Qk}gmoéﬁﬁs‘é}ﬁu@

1 el
[T : _ ,,_v
____ .
il
_____,
_7 _

| . : I
e
; _-_-_ Al ““ _“____m__ I .__J__l_l_l_l_l_llln_...._;
L

;
o —

-

LINQ b U&T

3

Olwxo (sugo 140> o

&0

MSDN

1y lgho S 3L OLS 1 3f ool

-

LRt

o

www. Par sBook. or g



AR

AR

VY

V¥

V¥

V¥

A4

R4

R4

YA

V4

AR

Y

AR

AR

o Cuw peé

....................................................................... LINQ s s> sue 3 IEnumerable(T) sl ysie
..................................................................... DhLlS 4 S0 yia slee g OBled it oo sl

................................. LINQ ,5) 3750wl slaclles

...................................................................................................... Al gl (o35 (s bt e

................................................................................................ 49 60 (5 Sl ya ) (el gal

www. Par sBook. or g



A SO O PP PP PP RPN S sra 435 (5 s e

A PR URRRORRU 40 (55 (5 i e

Y F e e e e e et e e e e e e et e e e e e een e eraaan s s K

B ettt e e — e e e e e e et ——eeaeeaaeeeai————aaeeaeeareaeaeaaeanns S Jialia

Y ettt ettt sttt s RS Rttt oS i R

YT ettt e et e Ikl (g g5 sls Khes

D e e e e e o Gole olh s s i

Y et )l (5 e g0 sla_Sdee (21 Jasy

YA ettt sttt s e s 4 gm0 (S5 ﬁ..‘._t:rl?u.l sbolles

LI TR 4o e slablee sAwlia

R T PO PPUPRPPRPPPOt Distinct

T ettt ettt et ettt ee et e eaeeeteeeeteeetteeeeaeeeeaeetteeettaeeraaeettaeeraaeraaas Except

T e ottt ettt ee et eeeeeta e eeeetaeeettaeeeet—teeeeett—eeeettaeeeaaaaeaeaaanaeaeeaaaaaaes Intersect

T et et aaaaaas Union

Tt et et e SRR e e ees Wesls o5 3 s

A TSRO O PR sas0en Sl )l S i ) (51 gad

R 2 SO PN BE e LQLGQ[?LQ.F

T ettt e eSS eSSk R s et (Cbsl) i slacllas

T ettt e e e eeeee et et e— e eeeeeeeeeeeeae—— . aaeeeeeeett—a—aaeeaaeteeeraa————— Select

T e e e e et SelectMany

T s SelectMany i b 4lie 2 Select Sie

T ettt eeeeeeeeee——aeeeeeeeeeeeea————eaeeeeeeeta——aaaeeeaeterear———_ gl X

T et e e sttt o315 (ghus 5o

§4 e et ettt ettt ettt et sl gecllas

20 OO F RS RORURRRRRRRRRRRN laosls 6.&5‘9)_(7

2 T My e

e e e R AR RS8Rkttt SAl» slolls

Y e AR R AR e e sls

EA e s RO LINQ ;5 esls C\f‘ s

0 ettt et a s e AR R R AR R RS SRR ARS8k AR AR ekttt (s i3 L) Sl wlhas

0N e s OO A.;'})J.é‘)'-’ Slles
Y

www. Par sBook. or g



[y

of

3%

O0A

014

7Y

Y

7Y

7¥

1o

70

&

77

&

7V

v

v

A

74

74

Y¥

\%2

Yo

va

Yy

Yy

.............................................................. LINQ L a}‘) JLE:J 9 J.L

........................................................................ a) g g el SO ol s 0 S deale
.......................................................................... e palic 5o a ) de sena ) So QAT

XML 4 L;\A.Eﬁb SEBL ;L;u\ Sl

........................................................................................... gie palic 55y lacles aladl

............................................................... Py P FYGE N DV PR VYN S PR S

................................................................................ 2 e Jiie | auia (50302 48 (A g g g
................................................................................. S e Jiia |y auie (goald 4S ol s g0
£ 55 e Sl Uil sl LLAS 45 Gald o sl

""""""""""""""""""""""""""""""""""" wedkie (LS5 S 5 Bl 53 e GBS S S S

................................................................................................................. sasoen Gloke
............................................................ (var) 2sdee Sy e (s G a4y Gliie 5045 (o i

................................................................................................... A gana g oo (502 Hlaia

.............................................................................................................. DataSet < LINQ
.................................................................................................................... SQL « LINQ

.............................................................. ——\b 0 \'| 21 RPN N1\ [0 RV WES I (&

.............................................................. S b -1 - M= aPTR R 1\ [0 ]

.............................................................. DataSet 4« LINQ )} s3l&iul b DataSet bad) 3 s g

...................................................................................... DataSet 4 LINQ 5 4¥-N a4l n

.............................................................. SRR D - | - M=) AP L VI PP FRP S N L

.................................................................................. NET Framework 3.5 _Scbaa )

