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Generics
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Static void PrintArray( int]] inputArray)

{
foreach ( int element in inputArray )
Console._Write(element + " ');
Console.WriteLine("''\n"");
}

Gl el 1368 double g s e array  deliday a i (s Al Alla L)) 13) maliyall i A s
: QIS Al jualic bbbl g s i g and) Gl ALa) Alall s

Static void PrintArray( double[] inputArray)

{
foreach ( double element in inputArray )
Console._Write(element + " ');
Console _WriteLine("\n");
}
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using System;
class OverloadedMethods

{
static void Main( string[] args )
{
int[] intArray = { 1, 2, 3, 4, 5, 6 };
double[] doubleArray = { 1.1, 2.2, 3.3, 4.4, 5.5, 6.6, 7.7 };
char[] charArray = { "H®, “E", "L", "L", 0" };
Console.WriteLine( "Array intArray contains:" );
ProntArray( intArray );
Console._WriteLine( "Array doubleArray contains:" );
ProntArray( doubleArray );
Console.WriteLine( "Array charArray contains:™ );
ProntArray( charArray );
}
Static void PrintArray( int[] inputArray)
{
foreach ( int element in inputArray )
Console.Write(element + ' ');
Console._WriteLine("\n");
}
Static void PrintArray( double[] inputArray)
{
foreach ( double element in inputArray )
Console.Write(element + ' ');
Console._WriteLine("\n");
¥
Static void PrintArray( char[] inputArray)
{
foreach ( char element iIn inputArray )
Console._Write(element + " ');
Console._WriteLine("\n");
}
}
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Static void PrintArray( T[] inputArray)



foreach ( T element in inputArray )
Console.Write(element + ™ ');

Console._WriteLine("'\n");
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Static void PrintArray<T>( T[] inputArray)

{
foreach ( T element in inputArray )
Console._Write(element + " ');
Console.WriteLine("’'\n"");
}

iy Gl 1Al Jalay g sl (e pueetll (T) Copa aladiiad &5 5 e Alal) and 22y <T> L) JaaY
Al) oSl e aal) (310 o pall 13e Ay ) e il Cogu SISY T e s 58T ey 6] A0S
REPEN|RRT IR Tab SN Aalidal) saclisal)l Jilu g g

 pealiall (e Aaliia g1 530 B2y NN G ple il SliSay Sl3 2y o

PrintArray( intArray );
PrintArray( doubleArray );
printArray( charArray );
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[access- modifier] delegate result-type identifier( [parameters] );
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public delegate int myDelegate(double D);
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public int Returnint( double D)

{
// WIOF CIOF 6T
}
public boid amethod()
{
myDelegate aDelegate = new myDelegate(Returnlnt);
}
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abDelegate(12345);

(Anonymous Methods) 4 sgaall J) gl
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private int[] numbers = { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 };

int[] EvenNumber = Array.FindAll(numbers, IsEven);

private bool IsEven(int integer)

{
Return (integer % 2 == 0);

}
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int[] EvenNumber = Array.FindAll(numbers, IsEven);
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private int[] numbers = { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 };
int[] EvenNumber = Array.FindAll(numbers, delegate(intinteger



Return (integer % 2 == 0);
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delegate(int integer

{
Return (integer % 2 == 0);
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public class DayesOfWeek : IEnumerable
{
String[] m_Days = { "Sun™, "Mon", "Tue", "Wed", "Thr", "Fri', "Sat" };
public IEnumerator GetEnumerator()
{
yield return m_Days[O0];
yield return m_Days[2];
yield return m_Days[4];
yield break;
}
}



Class TestDaysOfWeek

{
Static void Main(Q)
{
DayesOfWeek week = new DayesOfWeek();
Foreach ( string day in week )
{
Console_Write(day+ " ');
}
IEnumerator myEnumerator = week.GetEnumerator();
While ( myEnumerator._MoveNext() == true )
{
Console.Write(myEnumerator.Current + ™ ™ );
}
}
¥
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IEnumerator myEnumerator = week.GetEnumerator();
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int a
var b

5;
a;
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int a
int b
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public void ValidUse( Decimal d) {

var x = 2.3 // double
var y = X // double
var r = x / y // double
var s = "Sample" // string
var 1 = s._Length; // int

var w = d; // decimal
var p = default(string) // string




Sl 2 < Al 6 (50 ValidUse Al awa il var @l e Cay ey Ll Gilall 5 <Y
var & _paie Cay et Ll may Y Al (SW) i gy

class VarDemo {

var k =0; // WOl F3B wWGYKWF 6t A buHnk TMNgs CTOMbh CHo

// WIOHnkK aHublh oY wWOFCIOF MylUuHb A WpHTHOF OHF3/N1A0 CHoO

public void InvalidUseParameter( var x) {}

// NH3KOF wlOHnk wWFp CTOMNb CGHO b
public var InvalidUseResult() {

return 2;
}
public void InvalidUseLocal() {
var X; // = wyBblK CtHT b Hj3KWF A YI>
vary = null // null wry4dlOF eB TMN3OBF WHxX OF 333 DHF
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class Program
{
static void Main(string[] args)
{
List<string> names = new List<string>();
names.Add("'Dave™);
names.Add(**John™);
names.Add("*'Abe'™) ;
names.Add(*'Barney');
names.Add(*'Chuck™);
string abe = names.Find(IsAbe);

e bl



Console.WriteLine(abe);

}

public static bool IsAbe(string name)

{

return name.Equals("Abe");
}
}

ade Gl — 2SN e 2al g Hhaw e (5 63a0 [sAbe L) Al Al ally e 5 5le Galad) o &)
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class Program
{
static void Main(string[] args)
{
List<string> names = new List<string>();
names.Add(*"Dave');
names.Add(*"John'");
names.Add("'Abe') ;
names.Add("'Barney');
names .Add(*'"Chuck™);
string abe = names.Find(delegate(string name)
{
return name.Equals('Abe™);
D
Console._WriteLine(abe);
}
¥
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class Program

{

static void Main(string[] args)
{
List<string> names = new List<string>();
names.Add("'Dave™);
names .Add(**John™);
names.Add("*'Abe'™) ;
names.Add("'Barney');
names.Add(*'Chuck™);
string abe = names.Find((string name)=> name.Equals("Abe") );
Console.WriteLine(abe);
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(string name)=> name.Equals(‘'Abe')
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name => name.Equals(''Abe™)
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n => n.Equals('Abe")
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X => f(X)
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u‘Js: s it 408 Late S 13) 4l o) | lilkll aaialS Jans 4.,33\..;.4?\ Jhsall e a?“"&\ Cra GA.A‘j s LS
_Extension Methods@)la e QS\SS\ (KVA| d\)a 4.31..4\ LiSay  plS 443l &l ) EERIW] 9 ,Q:\ﬂb
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class Program

{
static void Main(string[] args)
{
string customerEmailAddress = ""test@test.com™;
if (customerEmailAddress. IsValidEmailAddress())
{
// Do Something. ..
}
}
}
public static class Extensions
{
Public static bool
IsValidEmailAddress(this string s)
{
Regex regex = new
Regex(@"\[ \w \.J+@( \w ]+ \ )+ \w {2,4}1$");
return regex.IsMatch(s);
}
}

35Sl 8 el 5 58 LS string & sl (e ke Ca e Ll ey 1368 String 4l (e dai 23U Laie
.customerEmailAddress = string <o =i a st yhaull 138 | 3iLudl

string customerEmailAddress = ""test@test.com™;
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IsValidEmailAddress(this string s)

{
Regex regex = new
Regex(@""[\w-\.J+@(\w-1+\D)+[\w-1{2,4}$'");
return regex. IsMatch(s);

