Running Test");
TestCaseAttribute tca = (TestCaseAttribute)atts[0];
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//Perform Testing

try

{
tca.Test();
Console.WriteLine("Passed");

}
catch (Exception e)
{
Console.WriteLine("failed");
Console.WriteLine(e.Message);
}

Ve S (I ]

Laai JS Jal (e cdiana LalailI A0S (ol iy Liad o3 o(2daal) (Gaadaill) ddladl daanall ety Liad JUial) 128 b
«TestCaseAttribute 4ialls L s ge Jaaill IS 13) Lah and 5 Jaai S diaradial) ciliall (ol jainly Lidd
caall A (e TestCaseAttribute dialls a s se 4Y SomeCodeorder «iall [Lia) atw Uil
sLii) s TestCase diwally 4o gusall Cogball puen asd aiall 3 P& e LiSay <TestAnObject
Test zeie Gakaiy Activator <aall )k (e o jlial 2 5 (oAl Cainall (e 2l (0 ) (& 2

2581 LA g sl
caiall s 5 ((TestCaseAttribute) TestCase 4ialls a su 50 SomeCodeOrder —aiall (i i yai o) an
;o WS TestCase —siall AL elexiny clld (6350 o JLidly o séin (g2l

[TestCase(typeof(TestAnObject))]

Adall odgr asusedl il i) dle e Josedd) gl (Type) e (Sl ) e
(= Object Wil » s TestAnObject —iall i SW ) e JUL 5 «(SomeCodeOreder)
aall e object el wie s o JUAY) ddaay Galall Test bl elediul aey @lldg Gl Cauall
Cua LAY Aglee &35 @l g «TestAnObject —aially palall Sl slexiul ) s25ms TestAnObject
G)sl\ daia (e (B8aT A (SomeCodeOreder) 4asd A yall Caall e B8 (A Caall 138 s JAla
DO el Gk oo Lnal (3

OsSs Ladie (&1g cdavall YU Canal 22065 48 Ja of ) &dlaa) (JUal) 138 DA (e diiiall 3a3lally pedi Y
il dpaaly jrdin ime I Ciills g a5 R Chiia L]
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System.Attributeuseage i<l

JEall ) 325l g diall odgy Lgam s (Say ) ¢ 165V a5 55 pall (o 48 daiaiie dial Uidy i 2ie
AttributeTarget sl aladiuly @lly s Casiall e ¥) 2235 Y TestCase ddwall of U8 Wld Gl

A0l palal) i ey cdusdl paaiall e 5 50 o ST ddiall ladinly mensi s Allowmultiple & s
Sl &) ¢ inherited

1 Lo ApalAlly gl

ALl o stis <Al TestCase ddall aa @iy Ganilly A Al Gaddll aul 48l b 2s Wl Ga il
:TestCase —aall 4l 5 el

private string author;
public string Author

{
get { return author; }
set { author = value; }
}
Jazy Liad il Y gaitall af ) jai ol Ciall b JOA (e LSy Ll ddial) aladiuly L Chiia aug dic

{sUmMmary

'/{ A Class that used TestCaseAttribute
J </ summary
[TestCase(typeof(TestAnObject), )]

S a2cf2w TestCaseAttribute. TestCaselttribute(Type testcase, Named Parameters...)

Named Parameters:  Auther = string
_testcase = Type

return 9993

ki

zual 43l Iaa3U) testCase aladl Jsaiall 5 Author dsalall 5 )k oo @lldy dilin) Jualds 48l LSy
.(Overloading Jex: aii al Wil ae L) (e (pias Lyal

.ebd\ J gaiall o (aada) e)&l\ o g cAuthor="mohammad” : Sl ¢dadl) (‘3 Ll (».u\ ks
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Cldall gaa

dga sa diall 038 () i L3l L 5 Assembly daaldl fag Al claal) e Juadl) (o (Gilall andl) b U e
Ja o2 e deall 20 an el yuds of Laed ol (e Bk Sasd A i o BT 13) (15 clgasds nasnall
b Las o s (o Uil ls (e 330k Aa) Aima A (e (f L

[return:myAttribute]
public int DoSomething()

{1
i Lild Caua ana Jsade e ddia (Gudas of Lo )i Jla

[field:myAttribute] ‘
.Property sl Event e diall (3uhai 35 jlall iy
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CulSady) s Juadl)

it T3

4adla

Claanall g g s o ol US55 3 585 ¢ NET (g8 To bl s Ladital s sall (3o olSay) e
Reflection oslSai¥l <o ysh A8l J seadll 8 Lagia JS (e LS 3 5 (Attributes <laall s Assemblies
S DLL GliSis i of oSar JalS JS Lilsine o Jpemnl] dranall GLESE dulee 4y Ay
al Gy e aaY 5 caia JS il sina g 4305l 5 Cashiall Jahde (i peiuil (ulSasV1 408 aladily EXE
U (e alSii Al 8 alee ¢laY Gl glaall a2 e CLR aaing daead) o Ciliiall GiliSin) iy

Lo a3 el waial el JalS s Sl 5 o il (pa e ganal S 25 4y plaill gaual sal

sl (Reflection) (S 4S ¢ 5iTad ebasill (IS sl bl 3

¢y sa 50l eVl 5 Sall 58 i) 6 seall o gl gl sall g ladY) o sall e (Sad Lo 25"
Ll 3 LS A 5l edae casl ol A& eyl e
M4l e g A Ll ulSadl 4 )l

uww@\@mﬂ\uﬁ}cwu\u_\b.d\w(_g\&_\uc‘)myC#w@wﬁu‘ﬂ\‘;&au\mm

L}AJ@L@AB}\MJA\SLA;uﬁ\)uw\@wmmjﬂ)&dwﬁuY\u\q\ cb;‘ﬁdhg)w}
S(Ral)

Gistall Jsa Glasleadl GLESI e CLR ikl s oSaiy G dgleadl aily Cff 32 Sl g_a)fgj
(DLL,EXE) Clranall (raca 4 yall (5 2 &1 55Y1 5

Laa (4 o€ ) Aranall 8 il slaal) ansd

Asn vl Caay a5 Metadata bl Cisae 5 Blal L cand sl MSIL 5isd Jiars 3 il ¢ 5<a
) @l s Bkl e ganay JSE Iy 5 AV g1 sV Casiiall cilid) Gl Caaly gal )
Capan (5 Ayl i Wile Jaatnn s Cf 43l (8 Akl 5 s Lo (Bl Jaesd (00 (S ol Metadata
bl a8 (e 4aliag Lo s (Assembly) b aedi Jae 2aS 3auill (e ) 43 7 58 3 (metadata) <t
138 & snge s )2 metadata DUl o e dand 5 C# 43 8 Reflection oSy Gukai (Sal 38

Acls sl 3k s “metadata’ <Cllll Ca yza J\ a4l lilll J s Jusadl)
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‘Reflection u«Sa¥) s La

aea Ay alSay) aladial (S il 2l o0 L Guladl Ala)y GaliSiul dolee ga (ulSasY)
—aua Jala Eventsd! s Properties Js methodsd! axes Mha‘ﬁb Le (Assembly) geai 8 <o siuall
ety Al interfaces Ju sl u.ual\ 12 aia (315 s oY) Canall e \A)J:uj L

Cila slaal) A4S 0 Baail) a3 m)b)hap}wmb@d,abu&bdmu CHt gl (S oy
Canall 138 (methods) galic (INVOke) =it (S (ulSadV) plasi Loyl (S5 cle (Ca) Ciia Jsn
Leeloly ceath ¥ 5 5 plad ) 03 il g 1iS0alian 5 ) gucny 5t oLi) Loyl i€y (20301 (3 81 LiSalins
Leidabos o La B a6l
Oea manifest < ) metadata <llall cajme abie 4 Sloglaall pal jainls ulSai¥) el oy
elin o Ladic s yiall W)y LS cldardll 4y ) liSay jualite JS00 5 il (o) A oy @l S (drandll
Db o el 2l e el eblanda a gl &g all el ¢ Ka Glld die (han cale L) 5 Gl
L@.A\M\j\.g_‘m.uejs.\uh}u\jwu‘)l\ da&@%uyq};}wd@w&uy‘ e\da_u.u\d.\s.u
lapad ciay Sl DLL oSeakiall Loyl e o ggie Tliey (elSai¥) Liiad el aldll Gulaill (aa
2l (e ) oL Ll gina 43 jaal

elaladinly cadd) U Ledalay 33 g sall £ 5391 5 aal il o giall 48y DLL lile clia callafi ulS2sV) () 519
0e DLL ke (0 e sana (A Canall liSay ¥ S5 (Sl S8 DLL Ak Janis 583 o) i (S clgd
13¢d La sy (Saall il e At (gl 2 gy S8 I3 (e K ) iy anh ) 3 L o3

i Lo S5 oLl liSad GulSaiV) ddassd g Ll calil

¢ ulsaiY) ) gliad 1l

dealing 5l a3 oS5 Al 5l i€ ol g (CH# A 8 (ulSadV) ClLilSa) i) ey iy an yiall callay
Abieaty o g Lo Ciym o ag CLR OY i A1 (5 3 (55 e (ulSaiYld

slawdll elisd dA0ul) AeSaay A58 laa) )1 il slae) Jal e Ujgoma GalSaV) iiay
il JSalL e 5 &l Jilise Aadlaa s o siuall Saalinall Juesill 5 ¢(System. Reflection. Emit

Led paa3 e Lg3 )08 ol gy @l 5 ccanlia S V15 & mdl alew Sl CLR J oSy ¥ el (50
BSIAN e Lada) 5 J8 Y ol 5500l (g0 A1 Jrand gy 5 puall (5o (IS 13)
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CulSady) s Juadl)

¢ ulSady) ea&'wé S

Aghea gl ALl 5 Assemblies laeaall agh Lide 4l cangy SV e i (S

soind (553 daanad) of Wile Wl 8 5 « NET Gaki 8 aill Lulud) sas 5l oo Assembly daeadl
O ) 030) 35T (303 Ay Jala Jaki s Gl g 30 ) () ) s metadata Abas il 5 MSIL

A dranall Cale (AR Jgadll Lyl LS 4 Lals @ jlacal ali i zeali ) elae) 85 4 pud) & Jias
BOSIA ) Gkl Jes) Ladie CLR J8 (e Aaaall 5 [L 5l MISL 8 (andally 5 4nsdly dusdi Ciuay ol

M\J J\M:}” ?§J ‘_Ar_ R_ILA"M\ 0l Mﬂj ¢SS Axandll dP &L\LA}L.A (mar“fest) Ul:d\ Craadaly
& Lelaiind 3 5 Ladie dranal canliall laayl Jready o i @bl e SEL CLR J# (e Lgaladinl (Sadll
O ) sy g canl s iy 83,8 ) (Package) 4l JalS Jread i€y @lly ) 4Lyl el
e 3al JalS aal s e Sl ) 2l (e ) A S MLy s AT Claaadd anl ey LS el Gl
Aldail dae 3 ) 8 i) DLL ale ol A1Se caiati Al o328 gl yall Jaieiy el (8 (Sl

Windows Jaisl)

Sl il Slsy oSl (i) Cf Aad b il £ 511 (g 3pael) oL23) (e LS 4 o ol o sgdall 13
(Pal ciless ) 51l U
¢ Sralall Jraadl) oa La

5 e Capmilly Al ey ol deana Jaend sa g W LSV QWSS (e IS5 dal e 3k 30
Sl elanY) eliad alasiind elle @iy ALl 5 caanill 13gs Aalxiall 5 Waamy o ey S Cla sleall

using System.Reflection;
;S Assembly aall ddau s I3 5 dxana (5f Jaand (S
Assembly a = Assembly.LoadFrom(@"D:\atom.d1l1l");

ey Cus GetTypesall ddaul s a% @lld 5 Lelueady L 3l drasall G Jlail1 4818 21 i) oSy oY)
Aranall 028 (e 48 pedl) Adlid) £ 5 e Cilaslae el Sl Type ciuall (oGS 46 siian gl

Type[] types=a.GetTypes();//Get an ALl Types in the Assembly
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ey 13l 0o Type CA ) a 983 Y

A ailadll OIS (e @Il s dne Jabai 3 ¢ 5l Fale s LSy

Description Property 4ualill
Class s g sl 138 ()5S true dpalall oda cilS 1)) isClass
Enum s & 5l 138 () 5S5 true dualadl s cuilS 1)) iSEnum
Interface s & sl 18 &S true dpaldld) sda CilS 1Y) isInterface
ValueType s g sill 1 ()5S true 4ualadl saa culs 1) isValueType

ol xiuY S cIsNotPublics IsPublic ;. (Access Modifier) z sisil Glai i cpiala @llia
b Lo LS Sy Lo rand 8 Aalal) ¢ 15391 28S

Assembly a = Assembly.GetExecutingAssembly(); // Get the Current Assembly

Type[] types = a.GetTypes(); // Get an All Types in the Current Assembly

foreach(Type t in types)

{
if (t.IsPublic)

Console.WritelLine("Class {@} is Public", t.FullName);
}

&\}.ﬂj&_ha&\ 1aa 43 Uag e d93 )5 caa Jala ) plail) Walkaly S W ¢Syl Joa ala Jl jeday Lia
DS I3 F(zeial) ) il 3 it (e das o Jians o LSy Jeb ccauall 138wl 55 Ll il <l yia 5Ll
a3 U8 (e lean (ke NET drense o i)y cilaa ) a0 48 s Jeasdl (g 0 5Sim caad sl

lS 5 il gl gl yiul e 508 e cul Y Gl sadld ) 135 ysaall ane

Ja ‘5_5‘ );M ‘?1_‘; I &\}'&\ oo Gla glaa ‘"S.Lu_\" A._f,-ﬂ\; Type Caally Lalall @‘)ﬂ‘ 8 uju‘ Jsad)
methods J) 48 ¢ s iuY GetMethods gl slediul (Say atie Class dia Typeciall e iU ¢S

—aall e
Description method g¢-all awl
(Assembly caall ali) arh genil ¢ 61 23S g la yin) GetTypes
hrs Lo Caa (Method) zalic 288 ¢l il GetMethods
hra b caua JlpddSels iul  GetConstructors
hra b Cia ailiad Al e la il GetProperties
hrh e Cia lan] 488 g s i GetEvents

oorh Lo Caa Lgliag Al Clgal 5l AS gl il Getlnterfaes
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La gt (e £ 4l g chall claglaa o J gand)

soad G okl ) dalall (o0 CH Al 8 £ )iV Casiall Jsa Claglae dlagl o8 (ulSaiY) (e )
gy Caa e dia Sl st «Documentation G sl JlacY 32080 3101 LulasY) J,ﬂa_j_@jsg G—Au):d\
Claanill A8 8 53 g gl i shall 481K 25 50 ) eans 3] (S ulSasY) aladiiad Gliey Mdie digea galiag

s Sl JUall 5,
public static void ShowInterfaces(Type t)
{
Type[] arr = t.GetInterfaces();
Console.WriteLine("Interface is : ");
foreach (Type type in arr)
{
Console.WriteLine("Interface : {0}",type.FullName);
if(type.IsPublic)
Console.WritelLine("Scope:Public ");
else
Console.WritelLine("Scope: Not Public ");
}
}
public static void ShowEvents(Type t)
{
EventInfo[] events = t.GetEvents();
Console.WriteLine("Implemented Events is : ");
foreach (EventInfo e in events)
{
Console.WriteLine("Event name: {@}",e.Name);
Console.WriteLine("MultiCast : {@}", e.IsMulticast?"Yes":"No");
Console.WriteLine("Member Type {0}",e.MemberType.ToString());
}
}

public static void ShowTypes(string name,Assembly assembly)
{
Type[] typearr = assembly.GetTypes();

Console.WritelLine("assembly name: {@0}",name);

foreach (Type type in typearr)
{

35



oulSady) sElll) Juadl)

//Check if type is Class
if(type.IsClass)

{

Console.WriteLine("namespace : {0}",type.Namespace);
Console.WriteLine("class : {0}",type.FullName);
if(type.BaseType!=null) // if the Calss has Father(Base Class)

Console.WriteLine("Base Class:{0}",type.BaseType.FullName);
else
Console.WriteLine("there is No Father");

//Check if Abstract
if(type.IsAbstract)
Console.WritelLine("Abstract Base Class");
else
Console.WriteLine("Instantiable Class");

if(type.IsPublic)
Console.WriteLine("Scope:Public ");

else
Console.WriteLine("Scope: Not Public ");

ShowInterfaces(type); //Get an interfaces in this Class

ShowEvents(type); // Get an Events in this Class

}
else if(type.IsInterface)
{
Console.WriteLine("namespace : {0}", type.Namespace);
Console.WriteLine("Interface : {0}", type.FullName);
if (type.IsPublic)
Console.WritelLine("Scope:Public ");
else
Console.WriteLine("Scope: Not Public ");
}
else if(type.IsEnum)
{
Console.WriteLine("Enumeration : {@}", type.FullName);
}

else//may be type is Primitive Data Type Such as int,string...
Console.WriteLine("Interface : {0}", type.FullName);

36



CulSady) sl Juadl)

static void Main(string[] args)

{
Assembly a = Assembly.LoadFrom(@"D:\myAssembly.d11l");

ShowTypes(a.FullName, a);

il e la gae Ja Slaglea Jo Jsanl)
Jsanll L4€ e g ) JUid) cresall Gara Coia JS add Cilashe e Juand of 8 Glal (e 5 8
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public static void ShowMethods(Type t)

{
MethodInfo[] methods = t.GetMethods();

foreach (MethodInfo method in methods)
{

Console.WriteLine("Method name : {@0}", method.Name);
Console.WriteLine("Return Type : {0}", method.ReturnType);

}

public static void ShowProperties(Type t)

{
PropertyInfo[] properties = t.GetProperties();

foreach (PropertyInfo property in properties)
{

Console.WriteLine(" property name : {0}", property.Name);
Console.WriteLine("property Type : {@}", property.MemberType);

}

static void Main(string[] args)

{
Assembly a = Assembly.LoadFrom(@"D:\myAssembly");

Type[] arr = a.GetTypes();

Console.WritelLine(" Assembly name : {0}",a.FullName);
foreach (Type type in arr)

¢ if(type.IsClass)

Console.WriteLine(" Class name : {0}", type.Name);

ShowMethods (type);
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ShowProperties(type);

La = ulg ‘,.A:.a 8 gdua @M.'\.d ‘;S:\AUgﬁ\ sle ALy

J&il e AT UG f 5l «(Scripting Language) bl (a saai <l daa s 4l (885 o 4y 5 caiS 1)
eledinl AilKa) @l ) Al Lo Aald il gles alag) @i il o L) il e ¢ Sam ol yusdall
e ey V) (ulSaiY) Adasl 59 oy 138 JS cagale Juand o) any iKY @l ailiad 5 (Methods) zalie
ISy 5 ) Sl aliall eledind (Say Lail 5 le gand (pana Caa Jsa Claslra e J saanl) ApiSa) e
gl e Juaad of Loa oli€e) LS cladaly (i) 431 jia )by o diall alil) o) (o jad i€ 13) 138 Saalinn
Age i Al il sy Al

[(Interface) e iy deal 5 Bay ) 4 GIS oL 2 58 N Caall e aay

interface IExample

{ void PrintAString(string s);
void PrintAnInteger(int i);
void PrintSomeNumbers(string s, int i, double d);
int GetANumber(string s);
}
class Example:IExample
{ public void PrintAString(string s)
{ Console.WriteLine("PrintAString : {0}", s);
}
public void PrintAnInteger(int i)
{ Console.WriteLine("PrintAnInteger : {0}", 1i);
}

public void PrintSomeNumbers(string s, int i, double d)
{

Console.WriteLine("PrintSomeNumbers :");

Console.WriteLine("String :{0} :",s);
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Console.WriteLine("Integer :{0} :", 1);

Console.WriteLine("double :{0} :", d);

}

public int GetANumber(string s)

¢ Console.WriteLine("GetANumber {0} :", s);
return 34;

}

public int DoItAll(string s, int i, double d)

{ TExample ex = this;
ex.PrintSomeNumbers(s, i, d);
return ex.GetANumber(s);

}

}

static void Main(string[] args)

{

/L i)l iz e Jgax ]l
Assembly a = Assembly.GetExecutingAssembly();

Type[] arr = a.GetTypes();

foreach (Type type in arr)

{
if (type.IsClass == false)
continue;
if (type.GetInterface("IExample") == null)
continue;

Console.WriteLine("Creating Instance of Class {0}"
, type.FullName);

object obj = Activator.CreateInstance(type);

object[] argl = {"Dynamic",1,98.6};

object result;

Console.WriteLine("Invoking method DoItAll dynamically");
try

{
result = type.InvokeMember("DoItAll"

,BindingFlags.Default | BindingFlags.InvokeMethod
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, hull, obj,argl);
Console.WriteLine("Result of Dynamic Call :{@}",result);

//Call an interface method
object[] arg2 = {12345};

type.InvokeMember("PrintAnInteger"
, BindingFlags.Default | BindingFlags.InvokeMethod

, null, obj, arg2);

¥
catch(Exception e)
{
Console.WritelLine(e.Message);
}

L LS 7 A 0S5

Creating Instance of Class Training.Example
Invoking method DoltAll dynamically

PrintSomeMumbers :

String Dynamic =

m

GetAMumber Dynamic =
Hezsult of Dynamic Call :34
PrintAnInteger = 12345

I‘Press any key to continue . . |
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static void Main(string[] args)

{
string methodName="DoItAll"; // <ic &l ol jaldl aolildl pwl
// if you Want to search in A Specific Assembly you must be Call
// Assembly.LoadFrom(path of Assembly)
Assembly a = Assembly.GetExecutingAssembly();
foreach (Type type in a.GetTypes())
{
// Is this a Class ?
if (type.IsClass == false)
continue;// No, Skip it
//Get All Methods in Class
foreach (MethodInfo m in type.GetMethods())
{
if (m.Name== methodName)
Console.WriteLine("Class {0} Contains method {1}"
,type.FullName, m.Name);
}
}
}

ek WSz Al

eSS

@8 C:A\Windows\system32

Training.Examﬁie Contains method DoltAll
any key to continue . . .
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class A:B

{
}

class B:C

static void Main(string[] args)

{

string classname = "C";

r il assll s 5l

Assembly a = Assembly.GetExecutingAssembly();// if you Want //to search

in A Specific Assembly you must be Call

//Assembly.LoadFrom(path of Assembly)

foreach (Type type in a.GetTypes())
{
// Is this a Class ?
if (type.IsClass == false)
continue; // No, Skip it
//
Type Basetype = type.BaseType;
while (Basetype != null)

{

if (Basetype.FullName.EndsWith(classname))
Console.WritelLine("Class {0} is derived

from{1}",type.FullName, classname);

Basetype = Basetype.BaseType;
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B8 C:\Windows\system32\cmd. E@M

Training.B is derived from C
Training.A is derived from C
Training.Example is derived from C
any key to continue . . .
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//Print Paramerters information for method
public static void PrintParameters(ParameterInfo [] pars)

{
foreach (ParameterInfo parameterInfo in pars)
{
Console.WriteLine("Parameters name : {0}"
, parameterInfo.Name);
Console.WriteLine("Parameters Type : {0}"
, parameterInfo.ParameterType);
// is the Parameters is input Parameters
Console.WriteLine("Parameters is in ? : {@}"
, parameterInfo.IsIn);
Console.WriteLine("Parameters is out ? : {@}"
,parameterInfo.IsOut);
}
}

//Get All method and Constructors in the Calss
public static void GetMethodandConstructor(Type t)
{

ConstructorInfo[] cons = t.GetConstructors();
foreach (ConstructorInfo constructorInfo in cons)

{
//Get All Parameters

ParameterInfo[] pars =constructorInfo.GetParameters();
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Console.WriteLine("Constructor : {0}"
, constructorInfo.Name);

PrintParameters(pars);

MethodInfo[] methods = t.GetMethods();
foreach (MethodInfo methodInfo in methods)

{
Console.WriteLine("Method : {0}",methodInfo.Name);

Console.WriteLine("Return Type: {0}", methodInfo.ReturnType);

PrintParameters(methodInfo.GetParameters());

}

static void Main(string[] args)

{

string classname = "Example";

Assembly a = Assembly.GetExecutingAssembly();
// if you Want to search in A Specific Assembly you must be Call
//Assembly.LoadFrom(path of Assembly)

foreach (Type type in a.GetTypes())
{
// Is this a Class ?
if (type.IsClass == false)
continue; // No, Skip it
//0nly the One We Want

//if type is Class then You can reach to this Point
if (classname == type.Name)
GetMethodandConstructor(type);

) Jal Gl g Y1 (S 3l
http://www.codeproject.com/Articles/55710/Reflection-in-NET
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conaSall ) Dol gl) wda g ) ) gie Al -3

ol elexiul -4
b oo @il sle i Sy ) i il Ay ol il ansd 48 e Yl Cang DLL <ile (0 o sledind oty S
U 6 oy A DLL <ale ansl 5 (Ladaa]
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1 b WS elld s Win32 API ¢« MessageBox()

using System;
using System.Runtime.InteropServices;

[D11Import("user32.d1l1l", CharSet = CharSet.Auto)]
public static extern int MessageBox(int hwnd, string text
, string caption, uint type);

static void Main(string[] args)

{
}

MessageBox(10, "Title", "welcome", 20);
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[http://www.w3.0rg Ml Il e g Sy Say 3 3all
http://www.w3.0rg/MarkUp/SGML/Overview.html ;M Jal jl) e & SUayl (a5l 3
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XM Lges el : paalid] Juadl

oo Lase XML S e duaill il slaall 58 530 (pediinna) (o 2dnl) mual 1cilabival) dua i o
Lkt (Say 5 A e Lem ) HTMIL ) Lelisas GaY (Says «PDF 5l Word dia
PDF 4apa

Jaall 5l gl A L3y Ao pita g ddliae cliidad Ukl Jolill XML pladind (S sl JabS o
ainy LS cillaaall ael g Jie A8 all Glhaall Qi Jentt el XML dapds () puiill
XML i e samd) Jila ) Jalss 8 SOAP J S5 5 0l

il alaae Ciapealy Glblaall oAl & s 5 Adaiy 48 5 XML 38 rcibdanall (A0 o
XML clile daud 53 Lgiazy ae calalas

2l 23 SQL Server s Access L lay bl ac) 8 (e paall Conpial scildanal) 301 g8 cililas o
Ry S Al gl 8 (e Gllaed) e Jasdl Jeusy lae XML clile 23 e ciladlainY|
bl 2ol 58 (Schema) wahis aveai dal (0 NET & XML plasinl

XML il Ay

& len o Lol 3 lile ey aitadll 138 (55 o (Say XML 2iissy XML (8 3LlS iy de sane cansd
Ly Ll gl a5 ) 2o ) ) (e e gema ) aaady of om0 3) 5 ,S000 8 i Al US55 e
XML ) 4l a3 a2y JBI HTML adaia ) sl