}

Ol Jaadl LS Allall b g 8 a5 ) pualindl s W) Liagy 3 A0l anen 8 (i3S (631 Lo g ¥
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Object Initialization Expressions
S0l Al Wl ) ey

public class Customer

{
private int _id;
public int Id

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

}

private string _name;
public string Name

{

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

}

private string _city;
public string City
{
get { return _city; }
set { city = value; }
}

public Customer() {}

- ) laal) S o g e A el e QIS BLELE) L) 13)

Customer cl = new Customer();
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cl.ID =

1;
cl._Name = "Ahmed";
cl.City = "Cairo";
Object [ 3™ e\dﬁu\.} N Aailiadl e.xa Uanadd o A Eidy ALK lead) o Sl
F SIS 5 il a8lEns) oL SN (ailadl ad aaad Wika |nitialization
Customer cl = new Customer { Id = 1, Name = "Ahmed", City="Cairo" };

* AW (List) 4aaild & Gl Gl 1 jA5 ¢ 3aal ¢ 3 je GS de gann Jue LSy
; T G o A 2 5

List<Customer> listofCustomers =
new List<Customer> {

{Id =1, Name = " Ahmed", City = "Cairo" },
{ Id = 2, Name = " Mohamed", City = "Alex" },
{ Id = 3, Name = "Mahmoud™, City = “Tanta" },

(Anonymous Type) 4 sgaall g1 53
) 2,K )k

var pl = new { Name = "DVD", Price = 3 };
A ald S Laae I5 ,Price s Name (piva A Ao (oot 408 oLl Liad o0 S) s 8
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Query Expression

DSty 1 Jie g IS Ja S8 (e SQL pOkatu) CuiS Ja

var query =
from c in customers
where c.Discount > 3
orderby c.Discount
select new { c.Name, Perc = c.Discount /7 100 };

DY) 138 =l CHf Al aDlaiu) 1368 Calide 41 SQL - 43S A aDlainl) 13¢] 4l 43l e
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odae JSddaliag 45y 5k andind o) a3l aila 48l jolaall (e jaiae g) B2 s sal) il e
7alin p2aiu (a8 spreadsheet ol (8 45 jae Gy e Jans (S8 Tas 108 alas <l bl
sacl8 e by e Juasd Sy spreadsheets <lils acy zali 3 5! 5l math sl Excel Jie
Jdae JS o) 223 1388 5 Oracle sl SQL Server Jie <lily ac ) 3 1ol geali y anding culd Gy
A i) ) Aty 43y ks 4] clily

e bl N Jsasll lies D 23855 Language integrated Query sl LINQ 4 jedai Lia
48 (A5 oy 55 S (8 aad g5 o IS g8 alat Lanka SArraydl oa L alai da | GS G juane 4
array ) (835 sall QUL (e DY) cliSay 4df alad o g sl Gl e Ll (e Ao sana
s oo pSlial) liSey dum 4SH Al 2 81 8 Dby (e pBlaiY) Sy Lyl (LINQ plasiuly
5253 sall bl G alaiudt ) Le Lasy LINQ qabio ey ... i 5 S g LSy il Cued dipme
Joeodl x4

LINQ ¢!

.LINQ to SQL ¢ LINQ to XML ¢ LINQ_to Objects ¢ LINQ &5l ce Ll

gl ) aie] || s g gumsall ilia & JA Al LINQ o 5 CHf oo Al Clesiall @lls S 2ey
s e g ol 0 JaS3 o ALl 10D Lo Jaall 5 LINQ. plaiiad 248 e Sl Ganati (S nlial)
J Al 508k Al (e o ol atield eludiy oad O BiSa |l Lee Tl agdi 1 Y




LINQ <baDlaia)

Query Syntax

oo 8oke (U 3 &l das Jlas T ) g (Query Syntax ) #dlaiul (alall saill agds (S
:Age s Name, Language <& jiie &3 e (s 6ia5 5 Developer Lewl 438

public class Developer

{
public string Name;
public string Language;
public int Age;

}

138 (3o de sena oo 3)ke array Al palic o) o) 3_SIAN Jalay 458l 38 (e array <lla cli (s
o 1| IR IR N B4 _arrayJ\ Sl 33 ga gl K &l e ela_"mﬂ Qi 2y 5 .Developer Al

using System;
using System.Ling;
using System.Collections.Generic;

class app
{
start void Main()
{
Developer[] developers = new Developer[]
{ new Developer { Name = " Ahmed", Language="'C#" },
new Developer { Name="Mohamed', Language="'C#",
new Developer { Name="Taha', Languag="VB.NET"} };

IEnumerable<string> developersUsingCsharp =
from d in developers
where d.Language =="C#"
select d.Name;

froeach ( string s in developersUsignCsharp )

{

Console._WriteLine(s);

}
}
bl s 2SI 1 L Ly Lo s 3 yae clle Y $Object Initialization 2sas <idaay Ja
bl Gl ai (Bold) @i B 4, 5S4l
from d in developers

where d.Language =="C#"
select d.Name;



iy alide 43} aad BEx e QB ae () SQL adbeind DS gan 35k Jf (e DY) 8 18
sl
query (s @&l 2auy) o) .Query Expression 9 el (g oy JaS3 o U8
LiSay 3ae ¢l al (e ¢S5 Query Expression - .4 ¢ s 4 Ji =8l a4 Expression
a3 44k o1 o 58y Operator JSs .0perators e ¢l 3a¥) @i A sl & i g Lgany 34
:Select = galall e jall Glull dlainy) 8 5 5 Lss
select d.Name;
bl jaae e Ul jleaal ?33" Al 5 Select sl Operator AL ala e adl 1a
:from Operator Jb =&l ¢ jall Lyl llia
from d in developers
A AN Ol le o Gang s il 4ie 340 G g 3 ASY paay Operator ) 138 sk G
DY) (e ¢ 3all 138 Wl |Enumerable<t> interface Gk a sy o cany bl 4ie 23l
where d.Language =="C#"
st 4l ) Lgde alaing Cbgus Sl UL 8 a8 5 a6l Ja g il aasy (63 Operator ) s
Al s ]l il gl cald Glibnll ol 583 s gl LT 5 yild dlany
'Expression Tree e s il 44 jhay 408 liSay (Gilud) 2dlains)

IEnumerable<string> expr =
developers
-Where (d => d.Language == "'C#" )
-Select (d => d.Name);

Lambda Expression -l 2 Lambda Expression atx wisi€a Select s Where of LY
.generic delegate (» 4c sana (A o yi



(Full Query Syntax) Jalsll adlaiuy) gad

G &y Y] Eanty alalls dyalel) allaadl Fan 5 sie JSUe 3a 55 Ll (5 palat LS
Ay e eland i Cilalhiad) @l dea 5 4 glae die 5 4 i) Gl Wl 8 Clallaadls
We o ynl ellaadlé (s 5ulaiy) wllacaddly a) | Aaeat Gl Ao gleal) aliad oIl snst Gl g
OS5 IS Ay jall A3l 6d Full Query Syntax 4es 5 jondnl ¥ Gad i Ul ulie ye S8 L
Full Query Syntaxdl 1aa s La 558 (Jad 513 S e dled | agall dageia ye

&t =SB SQL e»_m ) ?L'J Sl agie | _e\)\a_\u" M Js <2 From A S L) cadaay @l adie )
Al i Select 4l Calaa g 2 Js) & From  4alS € g g Sile bz 13l Select 4l )
Oll8 ase Gaaiild il gl e ST el W) Lay g 4y d)lm,.&}hé}ﬂ Jaa _e\)ur_m" M

Gaddinl Ja L G | aendi o] @lil mal 5 8 IntelliSense  oond 448 oo e Lo gy Crans Ja
Mzl ll 138 8 0681 AUS die || Jaes 4feadiu) @il il g ¢ U8 (e Visual Studio g<bin
Al 3 gl adaind ) Aldinall jealially 2aiE ledaly il o giy Gla¥) (g 8 4l Cilaal
sl 138 A0S die MWia 2 &) (e Aalaid)

Using System.Xml;