<auther> mohammad </auther>
<title> how to program</title>

Cilashaal) dale Ciai Uia Tags ciladlalld (i) Jaadin il ¥) Zgibiiia sas ciladlall G (e a2 M e
dc sane o Cpilsall (i el XML Gacn anall S Jeudl (ge adl iy iay el jlela) 48 3 e Gl
Gl 5 o A s il AL Lglan y XML ldle papads e 5,080 3 HTML e XML <aliss (i<

sy

G ae ) gall st Sl il Gl s Well Formed el deSas XML <ol off alad off cany Y
JS ) als o a5 Case Sensitive <aaY) Al duuaie paliall claud o) XML 34 e Cuas
el Sad e XML e S Zaladl oyl Zillaa Jla 8 diada/t]> dles Cajna <t1> sy Coyaa
138 i sis (XML Parser ) XML b pos oansi (35 XML il 55 (i cllgdatl) gl o Waie
: Al QU (5 il il

<name>
<firstname> nizar </firstname>
<lastnaem> Ganoom Showish </lastname>
<phone> 45123131 </phone>

</name>
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s <firstname> s <firstname> yaliall & oWl jualic @llia o iay 138 5 4 pad doi aiieall Gf aaY
Glag Jalaill (Y juabiall o Jalail) (S Y Al aled o cany ¢ <pame> painll s @l uail <phone>
Al aSas XML At Jiag ¥ U asicsall Gf g1 e p (ud s 4805 Ay
<name>
<firstname> Mu_nizar </firstname>
<lastnaem> Ganoom Showish </lastname>

<phone> <mobile> 45123131 </phone> <mobile> // Error
</name>

Agll 8o 2 4 N <mobile>

Slial)

Aoy auly diall Jidi; dia)l 4iecs cliall bais Say ali jiaiall as 8 Cldasall Lais ) diLaYL
(e WS panall Jdle e de s s
Name="value”
roh LS ABDe ) a5 dolall o jra (ana Cliiall juagi g
<book title="Learn C#"> </book>
ol LS i (e ST i o Sy

<book title="Learn C#" description="learning"> </book>

- Aull S g il
<?xml version="1.0"?>
<!-- this is a XML Document--> //this is A Comment
<employees>

<employee empID="1">
<fullname>Nancy Davolio</fullname>
<extension>5467</extension>
</employee>
<employee empID="2">
<fullname>Andrew Fuller</fullname>
<extension>3457</extension>
</employee>
<employee empID="3">
<fullname>Janet Levering</fullname>
<extension>3355</extension>
</employee>
<employee empID="4">
<fullname>Margaret Peacock</fullname>
<extension>5176</extension>
</employee>
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<employee empID="5">
<fullname>Steven Buchanan</fullname>
<extension>3453</extension>
</employee>
<employee empID="6">
<fullname>Michael Suyama</fullname>
<extension>428</extension>
</employee>
</employees>

O aeual) 138 ol aadaiodd Y el jall alana g ilall il (555 ga g XML sl s Js¥) el
Oe uaall 3 15 Version (Rdall f) dpalall aly gale Tag s XML gl of a3l XML g s
) ol jeaie e bl sed Cllil) el 83 gall el Wb oaded ey ) i) 6 AN (al Al
.<employees> »<ill s s(Root

Lenany ao Adaii o Jglan o3 bl Jadad i) dadail plane (ld alad LS5 cilild) Jadal d4a ja XML
Tt s Slaws Lol Jigy Cum Jsanll L saeels land (paca il Jaind 3aee ) (e 222 YA (e i)
sl geaie JAly 53 sa se el Al ualiall w555 o Cangy dasts Slas Jadl 3 peall Jiay
Ay ol ge (S 5 (il sall aaen by (5 530 <employees> paiadl O oS Jaa Y 5 Jiall 2ald) Hial) ey
paliall mea s Jsall aul 58 <employees> Ll il jliie) (S o(maliall (e de senay ddpa
Tags smabiall slawl (& (0 WS ualiall (o dpapn IS5 o Lei jad oy Sill5 (Ol sall Cidlans) alily
EXPOrt _pais o s () LiSay 13¢] ¢ pualinll odn Lad g Calidy (215 o WS 85 5351 Tags swainl) Gaa
XML atiee 4 e (Jslaad) (e de sana) AlalS CliLy Bac 18

it s XML ikl (Import) 2l iy o i off Loadl Sy g Sl 48l e ildanal) sacl8 Jlus s o 53 38
ldas g 328 aia

Al ac ) gl (gia 43l aaii g (Al aSan XML Aties sa Gabuad) ativaal) of

RESE N N PR CER TN e I |

(b WS Al paaie A1 58 o G Ay peaie (S22
<TAG></TAG>

ol LS Al (Sad da s Y sl E L8 (IS 1)
<TAG/>

nmn

Leaaf L g Wil W) (6 AY) 2o g8l (e uaall aa gy
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faaanl) cilaviial) e 13ké Well Formed aued) ASas culatiuall e Whass
)(hAL_CmJﬂamtﬁ%H6)(“4L_J:LﬁcjﬁchAAJS:ud‘Cmdﬁwud‘gﬁ RQ@UXAS;AAxn1|cmsﬂgm‘gjlghd\q;
Siwa ()5S e gandl (Sl o XML i 8 @A) pal) Gakaill sl @ ) aaadd ) 4 deldail)
e ) o3 iy e A8yl aat f Uil s a3 Y 5l (el 138 a0 i s (S 13 Lad XML

XML slawl ciigliad

slansd it 223 38 (5 &) cpaiisall S (Y le XML (siee aladiul ¢l gla 13) 5 58 JSUie 4al 55 38
Address yaisll 5 say Js¥) el (cpila gall e Cila slre Gl sag XML Cppile Lipal i (2 5310 ¢ jualiall
LS ellh g cabs gall 55 iSOV 2y 5l (5 9ay Address ssaindl U axiwal 85 Calasall ol sic 5 5a @3

et

<l--in the employee file -->
<address> Damascus </address>

<!--in the email file -->
<address> muhamed_807@hotmail.com </address>

.Xnﬂnsiiuﬂ\Aii&&g)adiﬂ\ayuﬁ]gﬁ*bj
<employee empID="6"
xmlns:emp="http://microsoft.com/schemas/VisualStudio/TeamTest/2010">

<fullname>Michael Suyamac</fullname>
<extension>428</extension>

<!--in the email file -->

<emp:address> muhamed_807@hotmail.com </emp:address>
</employee>
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XML (& 4auall (e (38al
Lo i yad 2 DM oy 53 (53 nall Laglae | 5 Uy (alall Tags ciledtall slis) (Saall (o Ja Ulal Jeloci 3
Ja sl St aal g Cilge e ST g Sar Ja s aray (S Y ey Gladl (i gal) Silae b axa g (Say
false gy s 0l e
e 23 § 58 Ay Gl (5 a0 il L ey, XML ilatine daa (o Giadll (Say 4l @y e o sl
Agiia sl il 028 (e g )53 BB aa g9 XML Sohaiiss
XML aitee G gine Ca d SGML (0 45 305 4 48 yla DTD it -1
bl Caa 5l 3338 441 Schemas <idabadll -2
8 s g S0las dald 3aa 401 & g XDR cilalig -3
sty Gl g XML s il ginal L gm0 zeands A3 LIV 038 ven
JRAIWN | 2 lema g (S ‘;;S\ Tags Oldlall @
Nal 4 jlial cldll culS L 1y o
(Be o ST D) ) sl (Saall e S 1) @
Tags Sladlall oda 2,5 uii 3 @
ladlall JAlxidgy ,la @
System. Xml.XmlValidatingReader —auall iaul 5 NET & % 124 JS

XML daltae

Internet e s s st s < sas s Silay (al Al XML o ()Y Tas Jeus Windows alle 8 XML s )
allall (8 lea JS 8o e sed Jilas ATy s miala g1 0a 5| Explorer

aitall JalS jutall T of & AV e alasiul wie XML clatioe ae Jalaill (linild ol jla ollia
Jaaal g Cada g Adlia)) Lehamt g Aalall coua b e andatnd 3 panll) 0 Lalla 8 SIAN 85 jad Awgo s g
Madg s die el 31 et s SAY) ST e aituall el ji a1 g8 A A3y Hal) Ll ¢ ualial

Document Object Model 4iewy 3 S & XMLt Jiad 48] ladsal W3C de gana Cimaag
.System.Xml.XmIDocument <auall alxiiuly NET & DOM z3saill e Jaadl (ay 'DOM Il
paa ra 3k e 3 el 0 533 Lealing 1 5,81 aaa o A8 (g Jlay 43S0 T 30 DOM 35w
8 ALS Al dga g ) VAl (s 8 ZUaS Y g 5yl Clatiall il e Ol yudal) aiay Lae il
Jas) g adaatls SIA

[http://www.w3schools.com/Dom: Ml ka5l e g3y Say 2y all
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XM Lges el : paalid] Juadl

Lo 2LaD g Jlad 5 Jayes IS5 XML <laiiose il T ja <l joall (o el (383

XML aise uiall 13 cua K(Simple API for XML) SAX 58 o el Gl el aal
il Lot i) A sle 3t Clel ) addig s AY) ST jaie

Eun smodel Pullcasadl 73 ety Ltaw 5 Jadd ) jall g day poo g add Lnalal i 401 Microsoft 48 i <
On zsalll 138 aa Jaadl (Say clags ¥ Al jualiall jalatip Jala (560 Latie U paiall judall (e callas
.System. Xml.XmlTextWrite 5 System.Xml.XmlTextReader: cnivall J3&

(XML Style Sheet Language) XSL <34 gl

b L e e Lelial 35k e Glaslae gl paii Y LS i) XML i & Tagsebedtal) coas
I ) Ll gas Sl 13) W) 55 08 <l o LU g Ll g lladanall 00 5330 XML padiad (i jaiiosa
o) @ yaad clileal JAX jia o deLhll PDF i (i jaioe J 00 e sad HTML Jie AT 33
ldaxall
XML Style Sheet ) XML G 35l 43 daul sy AY IS8 e XML latine dysi oSy
‘Ll e (3 5k XS aladinl (Say L& (HTML &« CSS 4xés &lid ¢(Language

PDF Y sl (a yainse (8 la sl HTML N XML s @

Adliaa s jeal e gyl XML o 4dline cle sans I XML disai o

Ul aiall Ll 4

<fullname>Margaret Peacock</fullname>
(S HTML (8 2 s siuall (o ) 5228 an) 128 =) Al a2 5 08

ol LS XSL (b ol Jae ol

<h2> Margaret Peacock</h2>

<xsl:template match="employees/employee">
<h2> <xsl:value-of select="."/> </h2>
</xsl:template>

http://en.wikipedia.org/wiki/Simple APl for XML : Ml Jal jll e & SUayl (S 3 5all

59


http://en.wikipedia.org/wiki/Simple_API_for_XML
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XmlTextReader «iiall

I paie xml aiiee XmiTextReader | oxml cilibaaal Jaid 2D by js ¥ oy o2 (58 (i 5ke 5o
XmiTextReader (S sailad (a3 (DOM b LS 4lely aiisall Juead e Liage @llyy AV Sk
O i 13 i) Ay ) g syl V) Leel B day Baie ) sagall Sy W dilal) saial) ailias
BOSIAN 8 L san) 5 e (5 345 ) rling 40 ¢ oY) aally 3 SIA ellginy XmiITextReader
:XmlTextReader cuall 3335 gall ailadll aal 3y GV 4 s

-

s gll Lualdl)
Ol ST saiall 8 Attributes cilial sl aae s AttributeCount
i Al ) s8a) S XmiITextReader s
(xml <ale (e Wil 8
alinll uoSa 840 s08a]) (Gee e Ju Depth
Aiteal) 5adE 45y yla e J Encoding
Ul sl IS 13 True s HasValue
<empty/> Jis d& )l sagall SIS 1Y) Trye s IsEmptyElement
Ao dad Jaxd Item
Sl ol adga g Madl pladl 8, Jde 55 LineNumber,LinePosition
slausd eliad ()53 (3o dllal) 3a8e) sl LocalName
slansl ¢liad pa dllal) 3280l o) Name
Loy eliad 3uilsy) e Jai dad UK f 361 8 Namespace
A Basal) & g3 s NodeType
JRal 5 ae Als s Prefix
AN 328l Apcatl) Al auns Value
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:XmlITextReader —uall Methods Gk al

ia gl

JAAl (5 s 3las

Attribute dia sf e dad 2w

Badsa daw ) Jains

Al dadl e (5 sing oA yeaiall ) Jais
Y Al Y Jis

8l Aald) ) Jass

6 oaal) (pe AUl 581l § &

Lansy 43 yiial) sl gldasallages

Base64 4 ks b ,auill o 3 g dpaill ldandl) |8
BinHexaa shy & i) J 3i s dpaill cilplanall | 8
Buffer 8 lerai s duaill juaiall il sina i
Xml Gldle @l & Loy dllal) saial) <l sine apan |
Ll aan Aallall Bl il gine apen |

T Alule 0S5 e dualll peaial) il gina §

Method 43, k|
Close
GetAttribute
MoveToAttribute
MoveToElement
MoveToFirstAttribute
MoveToNextAttribute
Read
ReadAttribueValue
ReadBase64
ReadBinHex
ReadVhars
Readlnnerxml
ReadOutterxml
ReadString

3elyall s 5 e 53l s XmIReader 2l ciiall (10 3idie XmlTextReader caiall i SAL sl

XmNodeReader s XmlValidationReader s XmlTextReader

XmlValidationReader

rale U5 8 siall (33al) £ ) 53l clglie] B 2Ll XML A (o (il Cainall 134 aaiiuy

(DTDs)-tiuall gl e
Aedll W3C wlalhis o

Lo u s S XDR cabhie o

@A daall e @8l ¢ 53 0as5 ValidationType Les! 4pala XmlValidationReader <eiall (s sisy

(AL £ 1 53 e 2al 5) andiig

i 3 Uadll e cilaglan (5 5iag Bas (Fire) zai 4ilé Uaa XmlValidationReader <y i
Ls;‘)! G).L»\.AS@M)M\ 138 clisad o oy

https://en.wikipedia.org/wiki/XDR_Schema : Al Ll il e &3y} Say 3y 3all *
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XmlTextWriter

XmlTextWriter o x5 13l Cajei i€ 5 Judidia S5 Stream s sl <ale ) XML 46S <o i 13
XMLAS Lo aLad g day pos Ak yha o4y

XmIWriter 2 sl Cavall (e cabiall 134 &y

XmlTextWriter ciall 8 5kl 5 (ailadll aal oY) 5

ia gll Asaldl)

zoA GeaiawsS a3 Formatting

Aal) Al (o sise S5 (118 Indentation

bl ddlsall andiall el ciiSS §1 158 jndentChar
el iy Aalad aadial) Je,ll iS5 6l 8 QuoteChar
ol YW A \WriteState

:XmITextWriter —uall Methods Gk aal

Cia gl
z AN (s Bl

g A e g i

Base64 44 yhay 5 jddia Cilily iSs

BinHex 42 sk 3 jide Glly S

B\IENPE PP

XML (e’

DocType zrsai iSi

Ll Lpmaa g M) Sl dn A i dans gl 5] yuaie (g (3la
(ke e iiS5) el jaial) (33

ALalS Al Aadle Laily iy  Mall jeaiall (3l

) Lol

daws fans

XMl 4l sl S

lu Adle Sy
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Method 43, i
Close
Flush
WriteBase64
WriteBinHex
WriteChar,WriteChars
WriteComment
WriteDocType
WriteEndElement
WriteEndElement
WriteFullEndElement
WriteName
WriteStartAttribute
writeEndAttribute
WriteStartDocument
WriteStartelement
WriteString
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XmlDocument

S cada Al asladiu) (Ko (DOM 3 JS& e 4l xm| 2t XmIDocument «iall Jia

P1

XM 2tiese Aty (g A1 3 Halll Cpaa e Jaaas

Bale _aud e Bay Jlay 4 dituall (Alitua palic (e 3 jue  paliall Luaill il giaddl g ciland) o JaaY
e Sl Jsaall (a5 ol Aladl) XML aitse jds Jiad jeaic 32ic 4iad da g (dilual) juais

XM e & S8l &\}.ﬁ

i gl Class <iiall
sae A& Attributedes Jia XmlAttribute
CDATA ghie Jiey  XmlICDataSection
Whi Bl XmlComment
XML m =i Jiey  XmlDeclaration
DocType g »<i Jies  XmlIDocumentType
| paic Jiay XmlElement
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XmlNode

abxa Caiall 138 23 XmINode 2 aall Caall (e Stal diiie A8l 5 88 85 ) Sl Siall &) 55l aren
DOM il e Janll die Lgaliag ) Cailds )

Gohll muea o ging ald by XmINodecaall e 3ide s8¢ XmlDocument —iuall Ly
XmINode —aiall ailliad s 3,k o fari (sasal) ‘;js;ﬁyd\ uaibasll g

XmINode iiall dala ailad

-

i gll Asaldl)
3a8al) oda Claw axea (5 920 XmIAttributeCollection g &l (e ¢S s Attributes
saiall 028 Ll an (g 530 XmINoOdeList (AS e ChildNodes
el b S Jla 8 5aall 03] J Y1 (V) s FirstChild
e\l 33821l <13 True 223 HasChildNodes
Qs (ol BMe aa yiud Item
33al) s3¢d AN (V) auad LastChild
3aiall & 53 s NodeType
sagall 028 4} it Al XmIDocument (S a5 OwnerDocument
38all o3a ol Auas ParentNode
saiall o2 dagd | i ol (iiSS Value

XmINode “iiall da 3k

ciia gl Method 43, k)
338all o34 ol A3V Ll 5l diles ) 83e i AppendChild,PrependChild
Bial 228 st Clone
Ll 5 8akall 228 a Laall jash o) CreateNavigator
saiall e sanal ENUMerator dazs yas GetEnumerator
oAl Baie ey o) Jsaie JA InsertBefore, InsertAfter
xmlwriter ) sagall &b gise 4US WriteContentTo
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XmlDocument stas|

(B 2y W) iy pailadll 5 (5 5kl g Taxe XmIDocument <aiall (s s
DOM 3 (pann B s 5 Sy 1) i) ) il s (535 (3 yall (e Taae ol (5 53 (o) ke

XmlIDocument <iiall dala (ailad

-

i gl FIREX]
(L3ad)) 3 yaill o3 aitiall paie 323 DocumentElement
il 138 e DOCTYPE e slaa duas DocumentType
slansl gl () sy ol pa 4l 32800l sl Name,LocalName
Allad) 3aall & g3 al NodeType

XmlIDocument «iiall L 3,k

ca gl Method 44, )

daw il XmlAttribute (S (i CreateAttribute

XmIElement ;25 CreateElement

Qe g g (e e (AT CreateNode
Reader s Stream o« Xml Jass Load
daai Ails e Xml Jeas LoadXml
Oire 5y sl cale XM oS Save
XPath s XSL

slad (s siny «System. Xml.XPath s System.Xml.Xsl slew¥) Jlai & XPath 5 XSL ac2 Lisih
A 1 cland) glimd 8 sald KV smell o V) ((Validation) sl & aes yuie XPath slewd!
Al e laoBl Bade 43y 5k e 53 s XPathNavigator

(two Method) it )l e dadi 5 siny 5 Xl @ sai System. Xml. Xsl. XsITransform —aiall a5,
Laa

Aallaall S ) XSL Braii 48 )5 Jead Al 5 Load -1

Jasadll Hlaay aasiud Al Transform -2

b LS Clatindll Aallae o5

XmlTransform (oS L) -1

AR ) B 38 ) 5 Jaeail | oad A& yhall aladiul-D

XmiNavigator ge 52 Calis & XmIDocument ) XML iidaxe Jaess -3

XML Ja =3 Transform 4a phall aodsiul -4
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XPathNavigator

Aladiuly Glidara (3w (e Giliharadl) 3¢) 8l 48y 1l System. Xml. XPath.XPathNavigator —siall .,
Gy aitae sl Jsdn e 8 e IS 2als eaie el a5 il pladiul Y(Cursor Model) 3 sl 73 5ai
Byl Cind 3 ga gall puaiall hah o 55 Jy Cilidarall de gesme JalS Ay cliSa Y

a3kl ge5 ADO.NET & DataSet <l s XML claiin cildarall de gana (1588 o (S
saiall (ailad Calall (ailad (et cilanall ) Jadd 501 ll Lol e ¥ s s caiiall 138 3 MoveTO
iihaall de gena g Al

:XPathNavigator <iiall 4ala yailad
i gl dualdl)
Gl Al 33811 IS 1) True o588 HasAttributes
elf 2lal) 53821 S 1Y) True 055 HasChildren
Gl fine Adlall 3382l K6 11 True 0S8 ISEmptyElement
elasl eliad (5 50y llal) Badall an) 22t LocalName

A Bkall Lol ) aga Name
Al patal) g 53 s NodeType
L) Baally Ayl dagsl) iS5 1585 Value

:XPathNodeType (Enum) il 3 48 g aal) dailil) sdal) g 5i)
i gl aail) dagd
name="fred” Ji« XML 4au Attribute
XML Gl Comment

_ralc 32ic Element
slaul ¢liad 3a3c NameSpace
3a8all 3yl Hda Root

ainll Lpaill ) gisl) Text

http://msdn.microsoft.com/en-us/library/ms191179.aspx 3l Jal )il e & 3ay) (Say 3y 3all *
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XML g Jalal) :pualidd) Juadl

:XPathNavigator —iiall dega 3k

a5l 43, jal)
(il aladind XPath e s i Compile
XPath i ayss Evaluate
Al 380l saaadl) dendl Aa a3 GetAttribute
Las XPath _wad (3iUad 40l 3adal) cuilS 13) Lagd aaa3 Matches
A IS ) (Al gl adi ) s MoveTo
XPath el aladiuly Jall (e de gana 203 Select

Lo paadl &5 ) aa) gall 481S ddaz) A6RY) (e Ao ganal (V) it
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XmlTextReader aladiuly XML i jidl

pladiul Cus e ddle 36l 5 Ao puy XML atiisa (Lpedi)bel Jal dday 43, )l XmiITextReader —aiall axiy
Lo it LSl g XML S e (B a2y e Jlanae (25 SAX Tasall Cum (g Ay shall 038 45 65 1)
ey Ly ¢(33ie any Ladie dlaali 8 dud sledinly judall o &) Push adall 3 sai aadion SAX O 2
Leie Ll slea o Jsaanll s LU 338 e Jgeandl oy 41 6l Pull sl 73503 XmITextReader
el il Ailany ST LSt dlilany XmITextReader ahasiul of (s 53 1388 5 Sl jala (<l o &

:aiiusal) 138 20 Aedlal) ALY ¢ W) st 5 il

<?xml version="1.0"?>
<BOOKLIST>
<ITEM isbn="12323" topic="C#">
<CODE>16-041</CODE>
<CATEGORY>HTML</CATEGORY>
<RELEASE_DATE>1998-03-07</RELEASE_DATE>
<TITLE>Instant HTML</TITLE>
<SALES>127853</SALES>
</ITEM>
<ITEM isbn="532341" tpoic="JAVA">
<CODE>16-048</CODE>
<CATEGORY>Scripting</CATEGORY>
<RELEASE_DATE>1998-04-21</RELEASE_DATE>
<TITLE>Instant JavaScript</TITLE>
<SALES>375298</SALES>
</ITEM>
<ITEM isbn="232413" topic="Python">
<CODE>16-105</CODE>
<CATEGORY>ASP</CATEGORY>
<RELEASE_DATE>1998-05-10</RELEASE_DATE>
<TITLE>Instant Active Server Pages</TITLE>
<SALES>»297311</SALES>
</ITEM>
</BOOKLIST>
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1 AU ST aalial

using System.Xml;
static void Main(string[] args)
{
XmlTextReader xtr = new XmlTextReader(@"D:\booklist.xml");
//Read the Next Node from Stream and Retrurn bool if the Stream is ended
while (xtr.Read())
// if The Current Node is Element
if (xtr.NodeType == XmlNodeType.Element)// XmlNodeType is Enum
Console.WriteLine("Element: " + xtr.Name);

XmliTextReader —eall of us 5 AY) lisaic) Pull ) 435 ylay Xl <ila e s 2 o<1 13 2 63
41302 33 5 sl Tage daw sY) apen delihs & ¢(3_SIA1 3 M) 30801 Jiay

BOOKLIST
: ITEM
: CODE
: CATEGORY
: RELEASE_DATE
: TITLE
: SALES
: ITEM
d : CODE
: CATEGORY
: RELEASE_DATE
: TITLE
: SALES
; : ITEM

: CODE

: CATEGORY

: RELEASE_DATE
: TITLE

: SALES

P A PN IREY R

//To Format Printed Text the Represent XML File
static string shift(int n)
{

string s = "";
if (n == 9)
return " ";
for (int i =0; i< n - 1; i++)

S += ;
return s;
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static void Main(string[] args)

{

XmlTextReader xtr = new XmlTextReader(@"D:\booklist.xml");

int level = 9;

string istr="";

//Read the Next Node from Stream and Retrurn bool if the Stream is ended
while (xtr.Read())

// if The Current Node is Element that means (<)

if (xtr.NodeType == XmlNodeType.Element)// XmlNodeType is Enum

{
istr = shift(level);
Console.Write(istr+"<"+xtr.Name+" ");
if (xtr.AttributeCount > @)//you have an Attributes
while (xtr.MoveToNextAttribute())//Move to next Attribute
Console.Write(" "+ xtr.Name + "="+xtr.Value);//Attribute=value
Console.WriteLine(">");
level++;
}
else if (xtr.NodeType == XmlNodeType.EndElement)//if xtr.NodeType==">"
{
level--;
istr = shift(level);
Console.WriteLine(istr + "</" + xtr.Name + ">");
}

b LS 2 Al 0 5Sas

<BOOKLIST >

<ITEHN isbn=12323 topic=CH>CH
<CODE >

<,CODE>
{CATEGORY >
{,CATEGORY >
<RELEASE_DATE >
</RELEASE_DATE:
{TITLE >
<sTITLE>

<SALES >
</SALES>
</1TEM>
<ITEHN isbn=532341 tpoic=JAVA>JAVA
<CODE >

<,CODE>
<CATEGORY >
<,CATEGORY >
<RELEASE_DATE >
{/RELEASE_DATE:
{TITLE >
<sTITLE>

<SALES >
<sSALES>
{sTTEM>
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daal) (e (38al) aa XML Aiiees (351 B) e

Caiall aladiu) lle cany @lld Lol 13 dglel B wie XML daua (e Gaailly XmliTextReader a5 Y
XmlValidationReader

Jie) Arael) (e JSE Bing adl (e @8 () 219 XML e Wl IS gl il daall (e Gl auals
Aa 8 aai elld die (gLl g Anaal) aul Laa cpisie (e ddlge o)) sindl Baie () 5S5 Ol 1Dl «iplaral) 2o 68
Syntax g st < buka) o palic 5 il Ak Ciaa gy o 6 daall (e Giaill dald Clades XML il
GOAY g1V e la e e Gulay 2ISH (ki g DTD pdiiusion ¢(4USH (e

L S5 ValiationType 4ualall 845 33l Glalac Y Je pudall o jaiy (5l Aasall (e 3331 & 53 Ading

Al
dagll  (Enum) il ded
el JAJ0 33 ga sl (38a1 e slaal L Aacall (e (5 ) 38a, Auto
DTD Leaiiue aall (e (5 ) sy DTD
Aaall (ge Rl (5 A a8 Y None
o=kl W3C Jadade Leadios daall (4 (5 )8 (33, Schema
i g s Silay (aldll XDR bl Lot daall o s all 3eaty XDR

£ attiall 13¢) aaill 3 Uak 2 5a 5 Jls 3 Cpae Gaal (Fire) 25 XmlValidationReader s &) a s
-y é\.ﬂ\ 2 S &MQ\J;Y\%\S@?}MMS@&MJ} a_m;ﬂcjbmé\ﬁha! L;Jj}al\w«ﬂh] Co_yuadi
using System.Xml;

using System.Xml.Schema;
namespace XMLManipulating

{

class Program

{
private static bool success = true;
static void validate(string filename)
{
success = true;
XmlTextReader xtr = new XmlTextReader(@"D:\booklist.xml");
XmlValidatingReader xvr = new XmlValidatingReader(xtr);
xvr.ValidationType = ValidationType.DTD;
// Set the validation event handler;
// When Error is Happend the method will be Called

xvr.ValidationEventHandler += new
ValidationEventHandler(xvr_ValidationEventHandler);
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//Reading The Data
while(xvr.Read()){ }

Console.WritelLine("Validation Finished. Validataion{@}"
,success==true?"Successed":"Failed");

xvr.Close();

//Display the validation error
static void xvr_ValidationEventHandler(object sender, ValidationEventArgs e)
{
success = false;
Console.WritelLine("Validation Error:

+ e.Message);

}
static void Main(string[] args)
{
validate(@"D:\XMLFile4Validation.xml");
}

}//End of Program Class
}//End of NameSpace

¢ 5 Las o5 XmlValidationReader Jal (il slile 23 XmlTextReader ¢olS oLl 4ol 8 Liad
liags L (15 XSD N DTD Jsa2 VS.INET oY DTD g sill ae Jaall die JSLEG aa g A3 3) (58a)
(US4 agh sa

Ay 8 diecas DTD sa XML <ile sa 5 jliay) Jlie salaal oY)

<?xml version="1.0" encoding="utf-8"?>
<!--Inline DTD schema-->
<IDOCTYPE invoice[
<!ELEMENT invoice (Customer,Adderess)>
<!ELEMENT Customer (#PCDATA)>
<!ELEMENT Address (Street,Town)>
<IELEMENT Street (#PCDATA)>
<!ELEMENT Town (#PCDATA)>

1>
<!-- End of DTD schema-->
<invoice>
<Customer>Hammod </Customer>
<Address>Jabadeen
<Street> Yarmook </Street>
<City>Damascus </City>
</Address>
</invoice>
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Lills Jis 8 Ay g ld olsie ISIs olsie s g (invoice) 351 JSI ol e DTD cilaslas (il
ol da gy yall il sledind 25 Uad laaly s jiall o iy 20 5dl)

XmITextWriteraladicly XML claiiua 4S

8 uSaall (l BY) e ALlS Judusiall LelSsy XML 4US) & sl de gy XmITextWriter iiall Ua s 3
XML lative 3l 5 o (Say G jealinll gaas 5 (meially dala cilagdad) dadlaall Cleglat 5 (<>)

Al 25 5
static void Main(string[] args)
{
XmlTextWriter xtw = new XmlTextWriter(@"D:\xmlfilel.xml", null);
//Generating the output formatted
xtw.Formatting = Formatting.Indented;
//Write XML Declaration
xtw.WriteStartDocument(true);
xtw.WriteStartElement("Books"); //Write <Books>
xtw.WriteAttributeString(@"ISBN", "1-123-12345");
xtw.WriteStartElement("title"); //Write <title>
xtw.WriteString("Moby Dick");
xtw.WriteEndElement(); //Write </title>
xtw.WriteEndElement(); //Write </Books>
xtw.Flush(); // this statment is Very Important
xtw.Close();
}

LS XML cale Jalay Al 5 60
<?xml version="1.0" standalone="yes"?>
<Books ISBN="1-123-12345">
<title>Moby Dick</title>
</Books>
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XPathNavigator alaaiu)

Ciiall Ak 4l ay XML @lile Jiady 30l @ 5 al 4 )l XPathNavigator «eiall s
138 Sy 58yl 8 3as) g3k )y SN 138 () ol 68 padiall 23 gai pasiinsi Ll 8 X TextReader
Coshia 2 g Sl 3 e Caia 8 XPathNavigator «aiall of dagall (8 dllall saiedl (ailad (S
Jlay) s glasy Wk a3 XmlDocument, XmlDataDocument, XPathDocument :Jie s Al
XML @ik e Navigation

S yaill (Sa) it yue sl ) 36l Al ada ye <l & XmITextReader o= XPathNavigator i
(XmITextReader 3 4l=d (Sa; ¥ L 138 5 Calall )5 sl )

(Al 3l 5 A XML cile pading) (oW1 3080l Jala 3 5o gall dall ppas deliday Nl als ol o 58y

static void Main(string[] args)

{
XmlDocument doc = new XmlDocument();
doc.Load(@"D:\booklist.xml");
XPathNavigator nav = doc.CreateNavigator();
//Move Navigator to the Root of the DOM Tree this Node is Empty
//and Refer to the xmlDeclaration and first Tag(Node) in the XML File
nav.MoveToRoot();
//Move Navigator to The first Child(Node or Tag) in the DOM Tree is<BOOKLIST>
nav.MoveToFirstChild();

Console.WriteLine("name=" + nav.Name + " Type:" + nav.NodeType );
//Move Navigator to The first Child(Node or Tag) in the DOM Tree is <ITEM>
nav.MoveToFirstChild();

Console.WriteLine(" name=" + nav.Name + " Type:" + av.NodeType);
//Move Navigator to The first Child(Node or Tag) in the DOM Tree is <CODE>
nav.MoveToFirstChild();
Console.WriteLine(" name=" + nav.Name + " Type:" + av.NodeType);
while (nav.MoveToNext())
Console.WriteLine(" name=" + nav.Name + "Type:" +nav.NodeType);
}

Lad &3 «DOM 3ad JS5 Je 3 S0 gaca alieaty Liad g XmIDocument (Al oLl Ll aglall 3
sl Hda ) JEsYL Led A CreateNavigator skl olasiuls Navigator s e J gaslly
(sdie Bl ) ede Y oasdll Wa)aldl Gy ) sadl) sdse 336 il 5 MovetoRoot d skl aladiuly
=i Al s MovetoFirstehildds skl esivi (XML <ale 8 5l) 3 ail) b saie Jsf ) Jassd
(Al 48yl elexiuly o 6a3) 43y Hhall Guiiy & il o 6 25 <BOOKLIST> (o8 5 ()Y saiall 2ic il
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e o <CODE> saiall Y Jseasll Bl ) S5 a3 (g g KITEM> 838al) N Jgnaa sl Jal (50 (5 AT 5 50
(kWS Al (5Ss dll s MovetoNext 48 skl eledinl 3y 5k (e 48U adall aadai While 4dls (5 )

oot name=BOOKLIST Tupe:Element o~
name=ITEM Type:Element
name=C0DE Type:Element
name=CATEGORY Type:Element
name =RELEASE_DATE Type:Element

name=TITLE Type:Element
name=SALES Type:Element
Press any key to continue . . .

Adla (paa MoveToNextAttribute() 4kl aadius Cua ddy Hlall uésy Attribute Slend) ge Jaladll o3
«MoveTofirstAttrubute d& yhll aladiuly Glld s Lllall 3aall (pava Cilaw 39a 5 e U 2ay 35 While

-aalll) 3 el aalial
static void Main(string[] args)
{
XmlDocument doc = new XmlDocument();
doc.Load(@"D:\booklist.xml");
XPathNavigator nav = doc.CreateNavigator();
//Move Navigator to the Root of the DOM Tree this Node is Empty
//and Refer to the xmlDeclaration and first Tag(Node) in the XML File
nav.MoveToRoot();
//Move Navigator to The first Child(Node or Tag) in the DOM Tree is <BOOKLIST>
nav.MoveToFirstChild();
Console.WriteLine("name=" + nav.Name + " Type:" + nav.NodeType );
//Move Navigator to The first Child(Node or Tag) in the DOM Tree is <ITEM>
nav.MoveToFirstChild();
Console.WriteLine(" name=" + nav.Name + " Type:" + nav.NodeType);
do
{
Console.WriteLine(" name=" + nav.Name + " value:" + nav.NodeType);
//Handle Attributes
if (nav.MoveToFirstAttribute())
{
Console.WriteLine(" attribute=" + nav.Name + " wvalue:" + nav.Value);
while (nav.MoveToNextAttribute())
Console.WriteLine(" attribute=" + nav.Name + " value:" + nav.Value);
}
nav.MoveToParent();//This Statement is Very importnat
} while (nav.MoveToNext());
}
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() AN G el a s sal) ciland) ) ALY e JS AUy (3l il i

B

name =BOOKLIST Type:Element
name=ITEM Type:Element
name=ITEM wvalue:Element
attribute=ishn value:12323

attribute=topic value:CH
name=ITEM wvalue:Element
attribute=izhn value:532341
attribute=tpoic wvalue:JAUA
name=ITEM wvalue:Element
attribute=iszshn value:232413
attribute=topic value:Python
‘PPESS any key to continue . . .

m|

XmIDocument aliiul; DOM il aladind g oL

Cainall 138 reany GSIA (& XM Slaiies g Jeall W3C DOM z25e: XmIDocument —iiall iy

<?xml version="1.0"?>
<books>
<book>
<author>Carson</author>
<price format="dollar">31.95</price>
<pubdate>05/01/2001</pubdate>
</book>
<pubinfo>
<publisher>MSPress</publisher>
<state>WA</state>
</pubinfo>
</books>
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- oL LS Gl 13¢] DOM 5y (35S Saie
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pubdate tate

format | dollar

05/01/2001 MSPress

Carsan

omais I 28 5 i (Y1

private static void ProcessChildren(ref XmlNode root, int level)

{

string istr = 5
istr = shift(level);

switch(root.NodeType)
{
case XmlNodeType.Text:
Console.WritelLine(istr + root.Value);
break;

case XmlNodeType.Element:
// Get All Child Nodes of the Current Node
XmlNodeList childs = root.ChildNodes;// Very Important

Console.Write(istr + "<" + root.Name);

//Handle Atttributes
XmlAttributeCollection atts = root.Attributes;
if(atts!=null)
{
IEnumerator enumerator = atts.GetEnumerator();
while (enumerator.MoveNext())
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// Casting is Important here
XmlNode attribute = (XmlNode) enumerator.Current;
onsole.Write(" " + attribute.Name + +
attribute.value);

}

}

Console.WriteLine(">");

//Recursively Process Child Nodes
IEnumerator ie = childs.GetEnumerator();
while(ie.MoveNext())

{

XmlNode node = (XmlNode) ie.Current;

ProcessChildren(ref node, level + 2);

}

Console.WriteLine(istr+"</"+root.Name+">");

break;
}//End Switch

//To Format Printed Text the Represent XML File
static string shift(int n)
{

string s = " ";
if (n == 9)
return "";
for (int i =0; 1 < n - 1; i++)

S += K
return s;

static void Main(string[] args)

{

XmlDocument doc = new XmlDocument();

//1-Loads XML File and Create DOM Tree in Memory
//2- Check if it has an Error in XML File
doc.Load(@"D:\booklist.xml");

// Get root of XML Document
XmlNode root = doc.DocumentElement;
if (root.HasChildNodes)
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ProcessChildren(ref root, 9);

}

oo 38 8 DOM 3_ad eLii) g XML aitue Jaeaty Wl &3 XmIDocument ¢AlS e Ll Liad 4yl
Lalall @ik oo il i e J sl Ld 25 o XmIDocument —aalls (=Wl Load &l (5 sk
Laalall Bk e @l Y Al el L S 1Y) Lad (Laall) saial) o2a Lasdy Lidd &5 DocumentElement
3 5 ProcessChildren sl e sins Lild (,3all) sa8all o3¢d oLl die 35a 5 Jia 8 <HasChildNodes
130 5 4l jumns pgie seaie S5 o) 250 Lo Gy o5 ay Ll qan umsg sie S pand

s A gy XML dibose GLESIL) & 43 50 48y

(4 sine ey XML iase e lila) (91 2 3l s

B Ch\Windows\system32hemd.

<BOOKLIST >
<ITEH isbn=12323 topic=CH>
<CODE>»

16-041
<~ CODE>
<CATEGORY >

HTHL
<,CATEGORY >
<RELEASE_DATE>

1998-03-87
<~RELEASE_DATE>
<TITLE>

Instant HTHML
<sTITLE>
<SALES >

127853
</BALES>

</TTEM>
<ITEH isbn=532341 tpoic=JAUA>
<CODE>»

16-048
</CODE>
<CATEGORY >

Scripting
<,CATEGORY >
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XmlDocument aladiuly s8al) Juaas g o L)

ol calee 3383 XmIDocument —aiall lgaddiug Al Casiiall (e 220 JE) 130 A (e (5
Siasal) IS 3y 5l (e b IS oLl Sy Lail 5 (CONSEIUCLOrS) (5l 50 b staall a2l (55 ¥ Bale 4l <AL
LS (Protected 481 JL 4l 4@l ) JL 4l Gad (o) Caall (e Reference ga e ddaul 5 abaldll o3y
Sl 4l dagledll b
//Create XML Declaration and Put it in Object from XmlDeclaration Class
XmlDeclaration decl = doc.CreateXmlDeclaration("1.0"," ","");

; Cmas I S 5
static void Main(string[] args)

{

XmlDocument doc = new XmlDocument();

//Create XML Declaration and Put it in Object from XmlDeclaration Class
XmlDeclaration decl = doc.CreateXmlDeclaration("1.0"," ","");

//Add XML Declaration Object to doc
doc.AppendChild(decl);

//Add Comment
XmlComment comment = doc.CreateComment(" this is A Comment");

//Add Comment after XML declatation
doc.InsertAfter(comment, decl);

// Add an Element
XmlElement element = doc.CreateElement("root");

//insert element(root) after comment
doc.InsertAfter(element, comment);

//Set an Attribute using XmlAttribute Class
XmlAttribute att = doc.CreateAttribute("Foo"); //1
att.Value = "bar";//2

//set Attribute(att) to element
element.SetAttributeNode(att); //3

// you Can Replace Line 1,2,3 in this Statment:
// element.SetAttribute("foo", "bar");

//Add Some Children to element

XmlElement chl = doc.CreateElement("Child1l");
XmlElement ch2 = doc.CreateElement("Child2");
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element.AppendChild(chl);
element.AppendChild(ch2);

//Add Some Text

XmlText tx1 = doc.CreateTextNode("Content");
chl.AppendChild(tx1);

// Writeing DOM Tree To Screen
XmlTextWriter xtw = new XmlTextWriter(Console.Out);

xtw.Formatting = Formatting.Indented;
doc.WriteTo(xtw);
xtw.Flush();

xtw.Close();

:iﬁhﬂ\ugc(Jy\G;ﬁd\ngﬂ

B C\Wind mi\_ﬂ o

|<?xm1 version="1_8" encoding=" "7

[<*— this iz A Comment——>
<root Foo="bhar'>
<Childl>Content<{ Childi>
<Child2 >
< root>Presszs any key to continue . .
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XPath ciiall alaiiu

o "ala (e SIS A S aan e XML diiie Gasa dall (e de gane 2aail A1) XPath a3
2l 13 ) 7 s a5 XML 2t (e aJeidl uali 22d XPath " Aol el 53 sl
Ll 3 «Select 4kl aladiuly @y NET 8 XPath s« Jesll XPathNavigator —iiall adiiy
S ) il (e e geme Sl diad g Lpadlatul 3y 5 3 el de san a3ny 52 XPath Jued pe o dind
ol
(XML aiise (g I gy glie ) (U 2 6D (5 5

static void Main(string[] args)

{

XmlDocument doc = new XmlDocument();
doc.Load(@"D:\booklist.xml");

//Create Navigator at XML Document
XPathNavigator nav = doc.CreateNavigator();

//Move navigator to Root of Documnet
nav.MoveToRoot();

//Select All Books
XPathNodeIterator ni = nav.Select("//ITEM/TITLE");

//Print number of Retrived Nodes
Console.WriteLine("retrived " + ni.Count.ToString() + " Nodes");

//Print Out their titles
while (ni.MoveNext())

{
XPathNavigator nav2 = ni.Current; // now navigator at ITEM Nodes
nav2.MoveToFirstChild(); //Move navigator to first child Node(title)
Console.WriteLine("title: " + nav2.Value);

}

Gly A skl ules B XPathNavigator ssse oLl Liad o5 XML aiies oLk salallS 450l 8 L
JRYIOA |

http://www.w3schools.com/xml/xml_xpath.asp il Jas I e g Syl ¢Say 3y 3all ?
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s el AW w2 (Validation) 4isea (e 3SUL o685 &5 XPath wes Select() da okl il
238 223 (<[ TEM> 5282ll) jaiall paia 3352 5all KTITLE> pualic e Jilday &35 “ITEM/TITLE”
pey diall (he 523ns de sene Sl (Iterator)as Jiey ¢35 XPathNodelterator Y bes e 43, )kl
(Enumerator i Iterator) sl Gl 4 5 el ailaslls 3kl ases XPathNodelterator <ol
saic S ae Jalaill XPathNavigator cs ¢S Current &salall a3 s Current s MoveNext() b e
& MoveToFirstChild() 4&: k!l ddavl s TITLE 83821l ) Jsis &5 (ITEM 8382l 2ie (a8 oY) Jas e

While 4ala (jaa 154 5 o glhaal) aulad

XmlTransform paicls ¢ Al fua A XML Jigas

A U8 ) XML aiiee Jasail XmITransform ¢S ae XSL e 48 ) 5 aladind 468 ) JEd) (o
(Buil)
:Style.xsl aub & 5 XSL Spread Sheet (awii 438 5 ale 4,U€ ile cang Aylail) 3

<?xml version="1.0" encoding="utf-8"?>
<xsl:stylesheet version="1.0" xmlns:xsl=http://www.w3.0rg/1999/XSL/Transform

xmlns:msxsl="urn:schemas-microsoft-com:xslt" exclude-result-prefixes="msxsl">

<xsl:output method="xml" indent="yes"/>

<xsl:template match="BOOKLIST">
<html>
<head> <title>List of Books </title> </head>
<body>
<ul>
<xsl:for-each select="ITEM">
<1li>
<xsl:value-of select="TITLE"/></1li>
</xsl:for-each>
</ul>
</body>
</html>
</xsl:template>
</xsl:stylesheet>

engdy s W udy of XmITransform <iall e cang S35 3 50U ae ) 8l Cay ety Calall 138 o 68 0 jlaialy
daplaill Aol g3 LDl oy pualiall o2a g alilay XML nalic ainy Sy il Ciy oty 3 050 028 o o83
sdic JS e (<ul> die Lty Lol L 3l Tags daw oY) de sese) lldll 13a (33 3 5 for-each
& ey « match="BOOKLIST" dxalall A (e (Laadl) atival) 45l Lads 88 5 ddlall de ganall (jaia
XS slan) elind (raca 83 san 50 Cilaglill 038 JS value-0f delsil) JA (e (ana Baie JSda e Jians
Sat) s s g HTML (8 325 sall G Y1 DA (e Walid je Al (Tags)dam sY) dyansi Liduads
i i il im paiese I (pe b pusdy ransd (ST llhy Ui LiST g (353 LeSTagS Ao ) sland sl
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A 5l s 5 o)
using System.Xml;
using System.Xml.Schema;
using System.Xml.XPath;
using System.Xml.Xsl;

static void Main(string[] args)

{

XmlDocument doc = new XmlDocument();
doc.Load(@"D:\booklist.xml");

//Create Navigator
XPathNavigator nav = doc.CreateNavigator();

//Move navigator to Root of Documnet
nav.MoveToRoot();

//Create XslTransform Object
XslTransform xt = new XslTransform();

//Loading the xsl Style Sheet file
xt.Load(@"D:\Style.xsl1");

//Print the Result on Screen ,so we choose Console.Out
XmlTextWriter writer = new XmlTextWriter(Console.Out);
//We Can store Result on File at hardDisk by Choosing the overloads number2

writer.Formatting = Formatting.Indented;

//Do the Transform
xt.Transform(nav, null, writer);

}

oLl g janh oL o5 ey o slhaall XML aitus Jrasty Liad o5 XmIDocumentciS oLl Liad 2yl

Lhaaliay Lid Al Cauatill 48 54 Uil & «XslTransform —aiall (e (AS eLaL Liad o cAtiual) Al )

sl 5o Jyoaill dlany Liad a3 (A3 ) 7z A0 dga s Loas s XmlTextWriter ¢S Wil &5 (J88 (8

I ALYL (nul s Ll ) sadl) Adee <l ia s 32l jandll 1S 33l 35 Transform 4k
AN 4 i Al s XmITextWriter s

THTML Gansis ) xml i sais i Zall s 31z a0 (55
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A Ch\Windows\system32iomd.exe

| Cwincon
<htmlZ>

<head>
<title>List of Books <{r/title>

</head>
<hody>
<ul>
<l1li*Instant HTHL<A1iZ*
<1li*Instant JavaScript<{-s1li>
<1li*Instant Active Server Pages<-1ix>
<Al

< hody>
<shtml>Press any key to continue . . . |

L) ge Yoy HTML <ale 8 7z Al Lis dic g HTML Gawii Gana XML paalic Lina g Ll a3l
M o) Jaiass olIb Gial s i AN Gusys Tags Ul o3 aghy Of i Sl a yatase (51 glaiany Siie

//Print the Result on Screen ,so we choose Console.Out
XmlTextWriter writer = new XmlTextWriter(Console.Out);

;S by

XmlTextWriter writer = new XmlTextWriter(@"D:\result-xsl.html",null);

(o LS W edas result-xsl.html <alall a5 Laxie

C N ¢ file///Dy/result-xslhtml
[ Suggested Sites [ ) Web Slice Gallery

® Instant HTML
® Instant JavaScript
® Instant Active Server Pages

L L) 5 can s L W asi Y xSl off Wide s Al JSETy cilianss ) XML e Jasail) daaal Jasdls
A Gladsi s value-of s for-each alaaiuly lile Laals LS diges by (aDlaiul (e
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XML aiiwa 4 (S (Serialize) Al

Ul e WS XML 2ite A& NS Aulud System. Xml.Serialization. XmlSerializer —iiall aaiioy
&b (Uailadll 5 Y il Lo Lay (KD i gine 28S AL o) i€l dluls dlee 3 oSa o Ll
S o Laadl oS oS0 </tag> <tag> dawgl J& e DataMemberd) 48 o dpal iyl Al
Slie Zpald Alubiy e ¥ of sl Attributes JS3 e DataMemberd) g of Sa Sl ¢ 585 455 5k
daall Cinall Gaca Jsaiall ol dpalall U8 aaai Gl XML aiiae 8 lemaai o 250 Y ) 4K

[XmllgnoreAttribute] L & sl [Xmllgnore]

u\.k;)un
2 Y l) Public bei o (Attribute e sl Datameber) civall Gaca Jsaiadl S Ja 4 -]
s b LS A alad) Jgaiiall e A3l cliall (g Luld (pailad
[XmlIgnore]
public int id;

XML i (e jd J gaiall ALl oy ol Laie

&S lasie Pirvate Laei (1 (Attribute v sl Datamember) <iiall aa Jsaidl (S Jla i Wl -2
o S ellh g Jsaially dalal) dpalall (358 ddall a0
string phoneNumber;

[XmlIgnoreAttribute]
public string PhoneNumber

{

get { return phoneNumber; }
set { phoneNumber = value; }

}

[XmIAttribute()] diwall alaainls Attribute JSs le( lab Ciica Gem) L Jsale o385 of LiSas -3

int id;
[XmlAttribute()]
public int ID
{
get { return id; }
set { id = value;}
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public class Person

{
int id;
string name;
string phoneNumber;

public Person()

{
}

[XmlAttribute()]
public int ID

{
get { return id; }
set { id = value; }

}

public string Name

{

get { return name; }
set { name = value; }

}

[XmlIgnoreAttribute]
public string PhoneNumber

{

get { return phoneNumber; }
set { phoneNumber = value; }

}

public void WriteToXMLFile(string path)

{ FileStream fileStream = new FileStream(path, FileMode.Create);
XmlSerializer serializer = new XmlSerializer(this.GetType());
serializer.Serialize(fileStream, this);
fileStream.Close();

}
public void ReadFromXMLFile(string path)

{
FileStream fileStream = new FileStream( path, FileMode.Open);
XmlSerializer serializer = new XmlSerializer(this.GetType());

Person file;
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file = (Person)serializer.Deserialize(fileStream);
fileStream.Close();
this.ID = file.ID;

this.Name = file.name;
this.PhoneNumber = file.PhoneNumber;

}
#endregion
}
static void Main(string[] args)
{
Person p = new Person();
p.ID = 10;
p.Name = "mohammad";
p.PhoneNumber = "12323";
//Serialization
p.WriteToXMLFile(@"D:\serializeoutput.xml");
//DeSerialization
p.ReadFromXMLFile(@"D:\serializeoutput.xml");
}
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using System.Data.SqlClient;

staticvoid Main(string[] args)
{ //1: Connection To DB
SglConnection conn =new SqlConnection(@"Data
Source=.\SQLEXPRESS;AttachDbFilename=C: \Users\moammad\Desktop\Northwind
&& pubs DataBases\northwnd.mdf;Integrated Security=True;Connect
Timeout=30;UserInstance=True");

//2: Open Connection
conn.Open();

//3: Creating SQL Command for this Connection (conn)
SglCommand command = conn.CreateCommand();
command.CommandText = "Select CustomerID, CompanyName from Customers”;

//4: this is the fastest Way to Reading Data from DB - Forword-only //because
thisClass is using Cursor Model
SgqlDataReader reader = command.ExecuteReader();//Execute SQL Command

//5: reading the Next Record in the Reader and Return false

//if the Reader is Ended

while (reader.Read())

{

//0utPut CusomerID and CompanyID

Console.WriteLine("CustomerID= {0} CompanyName={1}",
reader["CustomerID"], reader["CompanyName"]);

}

// 6:free Resources
reader.Close();

//7:Close Connection
conn.Close();
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staticvoid Main(string[] args)

{

//1: Connection To DB

SqlConnection conn =new SqlConnection(@"Data
Source=.\SQLEXPRESS;AttachDbFilename=C:\Users\moammad\Desktop\Northwind && pubs
DataBases\northwnd.mdf;Integrated Security=True;Connect Timeout=30;User
Instance=True");

//2: Open Connection
conn.Open();

//3:Creating Adapter to Represent SQL Command To Be Executed , Fill DataSet and // Update

DataBase

SqlDataAdapter adapter = new SqlDataAdapter(@“"Select CustomerID, CompanyName from
Customers",conn);

//4: Automatically generates single-table commands that are used to reconcile changes //madeto a
DataSet with the associated SQL Server databaser
SqlCommandBuilder builder = newSqglCommandBuilder(adapter);//Wrapping

//5: Creating DataSet to Fill it by SqlDataAdapter

DataSet ds = newDataSet();

//6: Excuting SQL Query and fill DataSet(Table name in the DataSet is "Cusomers") By the Result
of Query .

adapter.Fill(ds, "Customers");//the Name of the Source Table to use for Table Mapping

//7: Writing CompanyName in the First Record Befor Changed it

Console.WriteLine("Befor updates: CompanyName is :{@} ",

ds.Tables["Customers"].Rows[@]["CompanyName"]);

//8: Updating the first Record - updates the CompanyName Column
ds.Tables["Customers"].Rows[@][ "CompanyName"] = "Ganoom & Alyan";

// Now All this update are StilL in DataSet( in the RAM)

//9:Reflect the Changes(insert,update,Delete) in the Table Customers in the DataSet on the
Same Table (Customers) in The Physical DB
adapter.Update(ds, "Customers");

//Writing CompanyName in the First Record Befor Changed it
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Console.WriteLine("After updates: CompanyName is :{@} ",
ds.Tables["Customers"].Rows[@]["CompanyName"]);

conn.Close();

}
Sl
38 Aihy Liad 5 DataAdapter <blull Cale A8 oLl Liad &5 cillanall 520l g Jlsil ity Lid 4l
2l a2 ole e 55 (8IS DataAdapter G i (Jlai¥) (A8 aa slikay 55 SQL plainly S
:die bl e cllaall o153 (e
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Befor updates: CompanyName is :Consolidated Holdings
After updates: CompanyName is :Ganoom & 3lean
Press any key to continue . .