IS o (s 5int Al el jelay meali jll and laaey Al Adasil) aim 5 System Al @i vie
Visual Studio sl 3l L System 4alS axy i€ aukaiind 3l System (s de iiall jualiall
Ja .IntelliSense  (cole 98 138 4iSE M) jaiall lagi (alins o 13l Alaisall jpualiall el

Select i From 13kl s a3aiuyl () 3 gl (Y13 suall Cinia g

Jhmal &5 53 Jsaall il S o B gas SQL - Leladind olE1 € From S sa 4S5 3 L
A G 51 J ganll sl (iS5 as Janzally jaY) Gl LINQ 45 .From  4alS asy 4t bl

S sl 138 e aa i Cagan (Al jualiall daaiy o 8 Select 4alS anyy bl e (5 ging

48 ya Visual Studio asbivs ol LINQ 4 &l 2dlinll) U5l 3 Select 4l LS o) i<
LS L€ o L) il i o Tl jaima () (e i yny Y Y Aldiaddl pealinll claud
Visual <=ty UL Y @bl jaas Visual Studio  edd 1agd 2SainY) J sl 4 From
Wl aasy UL 5 Lol inl (S ) Alaiaall jpaliall o8 Lo a2y 5 SlL) jaas e Studio

13 dale | Select J8 From 13l ) Caagd clil afie] | a5 Le lgie USG5 jealial) el 2008
S Sue el o el s Select U8 From «iS) _élle Sl agill Cavia ¢ g sall (1S



nJSal 13 e ()5S JalS SeinY) Full query syntax st s bl g saagall (I 3 gas
from id in source
{ from id in source/
Join id in sourceon exprequals expr[into id] |
Let id = expr|
Where condition|
Orderby ordering ordering ... [Ascending | Descending] }
Select expr |
Group exprby key

[into id query

g
from id in source

.
RN

-

qu.d\ ‘_g JP}AM J.ua.\zﬂe.m\ \.j\\“\.\ e)ﬂ.ﬁ L:”j\ ).ua.\zj\ (u.u\ id

Juadl :source

oAl QU

from p in Products

sac aey b o) oS 4l i LA form 3uke Laasy S ol form 3kl (Say Ada 4k ale
Join &l e sac laasy b o)) Laal) (Says Baal 53 e Ll s form & e

Select expr

.expression JS & i sa 5 Jsaall (e lera jius Cogu Al Jsiadl 5 Jial) g8 expr dua



Group exprby key

group 4 deat Casw Al Jasll 54 key Cus

Let id = expr

.Sub-Queries e Glhy LSl dae ji ciladlainl Jas aadiu

Where condition

Glly g clilall il Jaxs where 5ol asii Cua Loy 5l de sana 5l byl s condition s
Baasa Ja gl b il e Easlly

Join id in sourceon exprequals expr

Jshaadl o s sl G A8l (S5 aay o 58 A

Orderby ordering ordering ...[Ascending | Descending]

Jis e Il Jis Rl s o Daeliat 5l G L) clibal) e s i o5 A

into id query

el Sl dlend 4o Lo o3 Lete aDainsdl Cige (MK b Al aua

Al (e ool JS agdl Cogug Dbail AUS ) dalad) die al) aa 53 Coga a e (o0 Boke GBaw L
bl ol e GIE Y 8l el ) Ll



Query Operators

A8 s Y oy e Lo g 8 ) Lgias 35 Y Operators  (siee dea sy o 8 (15 sall 028
.Operator o WS lay i Wil Jalall ) Jadall S25 Operator

LINQ ae 308l U5 JIsa e 8 ke ed Leian si (e Liase Operators (e 2 seaiall & b LiSay
A st o ol ey DY) ) ) AEL a8 Dt () ) Lgmsnad o J1al ol

Aualal) aillee & JIsal

LINQ g= 15 3 Operators ) aaen zoa sy Sl Jsaal)

LINQ Query Operator®.1 Js

Aggregate All Any Average

Cast Concat Contains Count
DefualtifEmpty Distinct ElementAt ElementAtOrDefault
Empty EquallAll Except First
FirstOrDefault Fold GroupBy GrouplJoin
Intersect Join Last LastOrDefault
LongCount Max Min OfType

OrderBy OrderByDescending | Range Repeat

Reverse Select SelectMany Single
SingleOrDefault Skip SkipWhile Sum

Take TakeWhile ThenBy TheyByDescending
ToArray ToDictionary TolList TolLookup
ToSequence Union Where

o gall L saacY) Gy b o 13agja;jjq)§ml\aaqc}4a€j_\.szm;‘ﬁ\Aa,m“_mﬁﬁd\j

51 aeldagl e dpulu e 57

zenald il e 2al g = sk Caddl 3 52 agliag g

Ja b aglS aga il il slaliddl s Operator




Gle gana palic & Operators A7 B SN Cagn S (Elements ) waliall
. ralic de sana o (s giad palic Lol ) 4l L 4l List ) S cld siadl Jia (collections)

Aggregate

G sl pen ClS o s dyleall Gy Aggregate operator asi . aliall JAl ia 184 5 jaic
g | PN (S S e R D B

int[] ints = {1, 2, 3, 4, 5, 6};

var query = from ...; // vJ1 IOF A litfFgo0 edT lFYx ab/lg hbwuF 43bY

int sum = ints_Aggregate( (a,b) => a + b );
int product = ints.Aggregate( 1, (a,b) =>a * b );
int sumpl = ints.Aggregate( 0, (a,b) =>a + b, r =>r + 1 );

720 s product Jwriell dad mualiy 21 (ssbesi sum el dad sl 2SI A 181 day
Ao JBa 138 (IS 22 (55l sumpl prdall dad ol

All

IS Ja Ad jaa  pi ) a siila A Operator 328 A ol | (pze o i (3881 yaliall JS b
il a8 ) agal 2din) agaa yiv (Al Doctors ) JS Ja s il o8 5 agal Doctors

Doctors doctors = new Doctors();

Var query = from doc in doctors ...;

bool allHavePhone = doctors.All(doc => doc.Phone > 0 );
bool theseHavePhonr = query.All(doc => doc.Phone > 0 );

False 5 True 0585 dagill Gk

Any
Agsladl Lo gl (ary (38 paie () e aaall 5 UL jaas (wads operator J\\h&se}fg
5l dnaa 3 (e Doctor ) Gllia Ja 48 e & g5 bl a yiaila

Doctors doctors = new Doctors();
bool inCairo = doctors.Ant( doc => doc.City == "Cairo" );

.False sl True dauil)



Average

ae e sl g gana addll Jas gl

ing[] ints = {1, 2, 3, 4, 5, 6 };
decimal?[] values = { 1, null, 2, null, 3, 4 };
Doctors doctors = new Doctors();
var query = from ..._;
double avgl = ints.Average();
decimal? avg2 = values.Average();
double avgYears = doctors.Average(
doc => DateTime.Now.Subtract(doc.StartDate).Days / 365.25 );
var avg = query.Average();

1) A8 pay asii L e sill g I zlisd avgYears o) afie) | $ # b zlisg Le cllia
365.25 ozl dand &3 ((Jandl 5 siSall 4 Tay 3 gl ) Jead) Ty Gy )l e 2 ha 5 )
Aaigale e dery Al O sline 138 1.5 e gl )5Sy 5 dandl Al sac sa

OS5 avg2 Jsdally ladse e daguda jnts ol & sane 85 3.5 (5 sbad alad gugl Juriall dpnilly
il Wl 33\34 La &gl e 4. suia values Q%Jﬁﬁ\ﬁﬂ\&wﬁj 2.5 4iad
(o sie W Cany (S dane o Blatal 20 ol (aid A YY) 4laid alay U qug