Bada Cdlavw ALl

: A8 JEA) 5 3 cCustomers Jsasdl () aas o ddlcaly JUE) 13 8 o séi

staticvoid Main(string[] args)

{
//1: Connection To DB

SqlConnection conn =newSqglConnection(@"Data
Source=.\SQLEXPRESS;AttachDbFilename=C: \Users\moammad\Desktop\Northwind && pubs
DataBases\northwnd.mdf; Integrated Security=True;Connect Timeout=30;User
Instance=True");

//2: Open Connection
conn.Open();

//Creating Adapter to Represent SQL Command To Be Excuted
//Fill DataSet and Update DataBase

SqlDataAdapter adapter = newSglDataAdapter(@"Select CustomerID, CompanyName from
Customers",conn);

//Automatically generates single-table commands that are used to reconcile changes //made
to a

//DataSet with the associated SQL Server databaser

SqlCommandBuilder builder = newSqlCommandBuilder(adapter);//Wrapping

//Creating DataSet to Fill it by SqlDataAdapter
DataSet ds = newDataSet();

//Excuting SQL Query and fill DataSet(Table name in the DataSet is "Cusomers") By //the
Result of Query .
adapter.Fill(ds, "Customers");//the Name of the Source Table to use for Table Mapping

//Number of Rows Befor Add Record

Console.WriteLine("Number of Rows Befor Add Record is :{0} ",
ds.Tables["Customers"].Rows.Count);
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//Creating DataRow from Customers Table
DataRow Row = ds.Tables["Customers"].NewRow();

// Filling it
Row[ "CustomerID"] = "112";

Row[ "CompanyName"] = "MU_nizar & Alyan & Hammod";

//Add Row to Customers Table
ds.Tables["Customers"].Rows.Add(Row);

//Number of Rows After Add Record
Console.WriteLine("Number of Rows After Add Record is :{@} ",
ds.Tables["Customers"].Rows.Count);

adapter.Update(ds, "Customers");

conn.Close();

}
3980 7
Canall o dagal) 3 DataRows —aiall (e Reference e s sl a i W 8 4dila e 26K 138 Calisy
caiall (¥ by Protected 41y AL aa sy daiall 8 (a2 QIS (L8 (S YY) Sl 41 Gl DataRow
oly) Loy Lo 1389 (Ledalail 5 52ae 1 202 ) jlacdl 3a 4 & Lo oS0y 3 me JS8 Tk Jiey DataRow
Gab e 4Slaw) s NewRow() 4ay shll daud s Jsaall 138 (e yhas ¢Li) (Say Cua DataTable dsaal)
.DataRow —siall (1« Reference
4l Jseasll 2 clly s Customers Jsaad) () shad) 13 A8l Ll @l 22y 5 adlly Hladl 138 Aiggy Ll o
dpalall sl GlIb a5 (Customers) Jsaadl aul masi 25 e 9 DataSetd! ¢« Tables asalall YA (e
Jsaall ) sl 1 Cawas Add daykall JNA (e a3 ROWS

ORsandl Cilay L LY llyy Hhull A vie (baeeVl) Jsiall pian (e ol Wil Laadl sdBiadla

Al g 4ld 300 V) 220 e 3 sacilingi) A slas sl 5 SQL 22l A (10 CustomerlD,CompanyName

¥ oAl A

=

=X CANWﬁHoéfwyﬁenBZVﬁﬁd».ﬂ

Number of Rows Befor Add Record is :
'Number of Rows After Add Record is :

Press any key to continue . . . _
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Cilbdarall 3a08 panaa Cpma Jgan (e S ida
el 328 (e 4dda y i U6 4530 Ll 3 Sl e ol Q) 138 b o s

staticvoid Main(string[] args)

{
//1: Connection To DB

SqlConnection conn =newSqlConnection(@"Data
Source=.\SQLEXPRESS;AttachDbFilename=C:\Users\moammad\Desktop\Northwind && pubs
DataBases\northwnd.mdf;Integrated Security=True;Connect Timeout=30;User
Instance=True");

//2: Open Connection
conn.Open();

//Creating Adapter to Represent SQL Command To Be Excuted , Fill DataSet and Update

DataBase

SqlDataAdapter adapter = newSglDataAdapter(@"Select CustomerID, CompanyName from
Customers",conn);

//Automatically generates single-table commands that are used to reconcile changes //made
to a DataSet with the associated SQL Server databaser
SqlCommandBuilder builder = newSqglCommandBuilder(adapter);//Wrapping

//Creating DataSet to Fill it by SqlDataAdapter
DataSet ds = newDataSet();

//Excuting SQL Query and fill DataSet(Table name in the DataSet is "Cusomers") By
the Result of Query .

adapter.Fill(ds, "Customers");//the Name of the Source Table to use for Table Mapping

//Number of Rows Befor Add Record

Console.WriteLine("Number of Rows Befor Add Record is :{@} ",
ds.Tables["Customers"].Rows.Count);

//key is the set of Columns
DataColumn[] key = newDataColumn[1];

//Selectin the Key
key[@] = ds.Tables["Customers"].Columns["CustomerID"];

//Add Primary Key
ds.Tables["Customers"].PrimaryKey = key;

DataRow findrow= ds.Tables["Customers"].Rows.Find("112");
if(findrow!=null)
//this statement Does not Delete findrow from DataSet
//but Changes the Row State into deleted
findrow.Delete();
adapter.Update(ds, "Customers");

//Number of Rows After Add Record
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Console.WriteLine("Number of Rows After Add Record is :{0} ",
ds.Tables["Customers"].Rows.Count);

conn.Close();

¥
2358l s

.Customerdsasdl e 112 280 53 (a3l Jas ada a2 gt JUal) Jaa 4

Ao gana (o (o sSh el 138 (like Adan) g S e s e 0wl g Jgda e Jaw JS O alad
sy il 3 st Ll &5 o~laall Jidd a5 Key leand 5ac Y] (g 4 i oLl Liad GlAl 320cY) (ga
Primary 4salall G,k e @llds Customers Jsaall Y1 Zlidall paay Lidd o5 CustomeriD 2 sesl
slediul Jal e s Qa8 08 45 L L JS (V) bl Jidd saee ) (e b stian 325 Ll 1aadl) Key
s 2L «Customers Jsaall (e 335a 5all Rows (Collection) 4e seaalls 4aldll Find 43kl
.DataRow «siall e an 3o 35 aie il 363 A Jaid) e (3 ~ L) ag Hhl)

RowsState dsalall jusiy 48 )hll 028 o 8 (DataRow iially Lalall Delete 43 shll olesiuly Lid A
2y YY) DataSet Clilarall de gana (o ol iy 2 683 Y 5 Deleted () (DataRow) Al g dalal)
&t Rows il de gane palic o )y jalls 43kl o8 685 Cua Update 32kl slexiuly a5 f
Ay 5udl) ldaadl) 32cld 8 O Cuaaty o 68 Hlan JSI RoWSTate dxaldldl 321 8 e 5 DataSet (S
g5 e el ey Find A3kl o Jeaallh ahays Uk ey a8 A Ja B

.MissingPrimaryKeyException

JI e Alalall @l il s (Commit) 25t DataSet (ASU AcceptChanges 44 skl a i :43adla
Al 33 sl ) ae had) Cuaas oy o) 4ila Update 48kl O 48 yhall a2 ¢lexinly L 13) <Al DataSet
Laalall Ll i) 5haud) aes Caday o555 AcceptChanges 4 phall oY ¢lld g 4l 5l cillasd) s2cE

.DataSet J! ¢« Deleted s s\ RowState

13) Update z¢iall slexinl J& AcceptChanges (A& yhll) meiall sledinl aday ()5 ) shall maly cusll 13g]
Al ) Gilidaeal) 2l el i) (gudat B |

oY) g AN

& C:\Windows\system32\cmd.exe

Befor Add Record is :
After Add Record is =
Press any key to continue . . . _
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DataSet (5l e Jglaa s J) J g sl

zenn Cua DataSet S W g U GlilSaY) 4 ADO.NET 73503 W ety i) U 3all sl aal )
2 DataSet (IS Gasa 138 JS 5 Jglaadl oda G ClENall iy pai g aal g S5 8 Jglan B0 ae Jaladilly W
dc gaae DataSet JSE DataSet & Jslaall Gn Gl aad DataRelation (A aodiog
Lol 5,1l Bl 8 5 i 23 (e WiSai 5 DataRelation g 55 (e S e s 523 Relations ~~b (Collection)
Tables eul Lpala IG5 e (Collection) 4e sl 4 DataTable <lils oo

O s (LS ) asl s 483e) Orders wilhall Jsas 5 (Customers) bl dsas o 4all e Al
& -odsanll C & jitia s s @lin 6 of cang 43l Ll alas) Al e ST g ) qaiony a1 (50 30
(-0l 8 o Ll

DataRlation alaaiuly Jglaad) ¢ cl@lal) aa Jaladll

3 il Gy Aai el Sl L) (i iall aa] 8 e 0 5 o Uil (il (s BBl ok
Navigation JaYl daleall s3a and AY1 Jsaal)

Aoyl oY1 M ) (Sie Customers) JsY) Jsaall b ol das (e e (g0 bale Aylaall 038 Callss
Al el DA (e 4aua si Le 138 5 (BsOrders) _aY! Jsaall 8 das

Static void Main(string[] args)

{
//1: Connection To DB

SqlConnection conn =newSglConnection(@"Data
Source=.\SQLEXPRESS;AttachDbFilename=C:\Users\moammad\Desktop\Northwind && pubs
DataBases\northwnd.mdf;Integrated Security=True;Connect Timeout=30;User
Instance=True");

//2: Open Connection

conn.Open();
//Creating Adapter to Represent SQL Command To Be Excuted , Fill DataSet and
//Update DataBase

SqlDataAdapter custadapter = newSglDataAdapter(@"Select * from Customers™,conn);

SqlDataAdapter ordadapter = newSqglDataAdapter(@"Select * from Orders", conn);

//Creating DataSet to Fill it by SqlDataAdapter
DataSet ds = newDataSet();

//Excuting SQL Query and fill DataSet(Table name in the DataSet is "Cusomers") By
the Result of Query .
custadapter.Fill(ds, "Customers");//the Name of the Source Table to use for Table Mapping

ordadapter.Fill(ds, "Orders");

//Creating DataRelation **
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//CustOrders is the Name of Rlation , Second Argument is the Parent Column ,Third Argument is

the Child Column

DataRelation custOrdRela =
ds.Relations.Add("CustOrders",ds.Tables["Customers"].Columns["CustomerID"]
,ds.Tables["Orders"].Columns["CustomerID"]);

/7 gl A Sl aa G905 JS il glaa Ao b
foreach (DataRow CustRow in ds.Tables["Customers"].Rows)

{

Console.WriteLine("Customer ID: " + CustRow["CustomerID"] + "Name: " +
CustRow[ "CompanyName"]);

foreach (DataRow OrderRow in CustRow.GetChildRows("CustOrders"))

Console.WriteLine("Order Id: " + OrderRow["OrderID"]);
}

conn.Close();

}

198 &

S Ll B o8 cclnllall Joaa g AL Jsan Laa (pl sany DataSet AW Fill s lar Liad 3 jall 028 8
dau) ;a5 « DataSet (S 4alall Relations sl JM& (e DataSet (A< 4k 5 DataRelation
Foreign oY) 3sesll s Primary Key «¥1a sasll 5 483all ausl: oo <l yia )b &3 23l Al Add 43 k)
.Key

dal (e A sY) Foreach 4ala alaaiuly Customers bl Jsas (o853 5 sall il yie 5 ally Lia
Orderscilsllall Jsan 8 43 ddasiyall £li¥) il aan delday Ll (0L 51 Jsan (i das) (53 JS

de game 5 5 A8l anl 381 35 Y oy Aala)) GetChildRows() 4kl slexiu) J3A (e @ll3
A8l Foreach ddls (e Lgie Ll ¢Sy DataRow &S (e (Collection)

sadaada

gl danl s @D ey Y COlaud)l aal DA e Y1 Jaadl e Jpasll ) U Ul
(ile o (618 dna Jalaill €y @l amy 5 V) Jaiall 3 535 4832wl 2215 3 5 GetParentRow
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BSIAN A Lgiallea ol (3SIA) (eain) DataSet AS (aia XML atias Jresy 2 68 (531 5 :ReadXml -2

Constraint 2580 aa Jaladl)

(JalSal o g il 581 038 anst BaecY) o e A guim sall il sl CaTad 35l (e e gama Jaa S el
Leds .o glaall dpallas dapa o lial) Jal e Joaal) anm Ly o588 Sl Jag 5l (e Ao sana (A
1) 53l 4500

,M\}b%ﬂo}qdﬁjgwgmcﬁu&g‘ﬁmacaw\ Clas g JalSs 1]

o ge Jas JalS) Gl w8 J Gl e 4 jne Clilee o) ja) oS YV 1Dl ¢oan el JalSil) 22
/ (oA

il e Ll S sl A Sl caniiall J (ga 2870 all Jal<all Ja g 5 -3

Primary ()sl zlie e 13 sae Juai o 5l Unique 38 Lad 38l (35 5IY1 23 500 3 s Jaand o (S0 2 Slia
S (Raste 5n g a2e ot A Aad) NUll di& Y 5 Jiy 2 geall 138 5% o 5T Foreign Key sl Key
AV Ll e la e

Conceptual anlid) (s sivall (o Clilars 330l aranal (o s 4 yre 4gal (5 A () G il AdasDl
(Sl Ja g ) Lede 35l g Jglaall eLis] (s g ¢ Jalaiall (5 gl ) Level

«Relations dsalall J3a (je Clidall (4 de sane DataTable S JS o 48l A8 JDA (ge alas
Laill a3 il Jla 8 True,False osie 2als Al s EnforceConstraints 4uslall DataSet ¢i\S ¢l

108



ULl 20 68 aa Jalail) 3 uabed) Juadl)

S 5 NUll 48 Graza s 5 NUll diis Y 2 gendl (IS 13 (6l Jalsill g il colallaal) 43S Jalacins 43l False
Lo clS 5 Jalsill Lo g 5l ddllae Wl Jla g o(JalSill Lag 5 dallae Jalaciun 43 False dualall s dagd
.ConstraintException g s (s ¢l Al s Yaie True gstsd Enforce Constraints 4salall

;) Qi s 51

private static void DemonstrateEnforceConstraints()

{
// Create a DataSet with one table, one column and
// a UniqueConstraint.

DataSet dataSet

new DataSet("dataSet");
DataTable table = new DataTable("table");
DataColumn column = new DataColumn("coll");

// A UniqueConstraint is added when the Unique
// property is true.

column.Unique = true;
table.Columns.Add(column);
dataSet.Tables.Add(table);

Console.WriteLine("constraints.count: +

table.Constraints.Count);

//**
dataSet.EnforceConstraints = false;
/] JAS g 5k Ailaa dylee
DataRow row;

for (int i = 0; i < 5; i++)

{
row = table.NewRow();
row["coll"] = 1;
table.Rows.Add(row);
}

109



Glib) 301 g8 aa Jalail 3 uilead) Joadl

table.AcceptChanges();

}

static void Main(string[] args)

{

DemonstrateEnforceConstraints();

138l

unique Lo 4gle Laia g5 3 gac ¢l Liad o5 J gan o L3h Ll 3 Glllass de e (S £ LSL Al 8 Ui
Gah e aall 13 ddllae Jalai () Sy 3 sendl 138 ) S Ll Jla g o(QSE Y O Gang 2 5a2l) a6)
4l false 4adll alin) 33 b e 5 DataSet <liarall de gana (8S 42 EnforceConstraints duslall
dia s (13 JalSill b i (5580 a5t o O dpalall oda dad au s ang) 138 JalSl doyd Jalaip adls
& 5 oo oLl ey i 408 trUe (o stod dpalall 22 Ao aay A (e Sl g (25all) JolSill Jo gy Lills

C:\Windows\system32\cmd.exe

.ConstraintException

false dadl) ** Halllaca s Ja & V) 7 Al 5 5

constraints.count: 1

ol o= S

Press any key to continue .

ald Jalall L yd dallia L‘mj 13) <liAl l:\m\‘).ﬁ‘ True 4wdll EnforceConstraints avalall wl s das
8 (A dlee 2y *¥ el aia g Jla ) V1 ddlaall ddee J8 (False dadll)** laull s o cany
Um\o)jd\uﬁ‘_g)musgm\wjeﬁy

-

B, C\Windon\eyatem32\crd X s
L ——

constraints.count: 1

Unhandled Exception: System.Data.ConstraintException: Column ’coll’ is constrainfg
ed to be unigue. Value ‘1’ is already present.

ag System.Data.UnigueConstraint .CheckConstraint(DataRow row, DataRowAction ac
tion

at System.Data.DataTable.RaiseRowChanging{DataRowChangeEventArgs args. DataRo
i+ eRow,. DataRowAction efction, Boolean fireEvent)

at System.Data.DataTable.SetNewRecordilorker(DataRow row. Int32 proposedRecord
» DataRowfAction action. Boolean isInMerge. Int32 position, Boolean fireEvent. Ex
ceptiond deferredException)

at System.Data.DataTable.InsertRow(DataRow row. Int64 proposedID. Int32 pos.

Boolean fireEvent2?

at System.Data.DataRowCollection.Add{DataRow rou>

at DBConsole.Program.DemonstrateEnforceConstraints{} in C::\Users‘mohammad-Des
ktopsError in DB\DBGonsole~DBGonsole“Frogram.cs:line 38

at DBConsole.Program.Main{Stringl[] args> in C:“Usersz‘mohammad-Desktop~Error i
n DB~DBConsole“DBConsole~Program.cs:line 72
Press any key to continue . . . _
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Transactions <@Ll ga Jalaill

Ol Opadd (g el 38 Biail dalan US Cua 4 jeaal) Clileall 2 5a g pe jeda OB o 5ei0 daa) 8

lall padi e 4 peae cillee L jag ¢

:ACID Apalall 38a3 Al 5 daae ) Cladlal) (10 de gana oo AL

gren 2a0) AL Wi o o Lald saal 5 ABS e 3 ke (b Clalail) de sena of a5 :Atomicity -1
laglaill 038 e Ll 25 25 Y ol ) (gl

s Ll s Glbhad) G dabhiall B o gl il sall S alaiall Ll 5l a3 5 :Coherence -2
Ll i AL s ae

@i ) sall e il 30 o sT) )il o o (s Al Alblie Aainy ABLal) Aagi 3laii ¥ :solation -3
/ (el @le e

Alall Lilgs 33 gall ade 5 Leileml day Le ) ABLD 25 e Aa3ll) SOl ) jaiul Glea :Durability -4
Al any i () S Y AL A G 6T «( No RoolBack) 4aludl

sl A s s o B AN AN (al sl (S35 DBMS W Lgie s (A 5¥) alaldl ) rdala ddaadla
Lo baal g V5 M8 Y (o f Lpman 2485 () Lald ilaglail) (e de same 363 Ll a1 ) JUa) (5500

static void Main(string[] args)

{

SqlConnection connection=new SqlConnection(@"Data
Source=.\SQLEXPRESS;AttachDbFilename=C:\Users\mohammad\Desktop\Northwind && pubs
DataBases\northwnd.mdf;Integrated Security=True;Connect Timeout=30;User Instance=True");

connection.Open();

SgqlCommand command = connection.CreateCommand();
SqlTransaction transaction;

// Start a local transaction.

transaction = connection.BeginTransaction("SampleTransaction");
// Must assign both transaction object and connection
// to Command object for a pending local transaction
command.Connection = connection;

command.Transaction = transaction;

try

{

//First Statement
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command.CommandText =

"Insert into Customers (CustomerID, CompanyName) VALUES
(Ill, lAlyanll)";

// Execute DML Statement and Return the Number of Affected Rows
command . ExecuteNonQuery();
//Second statment
command.CommandText =

"Insert into Customers (CustomerID, CompanyName) VALUES ('2',
"Gnooml')";

// Execute DML Statement and Return the Number of Affected Rows
command . ExecuteNonQuery();
// Attempt to commit the transaction.
transaction.Commit();
Console.WriteLine("Both records are written to database.™);

}

catch (Exception ex)

{
Console.WriteLine("Commit Exception Type: {0}", ex.GetType());

Console.WriteLine(" Message: {0}", ex.Message);

// Attempt to roll back the transaction.
try

{

transaction.Rollback();

}

catch (Exception ex2)

{
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//This catch block will handle any errors that may have occurred
// on the server that would cause the rollback to fail, such as
// a closed connection.

Console.WriteLine("Rollback Exception Type: {0}",
ex2.GetType());

Console.WriteLine(" Message: {0}", ex2.Message);

1Sl

Liad o ¢Sl Ui (1) JuaiVly (s Command el slialy Liad o5 Ui o5 Jluai) (S oLl Ui m\j &
Reference a> » 223 Al g Juad¥) (8l Aaldll BeginTransaction s yhll aladiuly 2l (S oLl
Ailie JS5 Ao el 3Y) e Ao sene 2435 o 2y 5 Wil Lay g AL dlee s 305 SglTransaction cilS e
g (oA AL CHIS ) ABLaYL 4 dasiyy Casa ) Jlai) (1S Commaand Gl aass o) caay 4ila
Lo g Alleally oSaT

Letinday Uil 3 3 Y cillead) 028 5 (insert,Update, Delete) DML Aaslad & 5 daidas Jf apasiy Lidd
dleal 25 a5 ExecuteNonQuery dahll Leadin) A dadeily @il A lau) sae 2 55 Wl
Loy 5 Al Aaalaill Jal e ¥ i 5 «(NONEQUETY Cians cand) 13g1) i) e 2dlai) il s DML
ABL Cllee A G ed ) COMMI Cas Aulany Liad &5 cilagledl) (e 220 (5l Al

O ¢l @l Al dvie (akla Ll dadeil) D) ALl oleni) J8 Exception sliiul ¢gas i b
o el all Ul g alilal) Ao 2 sa5 Al 5 RooIBack() 4 skl ele xiul aLall &5 (a5 «Catch ALK (3 5l
Ll Liad AL (cpa B3m 30 ) sl i) Sy o (1Y) i) 3855 254 W) Lg Liad 31 Cilileal) 28S
) Al A e @lld (5 51 «SaVEPOINT (sansh
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static void Main(string[] args)

{

SqlConnection connection=new SqlConnection(@"Data
Source=.\SQLEXPRESS;AttachDbFilename=C: \Users\mohammad\Desktop\Northwind && pubs
DataBases\northwnd.mdf;Integrated Security=True;Connect Timeout=30;User Instance=True");

connection.Open();
SqlCommand command = connection.CreateCommand();
SqlTransaction transaction;
// Start a local transaction.
transaction = connection.BeginTransaction("SampleTransaction");
// Must assign both transaction object and connection
// to Command object for a pending local transaction
command.Connection = connection;
command.Transaction = transaction;
try
{

//First Statement

command.CommandText =

"Insert into Customers (CustomerID, CompanyName) VALUES ('1'
, '"Alyanl')";
command . ExecuteNonQuery();
//Second statment

command.CommandText ="Insert into Customers (CustomerID, CompanyName) VALUES ('2',
"Gnooml')";

command . ExecuteNonQuery();

/7 AN Ry () 83 90 0y L) e (g Ao yo A e

transaction.Save("s1");

//Third statement Generate Exception
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command.CommandText =
"Insert into Customers (CustomerID, CompanyName4) VALUES ('3', 'Hammood')";

command . ExecuteNonQuery();

// Attempt to commit the transaction.
transaction.Commit();
Console.WriteLine("All records are written to database.");

}

catch (Exception ex)

{
Console.WriteLine("Commit Exception Type: {0}", ex.GetType());
Console.WriteLine(" Message: {0}", ex.Message);

// Attempt to roll back the transaction.

try

{
//RoolBack To SavePoint
transaction.Rollback("s1");
/] Ofaglal J gl 3G Ml g AU s
transaction.Commit();

}

catch (Exception ex2)
{
// This catch block will handle any errors that may have occurred
// on the server that would cause the rollback to fail, such as
// a closed connection.
Console.WriteLine("Rollback Exception Type: {0}", ex2.GetType());

Console.WriteLine(" Message: {0}", ex2.Message);
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A3kl alaaiuly ST auls dina e Balatind Adadi Jaday Liad o3 (piiaaled J) Qb Liad LSy Gl d\lal\cu»ﬁi
3 garl) ol oY el (R 9 Uad Chaa 28N daladl) 1d5 e oY) 5 L) (6l Al save("'s1")
& (my "s1" dkaill ) RoolBack aa) 5 dalery asiiw Cus Catch AU ) Jaiisn g J ol 39 50 g
Sl 5) Aslial) Cuds 25 Y Commit Aadatll o328 (93 ey cCoOMMIt daalaill (3 yha (e A8l Cudiy o 68
(Oialad J 5l 25 0y Y