Cast

Sine g s Al ealiall g1 550 Qo saty a8
ArrayList al = new ArrayList();
al _.Add(*'abc'™);
al _Add("'def'");
al . Add(*'ghi);

var strings = al_Cast<string>();

string & sl (A Ll sa3 5 ArrayList g i) (e aliall (e de saaa il 3 <UI

Concat

)y jeaic lanad jasy (n waic (Concatenate) L asiy

int[] intsl = { 1, 2, 3 };
int[] iints2 = { 4, 5, 6 };

var queryl = from .._;



var query2 = from ...;

object[] objectsl = { "abc, "dfe" };
object[] objects2 = {1, 2, 3};

var all = intsl.Concat(ints2);
var results = queryl.Concat(query2);
var result = objectsl._Concat(objects?);

a8 Concat Operator 0¥ .(1, 2, 3,4, 5, 6 ) st all il dad zeuai 5 oS 124 25 ey
CiSS al LY 4iad alai Y result sdiall s sl aic lawali G jnts2 s intsl cppainll daa s
EJAJS@\JA d)ﬂé\d‘}(} e)uu.u\

Contains

4 Doctor Glia Ja 48 jaa 3 5 Glil a yidilh dlime dad e (g fing Jd palall JAla Sayy

aill Lealari s Doctor (A (e Adiis Jamy @ 83 Allad) elli 8 ¢ adiial) 8 Jery J) ) Ahmed
Yol e (5 5ing aiall QS 5 35, Leie Gaa (A

Doctors doctors = new Doctors();

bool docExists = doctors.Contain( new Doctor("‘Ahmed™, ... ) );

D) dati Jaly Candl o8 aDlaiul) Jany o siis) & 5 AT 4G Hla clla

var query = from doc in doctors
select doc.Name
bool docExists = query.Contain(*'Ahmed™);

Count

.(Collection) 4e saxa sl Jalay Al jualiall 2ay o 4

int[] ints = {1, 2, 3, 4, 5, 6 };

decimal?[] values = {1, null, 2, null, 3 };
IEnumerable<Doctor> doctors = new Doctors();
Var query = from ...;

int countl
int count2

ints_Count();

values.Count();

int count3 = doctors.Count;

int count4 = doctors.Count( doc => doc.City == "Cairo" );
int count = query.Count();

TR q;ﬂ\;gxsagtu



countl =6, count2 =5, count3 =12, count4 =5
DefualtifEmpty
Apual YY) Al aum g i Al Gl aaas a1 18] 5 Al ) A pin g ald & 8 uaic Gllia IS 1)
L raiall Slln £ g dalall
int[] intsl = {1, 2, 3, 4, 5, 6 };

int[] ints2 = { };
var query = from ...;

var ints = intsl.DefaultlfEmpty();

var Zero = ints2. DefaultlfeEmpty();
var minusl = ints2. DefaultlfEmpty(-1);
var result = query. DefaultlfEmpty();

Alaid C._uaf\s Zero ):uu.d\ L) _f.(;)\é g oy Sy ints1 ).uu“.d\ Qa8 yud) Aiand C._uai ints J:\Z\.d\
minusl saixlls . jia A intd daal 58Y) iadll s int £ sl 0o 25 8 ints2 Lsddl Y 0
~Lhs (e OIS 1Y dnal i) ad oty Uiy 18 ints2 waiell oY @lldy -] 4l anad

Distinct

PSS () s @l gla b o s

int[] ints = {1, 2, 2, 3, 2, 3, 4 };
var query = from ..._;

var distinctints = ints.Distinct();
var distinctResult = query.Distinct();

3 Sl pealiall JS Gda a3 43 (5 (1, 2, 3,4 ) sl distinctints dad ol 2 <I) 345 2ay

ElementAt

AN o Al Al Sie Badae A0 8 53 sa gal) daidl) gla b oty

int[] ints = {1, 2, 3, 4, 5, 6 };
Doctors doctors = new Doctors();
var query = from é¢é;

int third = ints_ElementAt(2);
Doctor doctor = doctors.ElementAt(2);
var result = query.ElementAt(i);



Al (G ytin (1) &) ints wainll B ail o) 0 Aasll (g la CH (B L) O g ad) e
2 sl third sdial) ded ol o 6SI) 1aa Jdiy T3Sa g sl g o8, 4l (8 (2) a5 0

ElementAtOrDefault

Ae o llia G oS 38 a3l eyl (8 2AY) ae Badse A 83 g sall daidll g la

ing[] ints = {1, 2, 3, 4, 5, 6 };
Doctors doctors = new Doctors();
var query = from ¢é;

int x1
int x2

intsl.ElementAtOrDefault(2);
intsl.ElementAtOrDefault(6);

int x3 = ints2_ElementAtOrDefault(0);
Doctor docl doctors.ElementAtOrDefault(2);
Doctor doc2 = doctors.ElementAtOrDefault(-1);

var result = query.ElementAt(i);

Aole Ay 4 o Vints eaiall 0¥ @lldg 0 ool x2 iiall Aady 3 (oslod x1 prial) Ao
Al o8 4l gTi s s o8 Al (e fagi bah pualic du o (5 giny s

Empty

var emptyDocs = System.Query.Sequence.Empty<Doctor>();

foreach( var doc in emptyDocs)
Console._WriteLine(doc);

(e & 5 e Ae U de ganal dals Gllia S W 1Y) 2ée Operator ) 1aa

EqualAll

s g paalinll Gudh GMany | IS 13) 0SUY 5 ualiall (e (tie sane 4 lias Operator A1 13 iy
var queryl = from .._;
var query2 = from .._;

bool equal queryl_EqualAll(query2);




Except

g 5a e 5 (oY) Ao sanall (35 g sall aill ga iy pealiall (g (e gene L jlie oy
(DS (5 A Ae sandll
int[] intsS1

int[] intsS2
var diffints

2, 3, 4,5, 6 };
’ ’ 6’ 7 };
ntsS1.Except(intsS2);

w N

{1,
{1
i

(2,4,5) ks diffints paiall dad sl

First

A2l e de ganad) dlli () 65 G da s | pealic Ao gene B Al Jl pla siul o sk

int[] ints = {1, 2, 3, 4, 5, 6 };
Doctors doctors = new Doctors();
var query = from ...;

int first = ints.First();

Doctor doctor = doctors.First( doc => doc.City == "Cairo" );
var result = query.First();

.1 bt first paiall Aad mouad o oSl davy

FirstOrDefault

Ae Ao ganall 55 o)) Alaia pa |, palic Ao sana 8 dad Jsl pla yiuls a5y

int[] intsl
int[] ints2
Doctors docto new Doctors();
var query = from ..._;

{1, 2,3,4,5,61%;
{}:
rs =

int x1 = ints_FirstOrDefault();

int x2 = ints_FirstOrDefault();

Doctor doctor = doctors.FirstOrDefault ( doc => doc.City == "Cairo" );
var result = query._FirstOrDefault ();

Ae b ints2 de senall (Y |0 (55t X2 A5 1 (5 sbasi X1 A raal 35S duii,



Fold

Aggregate Operator - 4lis Operator J 13 jixy

GroupBy

5 le 2 Ct':é.d\} (Key) Ctié.d (88 5 de gane J2 32 a gall paliall &=k Operator KV PPLT
Doctors doctors = new Doctors();

var groups = doctors.GroupBy( doc => doc.City );
foreach ( var group in groups )

{
Console._WritLine(" {0}: ", group.Key );
Foreach ( var doc in group)
Console.WriteLine(” {0}, doc.Name );
¥

iy City s 5 Zldad (G5 45 e doctors Jalas2sa sl paliall e (5 gia groups _saiall
Zldall dad olina i group.Key LUS die A groups Jals hadd sl s paie (e 5 ke group
il A g5 sy )