Fanaall AL LY aa) il % Gus Catch ABSH ) i 260 Al 3 (hd Gigan ie Llle Alla 3
4l ) 32521 Sl transaction.Rollback("s1"); dadaill 2awi vie UL 5 50 daplail) 2ay casl s sl
a3 Al oY) Al (65 transaction.Commit() deal=ill ddau) g ABlall Cdi e 5 401 daaladl)
Slo ol JSLie (any cila 385 (8L o IS 3 Raddiud s (DM dpeal A jaa laa gl
Lo Alaia¥) Cany ) 131 31 sall

ADO.NET &iaaj

o3¢) Bauh pukay ade il 131y Gl Aalgdl il sheall Jlu,Y LS Leeadins Al 30V 8 SlaaY)
Aagal) gl oamy ) & LU dagae dua b aniad 28 Slild ClaaY)
s DataAdapter s Connection Juaiy) Gl s jaas Ll Elaa¥) ae Jeadl ADO.NET 8 eliSay
.(DataRow s DataColumn_ DataTable) W _ralic s DataSet
o Jpmaal) Cuiail T3 (565 o) e GUIAL (JSLEA) (o el Canay 385 488 Llee g UL ae Jaall ¢
Sl asuall b Jlae o) Uad a5 8 (a1 (oaey 8 b)) 3aia JlaiV) Gty 8 ;e i) JSLE
&igas e Fire 4sd o4 35 FillError &l DataAdapter AW W axdy N ((HardWare Jhae
Gaong Ladie Uadll dadlee e dlall oda & LiSey DataSet bl de sena (o 3 Uad
Al 1)) daglae 5 S8 s Fill o) dsisale Y ) Uadd) dalleal Chnall 138 ) G 5l 5yl (yiaey dilia) ()
g ol b el lalia bl jaae of g 1Sl o5
Ly alall 3 il ) aall el dalea) ke

DataSet ds = new DataSet();

SqlDataAdapter adapter = new SqlDataAdapter();

adapter.FillError += new FillErrorEventHandler(adapter_FillError)
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;s WS adapter _FillError s yhall (e dallaall 255

static void adapter_FillError(object sender, FillErrorEventArgs e)

{
//sender is the Object that Fire the Event
((SglbataAdapter)sender).Fill(ds, "Tablel");
//e 1is information about Error
}

g3 o sl 5 gine ik Levie Sl lgie Badall CaaY1 (ye aaall Ll a5 DataSet bl e gana o
Ot LI Ui 5 Cadall y Joanilly Aals Cilaa an gy 5200 Y1) ae a1 Guiig el Cada o Ladie of Caaa
Jwy a5t Ledie 43l iy s ds.Tables["t1"].RowChanging <aaadl Jie <"ing" @ eit Laaaal claall
) l) 238 Aallas s 4 (aladl flil) eledinl s Caanll 738 25 jhaul) (5 gine s O adls Sl (6 gin
G it laad aa gy el GuSe e ((Jadll Cugan oy () J Jeand "ing" @ e SO ElaaY) s2a ) L;i)
s 738 o3 «ds. Tables["t1"].RowChanged Jie Jaill (e L) amy (385) Juaad Glaay) o3a "ed”
Dbl (5 sina i Gl ey Gl

G i G laal) aladia) elle Baadll 5 jasll Cgas aiey e Aad sl o) 1Y) 4dl 4 el
Med" @ e Al Elanl) aladia) @lilad a5l el ol O 2 CObaell ae Jalaill < i 13) Wl Ming"
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Stored Procedures 4ijaall cigl oY)

& Jai (g Lt Clihandl) 3aclE (e 43 3A5 1 3 dll e ad 8 Stored Procedure sl ¢l aY)

.Server -Side Processing 3l cuila

YLyl s boanill (e Jams e aladiuly (3 ela) 78 Cldaedl 520l 2 A Jexd clipdal (Sa

L Jla A8 couilasall Json (A calage o Jpaad ol ada o 8Ll o gy (0 j5e ol a) oLl (Sand Kol

35 e 4 330 Glel_a¥) 50 e calagall iy yat a8 ) rliag Ll G 3 o) ja) aladiuly Cads dleay

Pl o 3sa se il Lays AStl) jue Lellu ) ol daslae (e ST ) 2ling 38 5315 SQL (= Delete

s (e AU Bale ) e Yy dile dinl alaing (adid o olé Server

3a2) Glld g SQL el (e Aaleld ST g 455ad) Ciledja ) ddn ol il c¥ladl 4 saaad dilaly

e Sl

Clel Yl s o5 Ly a2 8 (gas When sy a il Clolaaal) 322l axde ) Jusi SQL 3Jke of -1
Leaalss ddast 2wl 3 0la Compiled des yie s 8 45 334

Al cle) aW) aladiu) e Lgle Jeasi 3l 23 sl ) LS @by 5ac 8 algae Catint g < S WIS -2

)6 i ey Lalal) SQL <l e cilS Jla 8 elly Ll Koy T€aalin o) 2l 65 ) 2 lisd o oSy
ARl o1 oa Y (e e (S (A 58 el il gl mny g 583 4l e

o Cads Jie z A 6l chaad Y O Sy (e dindll ) clily) 74 LAl Sl jay) el ol (Say
Ol el pa ) ) cl il b pad (S LS il s

Uil asld 8 o 334 o) ja) d,lS

A 5 ) gl A i oA 5eY) DA e @lld g illarall 3aclE (e o 334 o] ya) AUS (S
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3 Stored Procedures

- Functions Add New Stored Procedure i
!
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T
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« W Servers
M mohammad-PC
$ SharePoint Connections
d.ExecuteNonQuery();
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saac V) men ad Jid Y e 2l s il Jsan ) giie ALl o shy 5215 038R0 o) aY) 13 (S o
il &85 3 5 (Auto Generated) Gilils e 5 iy 43Y iiall o8 5 lacle <l jia S
PL/SQL 4aly 558 58 5 (5 334l o) 2l 138 (5 5l
.5 sinall agdl Al laylail)
CREATE PROCEDURE dbo.AddProduct

--@ 1is Mandatory With the Parameters. all this is Parameters for

--Stored Procedure

(
@MyProductName nvarchar(490),
@MySupplierID int,
@MyCategoryID int,
@MyQuantityPerUnit nvarchar(20),
@MyUnitPrice money,
@MyUnitsInStock smallint,
@MyUnitsOnOrder smallint,
@MyReorderLevel smallint,

@MyDiscontinued bit

AS

DECLARE @ProductID int

-- insert a row into the Products table

INSERT INTO Products (
ProductName, SupplierID, CategoryID, QuantityPerUnit,
UnitPrice, UnitsInStock, UnitsOnOrder, ReorderlLevel,
Discontinued

) VALUES (
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@MyProductName, @MySupplierID, @MyCategoryID, @MyQuantityPerUnit,
@MyUnitPrice, @MyUnitsInStock, @MyUnitsOnOrder, @MyReorderlLevel,
@MyDiscontinued

)

-- use the @@IDENTITY function to get the last inserted

-- identity value, which in this case is the ProductID of

-- the new row in the Products table

SET @ProductID = @@IDENTITY

-- return the ProductID

RETURN @ProductID

sk LS SQL Server Jaly (e ¢ 3aall ol saY) s dudn luika)
DECLARE @MyProductID int

EXECUTE @MyProductID = AddProduct 'Widget', 1, 1, '1 Per box', 5.99, 10, 5, 5, 1
PRINT @MyProductID
1l 3 (e Yy o) Dl Wy pat s Y patia iyl S LS
- - Y gaie iy pad
DECLARE @MyProductID int
DECLARE @MyProductName nvarchar(490)
DECLARE @MySupplierID int
DECLARE @MyCategoryID int
DECLARE @MyQuantityPerUnit nvarchar(20)
DECLARE @MyUnitPrice money
DECLARE @MyUnitsInStock smallint
DECLARE @MyUnitsOnOrder smallint
DECLARE @MyReorderlLevel smallint

DECLARE @MyDiscontinued bit
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- - OV atall 4l paad
SET @MyProductName = 'Wheel’

SET @MySupplierID

2

1

SET @MyCategoryID
SET @MyQuantityPerUnit = '4 per box'

SET @MyUnitPrice = 99.99

SET @MyUnitsInStock = 10
SET @MyUnitsOnOrder = 5
SET @MyReorderlLevel = 5
SET @MyDiscontinued = ©

- EXECUTE _e¥) JMA (e (334l el aYlele did

EXECUTE @MyProductID = AddProduct @MyProductName,
@MySupplierID, @MyCategoryID, @MyQuantityPerUnit,
@MyUnitPrice, @MyUnitsInStock, @MyUnitsOnOrder,

@MyReorderlLevel, @MyDiscontinued

- - dagill delih

PRINT @MyProductID
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ADO.NET 2 4 A4 gl 2y aladia

Command (S alasiuly Gllasall 3ac B 8 () 3% ¢ ja) 2438 Sy -

8 iy ¥ L Sl ) 455 el aY) pmmy i -

Clalasall 2206 (aim) Products Slaiiall Jsan () s 4l o 6y () 535 o) ja) 2dih OY) o sl -
. (NorthWind 3_nel)

static void Main(string[] args)
{
//1: Connection To DB

SqlConnection conn = new SqlConnection(@"Data
Source=.\SQLEXPRESS;AttachDbFilename=C:\Users\mohammad\Desktop\Northwind && pubs
DataBases\northwnd.mdf;Integrated Security=True;Connect Timeout=30;User Instance=True");

//2
SqlCommand commmand = new SqglCommand("AddProduct”, conn);
//3: this Command is Calling Stored Procedure
commmand .CommandType = CommandType.StoredProcedure;
//4: Open Connection
conn.Open();
//5: if the Stored Procedure has a parameters you Must be Add Paramerters
SqlParameter MyProductName = commmand.Parameters.Add("@MyProductName"
» SqlDbType.NVarChar);
MyProductName.Value = "Computer";
SqlParameter MySupplierID = commmand.Parameters.Add("@MySupplierID", SqlDbType.Int);
MySupplierID.Value = 1;
SqlParameter MyCategoryID = commmand.Parameters.Add("@MyCategoryID", SqlDbType.Int);
MyCategoryID.Value = 2;
SqlParameter MyQuantityPerUnit = commmand.Parameters.Add("@MyQuantityPerUnit"
» SqlDbType.NVarChar);
MyQuantityPerUnit.Value = "units";
SqlParameter MyUnitPrice = commmand.Parameters.Add("@MyUnitPrice", SqlDbType.Money);

MyUnitPrice.Value = 150;
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SqlParameter MyUnitsInStock = commmand.Parameters.Add("@MyUnitsInStock"
> SqlDbType.Smalllnt);

MyUnitsInStock.Value = 22;

SqlParameter MyUnitsOnOrder = commmand.Parameters.Add("@VyUnitsOnOrder"

» SqlDbType.SmallInt);
MyUnitsOnOrder.Value = 22;
SqlParameter MyReorderLevel = commmand.Parameters.Add("@MyReorderLevel"
» SqlDbType.Smalllnt);

MyReorderLevel.Value = 22;

SqlParameter MyDiscontinued = commmand.Parameters.Add("@MyDiscontinued"
, SqlDbType.Bit);
MyDiscontinued.Value = 0;
//Execute Stored Procedure

int record = commmand.ExecuteNonQuery();

158l 7

dxe Jasi yy g (Al Juai¥) IS A) Boas 5 el (S oLl Wil &5 (e 5 Jluail (3S oLl Liad JU) 120
Stored s s Command <Y (5 o345 Cagu Al 5 & 53 Loas a3 ¢y 3l o) a¥) aul ) diLayl
OF i O yiaJlll e axe 03l el padl o Las Cillasall 32018 ae JladV) ity Liad &3 <Procedure
e Jalaill 3 hall g d8all A g cang s e IS Gash e R s1a ) )l il sda JS 5 e
Ll @ i)l g5l e dBuas 4 e ol saY) ot Gisw @Al Gaddll ol o5 o caag) Llal)
il ol G Ml il oAl el pad (oAl Jla 8y ¢(3aee YL

Add 4yl aladiuly s Y1 S Lalall Parameters dualall 5yl e el eLih ass of ax &
G dualall Llall DA (e de 51 5 (O0aAl el a¥) (A& e Ll anl Guii ad (5585 of cang ) e lall asd daas
.SQL Server

ExecuteNonQuery 4s )kl alaaiul s Command Sl IS (e el ¥ (sleaiul) 2t Liad @lld oy
ald o G Wl Layy Al 283 wie @il 3l las¥) aae salely 43 Hlall o34 85 o) ) iy Liad
_L\jq 12, Loy
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IS da s (insert) dslee WYl ol 235 ol o815 ExecuteReader 4i; hall aladiul ¢Sy dd8all 8
Jeasi While dils ladinly s ExecuteReader 4& yhall i lila Hlaul) e de sana 33 03340 ¢l 2 Y)
il ABLY1 8 LS) il JalS e

Server J Y&« Product <ladiiall Jsaa aaad A (g adilialy Lad A plaul) saalie LWiCay
.Show Table Data ¥ ,tiass il (a1 30 A (e &3 <Explorer

Trigger ¢l
Gladasall 2e) 8 3 la) AUai Ladit Al Gllaadl) 32l & Jaby L5aA0 Sladaill (0 e gana 8 Zaldl)
llaaall 320l v (e Js3a Sle (insert,update,delete,...) G Saa &ga xie WITDBMS
VFiring” ol aas dlee and -
Elaal) (pae G Instead of oe Lase i After 2 5l Before Js "Firing™ 72 i 25 -
(DDL s DML cibilee o 300
ALl s Cpma Jgan o ot st gl ol ililee (gl 438 0 23 WS Jla 5 pS dpaal 3 ol oS -
aal) 1 Loase ol ann o Ji llaas
Clatiall Jgan b e dilia) dlee 3ay 3 13 285 2 Cua claiall Joan o a6 S iy :Ma
Al Slleadl pen 53 Wal 253 50 Jsaa 9 s ProductAudit caiiall 385 Jsan 8 i ol (Say
Baee Y aaf 2l Jaed o Gada 5 ddlia) (e Products ciladiall Jsaa e

Jsan J o ddlaaly as Lﬁﬂ\} Products <laiiall Jsan Ao 44y 2 PgLENe Lﬂ;'ﬂ\; &Lﬁ\ CAGS\ i oY)
dalee JS 22y @b 5 Products Jsasl) Je it Al cilileal) gaeal cana g8 e (5530 53 5 ProductAudit
1228 J sk (¥ agl UnitPrice 3 sesd dedl doaas 5 Cada ol ddlia)
Jaudl 43 5 (5 9a3) ProductAudit J saall ) Jaw 4Ll InsertProduct Trigger aewl 5 =6l s o 68
Products Claiiall Jgon (8 Jaw ddla) my Sllh 5 ((Gladiall Jgon ) 4l &5 53
sk L& Northwind @iy 5226 Y ProductAudit Jsaadl e Ll a i of Lule ol salis of Ja
/*
this statements creates a table that is used to
store the results of triggers that audit modifications
to the Products table
*/
USE Northwind
CREATE TABLE ProductAudit (
ID int IDENTITY(1l, 1) PRIMARY KEY,
Action nvarchar(100) NOT NULL,

PerformedBy nvarchar(15) NOT NULL DEFAULT User,
TookPlace datetime NOT NULL DEFAULT GetDate()

)
Ssilasisl JSGs |D 25exll Primary Key J5Y) zbadl ad iy IDENTITY(L, 1) dedaill o -
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Jsa e Insert Adbaa) dilee S 2ny | ey 350 IS (3 235y | o fag asenll (D)

alaiigl)

S fuha\) Products <ilaiiall Jsaa e Lo Lid ‘;ﬂ\ dolaall Cona 68 5 s ActiOn 2seadl -

(Dstiall Jsaa & UnitPrice 2geal) e Jhoas
NUI (5 st 3 sl Ao calS Jla 8 Local ) L ayas o5 G 220 4800 s0ee Y)Y -

A 3 ) peall LS Y AN IS e sl InsertProduct Trigger &l 4ls; o s oY) -

99 OSConscke - Mioueft Visl S5 i
Fle Ide View Buwid Debog Team Oata Tooh Juchteston Test Anabae Window
Pl vl A DA 2 - 03| D0y -

: sl T 210898 }

o [ Tobles
7] Categones
3 CutomerCustomedemo
2 CustomerDemagraphecs

= Curtomen

T emgloyees
=) EmgloyeeT emitooes
7] Oedier Detads
=] Orders
) Preducrs
8 Prods Add New Table
T Pred Compare Data
1 Supp A4S New Togger
T Catex
= Mew Query
2 Quar
0 Unts Open Table Defimition
T Unts (J  Show Table Date
T Unts 23 Copy CuleC
n»
5 9 X Delete oel
1 Duce x
T wert 2] Feboesh
T repen L Properties Ao lrter
= Shppen o

/*

Al 5 e Bl g

InsertProductTrigger Trigger creates a trigger that fires

after an INSERT statement is performed on the

Products table
*/

Create TRIGGER InsertProductTrigger

ON Products
AFTER INSERT
AS

-- don't return the number of rows affected

-- That it Improves Performance
SET NOCOUNT ON

-- declare an int variable to store the new

-- ProductID
DECLARE @NewProductID int

-- get the ProductID of the new row that
-- was added to the Products table

SELECT @NewProductID = ProductID
FROM inserted
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-- add a row to the ProductAudit table
INSERT INTO ProductAudit (
Action
) VALUES (
'Product added with ProductID of ' +
CONVERT (nvarchar, @NewProductID)

) -
s L.é:.‘)'L' oe Sql daylas :‘4-’1.)"" oe ¢ldy Products <ulaiiall Jgas L_;-‘- Jas Insert Adla) a g Y

() oy a8 Liaas LeS) After amg @bl JEall 3 as i Bad 53 AddProduct ¢l ¢1aY)
ProductAudit Jsaall 8 Jaws 48zl b (Insertiasss ) AddProduct oaall ¢! Y i

Server J) YA o« ProductAudit <laiiall Jsas aaad JA (e ailals Liad o2 jland) saaliia Li€ay
.Show Table Data ¥ Jtias sl ga! 50 JMA e & <Explorer

sdaly cidaada
S After o Y Before g b @llis clatidl Jpon e GLay) dilee Jd 2ol bas USay -
28l (i 23 8 Instead OF godai (b @lld 5 8Lyl dlee (pe Yoy #2825 Sy
Jsaadl ) Ja Ailia) dgleny agian 22l o 2aad o s dadldl) gl 8 4 asiin Lo JS -
2gae i les aay ) (il LSS LS o) ias 2) Delete <3l dilee 32 ProductAudit
latiall Jsaa & UnitPrice

cadad) dolany (alal) Al
Galdll Gaall i 4 Lia 40 Lad e S <DeleteProductTrigger 4w s dalud) 45y jhall iy dduas
AFTER DELETE widall dilac any #28 3y o camy 3l s 5 ol
/*
DeleteProductTrigger creates a trigger that fires
after a DELETE statement is performed on the
Products table
*/
Crate TRIGGER DeleteProductTrigger
ON Products

AFTER DELETE
AS

-- don't return the number of rows affected
SET NOCOUNT ON

-- declare an int variable to store the
-- ProductID
DECLARE @NewProductID int

-- get the ProductID of the row that
-- was removed from the Products table
SELECT @NewProductID = ProductID
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FROM deleted

-- add a row to the ProductAudit table
INSERT INTO ProductAudit (
Action
) VALUES (
'Product #' +
CONVERT(nvarchar, @NewProductID) +
' was removed'’
)
daleal Cana 3 (5 na ProductAudit Jsasl) ) e ddla) o cclatiall Jgan (o Jas a3 22y 9 Y
LalSs LS ProductAudit Jsaall ) asilal C.JGS\ EG L";\S\ Jad) 3aalia (Sany LS ol Liad L";\S\ g_q_\;J\
Al
"UnitPrice" 2sas Jaand dslazy (aldld) zadl)
e aly (o 2y ~aldll 138 285 a4 «UpdateUnitPriceProduct Trigger 4w s dalud) 43, ylall ity ddpas
Jams Aila) 2y i 2500 o S (aniddll s (685 () aagy s il Jsan (8 UNIPrice 2 sesll dag
ProductAudit Js 2
/*
UpdateUnitPriceProductTrigger creates a trigger
that fires after an UPDATE statement is performed on the
the UnitPrice column of the Products table.
If the reduction of the unit price of a product is
greater than 25% then a row is added to the ProductAudit table

to audit the change.
*/

ALTER TRIGGER UpdateUnitPriceProductTrigger
ON Products

AFTER UPDATE

AS

-- don't return the number of rows affected
SET NOCOUNT ON

-- only run the code if the UnitPrice column
-- was modified

IF UPDATE(UnitPrice)

BEGIN

-- declare an int variable to store the
-- ProductID
DECLARE @MyProductID int

-- declare two money variables to store the
-- old unit price and the new unit price
DECLARE @0ldUnitPrice money

DECLARE @NewUnitPrice money
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-- declare a float variable to store the price
-- reduction percentage
DECLARE @PriceReductionPercentage float

-- get the ProductID of the row that

-- was modified from the inserted table
SELECT @MyProductID = ProductID

FROM inserted

-- get the old unit price from the deleted table
SELECT @0ldUnitPrice = UnitPrice

FROM deleted

WHERE ProductID = @MyProductID

-- get the new unit price from the inserted table
SELECT @NewUnitPrice = UnitPrice
FROM inserted

-- calculate the price reduction percentage
SET @PriceReductionPercentage =
((@0ldUnitPrice -@NewUnitPrice) / @0ldUnitPrice) * 100

-- if the price reduction percentage is greater than 25%
-- then audit the change by adding a row to the PriceAudit table
IF (@PriceReductionPercentage > 25)
BEGIN
-- add a row to the ProductAudit table
INSERT INTO ProductAudit (
Action
) VALUES (
'UnitPrice of ProductID #' +
CONVERT(nvarchar, @MyProductID) +
was reduced by ' +
CONVERT(nvarchar, @PriceReductionPercentage) +
)
END
END

) s Alza) o3y W13 i 5 <9425 (e ST (mndall A (4 65 of a5 UNItPrice 2 seal) dad Jand ()
Jaadll dlee Cana g9 ProductAudit J sl
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Type: Setup and Deployment
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4 Vieual C2 e Setup Project Setup and Deployment
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Windows
Web
Office
Cloud
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Create a CAB project to which files can be
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Web Setup Project Setup and Deployment

Merge Module Pr...5etup and Deployment
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using System;
using System.Threading;

namespace Multithreading

{ class Program
¢ public static void process()
{ for (int i = 0; i < 10; i++)
¢ Console.WriteLine("Thread write : {0}", i.ToString());
}
//Console.WritelLine();
}
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&) s e 6 a aula e iy g Al o s Adlide @l el i) vie Calias dagil) digall
B FUTN EPYPPENYEIEN
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d5a %0
e e (ol 5y e Uiy e (B ) (i Jan ) ol Al (0 e s 2 a she o0 < Delegiate
s aal s Method i WiSay (Delegate) baaill 138 (e (51S (83 5k (e 5 «Methods d) (e de saas 4]
@uuj;‘ J“"')"‘” BJSABJSAJ\ 0la 4—‘-*-“3) _)AY‘ \)ﬁ \h\j&lﬂéﬂeﬂ(Queue) d:',) ana lgac JLB:’)'L’UQ )35‘
(CIC++ 3] 4

) g Culaa¥)  dddiie Al o34 A8l 8

Sl Qi) g il
namespace MultiThreading
{
public delegate void mydelegate(int a);
class Program
{
public static void delegate_funl(int a)
{
Console.WriteLine(" funl " + a.ToString());
}
public static void delegate_fun2(int a)
{
Console.WriteLine(" fun2 " + a.ToString());
}
static void Main(string[] args)
{
// delegate ; Pointer to function
// delegate declaration in namespace
mydelegate dl1 = new mydelegate(delegate_funl);
d1(10); // calling delegate_funl(10);
d1(20);// Calling delegate_funl(20);
dl += delegate_fun2;//Add method to method Queue ; that means add delegatefun2
d1(30);//Calling delegate_funl(30); then Calling delegate_fun2(30); because it is
queue

dl = delegate_fun2; // clear Queue and Add delegate_fun2 to Queue

d1(50);

//anonymous method
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dl += delegate(int n)
{

1

d1(70);

Console.WriteLine("anonymous method {@}", n);

2358l 7

Oz gl Jaad ) (aliad) ) a5l (e de sena oo (Delegate) oisie iy ey Aol i L
.mydelegate asbs (2 WS za juall 42a)

o L Al (delegate_funl ) Method awl 4lacly Liad s mydelegate Jaai (o (A oLaSL Liad &
dloasal (A Gk e Al clexinly L & el ot Uad Al mydelegate JI aa)is ) o 53l
o siall iy 2l Gildaall wf gil) (ds Jaad Al g Leiilaly Ll Al jogill e Ji) A ie e 53l 5)
.(mydelegate

10 4wl Jaf (e delegate funl geial) slexinls a st g1(10); AU dagdedll L

20 dadll Jal e (delegate funl)idl geiall (i ele Siuly o & a3 (1

x )AL pasialllgde jhe A al bl iy JI (delegate_fun2 ) QUGN gedall 48l o g8s clld aay
d1l += delegate_fun2; : AUl dadedl) 3y yha e Slia g c( @é)ﬂ\ o) ey (piliadl) pagiall

slediny ey sas d1(30); JSAIL 30 dadl) vie J5 N 8 33 5a sall malidll cledin) vie oY) Ml
30 4eill Jal e delegate_fun2 s delegate funl ceseiall
el Aad o Al 0da (a5 i) ) sdsall ) dl asiall sagas dad (d1=)aliuly Ll elld ey

delegate_fun2 zeidl sledinl A g2 d1(50) pasiall dad cledinl vie UL 5 delegate fun2
50 4eidll xie

adll s (anonymous method) awl Ll Gul Al zaliall ae 4sladial (Say asiall of SAL sl
A wd gl Gty A Sy ol (590 (e mgie Adlaly Liad Ll Cua 3 K4l bda a8 e PRy
.mydelegate4a

;Y oAl

anonymous method 78
Press any key to continue . . .
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Thread Terminatationecws i)

e ey il G S5 oS (ST cStart() geidl Gk e adidi g a8 ol (V) ) U s
Calac

(n Ut g aday o U (Al (Method) geiell 258 oleiil die ands S5 i) Jee g5 488al) 8
i o2t o4y S Thread —uall

asty 535 Thread —uall Abort() (Method) zeall ddaul 53 4ty Gl (b (5 jud IS5y 4l 488 L
s e U syual (Process) dagall 1ai @iy a5 «Thread AbortException haeill (ye eliiv) ey
(ol LYY (0 8 (5l il o lgily Caail)

«SUaaMa

Ul e 38 138 5 Alee LT 1) 5 ol Jae B o 58 439 AbOTE el pladind dadll e e -
508 (e (pana Glplane Cpaaty o by gl efile o AUS dleny o sy Conad &Y Jia 5 jpladll JSLEA
Jelilal) a8 W sa ol (b Clilass