- Al Jlia
var groups = doctors.GroupBy( doc => doc.City );
var groups = from doc in doctors
group doc by doc.City into g
delect g;
var groups2 = doctors.GroupBy( doc => doc.City, doc => doc.Name );
var groups2 = from doc in doctors
group doc.Name by doc.City into g
select g;
Grouploin

pelaly CLlll Groupdes o5 (e gaaall a8l miilie (3 5k (o Lagadany (ic sana Loy
DataSets.SchedulingDocs ds = FillDataSet();

var working = ds.Doctors.GroupJoin( ds.Calls,
doc => doc.Initials,
call => call.lInitials,
(doc, call) => new { doc.Initials,
calls = cal }



foreach ( var record in working )

{
Console.WriteLine( "{0}: ", record.Initials );
foreach ( var call in record.Calls )
Console _WriteLine( " {0}, call.DaeOfCall );
}

Intersect

58k e paliall sda () 6S5 O da s (e gena B ALl pualiall g la yiuls sk

int[] intss1 = {1, 2, 2, 3, 2, 3, 4, 5, 6, 8 };
int[] intss2 = { 6, 1, 3, 6, 7 };

var queryl = from ...;

var query2 = from ...;

var commonlnts = intsSl.Intersect(intsS2);
var commonResults = queryl.intersect(query2?);

(1,3,6) sstsi commonints siall dad o)) J& o L€y sl elli 8

Join

.SQL & inner join ke Jis Ledia #lit JYA (e baa (e sana oy )
DataSets.SchedulingDocs ds = FillDataSet();
var working = ds.Doctors. Join ( ds.Calls,
doc => doc.Initials,
call => call.Initials,

(doc, call) => new { doc.Initials,
calls = cal }

Last

Ao seadl (B juaie Al pla jiul o dy

int[] ints = {1, 2, 3, 4, 5, 6 };
int last = ints.Last();

(JaST) o ¢zl last il ded




LastOrDefault

Ae i Lo 5% o) Jaing e sena (e peaie AT pla il o 56
int[] intsl1 = { 1, 2, 3, 4, 5, 6 };
int[] ints2 = { };

int x1 = intsl.LastOrDefault();
int x2 = ints2.LastOrDefault();

0 ol X2 uaiall dad g 6 (s slud X1 priall Aad

LongCount

Longg sill (e e (8 ziUll g la jiu) g Ba0as de gana alic day o 680

int[] ints = {1, 2, 3, 4, 5, 6 };
decimal?[] values = { 1, null, 2, null, 3 };

long countl = ints.LongCount();
long count2 = values.LongCount();

.5 s values 4 5.6 s sbd countl dad

Max

Ae gana (8 pain] dad ST Aal
int[] ints = { 1, 2, 3, 6, 5, 4 };
decimal?[] values = { 1, null, 4, null, 3, 2 };
var query = from .._;
int maxl = ints_Max();

decimal? Max2 = values._Max();
var max = query.-Max();

A s b max2 sl dad g 6 (s slud maxl el dad

Min
Ae gana ddad sl oy

int[] ints { 6, 2, 3, 1, 5, 4 };



int minl = ints.MinQ);

OfType

A g 5 e 0SS Ol da i Ao gane (G383 sa gall jualiall ) aiuly o
System._Collections._ArrayList al = new System.Colliction.ArrayList();
al _Add(1);
al _.Add(*'abc™);
al _Add(2);
al _Add("'def'");

al .Add(3);
var strings = al.OfType<string>();

.(abc, def ) 55k strings dad s Alall o3a

OrderBy
il e 0 sSE Ao sana Lal OIS 13) | jualiell ad 2aY G g Gacliai G 55 de gaaall jualic cag i

by e Wiy &) aiily 54l gic 5 danl 5 candall a8 ) (e ) 55 LY clly cilS oLkl
caall 28 )1 G5 Sia cLda¥) ULy (e dad (Y G5 4y s LY

Doctors doctors = new Doctors();
Var doc = doctors.OrderBy(doc => doc.ID );

OrderByDescending

Lt G 3 bl (i 5 el o2 81 Siludl Operator ) des iy a 58

Range

_ehdgdaﬁédééjdﬁ'é‘)ym (integers)z\;,;;mﬂ ?GJY\OAMJJ};?)ZH

var oneToten = System.Query.Sequence.Range(1, 10);

Repeat

Sl sae ga (S g 5 ) Sl pall 280 ga J YV B0l pall (e (i dand dima Al ) S




var zeros = System.Query.Sequence.Repeat(0, 8);

Reverse

As gana (5) (A B35 gall pualinll sl i uSay 2 58

int[] ints = { 1, 2, 3, 4, 5, 6 };
var revints = ints.Reverse();

(6,5,4,3,2,1) st revints 4aii guas

Select

e gane Mia | jualic dc sama (8 jaic (e bdae Gl ad lidl e Operator A1 1 WiSay
il o2 Jla) Wiy by 520 e (5 5imy Gapla OS5 oL 4 jealic e (5 5ind cLkY)
AVEPRRS N
int[] ints = { 1, 2, 3, 4, 5, 6 };
Doctors doctors = new Doctors();

var samelnts = ints.Select(x => X);
var names = doctors.Select( d=> new { d. LastName, d. FirstName } );

OLial bl names sl Wl Lints (o8 325 gall paliall JS Lidl Ldggmelnts uriall 3
Lk il (e ads ABlad) and 5 J Y1 an¥)

SelectMany

oo 3oke L paliall ¢ 68 de gana Lnal s Gle ganall (10 Ao gana (g0 lily pla jiuls & 6
Ac sana yiiad arrayJ\ d‘}[ Gle ganall (10 de gana and Al &l 3 array

// dF THYTRhB eB WKHrk CT1TO/b
List<int[]> list = new List<int[]>(Q);

int[] ints123 = { 1, 2, 3 };

int[] ints456 = { 4, 5, 6 };

// WKHr® F YF 4 THYROF wTfrYw
List_Add(ints123);

List.Add(ints456);

var flat = List.SelectMany( X => X );

& N int t}d\ e (8 san ) (int]], int(] )M\ Cilsl List & aliall e Lialeiul
(1,2,3,4,5,6) cb 4iad mual flat jiaiall 2o selectMany alaaiul



Single

_Lﬁé;;[,iy‘ﬂc\@eas:qud\Qjﬁstj.bgyi_chwgum(Jnlaﬁ.xqj_)uim.EL>JLJ%ej%
int[] ints = { 3 };
Doctors doctors = new Doctors();
Var query = from ...;
Int lone = ints.Single();
Doctor doctor = doctors.Single( doc => doc.Initials == "mb1" );

Var result = query.Single();
int pagerNum = doctor.PagerNumber;

dad A painll a5 doctors 4 seaall (e dadd aal g paic Jaay 43l 23 doctor priall Al
AU IS S jeaiall Jesy oY) uaiall 138 mb1 s sl 438 Initials

SingleOrDefault

Ae b de sanall 065 o Dllaia) ae L) Operator ) (i

Skip

A5 e yualiall (e (pre 2o Sl Operator 1 13 s
int[] ints = {1, 2, 3, 4, 5, 6 };
var query = from ...;

var last3 = ints.Skip(3);
var bottoml0 = query.Skip( query.Count() i 10 );

3 a5y Chsw bottom10 s . walic B3 J40 a4 @y (4, 5, 6 ) sl last3 .. dagil
sodie Al g paliall pen aa vy Cisu Iy 10 pgie ¢k 5 ealiall mes

SkipWhile
e da 8 (3883 1Y) WY patal) ads

ing[] ints = {1, 2, 3, 4, 5, 6 };
var Last3 = ints.SkipWhile( x => x < 3 )

(4,5,6) zuai Last3 uaiall dad



Sum

e de gane ol pan o 8

ing[] ints = {1, 2, 3, 4, 5, 6 };
Doctors doctors = new Doctors();
int suml = ints.Sum();
double sumYears = doctors.Sum( doc =>
DateTime.Now.Subtract( doc.StartDate)_Days / 365.25 );

Take

40 o Gsindic sena iy IS 1Y) Nia | jeaic J5l (e Telail Basa jualic LpeS gl il a0
sanall a8l S 1Y B Jlea) pe i yualic 10 Jsf gla yiul Sie WiSay Take aladiuly juaic
OsSE G dagill g0 e ST QSN A2l OS5 Cau 4l (B0 (e JEl 4cls inY

ALlS de ganal)
int[] ints = {1, 2, 3, 4, 5, 6 };
var query = from .._;
var first = ints.Take(3);
var toplO0 = query.Take(10);

first Juaiall dad Uil oSiCay

TakeWhile

13) paiell & yiy IS a8l € SkipWhile Operator OSAE Jadase da il @80 Al jalial) @JL.»\
Cre oy (38a La 13 jeaiall 2L (uSall 568 TakeWhile W) (pae oy (3iai L

ThenBy
"9 gl 3 oK) 1agd as)

Doctors doctors = New Doctors();
var docs = doctors.OrderBy (doc => doc.City).ThenBy (doc => doc.Name );

3 e Leaii i oy bl it 5 2m &3 City Al (@5 ualiall i il GroupBy pladiul ah Jaadl LS
alie 3 ke ) Of City e Aaildl) a5l sa 5 J5¥) il 8 4l (m jisilh S G5 (5 A




3138 5 Name - (g aguii 5 dmy o35 pdindl jualiall 628 e ThenBy b, City dad (i agl
Aelita City W palic e gana S

ThenByDesecnding

Ll syl xe @illl operator A (s

ToArray

array IS o Lt 533 5 ) pla il o s

Doctors doctors = new Doctors();

var query = from doc in doctors
where doc.City == "Cairo”
select doc;

Docotrs[] Cairo = query.ToArray(Q);

ToDictionary

ua S (two Dimension array) Crasd) Cild 48 shiadll 4udy S (A Lgi jad 5 Sllall g la i)
.Dictionary<K, V> < O3 astall 8L e Adlide dad Jasy Oi oY Ad siaall o2y 8
Doctors doctors = new Doctors();
var query = from doc in doctors
where doc.City == "Cairo"

select doc;
Dictionary<string, Doctor> Cairo = query.ToDictionary( doc => doc.Initials);

Aalarial) daill o Al 5 Flidall Jiad (J oY) Ladll | Caia IS 8 Giiad 330 Dictionary o
& 4l dedll 5 doc.Initials o 4 JsY) Al dictionary ¢S Ll Gilull 35Sl b ~lidally
Yad  Slily Caa Gl 5 dadd sl g Ol oy (S (SN paiall maas (S S doctors _aice
A aal g by sl Wiy ailily JWlSs doctors aie zuay o (e

TolList
List<T> A8 (8 L a3 5 il ol il

List<Doctor> Cairo ¢ query.Tolist();



ToLookup

¢S Dictionary<K, V> (A8 4w (SN 138 Lookup<K, V> (A 8 e jas 5 bl gla sl
B3 kke b 4 Al adll 065 G (5 5l

ToSequence

Y Sl & I kS o casy Operator A 13 dee 33 )l & 54

Doctors doctors = new Doctors();
int count = doctors.Count( doc => doc.City == "Cairo" );

Uad 8 Gy G 06 138 (S) Caiiro (8 O ssiry Gasdl) slidall dae 3y 53 L) eacal 5 0 S0 28 b
o=l operator I Lyl s count e duals Wl doctors de seaall OF @lldg 5 &I hdws vie
S o Sl ey (15 operator 5 dpalddl G (el Gasy Cou A count e Ling=

AlCEAll s3] e JaS ToSequence ek

int count = doctors.ToSequence() -Count( doc => doc.City == "Cairo" );

Union

(O At el il o s AT Baay ol ptie sana 8 ALl Gl s jiul & 5

int[] intS1 = {1, 2, 2, 3, 2, 3, 4, 6 }
int[] intS2 = { 6, 1, 3, 5 };
var alllnts = intS1l_Union(intS2);

Y g;w 4adll by & il 43l sl WS (1,2, 3,4,6,5) s allints el A8 Tl
Al Aadl) B

Where

Aol Ead Sl Ll e il

int[] ints = {1, 2, 3, 4, 5, 6 };
var even = ints.Where(Xx => x % 2 == 0);
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LINQ to SQL

o jlaciall il ae) @ o AEdlall Ll e aDeinYU Galadl ¢ adl 8 LINQ, 8 6 5 paf 5 Jsl

Gua Glilall acl @ 8 45 K]l clilul) & Jalaill g 3y yla &l eﬁg LINQ & el e

A Qe el il 32218 ) 4l i 5 SQL pSlatial (35S (10 4558 Le Jy s LINQ o 58
var query = from c in Customers
where c.Country == " USA"

&& c.State == "WA"
Select new { c.CustomerlID, c.CompanyName, c.City };

(IS g SQL pSliasl (A J sads o g 35S 12

SELECT CustomerlID, CompanyName, City
FROM Customers
WHERE Country ="USA" AND Region = "WA*®

SISl aladinly (S ol LINQ, polein (S S V) Al 3o Jlas (0 a5 Layy aall 138 )
5 DBMS b e ol pBeiul) (e @il IS el A fan jiall Al 5y s (e ) o
e G TLINQ ARERHER RV A iy e SQL PP 2 o3 Al Sie Ll 4l A e ol
dhle iy GLLY) A8 jaad K1 ALY olli Blals o 56 Of Lile olia (e Gua ISQL aDlatin L5 oy
54 Lo agdli O any GIX 5 1INQ to SQL = w=lal ( Entity Model ) 25380 =3 5ai g8 Le agdl

.( Deferred Query ) Ja3all a3laiuy)

LINQ to SQL & <l sixl)

OS8O g 35S0 Jaly Glaadi la g Lia s oy o ¥ (258D s A () ) A s b 6!

35 sall QUL Cain Caal Attributes Wl 0sSe o 1Y Qi) @lliy | Jsas Y (Class ) 4 <l
i et O Al clind 50 JA (e Gl J aal L8 53 sa gl Jgiad) JS Gt (51 . Janl Jala,
A0 STy g2t Jlay JUD 2SI U Lgie Eaats ) SN Lgaa Jalatll oy CaS 5 oale g Attributes

[Table (Name = '‘Customer'™)]
public class Customer
{
[Column] public string CustomerlD;
[Column] public string CompanyName;
[Column] public string City;
[Column(Name = ""Region'] public string State;
[Column] public string Country;

b
zisai sl Jsaall 23 gai Conpal A5 @lls JSAN gy [ ] Geesdl) (o A S ) &5 Attributes -
RPN



Ord A Y i Y Leeadind 40 i€ JKI A 0l 23 g iy ol planas Cad @il Jaall pueal
g Al Jshaadl 5 il sacld L) 5 dbml <ale ddlial SliSay Visual Studio alaaiul sk
FYIERNIRTY e\d;ﬁu‘zldzﬁgﬂ:ds Lo JS5 el Y a oMl 381 ad ¢ Visual Studioejﬁg}l.@_badalaﬁ

: IS asladind g caldll (e (Instance) 43w Jas

DataContext db = new DataContext();

Data 4wl aldll 483al) 8 DataContext s Visual Studio oy sl caldll anl (o (5 5 WS
Visual Studio leiua 4adS 48 Context 4alS Lol cuil & A (e and) 138 5 Lot

il & JatnY) LS V) WiSay dbmll cale (e 4 Jae 22y 5 sl o2a b

var query = from c in db.Customer
where c.Country == "USA"
&& c.State == "WA"
Select new { c.CustomerlID, c.CompanyName, C.City };

foreach( var row iIn query )

{

Console.WriteLine( row );

}

13 5 .(Anonymous Type )gsill daaa e 4l glvar g5l (e paie iy yady Liad 40000 4
: ‘:J\:\J\SM(-;M}” Jaa 4 _e)\a_mj LY Aail e ey iRl