S @llh 5 alec e lgti) (e 2SN Capill JA1s Aeasdi 24 (Boolean) sibice Jsaie aladivly sale maly -
da gidall clalall (3Be) Jie celgny) J& (Release) caplaill) Clalany a5 S da i il Gia:u
illaaall 520l ae Juaiyl 3Mle) ) diLaly

Background Threads 4414 (8 Jead (Al cauilyll

LAl 4 Jad Al (Processes) eleall (o de gana i Jaddll ol o) dassl) & -
(Windows Services) auls Hsais olai 8 ewis calead) Bb e B 4505k (Background)
el ¥ (Processes) sleall o2 .daemons st Linux/Unix aai & Wi " sai s cilaad”
Al 8 30l el e A gzl explorer.exe degall Jie JEE (S8 Jead of (Says a2diuall
el e Jory lall Jaa e Ae & S5 OracleServer Jie sy JS& ol < Gsaug
Gldasa

(Background) 4slall & Jasy Gare cans Jrad o WiSay da canlill e Ll (S Lgila 588l -

S zling O pasiad) o LS T 58 Lgfpan Can sy ¥ 3 aleall Slad) Jal (e Tan e il o3 5 ¢

it (il s Apalal) bl o JE Alimily Alal) 8 e D) bl o2 Jdt oy Il Uas)
AaalaY) adlly

IsBackground isalall 35,k oo (Background) dslall & desy e caws Jand o oS LS -
true el Lo o5y Al
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bl aplais ¥ (Processes) dslall b Jasd 3l (Threads) «abail) s (Processes) aleall 3 -
(Sealll) GUI nsbic g

[(forground) (sebel s 53T elesif vie (Background) &slall cuulll eis -
Thread Class
el aUsd (5 gia A i System. Threading. Thread —aiall Jiay

Thread <aiall & 35 sall Gailiadll aal

-

i gll Aualdl)
 Llls daid) ol ) (Reference ) as e CurrentThread
A gty al s 1 38 Canll (IS 1Y) true IsAlive
REE = Jamy il S 13 true s ISBackground
i) e.m‘ (set or get) 2~ YIS Name
ail) Aliadl (set or get) 2~ S Priority
il Al (set or get) s YIS ThreadState

Thread <aiall & 2 s sall zaliall aal

uagll  (method) A&kl

il Aad Ayaiy fayl) Start
L;J)sd&uuuuﬂ\msu‘;@_u Abort
Wa|tS|eepJo|n A ‘; BE-Y L;;S\ roail) cl:.ts.a Interrupt
RURTEA | IRV R VTt (L (A (C‘M‘ (KVA| ch\ uugﬁ\) Ozt Uat) Join
(-8 50 alsy)-pause) 2 sase e byl ol Jee ela ) Suspend
(Suspend) ibed) £l Jae Jlas Resume
33n0 8 5l Canngl o 55 Sleep
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Thread States <wwill <

o il Sy «ThreadState el (Enum) 2axill (raca 535 50 A5 SV 330 5l Alla g (S
laxdll 138 4 ( pey Ul Jsaadl Aborted Aall Jie SiS1 gl saal g Alla 4l )5S

Cia gl

OY) Jeary il

(Abort)—ley) & )LaI Jain) 28 sl

(pause)<d e aliy) L) Jaiul 28 Canuil)

Alal) L Jamy ol

SHart() e 85 o o (81 038 5 ol

(Sle anll) g ISy A8lay) &5 il

Join s Sleep sl wait sletin) (o gia sl

8 g JSy (88 gla sl

uill ADOrt zegiall Lo diwl 38 () 5S35 Ladie Alladl oda ) il Jasy
Leie Jpandl oy Al g BV 3 L)y Jfiny al ol 138 (S35
il 138 Jee gt Y 5 (Thread AbortException) Lyl
ONL (o)t 53 8 il 5 (AbortRequested yAdbull Al s
Stopped Al ) el asla

dagdl)
Running
StopRequested
SuspendRequested
Background
Unstarted
Stopped
WaitSleepJoin
Suspended
AbortRequested

Aborted

Thread Priority

(Process) dagall i 8 dne & idi i) Conliall (ya o i danilly (4 51 5f) dabiail s K1 -

Normal dulail caudll xyen o L) & -

GV il g e s Jal e Jsedil) sl Lglantivg iy sl g1 oda (Y il sl 91 dpaad ie Haall Cany -
Maxill 3 5l e il il sl 6 apaa vie & glaal il e Jsan ) Laily o 55 Y SUAL (Y1 0200 S
S J gl Lea 2 Al s ThreadPriority (<l (enum)

s gl
Lalal) daliadY) 4l ol
@l o) e e dliadl 4l ol
Aoole Adiadl 4 i)
S;at.d\ il e L;m\ 4:15.\45\ 4] ol
Lial) Aaliady) Al cantl)
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Concurrency 2.} sall e (Uil

zeans 1) laa daglae 33158 culd (Multithreaded Application) caslall saxsic cilinlaill of (e ae Sl e
Joas o) ALYl (O siaa s ) Slews 1yl G ol 5030 o W) e gl Jae e SL oLl
Akla ()5S i) 85,80 b @l b (e e dead) Glaas Jsla 13) D o8 gall (g 85 ) shas
NET Jeriad llll iy g Lo Und (8 gl (it 3 o jide Cale ) AUSIL (s a6 Laie
On el Leaaiivn S1 ((Processes) aleall cm dial jall Juanill allas Lgadiing Al (Gok ) <l

(Threads) caslsll G daal 3all Jal

e sl e gl Ui Jas ol 35 e (Processes Management) aleall 3500 sdaly ddaadle
Gl o3g] cza yiall daga e (68 (Threads Management) el 5 la) Ll (il alas 445 5usa
b (e sgda (5

s (Two Threads) Ceset (e & jidie 368N (e akaia a5 3(Critical Sections) 4aadl ahaliall -1
S Lol N gl & Uas o) i) L Uad ) (o @l & al) adaie ) Cpsi a0 die 5 ¢ K]
.Lock Jall alassil

ehaiall am 2SI JalS 2 die 5 oz jall adadadl () sl s J s 3a8ail 48 )l a5 3(LoCK)J4RY -2
el (e g Al 8 Jaall p yaty (zoal) adaiall e 8 aiay 5 il d3 (s3l) Coall 138 058 2 sl
o W maaaall 2 Al Lo Jpasdl dal e @lld AT ot alasiog] & 5all

=SB

O Alas ) #liag 3l (3Laal0) 35S e e e ral JiE Cuay il Jlesiad die H0al) lle cany -]
el

ol U8 (e Hisdaa 5 535 50 o8 Y Juaadll 138 Lea i ) JISEY) poes ) AELYL SY1 028 22
bl 3las e W) s g (Processes) pleall s e ¢S5 Jasdal

151



i) 3325 5 palil) Juadl)

JiRl) g da jal) adalial) aladiul

il RS o e 5 jbadl o2 355 Lock 5bad) Gasb oo iy daall adaliall Ll s Sl Cf 4 o
Loddaal 8 Y e oal g G J (e 28 { F (s 8 Gana Ao gun sall g Leali )

;gJiHS gyﬂ\tLﬁALSJﬂ
Static int [] arr=new int [10];
Static int index++;

if (index>=10)
return;

Console.WriteLine(arr[index]);

Ad ghaall ) & dsll Ji Ja plll Gandy a8 255 e JS (A (index) daall sal e 3adl oda ass -
4 giadl s index Jsaiall (s AS () alall ae) @lld (pe ST ol Cann A Ladiy 5,008l 028 () L il
(u=aleY) w48 jika) Static

Index=9 iadll ) Wl Ll (o iy e JS 55800 (sa e 2y gllaall oghs liles W LS -
o550 (55 HAT ot ) oSl Jail g oSail) 088 o5 Ao Lol daglat ) Jomy 38 connil) G i il
Cronl) 21y A (Gina oaa g8 da 31| andliy Gl &5 (10 (5 kot adadd Ciansial) index J saiall A 320 3
asiy o5 (Aelilall daglad wie ity 51 J5Y) ol ) aSail sle asl oyl @l aey creturn deglsll
zlonl e Wdie § Adghiaall Dgan = HA Ua A 08 (S5 ladie grrfindex] 4edll Jde J paslly
bl le s ot

At Uy SO AaLl) Al Al gy 38 Taal s Uadlas (gsmn cals e alipll 138 2 o) d6@all 3 -
A3l dag il Cpaa 4dY) Uaddl 13 sy ) ladie clalles 330 ey ol o il
a8 ladie Lele 5 € o all adaial) OIS Jls 8 oz el adaial) JalS 3,435 o g6y usill Laiaddll
(GaY ol i Lo 13 5 lgie Lals 3l A1KA)
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AlalS 3 Hadll saa

using System;
using System.Threading;

namespace MultiThreading

{
class Program
{
static int index = 9;
static int [] arr=new int [10];
Program()
{
for (int i = @; i < arr.Length; i++)
{
arr[i] = i;
}
}
public  void process()
{
index++;
if (index >=10)
return;
Console.WriteLine(arr[index]);
}
static void Main(string[] args)
{
Program p = new Program();
Thread[] arr = new Thread[10];
for (int i = @; i<1@; i++)
{
Thread t1 = new Thread(new ThreadStart(p.process));
arr[i] = t1;
}
for (int i = 0; 1 < 10; i++)
{
arr[i].Start();
}
}
}
}

153



Threads Synchronization bl Gz ¢l 33

.(Concurrency) <8l sill 5 4S yilia 3 ) g0 aladiual:led Guuad Cualiill c A3l Jall ) Zzliss

ALYl lelediny) Ol ia b gsn oeSall) 43 dald i lawse de genay 4 gald e 4l i S
A i) aulall JSI Al AS jide gd (Static Variables) daladl ¥ saidl Ll ¢(@daadl @V saiiall

(POrcess) augall Cpaca 83 5 sall il mian J8 (0 Ll Jpasll (S Gl ((JSS (Poreess) gl
A8 ey 535 M JSEN (55 Jal) A Aia JSLoa | selal B i dans I3

B il ) aSasl) Juas)

pdl Jgaiddl () Jsea sl ol Lagia JS5 A B (s (5555 (POrCess) dege Ll Soluall JSi)

B il (A il (e a8l Jai Adaalll o34 8 Globalx aladl Jgatiall (8 3 4l A gy L) 8
22 aal Cdlais e sana ) ALAYL 4 Galdll GuxSal oo 3l s 315 A Gadl) Gl Lais 0% Ll
Lo s a5t B cntl) (V5 (a0 5 e 28l 83 sal) die WAS 3y 53 A 400N dadadll 48 jral i laall
ol (90 Fune @il sle sl o g A ) ) 285l 5 gay Ladie 54 4aidll ) Globalx alal) J gaiall

Las Ll U 5 @y a8 ldasdl) 0

zeal ) e 13 Wil (ol il e Stal aaiad LY elad¥) (e g il 138 GLEST Tas Conall (g0 d88a)
(A, B Gl G Blaaally daasi oy o) Lo A5 U 1) AISEN W jelai Y o8 (a0 5 5

el @y i) Jie & jidie 350 gl pe ekl O (S Lad) dalall Y gaially & Ll e S Ll juais Y
ldax )

adais ) AT st Jgnms Lo o DBty () agall (g S 1) s ueabdll o) g3 g8 Al all AN )
(bl oda JlaiS laty ANy by jaany Y ol Sie) Jaslly Az

154



o) 2am5 ¢ i) Juadl)

Synchronization Implementation (i) (383
el e Jle s lleny oLl 5 & rme Gl oo (e ST 7 ol Al i pmias -
J8 Jalslly o Of Ad8liad) o8 AT adla aawll 4ha * (Transcation) 4ime 4Bl Wl o ¢S Ladie -
Akl o S gl 8 Vs ccanlill G Gl 300 DDA (e 4 s e 138 5 oAl ABl b g
(1Al A 5) Cluall e dpa )l aas o (Sa)
(o) 3 aa B e 5 (al 35 (50 (e B e JUall a2 2 sl

class Account

{

int balance;
bool Dolock;

Random r = new Random();

public Account(int initial,bool Dolock)

{
balance = initial;
this.Dolock = Dolock;
}
int Withdraw(int amount,bool Dolock)
{

// This condition will never be true unless the lock statement
// is commented out:
if (balance < 9)

{
}

throw new Exception("Negative Balance");

// Comment out the next line to see the effect of leaving out
// the lock keyword:
if (Dolock)

lock (this)

{
if (balance >= amount)
{
Console.WriteLine("Balance before Withdrawal : " + balance);
Console.WriteLine("Amount to Withdraw : -" 4+ amount);
balance = balance - amount;
Console.WriteLine("Balance after Withdrawal " + balance);
return amount;
}
else
{
return @; // transaction rejected
}
}
}
else
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{
if (balance >= amount)
{
Console.WriteLine("Balance before Withdrawal : " + balance);
Console.WriteLine("Amount to Withdraw : =" + amount);
balance = balance - amount;
Console.WriteLine("Balance after Withdrawal " + balance);
return amount;
}
else
{
return @; // transaction rejected
}
}
}
public void DoTransactions()
{
for (int i = 0; i < 100; i++)
{
Withdraw(r.Next(1, 100),Dolock);
}
}
}
class Test
{
static void Main()
{
Thread[] threads = new Thread[10];
Account acc = new Account(1000,true);
for (int i = 0; i < 10; i++)
{
Thread t = new Thread(new ThreadStart(acc.DoTransactions));
threads[i] = t;
}
for (int i = 0; i < 10; i++)
{
threads[i].Start();
}
}
}

1398d) 7 s

Slo AVl i Jaie ) AU Gluall dad e s a0 315 Account —aall Loal Aol & -
(S ) aad) oLt die adl) 038 aast s Y ol (LOCK) J8 Jlaxind

Cluall) G pall e e Gl culall s3a IS5 il 10 W& o8 Gl cLiil Ld Main()d) & -
il Gaai Ui g3 el Gl 228 Jurodity Liad o ¢((( 4yl
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A=Y false dedll ALl ) jei N Lelee (A dial Jia ol Jrad o 2 53 Y el L) e -]
JSdy 3 Y OBl Y Jaany 13l Gy g bl Jalami Al oda 8 Alaiy) awa )l dad )
bl el UL g Wil ey A 525 Lae s dpa ) oy SlIAL s JS L) 5 JalS
(Gl A oL e a8 Lild b S 1Y) dpa )l (s 2 K11 )
;0¥ oAl

Em C:\Wind m\sys_ln = ?

Amount to Withdraw
Balance after Withdrawal
Balance bhefore Withdrawal
Amount to Withdraw
Balance after Withdrawal
Balance bhefore Withdrawal
Amount to Withdraw
after Withdrawal
bhefore Withdrawal
bhefore Withdrawal
after Withdrawal 417

hefore Withdrawal 385

before Withdrawal 311
Unhandled Exception:Amount to Withdraw
Balance after Withdrawal =@ -72

Balance before Withdrawal = 417
Unhandled Exception: System.Exception: Megative Balance

at MultiThreading.fAccount .Withdraw({Int32 amount,. Boolean Dolock? in G:slUserss
mohammad~Documents~Uizual Studio 28160~FProjectsMultiThreading“MultiThreading~Fro
gram.cs:line 35

at MultiThreading.fAccount.DoTransactions<} in C:UserssmohammadsDocumentsslUis
nal Studio 2018~Projects MultiThreading*~MultiThreading“Program.cs:line 77

at System.Threading.ThreadHelper. ThreadStart_Context{0Ohject statel

-(EA°L5'E;)5JD 5 S Cle Uit ) gela Jaadl

(i) G Al 3all daf e sl e 08 Jesiad 3 55 ) true ded s L Ja 3 Wl 22
oAl adaiall ) Ay of el (Sl Lo ddaal 8 ails Clual) o Lis) xie @ll3
& OS5 il A8y g G pall e J8 ) zoadl adaldl ) day e ddaad (8 sl g G Lot
asty (ALalS Al Jiay 52l )z yad) adaiall JalS 385 (e conll 38 gy o ey 5 (Ul Al
Zoal adaiall 8 Jsaall Ul Alla 8 A Canlil) aal jlaaly Jseeiil plas o gy &5 (Jall)  ay
g o~ adaiall ) 530 e (pom 3l QUaH) Bl ol s o8 e S sl ol o s o
Ta T A Glo e 1350 5 (g ) il (e g pall e JiB) a5
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oY g oAl A

-

BN Ch\Windows\system32\cmd.exe

Balance before Withdrawal
Amount to Withdraw
Balance after Withdrawal
Balance hefore Withdrawal
Amount to Withdraw
Balance after Withdrawal
Balance before Withdrawal
Amount to Withdraw
Balance after Withdrawal
Balance before Withdrawal
Amount to Withdraw
Balance after Withdrawal
Balance before Withdrawal

Amount to Withdraw
Balance after Withdrawal
Balance before Withdrawal
Amount to Withdraw
Balance after Withdrawal
Press any kew to continue
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Synchronization Classes (x! il cilial

(el 3 GBaial Lgaadiins o (Say Al Glual) (e 220 System. Threading slewY) sliad s sisg
alual s2a zea gl A0 ) )

Interlocked <<l
O A8 yidall Y gaiall e 4y cilileal) il (Safe) Al (method) zali e anall sda iy

Sl bac

JalS J8y o5 o Ll (Transaction) 4lie ce 3 ke 58 meiall Of sl (atomic) 403 & galiall oda
o a3 Y g 3 gl (e daalia (50

: GAL\A\ Y (e
Jsailedad &3 2 Increment -1
Jsaie dad atii : Decrement -2
Jsaiall (Aagaill) Llal) dall auy g Jsaie 8 4ad oy :EXChange -3
el (i i WK 1Y 5 (Destination ,Comparand) osied o ¢ )& :CompareExchange -4

.(Destsination) Js>iall & (Value) sal Jsaie dad

O daail) die allaall (e adali o) (e Y gl A0 malie & (Methods) zaliall 138 aes -
(32l daalai€ 281 Lf\) i)

el gl 5,0 U< M8 Y (Increment) c=laY! s (Increment) 53kl dgdee o)) dagall & -
IS o Ja e 2330 ) 2l s iladlaall alins e (3aal
) e aal )5 SIA (e Jsaiall dad Jpend -]
Al Galssf gl 3345 -2
A 1) 3 SIAN 8 J sadiall Bagaad) dadll (0 a5 -3

G IV Guatl) (a5 3ol 3L Aalall) daludl (methods) galiall s aadiws o 13 -
Gl e gl (8 Aallaall 3as 5 08 (e @l O (S & i) Jsaiall Galisy) sl saly 3l a5
Coail) 138 G i 8l e jidiall J gaiall il Qal&Y) 5l a3 daleny AU G o 58 Ol (06
JsY) ol 3 gy Ladie 5 (085 -3 palil) sl 83032 Jaead -] )AL DA clleally o8
Lol 5l Laal ) ) Al (358 iSy) Gl Joaiall (B cpAdl ddeny o sy alee JLSY
Akl Gldara Ll UL ¢ (SG Gl

2 (gl) wdElie JS3 e cllee W Gag 53l (Interlocked) <iall 138 ) dalay i cuadl 13g)
(ke (s ¥ 5 32n 5 RS

Interlocked —aiall aadivg 3l 5 Ul 3 &I (Y (5 5
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using System;
using System.Threading;

namespace InterlockedExchange_Example

{

class MyInterlockedExchangeExampleClass

{

//@ for false, 1 for true.
private static int usingResource = 0;

private const int numThreadIterations = 5;

private const int numThreads = 4;

static void Main()

{

Thread myThread;

Random rnd = new Random();

for (int i = @; i < numThreads; i++)

{ myThread = new Thread(new ThreadStart(MyThreadProc));
myThread.Name = String.Format("Thread {0} :", i + 1);
//Wait a random amount of time before starting next thread.
Thread.Sleep(rnd.Next(0, 1000));
myThread.Start();

}

private static void MyThreadProc()

{
// numThreadIterations is 5
for (int i = @; i < numThreadIterations; i++)
{
UseResource();
//Wait 1 second before next attempt.
Thread.Sleep(1000);
}
}
static bool UseResource()
{

//0 indicates that the method is not in use.
//Exchange method Return The Original value of usingResource(before Assigning
// 1 to usingResource variable)

if (0 == Interlocked.Exchange(ref usingResource, 1))

{
Console.WriteLine("{0} acquired the lock", Thread.CurrentThread.Name);
//** : Code to access a resource that is not thread safe would go here.

//Simulate some work
Thread.Sleep(500);
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Console.WriteLine("{0} Release lock", Thread.CurrentThread.Name);

//Release the lock
Interlocked.Exchange(ref usingResource, 9);
return true;

}

else

{

Console.WriteLine(" {©} was denied the lock, Thread.CurrentThread.Name);

return false;

Pl &

Cum el (e e pana lgie O 305 30 5 ol (g A yana (ool 38 Gt eali il 138 i o s
0 J) O 4iad ity & 680 Cus Static Jsaie oo 3oke s (oAl 5 &l yidiall o) sall Jlaainly s JS a4
G S o g cadiinn 3 pall O o J5 ] Aally podiie e 3)5all G e 0 Al Ji Cua ] I
Uiyl 385 & jidiall 3 gall e oy yi il dallaal) g i 5 ez all adaiall Jals aleny o i o3 il iy
a5 Aallaall Aland s1Slaal Aipma Baal Cuunil) oy oty Ll o5 ** Gl uia g Bk e 2SN e elld ]|
caally (el Exchange zeidl Gaob e (Release Lock) J&ll sty ot cowdll 138 iy ()

.Interlocked

Cyana bl Badaill e A V) il e cand S o243, ¢l s UseResource zeall e 3 a8kl
if (@ == Interlocked.Exchange(ref usingResource, 1))

zeadl Gk e Ay usingResource & sidall Jeaiall ) ] Al hul daaladll oda o g8 Cua
o 35l oS ladie Htiall (o gl CuilS 1A Jhaadll J8 dapadll J gatiall 4ed amy 53y EXxchange
Axjall dahaiall 8 Jsaall o GllM aadti

Joaiall daail) dadll) 1 el 20 Exchange meiad) oS5 Gibudl Ja i) Sadihy o588 caull) 48 L
&l G il o 8 o3 oyl 13a ) Jsaall g Y Al Y aadiee 2 sall o e Ja 13 5 o( ikl

Console.WriteLine(" {©} was denied the lock", Thread.CurrentThread.Name);

false 4as usingResource geialla &

(ol gdiall () J sl 8 Juds) caudil) 4 Jal (e 3
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Aalaill 3 5l e Jal ) yag aild 2 5 AL o sy Ladie g el adaiall 1) Al Bl o3l il Lala
Interlocked.Exchange(ref usingResource, 9);

Oasa oo i) 4Y) 340 5 5e UsSingResource zeiall 25l x all akiall (e z A A Canll 3 gry 138
false dad 3y Qb5 jle auday g Qi o 5l & sl adaid) ) Jay o) Leld () je uedd 4l

b lid Al il s Lgie 5 Al s all dalaiall L canltll Jdo a5 W el Cum (V) AN 53
Aaal Zlidl 1) Al

ER C\Windows\system32\cmd.exe |ﬂlﬁ

Thread 1 - acquired the lock
Thread 2 = was denied the
Thread 3 = was denied the

: Release lock
: acquired the lock
Thread 4

Thread 3

Thread 1
R
E

Thread 3

Thread 1
Thread 2

: was denied the

: was denied the

: was denied the

elease lock

cguired the lock

: was denied the

: was denied the

: was denied the

: Release lock
I ac
Thread 1 :
Thread 2 =
Thread 4 :
Thread 3 e
Thread 1 c

guired the lock
was denied the
wazs denied the
was denied the
lease lock
guired the lock
Thread 2 was denied the
Thread 4 was denied the
Thread 3 = was denied the
Thread 1 - Releaze lock
: acquired the lock
: Release lock
Press any key to continue .

R
a
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S 1w dlaey) e Ly Slie dlae Yl el e Adeny Jlagly Gaad W a pay  JUl JU)
500,000 (sis 1 (e S22 ) gan o 58 Lagie IS (TWO Threads) cumas e deadl g5 58 1,000,000
(OAY) Laga aal )l Y (gf) 0l 35 052

Jas Ada gd clidail) 5ol 3 ga

using System;
using System.Threading;

namespace MultiThreading
{
public class ThreadSafe
{
// Field totalValue contains a running total that can be updated
// by multiple threads. It must be protected from unsynchronized
// access.
private double totalValue = 0.90;

// The Total property returns the running total.
public double Total { get { return totalvalue; } }

// AddToTotal safely adds a value to the running total.
public double AddToTotal(double addend)
{

double initialValue, computedValue;

do

{
// Save the current running total in a local variable.
initialValue = totalValue;

// Add the new value to the running total.
computedvValue = initialValue + addend;

// CompareExchange compares totalValue to initialValue. If
// they are not equal, then another thread has updated the
// running total since this loop started. CompareExchange
// does not update totalValue. CompareExchange returns the
// contents of totalValue, which do not equal initialValue,
// so the loop executes again.
}
while (initialvalue != Interlocked.CompareExchange(ref totalValue,
computedvValue, initialvalue));

// If no other thread updated the running total, then

// totalValue and initialValue are equal when CompareExchange
// compares them, and computedValue is stored in totalValue.
// CompareExchange returns the value that was in totalValue
// before the update, which is equal to initialValue, so the
// loop ends.

// The function returns computedValue, not totalValue, because
// totalValue could be changed by another thread between
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// the time the loop ends and the function returns.
return computedValue;

public class Test

{

// Create an instance of the ThreadSafe class to test.
private static ThreadSafe ts = new ThreadSafe();

private static double control;
private static ManualResetEvent mre = new ManualResetEvent(false);

public static void Main()

{

// Create two threads, name them, and start them. The
// thread will block on mre.