Customer J s> (4 25 sall € (10
State = WA s country = USA Laic

.CustomerID, CompanyName, City G|

Aen o5 @l aey 3 DY) 138 285 (e dra el il Jasy sl Y1 query sl
Al e yhaa IS Gy asdig ?M“‘“}” ol g oall yridll Jalu o) 5 53lL foreach

Stored Procedures

Glal i) ac) 8 Alle b dagall 5] (e Lainy clild) ¢ iy Stored Procedure sl
i LINQ, Aol 51 agile din) @liSaid Stored Procedures (e (5 sa3 by acld el (1< 1))
Alal) &l Caoda g 0245 o llaall Procedure Al caay Ao (o siat Al cay pad aay (81 A 5l
Of a5 Jghaal) ae Gl Uilad LS Procedure ) vl Sill & Attributes Ll 0sSe o oy




doml  cale Jals iy Al el Cay et Sludiy o 3 g) Chay ol i ety o 68 Gl 31 Y Sl J 48
A U ) i e e Y oS shaal iy el ateriid (53 Calal) i L)

[SoredProcedure( Name = *dbo.[Customer By City]')]
public IEnumerable<CustomeriInfo> CustomerByCity(String parml)
{
Return (1Enumerable<CustomerInfo>)
this. ExecuteMethodCal l<CustomerInfo>(
this, ((MethodInf) (MethodInfo.GetCurrentMethod())), parml);

}

ASSE Y 1 I Al e dine sed qalally Ailabd (L 5 ) Uiy Y 2SI o) e |

: SIS o gle i) Wiy 25811 Jalay Al ) e procedure A <y s a3 () 2 g Al lli &

var query = db.CustomerByCity(''Cairo'™);

Compiled Query

o L zliad Lo Glle dagal) 8 Galise af ae aDlain) (el aladiul sale) I zUas Gla)
(0sa3) Optimization dexs DBMS ) sy a5 Gl 1aa ) 2l Le Ll 40l o 3ad 81 )
(compilation ) ea s dlee 5 elaY) el Slld 5 (Application) Gadad 5) (e el 2Dlaius]
i gl g G DBMS A 0¥ 4w aSlaill) Jus ) (3l Gkl ool 30 ) ) (ol @l oDl
Optimization Jasd iagl jisl LINQ a8 e Allu )l a3 e JS 8 D)) Jidaisale 8
SQL Al cuulie oDl A3 LINQ. Homse sy @ Daial) Jlu )l 5858 0 IS (58 81 300U
plaaiul &)k e @by Optimization Jead 3aa 44 )l | INQ &l paii N DBMS ) 4l )Y

3 JS (4 D) das 5 ) pa il ZUay o) 44dl) el alaasiuly . CompiledQuery (oo 458

AUl S kil Lgd anla

DataContext db = new DataContext();
Table<Customer> Customers = db.GetTable<Customer>();

var query = CompiledQuery.Compile  (
( DataContext context, string filterCountry ) =
from c in Customers
where c.Country == filterCountry
select new { c.CustomerlID, c.CompanyName, c.City } );

foreach ( var row in query(db, "USA"))

{
Console._WriteLine( row );
}
Foreach ( var row in query(db, "ltaly ™))
{
Console.WriteLine( row );
}



polaiay) Ll Led juaic PR a2l ) WS 3 CompiledQuery.Compile() Ala Beadiu) |5 5 S
AdlA . Aaiy 3y JS (4 pe 2By cledinly Bad s Lambda Expression JS& e i€ ladd 4uds
s AY e

O ol e Loy )l 13l G var AS 8 () A0 Casas aDlatY) 2858 Aoy o Jaadle 58 LS
S o) elle Cangy A Gl d ) aiie) | aladinY) sale) A sead static S 8 aDlxiuY) A
P | YR (|

public static Func<nwind .Northwinf, string , IQueryable<nwind.Customer>>
CustomerByCountry =
CompiledQuery.Compile (
( nwind.Northwind db, string FilterCountry ) =>

from c in db.Customers
where c.Country == FfilterCountry
select c );

static void CompiledQueriesStatic()

{

nwind.Northwind db = new nwind.Northwind( ConnectionString);

foreach ( var row in CustomerByCountry( db, "USA™ ))

{
Console.WriteLine(row.CustomerlD);
}
foreach ( var row in CustomerByCountry( db, "USA™ ))
{
Console.WriteLine(row.CustomerlD);
}

Jaxd 213 Y 5 Compiled Query (sas s 13 aladiul axe 8 jSa5 @bl atie] o 6K 138 4y ) ey

Ol Tam 3 581 Caagd o) (81 4lSE 4 graay (3581 A5l 8 (K1 ¢ 3 Y Optimization !
elia G sthaall . Compiled Query s daal (8 aadins ¥ 8 Sallh b alee (34 gria () 225
Lo hoa®i Al Gl e vl @lia 5 Lede il a3l saaad) il g Cf 4ad 48 jaa ga Lo

cilibd) e adlaiudd Adlida § 4k

Ayl WSlatil (5] Amy &3 e (e ApeS Ao gane Clus a6y 58 5 SQL Aal 0 5iSa U 2 latY!
.Chocolade 4eu) 2Dyl 138 & mitall Leaw o (e e (e Bas g oS

SELECT SUM( od.Quantity ) AS TotalQuantity

FROM [Prosucts] p

Left Join [Order Details] od ON
od.[ProductID] = p.[ProductiD]

WHERE p.ProductName = "Chocolade*

Group By p.ProductName

SIS 5 i g LINQ iy oDlains ) ll3 LS )



var queryJoin =
from p in db.Products
jJjoin o in db.Order_Details
on p.ProductlD equals o.ProductlD
into OrdersProduct
where p.ProductName == "‘Chocolade"
select OrdersProduct.Sum( o => o.Quantity );

var quantityJoin = queryJoin.Single();
Console._WriteLine( quantityJoin );
Ul s ot ol 4y ¥ G joa Tauaad ol gaadl oy 483 waal Join Leadind Wl Jaade g0 LS
fAlls d}gjl;ﬂ(Jg‘sﬂ\ZEDMJSCHJ»a.%AASLJ}JeDMﬁu\aJﬁSgL|NC1
var queryAssociation =
from p in db.Products
where p.ProductName == ""Chocolade™
select p.Order_Details.Sum(o => o.Quantity);

var quantityAssociation = queryAssociation.Single(Q);
Console.WriteLine( quantityAssociation );

AN IS cpallall o KI5 gh SQL 258 () i) aedlain) dysay LINQ o5 Leie
Jshl 4t G 3 & e Lagh ST oy Tapan dgd 48]l aans 3 6211 5 J oW1 2581 ()] Lagin

B A il Jy L padiad 455k ) LINQ ped O Gillall (352 g g A8 LS 3 Ul dllaial
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iy o 43y yhay e dallane GliSay s 13 3ilud) operators Al s alaaiuly

var chocolade = db.Products.Single( p =>.ProductName = "‘Chocolade™ );

var quantityValue = chocolade.Order_Details.Sum( o => o.Quantity );
Console._WriteLine( quantityValue );

A Jsaall o 0l 5 shall o Leae Jalais 1) 45 60 apaaty a6 (lad) 35S0 8 3 6Y) 3 gladl)
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var quantityChocolade = db.Products.Single( p => p.ProductName == "Change" )

.Order_Details.Sum( o => o.Quantity );
Console.WriteLine( quantityChocolate );

(Bl Gaals o 1aVL Aalall ) shpdi dagis 430 V) 3aa) g Alas 431 (e ae b Gilad) 358N Dl say
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Ly i ikl 1 Jaall 335k e bl () Jsa slls a1 mali ) Lo sy 30 cladlainY)
U seae sl aladiuly Sl dagts o Juasd cuS 1) LAY caladl 8 oS0 Juadl o1 iy
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(Direct Queries) 3 <ilsal) Cladlaiuy)