Thread t1 = new Thread(TestThread);
t1l.Start();

Thread t2 = new Thread(TestThread);
t2.Start();

// Now let the threads begin adding numbers to the total.
mre.Set(); // Notify All Waiting Threads

// Waiting The Main Thread until all the threads are done(tl,t2).
t1.Join();
t2.Join();

Console.WriteLine("Thread safe: {0} Ordinary Double: {1}", ts.Total, control);

private static void TestThread()

{

//Wait until the signal.
mre.WaitOne(); //Wait Current Thread until The mre call set method

for (int i = 1; i <= 10; i++)

{
// Add to the running total in the ThreadSafe instance, and

// to an ordinary double.
double testValue =i;

control += testValue;//ordinary Add

ts.AddToTotal(testValue); // Thread safe add
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258l

Mae Y gans sy Lagia IS (ot o Jeall apndi 2 535 20 (a1 (e e V) geng asy o JEW 138 5
d;ald\ Oaa lyasiy ThreadSafe <iiall (e ts g G L dd o dsgiilly 10 Gis 1 o
oo aaall dad aa (Control Jssiadl e 45 jaall)anlall peall dad deliday o 685 Al i ‘totaIValue

zeiall cledinl 4l 85 TestThread geiell 285 Gaudll (e JS 618 & Legie JS Llad 5 Gaauy oL Lidd
() Ala) Jalh il Jee Gulaty meiall 138 254 <ManualResetEvent —uall (=lall WaitOne
Cuallh (alall set meld) Gavb e ledle) pb sLEY) oday cdalie 35LE) Cowll 138 Jiiey of L
(-t 8 main method J o} (3 ¥ o cass - main Thread J ges &3 5) ManualResetEvent

Jaase Jeal) U U5 Alls 6 3 Canslil) S amy 531

Cril) Jae (Balaty o g8y 3 5 12611 Gl (30 JS1 J0OIN el eledinl main Thread J) Jals & L &
2éiy main Thread J1 s s ¥ oS) Leglae (e 11, 12 Csensil) (30 S g Of ) (Main Thread) s
AR A g lae balay 8 0680 OV ) (s Wbes JaS Al il 3AY) deldl) dddee

11, 12 Cpndll e IS Jemy S (S

ts oaalh =l AddToTotal zeiall A (i)laadl el ey asiy t1 ) 12 Gaeennill (00 IS 488al) 8
dagll cp Aty Ll 8 o085 meiall 14 g cfs pasalh = totalValue dssiadl ) Lezeny a5l
el A (0333 a5 aead) ddae a3 A5 jnitialValue dewl AT Jsaie Gea totalValue Jssiall 4l

.computedValue 4l Jal Jsaie (e

Al Zaadll 45 sy Interlocked el (=lall CompareExchange zeiall ik oo el ashy &
A8 4, sluia autll il 13 (initialValue d saiall caa 45 3340 ) 4l 408l 20l s totalValue Jsaiall

<) totalValue Jds=idl & computedValue Js~iall 4ad ¢ 35 (CompareExchange) meiell 12a
(initialValued ssiall 4ad (s st Al 5 Jaaedll J8) LLa¥) totalValue Jsaiall dad aixy 5 (aend) dilee
A Joaahy o8 38 DAY ol ()65 Ladie 4y bt il (S5 6113 W) 5 (DO - while) 48lall (e i Al
ks sle Jaand 655 Sy g 4l 3 ye aalall EIRE )] @;J\ dlee 3ale) SN totalValue Jsaiall
Joaidl dad ssls ¥ U5 totalValue 4ed CompareExchange zeid! am Ll ((damia

(110 5220 A 1 e il & sana) 1 0¥ 7 AN 5 5 5 5aT5 e A8l Cail) 5 gy S fnitial Value

r | N
C:\Windows\system32\cmd.exe @L&J
Thread safe: 118 01d1na1y Double: 110

Press any key to continue . .
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public static void Main()

{
// Create two threads, name them, and start them. The
// thread will block on mre.
Thread [] arr =new Thread[10];
for (int i = @; i < arr.Length; i++)
{
Thread t1 = new Thread(TestThread);
arr[i] = t1;
}
for (int i = @; i < arr.Length; i++)
{
arr[i].Start();
}
// Now let the threads begin adding numbers to
// the total.
mre.Set();
// Waiting The Main Thread until all the threads are done.
for (int i = @; i < arr.Length; i++)
{
arr[i].Join();
}
Console.WriteLine("Thread safe: {0} Ordinary Double: {1}", ts.Total, control);
}
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Semaphore Class
Lyl Sy ool alai (5 sisn 3 (Processes) aleal) o (el il a4l e 3 le s ) silagad)
RERVO A | PSPPI I v I Y PR (PP

3yse sle Jpmanll mabaind S byl (e 3 same 230 Jiad o5 oo Bke Al Laa ) slasd) Cay po5 oSy
(s g SS) T G Ll ) 2y () 3 ))sal) 0 (POO) 53 ) el ik

AS il 2 ) sall (e (POOI) s () D s sl (8 aSail) Jad e aniiie ) silasadl ) 6

e 5 gx pagall) asall Gea A8 il o ) gall Glas g e sy e J sl d}hgdiwg;%!o&g
N EBIERNSPKPLEDY

5as 5 Al ATl (e oo Led a5 5 e IS 8 4l 2y 2aal) 138 e (e Bl sa Ly silandl () Bl UKD
s sy Ladie 4oy ) iy (L slapadl Jiah (1) 22l 138 o gl) (i ¢y slanadl Lgba gy 30l clasd )l (e
zeie oo 3be (A sl pat Aleall 038 cand)a ) gal) (aga (g Lgeadiind A s gl et (me
e 83 1) 038 Jleriuly (5 AT il laadl oy (S1] jlaiay ) silapad) dadd 304 ) Jidh Uled Release() 4!
il Claa) g (e pan g allay a 58 o ol e ieall (g bt ) silapad) a el Ladie 5 ¢(-2)) sall i sa
padiud Al il 2l o g8 Ladie 5 Waitone() geiall Gk oo iy sdlandl 138 o JUaYL o o
@5 Y Jiy (e ol aal ladly Jaanill GUss o 53 lasie Relesase() Lstbard) sty ) dlasll

osilanadl 1 ol Al ) 5 g

'd‘-"m

Qi) Ui o ol wie Y1 e il 20 e o aebited el o3a s dadls Ll o ia el
e Jpanl) Cllay | ald Canls day ) O (ia 81 3 (5 o e ) K3 dagldall 03¢y (i ) slass panaddy
2 A bl JS 5 al ) cual) g dagldall ) e aadiud (o g Gy 400 (dvie ) silapnd) 18 (30 350
sl G gl 0 o OV silasad) e Y ) slapual) o LT g silanadl 138 (40 3 )50 e Jsamal
D slapall A 8aly5) ilaradl yoady (J5Y) A Caultll aaf o by G ) (cals DG U8 e a2iise
&35 0 ad ad (sAl) asall aadiund SUSEY) Ji ) (e il aa] ARG Judal allai o &y ladie 5 (1l

A0l sall (s e 2l sall ol e s () U Als 3 diall il

e Jum ol i ) bl e 0o imgs i) gshon ol S| 220 a  slagedl e 11 Alade
O] G e 5B pdlae 3 sall

50 e 6 ye e SIS silans (e 350 ol Jpemal il s o ol (s iial 3 12 AliaSla
WaitOne() geial) slediuly 5 lasie 5 &l jo A ) ilars (0 350 o Jpanll by 0 me sl
of oSa sl Lad @ e 3536 Release() geid) eletinl iy silasd) yjaty a6 Ladie 5 o2 e 3534

silardl (e 350 e Jgeanl) il il e 230 e LS 22k (315 Release(3) geiall (oo in
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.(Processes) alel!

Lagall Gan i gl JB (e padiuy s Jatd (Process) dwgall (s siwe e 2 5a 5« tlocal semaphore -2
A 258 5 W) Al ez canlil) (Gl S (B8l addine 5

Jas Ada gb clidail) el o

using System.Threading;
using System.IO;

namespace MultiThreading

{

public class Example

{
// A semaphore that simulates a limited resource pool.
private static Semaphore _pool;

public static void Main()

{

// Create a semaphore that can satisfy up to three
// concurrent requests. Use an initial count of zero,
// so that the entire semaphore count is initially
// owned by the main program thread.

_pool = new Semaphore(@, 3);

// Create and start five numbered threads.

for (int i = 1; i <= 5; i++)

{
Thread t = new Thread(new ParameterizedThreadStart(Worker));
// Start the thread, passing the number
t.Start(i);

}

// Wait for half a second, to allow all the
// threads to start and to block on the semaphore.

//
Thread.Sleep(500);

// The main thread starts out holding the entire

// semaphore count. Calling Release(3) brings the

// semaphore count back to its maximum value, and

// allows the waiting threads to enter the semaphore,
// up to three at the same time.

Console.WriteLine("Main thread calls Release(3).");
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_pool.Release(3); //Increment The initial count of Semaphore 3 times

Console.WriteLine("Main thread exits.");

}

private static void Worker(object num)
{
// Each worker thread begins by requesting the
// semaphore.
Console.WriteLine("Thread {@} begins " +
"and waits for the semaphore.", num);

_pool.WaitOne();
Console.WriteLine("Thread {0} enters the semaphore.", num);

// The thread's "work" consists of sleeping for
// about a second.

Thread.Sleep(1000 );

Console.WriteLine("Thread {@} releases the semaphore.", num);

// _pool.Release():Exits the semaphore and returns the previous count.

Console.WriteLine("Thread {@} previous semaphore count: {1}",
num, _pool.Release());

oY g Al A

I

B C\Windows\system32\cmd.exe |ﬂ|ﬁ]

Thread 1 begins and waits for semaphore .
Thread 2 begins and waits for semaphore .
Thread 4 begins and waits for semaphore .
Thread 5% begins and waits for semaphore .
Thread 3 begins and waits for semaphore .
Main thread calls Released(3>.

Main thread exits.

enters the semaphore.

enters the semaphore.

enters the semaphore.

releases the semaphore.

previous semaphore count:

enters the semaphore.

releazeszs the semaphore.

previous semaphore count:

entersz the semaphore.

releazes the zemaphore.

previous zemaphore count:

releazes the zemaphore.

previous semaphore count:

Thread releaszes the szemaphore.

Thread previous semaphore count:

Prezs any key to continue . . . _

Thread
Thread
Thread

Thread

2
3
4
2
2
1
3
3
5
4
4
1
1
5
5

169



o) 2am5 ¢ i) Juadl)
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(Mutual Exclusion) Mutex Class
Aain) ae sl adatall ) Js3all aa) 5 il s Cuay el Bl Aasy 44 Ha (MuteX)—aall 138 oy
(Mutex J pads ol 134 o 58 o ) U] ks 3 28 Canlall 438) 484)

.(Lock - unlock) 4l Mutex J) Jesiv

Taall 138 AEd) alaian) ae Lo 2 ) 50 (M) Jadh sl 5 il (5 sl J sa 5l MuteX <aaall (e (51K xansy
it 5 Processes) alee o8 53 s sall caulll (el 330 (it Ciuall 138 sean ¢ aliiall slagina) s
Adiae (Application Domains

Jas Ada gd clidail) el i g i ¢ U 2 < (5 5

using System;
using System.Threading;

namespace MultiThreading
{
// This example shows how a Mutex is used to synchronize access
// to a protected resource. Unlike Monitor, Mutex can be used with
// WaitHandle.WaitAll and WaitAny, and can be passed across
// AppDomain boundaries(Different Processes).

class Test

{
// Create a new Mutex. The Main thread owns the Mutex
// false means The Mutex is not Owned by calling Thread
private static Mutex mut = new Mutex(true);

private const int numIterations = 1;

private const int numThreads = 3;

static void Main()

{
// Create the threads that will use the protected resource.
for (int i = @; i < numThreads; i++)
{
Thread myThread = new Thread(new ThreadStart(MyThreadProc));

http://en.wikipedia.org/wiki/Mutual exclusion : il Ll il e & 3ay) oSay 2 3all *
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myThread.Name = String.Format("Thread{0}", i + 1);

myThread.Start();
}
// ** Important Notice ** :
// The main thread exits, but the application continues to

// run until all foreground threads have exited.

// Release the Mutex. That is owned by Main Thread(When we are Creating Mutex)

mut.ReleaseMutex();
}
private static void MyThreadProc()
{
for (int i = @; i < numIterations; i++)
{
UseResource();
}
}

// This method represents a resource that must be synchronized
// so that only one thread at a time can enter.
private static void UseResource()

{
// Try to get Mutex , if Mutex is available
// or
//Wait until it is safe to enter(until Mutex is available),if Mutex is not available
mut.WaitOne();
Console.WriteLine("{@} has entered the protected area",
Thread.CurrentThread.Name);
// Place code to access non-reentrant resources here (Critical Section).
// Simulate some work.
Thread.Sleep(500);
Console.WriteLine("{@} is leaving the protected area\r\n",
Thread.CurrentThread.Name);
// Release the Mutex.
mut.ReleaseMutex();
}

}
} ]
el e Mutex ) eosds Mutex J) (e canlill candall J goas i 5 eada 5 (53015 ) z )A0) (5 5
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Bl C\Windows'system32icmd.exe

Press any key to continue . . .

private static Mutex mut = new Mutex();
public static void AcquireData()
¢ mut.WaitOne();

[/ SEe e Jgaal)

mut.ReleaseMutex();

}
public static void UseData()
¢ mut.WaitOne();
// <l Jlaxiad
mut.ReleaseMutex();
}

has entered the protected area
is leaving the protected area

has entered the protected area

iz leaving the protected area

has entered the protected area
is leaving the protected area

DeadLock Jabial) Juidyl
A 5yl i Ll (4

- "

Adelia

.UseData geall 23y Sl 5 AcquireData geeiel) iy J sV Cpama Ll sl o jail -

g panll adaidl IS e Jseasll Jslay 5315 (AcquireData geeiall i) Jo¥) cavill Jasny &2l 8 -

Gl oy 5 B pilie elediuY) 3 gny 1 5ia 5 ) adaiall (AS 138 (WaitOne() slexis) ye (mut)
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¢ AcquireData 4aliny Al 13 5e saainl i like yseData g8 5 1ike

Do i (JsY) el 225y 31 AcquireData 1 ki UseData 3k (3 G Coil) ity of Jain
alee olai) (g (Saiy (S UseData eeadivn Sl o)l sdl ) zUsy AcquireData (S, s pwasll adaiall
G om0 JS a5 Cus (DeadLock) A& de ddla 8 Y1 s (Ul (g anl) adaiall yy aig
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felaali 8 dud A (DeadLock) Jabdial) JUBY) & gan quiati ¢ff (e LiS

(o Sldana ) dalay ol e JS Ladie (Two Threads) ot m &ass (DeadLock) Jaliadl Jusy)
e J& gAY
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oy e Ju) daglas S~ Lﬁi\} g,_'a\ﬂ\ L_\.\.»:LISLI) a =il GJJ\ Q‘Lg‘d‘ S Jsaall Jslay L.,SM\} @Lﬁ\
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class Deadlock

{

static List<int> elements = new List<int>();

static void Threadl()

{
Thread.Sleep(1000);

int[] items;
lock (elements)

while (elements.Count < 3)

{
}

Thread.Sleep(1000);

items = elements.ToArray();// Copying The elements to items
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Console.WriteLine("Thread 1 Add print elements of List");

foreach (int item in items)

{
Console.WriteLine("item {@}", item);
Thread.Sleep(1000);
}
}
static void Thread2()
{
Thread.Sleep(1500);
lock (elements)
{
Console.WriteLine("Thread 2 Add element(30) to List");
elements.Add(390);
}
}

public static void Main()
{
elements.Add(10);
elements.Add(20);

Thread t1
Thread t2

new Thread(Threadl);
new Thread(Thread2);

tl1.Start();
t2.Start();

58l 7

S e A ol Loy 305 il e JaT 5 yial iy 40 Aol & Jamy (3 58 J Y1 il (o (553 LS
(3aat JPREN aalall o;m} aala GA d;_‘u ?3 (e|ements) QM\ L)")’J‘ d\_sgh ejs,-.‘ﬁ d}‘y‘ . ..“ d-u-‘,. :\..\\A.J\ ‘53
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Dabal Thread2 meiall e e s1 ol (pe il 53ad ol ) sl e (s 8L S5 (s Sy
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st WSz Al S

C:\Windows\system32\cmd.exe |ﬂl&]

Thread 2 Add element(38B> to List
Thread 1 Add print elements of List

item 18
item 20
item 30
Press any key to continue . . .

Al o2 Tl Sla 2y 53 i) o 5 A5 o A1 oda () Laily (imjally &0 Y sl 13a (o1

Caall 5 Lock daddaill & Lasalis ol duilia) 5 Ul 2285 dacia JUB) 301 pladiud 3 ey ilall Jal)
dus Monitor “aalle Bag s b 13a 5 ccanliill (Watit/Notify) Lla) e jUas) s 3 5l o328 (Mutex
ks My A DAY Gl U8 (e 35ak Cilasheall i o cpa ) (Walit) i J Y cal) Jaas

b i sl 0 90 alae JlaS) ankiiend JsY) Cooil) Bl & 68 o5 dualall

dalay A3ada
Aagdadl) )
Thread.Sleep(1000);

o2 o sl 5y A 4ne JaIL Baiing LU0 Conl) (K15 (Al Jliadly) 23ma 8l Al Coill ay g o 68
< Y Al s Monitor.Wait(elements) 4al=ill uSe e ¢(busy waiting) sads jUat) cus daladl)
Lhass U
A0l Aadatl) Lol

Monitor.Wait(elements);
«d jidall aal) e Jandl sl il (& sl s Jaall 2Dl e AT Gt Sy (S J8  jady o 8
Ay Laly) 5] Al Juy in AT cans (HUas) Al ) il Jae Caliy) pe Sl Canil) L8 o 56y o
.( Monitor.Pulse(elements); z¢iall 32 b e

http:/en.wikipedia.org/wiki/Busy waiting : il Ll il e &yl oSay 2 3all *
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Jas Ada gd clidail) el o

class SolveDeadlockByMonitor

{

static List<int> elements = new List<int>();

static void Threadl()

{
Thread.Sleep(1000);

int[] items;

//Begin of Critical Section
Monitor.Enter(elements);// Thread Acquires Lock

while (elements.Count < 3)

{

//Release Lock and Waiting until Thread 2 call Monitor.pulse(elements);
Monitor.Wait(elements);

}

items = elements.ToArray();// Copying The elements to items

//End of Critical Section

Monitor.Exit(elements); //Thread Releas Lock on elements
Console.WriteLine("Thread 1 Add print elements of List");
foreach (int item in items)

{

Console.WriteLine("item {@}", item);
Thread.Sleep(1000);
}
}
static void Thread2()

{
Thread.Sleep(1500);

//Begin of Critical Section
Monitor.Enter(elements);// Thread Acquires Lock

Console.WriteLine("Thread 2 Add element(30) to List");
elements.Add(390);

Monitor.Pulse(elements);//Release Lock and Notify Threadl

//End of Critical Section
Monitor.Exit(elements); //Thread Releas Lock on elements

}

public static void Main()
{
elements.Add(10);
elements.Add(20);

Thread t1
Thread t2

new Thread(Threadl);
new Thread(Thread2);

tl.Start();
t2.Start();
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i) 3325 5 palil) Juadl)

198l 7 s

I Gl e sl agn ¥ ol mabind) dee e 35 Y Gaaill (e (Sleep) msill cilagdad Gl Jaadls
(Watit/Notify) ¥ G b ge < il dSlial Ja Ul 238 Monitor aall oY Sl

oV z Al

C:\Windows\system32\cmd.exe ‘M

Thread 2 Add element(3B> to List A
Thread 1 Add print elements of List

item 18
item 20
item 30
Press any key to continue . . .

Monitor Class
LAWY sy Gl e ) il J s s Al el dale 401 Monitor <aiall a3, -

o i) avea JaBl) piey Mg caal g s JB e dile Jpaadl o4 Ji8 NET A (Object) ¢AS JSI -
Alay A aaill 58y S U Ala 3 anlil) 85) & sl adaall (& Jdall s Gajall () Jsall 2 53
(ol Jall

:4a0ll Ul ) llay Monitor ciual)
.l xie (Monitor)< el e J gasll oy g (1 jas ddasi ya -]

S G (S (5 adle dinl Sy ol caie e D

aiall 138 e i el (K Y -3

(i (o ST (e Agl) J e gl al) (e e o S Jaf (e A glaa A ALY e glaal)
Jaal elley a5 s -]

e Jal e Joast S el o iy of el il 6 sy ;(Ready Queue) 4jals Ji ) -2
() e Juant o ) Ji0 138 s )l 48 e

vl AT G e Jal) 3l U] Al & Al il 558y :(Waiting Queue) s Jiy -3
Ji) e J geanl)
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Monitor caall ety il maliall aal ma gy M) J sasl)

ua gl Method
z o) adaid) oy rgiall 138 Jiay g aana i je Jal e Jal) 23l Enter
Bl L) il Jomy i Y15 i iy b il 5o Wait
il auwiny S (Notify)
Cnath ol JUREY) J5 5 8 05k ST cas ) (Signal) 318) Ju ) Palse/palseAll
Agoalall J5 ) A ookt 48 Leiy alee JoS1 a8l aal
7ol adaid) e zeiall 138 Jiay 5 dana (yia je dad (e JaI) 3 5a Exit

Oiiadzilly (Compiler) as iall Legie jumy VB 8 SyncLock s C# 8 Lock 3 kadl o) ,SAL jaal)
.Monitor.Exit s Monitor.Enter

w@\wuk\;ﬂ\@hﬂyy&ﬂb&\ﬂ\dﬁd\dﬂ

SN il 5 (30 IS (A 4l ol o 3 ke )ldane Ll o sy V) Cal) ¢ Wl () (il
oda Ay Dlidana UL J oY) ol o sy Cua Al Fia 48l J5¥) Conilileatl 1 cllanal) gLl o &
Cilanal) @l @lletuall Bl o gy o3 iiall (g L8 Uani) a8 (Sllgisall) U Canil) () <5 Al
Cilanall g Ui Allay ()5S (oAl 5 griall Jad gy o (e g Dladanal) Blginly ellgivaal) o gy clgaiil il

L 501388 5 llgiuall J8 (e

433
D IS dayg caal s il (gm iy ¥ OIS B Ly ldanal) UL o g8 Gaddn Y] 4ndi (S -
ol q@j(aw\cuj@\ 3 gad Agiuaall (e s LE) Hlaty peiiall Al sda 3) Cildanal) @llginy Gl Sllgin)

a3 llgiaal) pay baiha ) Clabanal) 205 L) 25 itall 58 5 bl Gl (e lgiond gl
(oda)

.Monitor.Wait(object) : daaill 3 ha cse () Ly ya aa) JUaE) dilass sy O ol Sy -

51 Monitor.Pulse(object) dalxill b e L8] iy (Al ol Bl a5 o JAT ol (S -
A bl Sy 530y S e 8 oo G 580 Gl i s 5 5 U1 ksl g B
.Monitor.PulseAll(object)

daai) o) Jiloal) (‘.:J oy Alall o2a limdg (Producer/Consumer)dS@_“‘m/G:\:\Amw Alaal) 038 PO
M i) Ayl 3 Aasdindl)

http:/cs.gmu.edu/cne/modules/ipc/aqua/producer.html : Ml Ll jll Ao gyl Koy 3 3all *
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N producer and M Consumer

Jas Adla gb clilatl) el B ga i ¢ ) 2 oS agd Wiy (V1

using System;
using System.Threading;
using System.Collections;

namespace MonitorCS1

{

class MonitorSample

{
const int MAX_LOOP_TIME = 3;

Queue m_smplQueue;

public MonitorSample()
{

}

// Producer Thread
public void FirstThread()

m_smplQueue = new Queue();

{
int counter = 9;
lock (m_smplQueue)
{
while (counter < MAX_LOOP_TIME)
{
Console.WriteLine("Producer Thread Waiting for Acquire Lock");
//Release Lock and MWaiting until Consumer notifying The Current Thread
Monitor.Wait(m_smplQueue);
Console.WriteLine("Producer Thread ReAcquires The Lock ");
//Producing Data
m_smplQueue.Enqueue(counter);//Push one element.
Console.WriteLine("Producer Thread Produces Data {@}", counter);
//Release Lock and Notifying Consumer Thread
Monitor.Pulse(m_smplQueue);
counter++;
Console.WriteLine("Producer Thread Notifying Consumer Thread");
}
}
}
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//Cosnumer Thread
public void SecondThread()

{
lock (m_smplQueue)

{

Console.WriteLine("Cosnumer Thread Notifying Producer Thread ");

//Release lock and Notifying Producer Thread
Monitor.Pulse(m_smplQueue);

//Release Lock and Block(Waiting for 1 second)The Current Thread(Consumer) until
(Producer Thread) produce Data
while (Monitor.Wait(m_smplQueue, 1000))

{

//Consuming Data
int counter = (int)m_smplQueue.Dequeue();//Pop the first element.

//Print the first element.
Console.WriteLine("Consumer Thread Consume Data: {@}" ,counter.ToString());

//Release lock and Notifying Producer Thread
Monitor.Pulse(m_smplQueue);

Console.WriteLine("Cosnumer Thread Notifying Producer Thread");

}

//Return the number of queue elements.
public int GetQueueCount()

{
}

return m_smplQueue.Count;

static void Main(string[] args)

{
//Create the MonitorSample object.

MonitorSample test = new MonitorSample();

//Create the Producer thread.
Thread tFirst = new Thread(new ThreadStart(test.FirstThread));

//Create the Consumer thread.
Thread tSecond = new Thread(new ThreadStart(test.SecondThread));

//Start threads.
tFirst.Start();
tSecond.Start();

// Block (waiting) The Main Thread until finish two threads t1, t2
tFirst.Join();
tSecond.Join();

//Print the number of queue elements.
Console.WriteLine("Queue Count = " + test.GetQueueCount().ToString());
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o) 2am5 ¢ i) Juadl)

roh WS Sz Al

Bl C\Windows\system32\cmd. exe |iﬂli—hj

» Thread Waiting for Acguire Lock
» Thread Hotifying Producer Thread
» Thread Reflcquires The Lock

» Thread Produces Data 8

» Thread MHotifying Consumer Thread

m| »

» Thread Waiting for Acguire Lock
» Thread Consume Data: 8

» Thread MHotifying Producer Thread
» Thread Reficquires The Lock

» Thread Produces Data 1

» Thread Motifying Consumer Thread
» Thread Waiting for Acguire Lock

» Thread Consume Data:z 1
» Thread MHotifying Producer Thread
» Thread RefAcquires The Lock
» Thread Produces Data
» Thread MHotifying Consumer Thread
» Thread Consume Data:
» Thread MHotifying Producer Thread
GQueue Count =
Press any key to continue . . .

ThreadPool i<l
o2 quad (o Wiy (ol (linY Lalasiind sale) Jaf e liae LAl o g6 30 ol (o iasa e 5ke 8
a3y 5 ) il s sa Quiete i) (s Lt cany alg il A1 5 candyil)

Oal e e IS Qi) G o) Gaasy /0 Gl & gan vie il 31l s i sal) 13 o ) ddlal
(Wait/Notify) 4l ) dlayly

el d cleddas (Web Servers) cusll clesds Jé e (ThreadPool) cwbill (iasa Bale axiiv)
dal (e Uass ana Lgaai s bl (4 220 cLEL Legha JS o6& Cua (Data Base Servers) <ibilaedll
LY Lealaain) sale |

O30 IS G L (Server) pise sl sl (Web Server) cusll adde st o ganall (el d8iial)
- JSLEQ (e sl Ld A8y yhall o8 Y 4y Jualy
(Ram + CPU Time) 2l sall laa e eliginl -]

de samat uSall) Fhandl doas i (3 ba 200 Y 100 e L)l i gl g 28l Cansil) £308) 2
Jas el 5 380 (ke

dal e) ik Jal e Gane pade b (g sale Jlu ) Basb (e dangd G ats Of aadall 13g) Sy -3
) ) sea ek 335 e ol JA () ian (adid Jasd die 28 gall Callad ol 13¢] (03 ) 0 St
(mla Gy padd o Juaial) o e Sl
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J‘}I} Ayl g_abum Lealadinl sale) (s.\:d sl 3 ) ga e e (ThreadPOOI) A4y Hhll ol aadd Sl
s U S0 e s Jy sl 5 0y ol 24

Com
Res&urces
ThreadPool

Ll 3 Jesi s a (ThreadPool) gasall 138 geia i Gl il o SAL paaal)
Main J ) (eebal aus JAT sy Laie V) g ¥ G gall 138 e canlil) o1 6T ¢(Background)
(Al AW 4 Thread

ROLPPE WG i | - SO I o IR PN P

public static void Main()

{
for (int i = 0; i <3; i++)

{

// Queue the task(Method) for execution in the form of Background Thread
ThreadPool.QueueUserWorkItem(new WaitCallback(ThreadProc),null);

}

Console.WriteLine("Main thread does some work, then sleeps.");
// If you comment out the Sleep, the main thread exits before

// the thread pool task runs. The thread pool uses background
// threads, which do not keep the application running. (This

// is a simple example of a race condition.)

Thread.Sleep(1000);
Console.WriteLine("Main thread exits.");

}

// This thread procedure performs the task.
static void ThreadProc(Object stateInfo)

{
// No state object was passed to QueueUserWorkItem, so
// stateInfo is null.
Console.WriteLine("Hello from the thread pool.");

}

182



o) 2am5 ¢ i) Juadl)

2358l 7

sl Al il 23306 2Ll Liad s ThreadPool —eiall 3k e 3) 50 s oLl i yll 138 o 68,
Gruail) () il o a8 Sy LaS (Aadlal) 8 Jand A Coulil) (g e sama (g smg Ul i) Jiay 53 )
A(NUIT ey L) Sy o83 a1 ST g alae 8 L lanion]

Main Thread J! s 13 Wlie 85 calel o jaT @ ey Ladie canliill (2 sa e il asen g1
(Al 8 Jaxd aulsi i) (msadl (paa Jxd 3l Gaulil) JS € a3 Cansil) 138 & gy Ladic

oY g Al Al

BEX Ch\Windowshsystem32homd.exe

Main thread does some work, then sleeps.
Hello from the thread pool

Hello from the thread pool
Hello from the thread pool
Main thread exits.

Press any key to continue . . .
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il pdigal) aa Jalaill g 3 SIA B 1) s aulil) Juadl)

- -

4.adla

ot Lo W a5 NET & o cleiiy of i indl gassdl o 3 ool sl bl oo 58030 50 i
o Lo DA (e 3 SIAN e pilae JSG Jalall Lile jlass s 46030 o8 5 (Managed Code) & laall 5 il
ety Al s 3 S0 ae pilie IS5 Jalail) ) lacai 88 (uaY) sy 85 Wil V) ((Reference) g alb
oSl a5 (A sSU andh ) Heap 3akaiall e cilalisdll s 880 Laadindl] Lpulud) (saliall agd Lide

. (Stack)

Aatinls Cff axd 8 Ll e IS8 @l pbsal) pe Jela®i 3 el sl (e & C/CH+ 3l i
L)y ama Leaa dalail) OF 8 3al) ae Jaladilly (s paiall g (aldi Lapad Jaa e & dipall
Bus 48 jra ) Aalan s SUB Cona g samge g el G eladY) oyl of ) ALYl 138 S Gl
Garbage ) il aala e 35k o Lol ol Janil) ol 5 aa il U8 e g SIA Jaal) 48y )l
sel 8y lildl Jie (Unmanaged Resources) s_lae ) ol sall 5 jats o 55 of LiSey CaS 5 (Collector
LS (Destructor) el aladis) J3A (5 System.IDisposable dealsll Gisb e @iy cilihasdl)

CH ARl e (<) el wlasind) dial e 5 el S A4S (e o la il

aall caali 3 SIA) 3 )

a5 5 SIAN 51y} Jualds 8 e yall (Y Ll C#f Jie NET e it Jand ) lall) L) 3e aal aal
e i Vs (Collector Garbage) <blédll asla agpadll 4ny Jeg b juady (al 2Y) jaa
lladll (e el Aad e J gl Aagilly s 3 SIA 8 mali ) JB (e 3 sanall (laliall yy ad slic e yuall
Aoy pou g Allad 3 005 (iKS () L ) 1) (KT 3 SIAN 3 1y Jualds & (a sall (50 (e Co s Andlial Lela 5 W
3Rl 8 aie alSin La 138 5 caulall Cpaa 3 SIAN Jas 485k e dale 5k Ll 06S o Lde cany 4dl

au)

Reference Data Type Vs Value Data Type

:VValue Data Type .1
(Local Variable) 4daall ¥ gaiall 1 saiall s3a (a5 (Stack) osaSall Gaa OV sadfiall oda (335 &
Adliad) ol 5ill lele Y <l el S Adlayl

& (LIFO) 4l sac il o aaied Cilshza 43 58 5 (Stack) osaSall dory oS U e g3y K1 d38a) &
Ll as e Jd e Y il Gas Al W Al Jull JAd 8 (Last In First Out)
BSIAN 8 Y Jaanddll QUab Aald al 55 axdiin (3 5 (Compiler)
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int intval = 10;

double doubleval = 300.0;
}

«(process) iill ad mali 3 JS uaSall ald adaie anaddy o sy Jaandill alas o) alad o)) Gang dylad) d
CHt 4l (e alai LS 5 a8 U Lgie Whaat ) (Value Data Type) Gl Jalail 4818 juaSall 138 (5 5ay
) 8 ade o paill A4 jntval Jsaiell Glé &Y saiall (Scope Resolution ) "aas sl Jaw" o sie <aal
U5 (B asf) Nt L om (521 il (533 2SI B (U) S ngf s pn il s

a0 U g5y 3005 ) S 550 ity sall s o 430 i (i o . o

(@¥800000 Stack Pointer
@799999

799998 o | S
8799997 800000 oS5 58I 8 Le e o i (eaSall dige (8 alindl Jili vie

@799996 daadl) 238 (8 10 Aad diaa pan g intval Jsadall e an jiall o 68 Ladie Ul
@799995 s 799997 Aadll s 5 800000 (se (xsbiall 3 AN fpam Leh3AT o
@799994 i dad e 4 il ok Lad Wil gl) 799996 Aadll de (uSall b3
@799993 i) double Lxill ¢ doubleval s 5 SE Jaiall Jany a6 Ladie 5 o( el
@799992 5y ded (aliily a5 3000.0 dedill de gl (s 8 Lo 4lia
O799991 " 4 siasll LSl d5e Aad g il 8 e (799996) Adlall LS

g;ggg:g 799996 (s lei slie U LAY (e 3000.0 Jsaiall ded 0 3a3 45 799988

ol JS Y paiall Gaad lealadinly Uad 5 SN st s s ({3) Scope ) e zssad) &5 0¥
S (double Laail) (3 Jgaia jyail) il 8 Hlaias (799988) () LuaSall 190 Aad 331 ) 98 ax yial)
il o sk LY) L 4 laie (799996)A8a (uaSal 55e e 8335 3 (505 799996 Aail ) 2 523
ALK ana bl Cpl gatiall Gy yaty o 585 O D (e Lgale OIS 3 Al ) udSal) 350 252 (Nt Jsaie
A a5 el all (8 835 sall Y il A80 A s s ) o 6 IS 2ay ¢(800000) ) 51 ({3)

oSl 8 ALl adl) (368 Lol

Saall 48l e @l ddan Aag e ke 8 (oSl Gan Gl 2 Y15 Y il Gaa Bl of a3l
FoaSall e el 533k e aiad il 5 Adaea)

A Ll e g SR (S sl 0 2y all

[http://www.programmerinterview.com/index.php/data-structures/difference-between-stack-and-heap
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il pdigal) aa Jalaill g 3 SIA B 1) s aulil) Juadl)

dad o yhm ey Jundall st aa be (1Sa 8 adads o3 (Stack Pointer) osaSall g 3&:&%
eV N o) et s SIAN e Ll Jau) ) eV e Saall i s Sl

: Reference Data Type .2

A lie 5 ppa dihie oo 5ole sa GuSal oS0 oY satiall T e Jgeay Lidaay (uaSall ) diiall
; ~.(Heap) =y

"Class is Reference Type" ¢ 3SIL o jan o (a2 IS oo 3oke oo blad¥l (e g 5ill a8 ()
G233k Cus (Reference Type JI dldas Jalzi New dagdedll 335k (e o aa by e ol Ml
Heap 3_SIAl e a3l () gie e B jle 9o an pall 138 5 aSall & ((Reference) as -l

: Jlia

List<int> Arr = new List<int>();

Heap 5_SIA (83 0 (i je o i (UeaSall 8 28 50) Reference s2 :Arr

s dala cllaadla

z okl s aeadl Jie dplualdl cililead) Jiiy J5Y1 ) 52 (Reference) aaall 5 (Pointer) sisell o Gl -1
(Leie Gnn o JSLia 3 Jsaall 3,803 &l ) g Al 482 @l gy D U Ll

sual sa (Process (e sl 5) 2iil) a8 el jll (aiaddll (Stack) peSall adaia of Jal8 J8 LSl -2
Ll (Thread) css U dala dihie g (u3Sadll (¥ Process d s3¢) paadall (Heap) desSl ahis (e

8l b o) i Lo 13 Stack dkidl Geca aall e al o4 Heap Akidl Gaca s S Saall of -3

Adal)
O BSIA y pa ()5S Lai (eaSal) eSe o) e Y1 L JauY) (e 2 Heap dikaidl (raca jaall dilee 4
el ) ey

https://en.wikipedia.org/wiki/Stack-based memory allocation : M) Jal ,l) e & Uyl (Say e sleall (e 3y 3all 1

187


https://en.wikipedia.org/wiki/Stack-based_memory_allocation

il pdigal) aa Jalaill g 3 SIA B 1) s aulil) Juadl)

Garbage Collector <\dill zala

: I il 5,
{
)

List<int> Arr = new List<int>();

3 SIANN p ad as jidl Aty Arr s 3l Reference J) s Scope J) (s z s Al e dadall
O Oe A 1 muay Ml s (Heap) desSll 8 2sa se (Adall G jall G815 ((Arr oA deadill
Heap J 0o s 138 D155 (GC) i) pulas o5k ladie s adde 85 e 6l

Reference ! ual il Gl )2 ¥ IS Caday o 5838 Ailias 408 Heap 3 S sl Ladie cllail) sl Jany
b insa sy saaall Gl e Y1 Eua Ul AN 3 LS Heap 5_SIA Als s (Y1 g cuiSa) b Lede 5

In use
Free

In use
In use
Free

e A A8 e dilee S Lgtann Gl 2 ) Jas Adee (8 Gilull JSEI) 8 LS Heap 4akaiall US i )
Aaadia 5_SIA (e dilaie e Candly s LY L saldiny) oK) Y Aailia cilalie 2a 5 451 Lo pead Rl
s dgleal dglic) Heap 4éhiall (Compact) b dolery GC sty ) 13¢15 ama a2 (A
e (3eaNia 5 Jualusia JS 5 ) saaall (il Y1 S (5 523 Heap dakiall muad UL 5 (Ll caliall a jil

.GC Js (e 5,104 il sl 1"Managed Heap" « Heap dakiall Waie aud cdailin cilalise i 50
g US55 Heap dibiall eca (a2 V) jas Llee muad oda Laaiall dylee aey 43 Loagl QAL )

Managed " s L 135 (Aol Cua e Stack ddhiall 4lie J4 Heap Adhidl ae Jaall muay)
Aulall Heap J) o= "Heap

S sl e (Release) —abaii e ) dalay Heap dihaiall mual Lavie Jead GC JI ) Uilas U 583 LS
P el Gyl (e (5 el 0 GC J) das ) LSy WS clgile 15 (Reference) as s sl il W o

System.GC.Collect(); )
Lay i Al dballl GC J) dee el ) (S Y Adigal) &

http://msdn.microsoft.com/en-us/library/f144e03t(v=vs.110).aspx ;M Ll ;1| Ao gyl Koy 3 5all
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il pdigal) aa Jalaill g 3 SIA B 1) s aulil) Juadl)

NET J: (e 80aall & 3 gall g 2l
oda o iy AN al e V) (e paliill 8 i Bla ) dalay Gl el O G (GC) lldill wels 3585 ()
L) ol da gidall i) Jia) 350ah puadl 3 ) sall e a8 A€ Cajed ¥ GC (S (GC J dagall

(bl ae) 8 ae VLAY s sl Sl
S o=l e Y daal gl ph Wal Glad je Gz G aae e (Class) e i Ll (S Leaie
: GC J (e Leads oy () S ) gall o2y pat dleny 55500 e ) 50 ga Jalai

Cilall s adh gl aladind-1
pledl sledin) &y G gl s 2ie SIS (Constructor) Sl elediv) ohy (ajall olis) die aled LS
GC J8 (e aad) s J Caplaiil) dlery oLl canliall (Sl g2 2algd) 131 ¢(Destructor)

(e Ul JSE10) L LS kgl iy yas

class Myclass
~Myclass()

//Implementation for free Unmanaged Resources used Directly by an Object: Examples :
// Closing connection To DB
// Closing Opened Files
// Closing Networking Connections

}
Uil Loy s C#t Al 8 Lol «Cott A 3 i 2DISI 138 1y 58 (5l pa ie osle ind oy adlell off Ja8 J8 Ll
o3 a3 58 (s (i ally alall aalell eledind oy e 48 jaad 45 5l 2 5y W il Gl 2 V) 23] GC pasiass
.GC &b o=

pla Led Gl Al Gl eV ld illys 5 SIA et didee e (dan adlell 258 2 () o8 (AT A
O Cosre o) ling Leild adla (593 A (al 231 Ll «GC Y asl5 5 as 3,81 (e 5 a5 (Destructor)
(SN (pa Lgida) Lgaaa 3y 58 Sl (al e ) JSE aalgdl cledinly GC JI p s Lexie J5Y) clewea 230 GC
(slad US55 S0 (g Gl e Y1 cada dlee Jal (e 8 GC I S sl 5

&SI e W s O GC i il Gl e W) JS aaled) 3t aal 5 Thread addciud 285l (e ) (e 43l LS
Lo sale IS iy oo 8 L Jasha iy ) lin il lea (g smn paled) IS 1315
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IDisposable 4¢al sl aladiu)-2
GC alainly Abeiall JSLaal) Coinil i lsdll e 351 sall il b guns sSla U8 (30 Ley amsall 22l
(Sl JSEL Gassll ¢ 6o 5 Dispose() 4es) w5 (Method) geie: dgal sl oda Lag 3

class Myclass :IDisposable

{
public void Dispose()
{
//Implementation for free Unmanaged Resources used Directly by an Object: Examples :
// Closing connection To DB
// Closing Opened Files
// Closing Networking Connections
}
}

Bolaa il 3 ) gall o s 685 Ladie (383 2Say L g 50 DiSpose gl alasiul ()

- 5 sl adaia sl
Myclass a = new Myclass();

//Do Processing

a.Dispose();

Unmanaged ) 3_aa e daa JlA 3 ) ge a2y 3l g Myclass —aall (e aje oLl 3 jaulll oda o g
s Leaadtinl ‘é_”d\ Lyl sall pupat Bad &8 ey all 1 e Glilaall (0 de sanay Lad A «(Resources
il 3l sall a8 8 JAES (s 3l o8 Jaad) ¢ sl 5 (S Dispose geall slediul 35k (o sl
3yl sall i Ll Try 4liS Gaca Claglaill s2a auzai Gl Gany <Al (Exception) slitiul &sas Jla 33 510%
(b LS g Fipally 3B caca L1

Myclass a=null;

try
{

a= new Myclass();

//Do Processing

}
finally
{
if(al=null)
a.Dispose();
}
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(= Dispose geial) slediv) (Sly coliinl Joasy ladie Jia Dispose geial) slediul aad 3 &1 13a 8
AS Ul Gyt 5 using Aededll CH L (55 sl 13g) e puall e 18 5 T el (5% 38 st JS
Giny pasal bk Dispose geiall ¢ saaes Sl elesivl W e Al {3 sl (Scope) 2580 ¢

(ot WS 2 Sl JUL 5 (IDisposable dga sl

using (Myclass a=new Myclass())

//Do Processing

}

Aadatlly (i)l Seope J) (e z Al e Ll clgl Lol L) 5 5l (1S5 5 jasll o3 () Aadal) b
Gigan die i @ el e 585 A G ad) dal e LG elexiu) Sius Dispose zeiel) ol Using
Lilal e le dind wi Dispose el Gl (Exception) Ll

IDisposable 4¢2/ sl g adlgll ¢yl jhal) aladin)-3
S5 (e g B (5 0h ) sl e Ei S i e el e S L 0 8

Wjpe WiSa Y gl ) daain e 43kl oda (S1g Al (e ) Gaia (5 el JS5 (Destructor) aaledl s -]
Jsie e Lali Ll o I A8l ((GC Gk G oal 2y Al i sl palall aslel) sleinl &) e
Asain e g Ak ekl andd 4l (e 3 jle (A Jlaidls daaia 4l GC J) dee danb s 61 e

zeall mnia ele in) allati iS5 3 ) gall yy il daia &0l U g 3 31 5 IDisposable e s (gidas -2
.Dispose zeiall sledin) JUA (o ALl 3 sgan callafi L3S g ¢ Ja¥) 4ali (e Juadl & laialy <Dispose
o i i 5 IDisposable deal sl Gt asiie ) JE 8 e 5091 OIS Gaiai o Jad) 45, L)
aledl Baiaty agiin (Sly musaa S Dispose geiall eledinly sagh Cosuw (paayull alana
oo Al Al Ml JEdl s 5l Dispose zeiall slediul slic zayull e 5 45l 408 (Destructor)
ECNN DI

class Myclass :IDisposable

{

private bool isDisposed = false;

public void Dispose()

{
//Implementation for free Unmanaged Resources used Directly by an Object: Examples :

Console.WriteLine("Disposing");
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Dispose(true); //Cleaning managed and unmanaged Resources

//Requests that the system does not call the finalizer(Destructor) for the specified object
GC.SuppressFinalize(this);
}

protected virtual void Dispose(bool disposing)

{

if (!isDisposed)

{
if (disposing)

//Cleaning Magnaged objects by Calling Their Dispose() Methods ( Release Then Run GC)

}
//Cleaning Unmagnaged Resources
}
isDisposed = true;
}
~Myclass()
{
Dispose(false);//Cleaning Unmanaged Resources
Console.WriteLine("Destructor”);
}

el (a e il lomy 350 13 ) il b

: ) 2 oI A, 68y S Dispose() zeiall sledinl a sy of cany Y

Myclass a=null;
try
{

a= new Myclass();

//Do Processing

}
finally
{
if (a !'= null)
a.Dispose();
}
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18l

zsal xie Dispose() gesell Sl elesivd e A5 using daalais 35S 138 Jasin G el (S Y
65 430 Laa o Myclass ol G=lall Dispose() el ) Loks o o<1 using(Scope) 4l (1
L5 isDisposed=False Jsiall dad o585 Alal) 232 3 Dispose(true); zeiall sledivl &5 dlas delila
a5 (s 3l s 53 lal) oyl sall et 6 st Dispose(true) geiel) 13 Gl true ded el Lidd Ll
¥ SIGC S bl Ju b o 685 Dispose() aeiall (o &3 true Sl isDisposed J ssiall 4ad juadh »

Aagdedll (3 5k e Gl g (L yail dlany L L) anlgdl eledinly o

GC.SuppressFinalize (this) ; )
(Destructor) pala &l al (43l 51 LS (m jall 138 e Jalatios GC J) o) Al 038 Jai Eua

P Al ¢ SN e el Ll

Myclass a = new Myclass();
//Do Processing

}

gl eledinly GC J) asii () s e L 5 Dispose() gl sle dinls aly ol e jaall 138 of Jaadl
13 3 ) snaall B)S\M\) B ylaall o)) sall Lol s Bl e 3l sall oty o sy Lﬁﬂ\} Dispose(false);
Leades o s GC J) 08 (L) 138 (pana 83 53 sl (gl 23
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Unsafe Code 4ia¥l & 3 il

GC J) 255 an 5 ¢ yshall g 5 SIAN 5 ) ancal sa olid) 8 5 5lies da) & C# 4xd o Loy oY1 )
Ga s Gl VA g lla oS¢ shall dal ) ST 3 SIA & Jaladll @mi References J) ae Jalaill
35350 i ) s sl 5Dl ¢(3SIA ) e O seas) e S < all aladiuly o g o Lule
S lige g pad allaly Jgadll 18 5 C/CH+ 24l 5% (Unmanaged DLL) V% e DLL <k
Cmanly (e L Ol el aladia) (K o ((Windows API I el 5i plane 3 Jlall s L) il 13

BSIAN ) pdile UG Jgea sl Jaf e C#F A8 L 31 gl (e ol andll 138 8 c1aY)

Pointers < i sall
e iy Bl 43 ) i i LS ) 5 s Ll (g0 ) Lo

Js (Pointer) bsall Gn @oa L (Slg 3,880 Gaa e IS4 (References) galall ae Lilalas
References is type safe Pointer ) o« g sill (1 i35« s References J o) 4aasll 4 *Reference
Olsie s dsaie (e Bl sed i3l Wl " Reference is Read only Pointer" s s al 4al s (
o i s W ol 4 paay 380 e Al o i ald JUlls dasaa dad o i 8) L b
ISy 3 SIAL anill 6K La 8 gl (g Liaal (L s, pidpall B ) s 4 ALy o i o Lol LSy o 2

JOALS

1) i gl 2RI (i ) (s 32 92

backwards "aul <isi L 135 (COM 5 NET op 4l gl (i) depail) il ae 44880 5l
Fal i) Sl o 5 ki )35 L Ll V) ONET e 3 cbenll JS e a2l Sl "compatible
o a3l LiSe Y gl Ll eSS pdse sapa ) L glias s (Windows API) s

)yl

abivi aal) Jalall a Ao jull Led 5SSV (el 8 c(performance)saY) Cpead -2
o) zling a¥1 138 (<155 ) saaall 5_SIAN e aladia¥) IS (e 3y yile o Juans of @l el alasialy
BaS 3 A

: g el 525 ) rling 58I L) slsall Jpua sl

References JI ae Jalaill (35 Caneal il i 5all aladind -

s3SI e ldaee A st Y SD 8 Sles Aame g O jlge callaly Gl dsall aladin) o LS 22
e el o Lo (i (585 085 S JSUie die i 108 JS5 Ll Jsall 7 sanse e d3laie I Jsaa gl
Alad il AT A B g 0 A8 pa g lan A0 g8 5lal ) gl 8 JSLEAD o328 S
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Writing Unsafe Code 4l & 3 i 4,US
el Gaon Gh led (Qidsdl aladiny daada) Al el 5oadl e A G adaie LUK LiSay
Sl el 233 (53l s GetNumber

unsafe int GetNumber()

{
//Code That can use Pointer
int x = 10;
int* px = &x;
return 1;
}

5ok o <l jia Ll (S O (S eS) il e padin rgdall 138 b aa i) uas Sl unsafe 4elSl) o 58
A g Geddinl (Says Classes «osiall ae 4alSll oda aladiind LiSey 48 k) ity (Liagd & jdise o
.Struct

unsafe class Myclass
{

int* px ; //Declaration of a Pointer filed in a Class

// Any Method in This Class Can now use Pointers

e gale zeie Gana LY e 3yl e AL S LS, LS
static void Main(string[] args)
{

Unsafe int* px; // Wrong and Generate Compiler Error

unsafe

{
}

//More safe Code That deose't use Pointers

//Unsafe Code That uses Pointers Here
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daa e
a5t o g il (ailiad il of Lale iy Visual Studio.NET ) (paa Al e 5 i dea 5 aobaiasi S
HSS Ol LiSah el 5V s ge a2 US 13 cAllow unsafe Code b daxiiy

csc -unsafe myprogram.cs
aliall ey Shis WSl g C+ 4ady @l jdisall (o Aae 48y il 4l o yids
& plpall iy jadl alad) JSN

Typename* variablename;

int x=10;
int* px=8&x;
double* [] arr;

;gAtﬂ\quyiﬂ cliiathﬁl

unsafe

{
//Unsafe Code That uses Pointers Here
int x = 10;

int* px = &x;

Console.WriteLine("x={0} &x={1} px={2} *px={3} ", (int)x, (int)&x, (int)px, (int)*px);
}

980 7 s

Olsie Ll 5 SIA 3AA ge b be sa Jsaiall € h5alls Jonidl (o GA g e alad o Wile Lol
Gﬁb&u}ﬁy‘ﬁ\@)lau&d}aaﬁ\u\) IOM\LSJA:’L.SJM |ntX:10’d}ﬁA\dﬁncM§g};§jdm
G Aala e b ole Al bl L (3_SIA Gaa 4l sie 5 Jsatall and G QS (e A5 ansiall dage
&8 Jsnie e 3 lke g PX dsall int* px = &X; 1 e ¢ Al DA gl sie (g 5ad s 2ama Gl sie Ll 3 SIA
Aad Gl g J il O sie e & dalaal 5 Cua X J gaiall () sie (g 9a3 3 SIA)

138 agde udy N adsall (o gine delida 3y i Wl e Jai Aelall Aaglad (e * Aleall of Ll ol LS
(D) A Gliuslaia Las & 5 * Cpaleall Of (1) L *px Aasleil) Ba sk e lld g (PX) _pdipal
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reh WS g Al g el

BN C\Windows\system32ycmd.exe |£|E|ﬁ]

=18 Ex=2551852 px=2551852 =px=18

Press any key to continue . .

i o5 & Aabell 3k (e 35 5_SIA d X J sl () sie Aelilay Liad o3 X santall de iy Uik ] 3
5 sime deliay i 23 (s X sl (i b Al 4l ani 35e Jiay 5315 px Jsaiel L deliby
X Aad ) g bt e O 238 *px Aglaill 315k e pX el ddde s (5211 a5l

(s Alagsy DGR pe) Ly i Ct (o Lo i) 46y lall iy 8 <l i el aladiin) i)
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AdlAll
Gl aalie Jo €58 &5 CNET 4y e 4ol alle & Wilea 4l ) Ulay 98 (585 L )

EJP}A\AAAJA\QM?LM@:\S‘)SM
eyl il 48 ymal) 30y 5 8 S 13n aaly ()5 caaling (e JS0 Tade CUSI 138 65 o il (g0 s )
Lo s T sa iy LS 13a e aSilaaSlay Tas 15 s (5580 c(pia s Janal JS A jall 4211 Aeniial)

S 55 Caal s Bael Al acal ga (g 5a8 QST il @l jlaa) 8 &l ) g caaildll y daial) oS g )
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