JUall dass o LINQ, (o8 325250 al) SQL - D jae iany phadia) ) 2 lias 38 (lal) (mny B
Al Y PIVOT sl alasiul sl Common Table Expressions (CTE) 3w aladiul ) zliad s
ExecuteQuet<T> Ay aladinl Ay @l i gy N JUL & jaall 03] Al s 204 LINQ
i s¢d ExecuteQuery<T> 8255l T G G pady UL Bac ] il o Sladul Jlu )Y
i,y 13l 48 jae lie o gllae (ud | JUN 36811 G gty L Lgie A 8 g 1) 4553

LINQ Jala 3 8le SQL adbatins) LS liSay lif ol of G gllae o8 La S

var query = db.ExecuteQuery<Employeelnfo>(@"
With EmployeeHierarchy (EmployeelD, LastName, FirstName,
ReportsTo, HierachyLevel) AS
( SELECT EmployeelD, LastName, ForstName,
ReportsTo, 1 as HierarchylLevel
FROM Employees
WHERE ReportsTo 1S NULL

UNION ALL

SELECT e.EmployeelD, e.lLastName, e._FirstName,
e.ReportsTo, eh.HierarchyLevel + 1 AS HierarchylLevel
FROM Emplyees e
INNER JOIN EmployeeHierarchy eh
ON e.ReportsTo = eh.EmplyeelD
)
SELECT *
FROM EmployeeHierarchy
ORDER BY HierarvhyLevel, LastName, FirstName" );



Read-Only DataContext Access

psii O clile Ciad Led Joanil) LilSa) () 53y Jadd 3¢ jall cllall ) Jsaall 8 ey e 1)
.DataContext ! Jaly as 55 Al g Slilall Jhaed acai Al deadl) Calaly

DataContext db = new DataContext( ConnectionString );
Db.ObjectTracjing = false;

(Data Update) <libul) Euaas

a2y o 685 a9 identity management < LINQ To SQL Jalxu (Service ) 4eas cllia
.DataContext (b oo S A il giSl Jadd 45 gaae Aaadl 038 Leaa Jalati Al <l i)
L 5SIAN 8 A5l 3 g ge i S pa e

Gl gdasl) dugaad

Gl uad e U deddl) &l & il a8 ) Change tracking oo LINQ (8 4eoa llia
ﬁaﬁgdiegﬂ\tgqg‘jchuggjkguay\egmeiﬁash‘ﬂﬁ.kﬁhd«i%;_cuuj;ﬁd\u;ubsajgéﬂ\cjjgg\
aly Al SQL A58 5 o) iS5 Lgads Clilall 3ac B (8 CULall Caaadl SQU pSlaiasl 2 55 681
.GetChangeText 4lla aladiu) (& )k e deadll ol

var customer = db.Customers.Single( ¢ => c.CustomerlD == "FRANS" );

customer.ContactName = "Marco Russo'';
Console.WriteLine( db.GetChangeText() );

055 Al paiall 2ie Marco Russo ! Contact Name — 4ad udh a6 (3iludl 2 <)
P IS 2SI 13 e e 63 25 (631N SQL 2S5 . FRANS s st 48 CustomerlD

UPDATE [Customers]

SET [ContactName] = “"Marco Russo*
FROME [Customers]

WHERE . . .

203 ) Qe 0 s bl 3308 W say Jus g o ) (51 ond 5 3 SQL 35S @l of T S5
.SubmitChanges 412 sle i
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var NewCustomer = new customer {
CustomerlID = "DLEAP",
CompanyName = "'DevLeap",
Country = "ltaly" };
db.Customers.Add( newCustomer );

var oldCustomer = db.Customers.Single( ¢ => c.CustomerID == "FRANS" );
db.Customer.Remove( oldCustomer );

slishel 5 newCustomer sluau! 5 customer SN e Jas sl dais Jany L #lia s s LS
G Jandl e Cindly Ui o5 Jsanll 3 Jandl ALY Add 415 st @IS ey o5 Agudial ol
e Y d sl e 4sia L Remove A aladiuly &5 FRANS s sbad 498 Customer|D ded

Tl SN Cala sl 68 o (2 SQL ASS () kil L el (e Jgeud

INSERT INTO [Customers](CustomerlD, CompanyName, ...)
VALUES(''DEVLEAP*, "DevLeap"™, ...)

UPDATE [Orders]

SET [CustomerID] = NULL

FROM [Orders]

WHERE ([OrderID] = @pl) AND ...

DELETE FROM [Customers] WHERE [CustomerlID] = ""FRANS"

Lo L jidl ghy 2580 138 = 580 2Uias Y il (o) agilae 00 g Tua SQL 28 e il e
it da yal Ui 3 gS0) Linain g 381 | BIAIL clinmy 13 35 S dgilbea ol Y o) Gla

G JEdI 4 RemoveAll s Remove  aladiul (Say Jshaadl (e O3l ada (1o pady
.RemoveAll Jexini o g I JEll 4 5 Remove Llaxiul
var order = db.Orders.Single( o => o0.0rderlID == 10248 );
db.Order_Details_RemoveAll( order.Order_Details );

db.Order_.Remove( Order );
db.SubmitChanges()

clilul) 2o 68 Euaal

Agy jlay ULl 32e 8 ) Ledla ) 5 lanad 3 2% SQL Jes (e 2=l (8 LINQ To SQL pladiu) i
saclall L8 clild) Als Jaaey a5 Al SQL el gl 8 DAY Cailal) e aaditiall il 30 50 e
& 335 sall SubmitChanges Ay aladiul Gk e @lld el ) 8 Le sacll ) Ju 3
P Sl 2 Sl 8 mim 50 8 LS DataContext
Northwind db = new Northwind( Program.ConnictionString );
var customer = db.Customers.Single( ¢ => c.CustomerlID == "FRANS";

customer.ContactName = '*Marco Russo'';
db.SubmitChanges();



(Concurrent Operations) 4ia) jial) cilalast)

2 4 Disconnected alai Jasi Ll (s 3 SIA (8 Lgaa Jalai i) s ) 0 3405 LINQ s
138 sty 35 a5 g 8 Aial Jie Clilae o) jaly addiie (pe SiST a8 of Gony L Glle Al
285 Al aa ylall oy A Gl 4 peadiual G (il Gigas G4 Sllaal) o) ja) S8 el 3
gy oty Bt Ca g A jlaiall lilaall e g st Al )l o3 cililaall (A (i jlas dllia ol
<lisl )0 JMA (w5 .ChangeConflictExeption s Alu il @i jlaal e Jiywal) I Cllasl)
Al 2 &) Llail Exeptions J Al jal (i 23 Cif 4all

Northwind db2 = new Northwind( Program.ConnictionString );
for ( int retry = 0; retry < 4; retry++ )

{
var customer2 = db2.Customers.Single( ¢ => c.CustomerID =="FRANS" );
customer2.ContactName = "Paolo Pialorsi';
try
{
Db2._SubmitChanges();
Break;
¥
Catch ( ChangeConflictExeption ex)
{
Console._WriteLine( ex.Message );
Db2 .Refresh( customer2, RefreshMode.KeepChanges );
¥
}

23 13) 5 2l ie a3 (sf ams 13 Y glae ) s L) Caans Al gl salels o s 35S0 13
o taill e e glaey Ay sy alld | (i et ol g 0f 5 Y glaal) 88555 Jadlly il

ol (S SubmitChanges — lad | et (ol dhaa 13) cililal) duaad A glaa sale Y (5 )al 43y )k
s o) Ll dast ol o) S8 A glal) 3ale) ) ) Calay) a8 i€ L 1Y) sl palie e (g giad
ol s 8 il e g O ga Ll al i) Ca el ()

Db .SubmitChanges(ConflictMode.FailOnFirstConflict);
Db .SubmitChanges(ConflictMode.ContinueOnConflict);
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