.............................................................................. DataSet 4 LINQ <ulde (53 8 Jlad (5l 5

www. Par sBook. or g



VA et et e e DataSet « LINQ 5 s g5 v
L TR L s s 2
Y s S0 Gobe gl 8 s

A et e die o T (59 s0m gy s LG 5 s i

Y e ————————— L& 5> gy S i
A e e e DataSet Ll 31 g5 0
AT ettt eSSk skt d-lg Jgdr S5l g s e
AD oottt s e Ra s Ses AR ek bR b sttt Cbbu Jaldr 5l s s
AP Jia
AV s e R 8RR e slde 5 DataSet <Ll 5l g5 e 5
A LA TP Jba
A e Jlae 55 DataSet < sl Ko Sa
A DataSet Designer L L Data Source Configuration Wizard b _lae 53 DataSet sLuil s
A Data Source Configuration Wizard 4l 2 DataSet <o sl )

A T DataSet Designer 4l s DataSet <% alad) (sl

ettt ettt eSS R 8RR R8RSR e DataRow :Lil auslis
L TSRS Jie

QY et e e et et s S 3l DataTable sl
B PP ORRN Jba
QY et e e et SetField , Field < ;> (glaue
Q0 et eese s st R SRS 1RSSR RS eBe e DataSet « LINQ ; osls sLasl
A1 ettt et se ssR ss es e s e e DataView . .o < sbx
SR DataSet 4 LINQ s> 50402 <2 ) DataView i
N e e DataTable si <2 ) DataView sd S Al

Q. eeeeeessesss st s e e DataView . s L K 2ls
S R PSPPSR Sy sl leSal b sa 50 SS9 ) DataView s S

Y e et e et et —e e et——ee e et teeee e et —eeeeat—e e e e i—eeeeaa—eeeee et aeeeaateaeeearreeeeaares Ja

Y e et e et et —e e et——ee e et teeee e et —eeeeat—e e e e i—eeeeaa—eeeee et aeeeaateaeeearreeeeaares Ja

LK USSR OO P RS UTRRTRO Ja

R USRS Jbs

A PRSP RowFilter Cuals )l saldiu

www. Par sBook. or g



L RSP PPRRN Jba

LI 2RSS Jba

Y8V et eeetssss et R R e ke DataView L 03 S <5 5
Y e 5 i o le Dl by s g 5 ) DataView Sy
R PPN Jbs

R PPN Jbs

L PSPPI Jba

LI SRS Sort 4l n (St Cuald ) saldi)
LI RS Jba

L RSO RPRR Jba

) et e e e et e e e e eanas Sort s4id) n (st Cuald (g4 s

LI PPN Jbs

L T RSP TPRPRRN Jba

) e s e DataView ,.5s 16
Y s FindRows s Find slaic

R ASP.NET
NV L e e DataGridView J =5 & « DataView « & &G 055 wie K8
I F DataView <% 4 DataGridView JiS g 28 Juala (5l

X e Ll . LINQ
Y e e e LINQ b ArrayList <Xs 31 sa5 o oS5
LI PPN Jbs

NN et e e e la ax3, 5 LINQ
N VA et s .MJQ):MSQL;Q:!M):\MJL)MLSJ}(%
Y e e e ——ee e e e e e e eit———eeeeeeee———eeaeeeeeaai————eaaeaeaaaa——eaaaaaas JGa

V) ettt Lien SLS 51 me (548 gomn 3l S Do sl srs e S5
R PSRRI Jba
LA —— s G s Bl sl SIS Bl Gl s e S
LI USRS PTPRPRRN Jba

VY0 sttt e SUle LLINQ sy o 035 oS 5 S5
LIRS PPRR Jbia

Y e e 2L bl 4o gazms alis 5 035 S5 (S8

4

www. Par sBook. or g



A e e e e oottt e e e e e ettt e e e e e e e ee et e e e e aee e aebb s Jba

NX) e et et e e o 33 b 145 sames sl ol S K
LA ST O PR OPR TR sala sladild syl

L PP PP PPPR S

Ty e e e G b adS a o e genls VL L il e K058
LI USRS PSP sala sla JJé alay)

R OO Jba

AT0 et s e 1 B LG S el st (3l e KK
T e e o3l Jld s

R PSP Jba

VTV s s sdaze wlis Gk 5l Glas gazme 055 5 (S8
LA TP OO P TP RS UPRROPRPO 23y sladild syl

L S PP PPTPPPRPPN Jia

VE ) e e e e Wl sla Ll 51l s plesl S S
L USSP Example
X oo S 5l oslinl [ L6 it L6 5 s [0S
LI SR o3l sladilds sl )

R PP Ja

VEN e CSV o Jb s o s slis Gt S8
N T e 50313 6 S

Y e e ettt e eeeeeeee— it ————aeeeeeteeeta——— e aaaeeetraetraaaaeaeaaaaees Jba

\s

www. Par sBook. or g



40 S0

LINQ b o UT
9 ;L.w‘ L;L"’J wLa JS w\ 3.5 as>.s .NET Framework 9 YeoA ").)‘94.«-&\ J‘jj} BL) 6)319’ g_&; LINQ

N o0 ‘J.) Wosls lss

s b Ll ol 5o € RSB R ) oole sbas ) &) 50 4 besls U3 5o i s 5 oy
Soramn oy S el t\}s\ Sl 2 sl Al Ll edle nss e ol IntelliSense  slcsy
S LINQ a1 Jl 5 sowte op b ms e XML sl SQL ssls Wall 1 & sl 15 &oslize
slrosly 5l eslanal b ssle o S Jlo s 5 C#F 5o K ax o SL) olesle K1) (Query) s s 0
Al has e g o8 Ko 4 &S Gbacseme WS 0 ) oo e s kel ol Shas 5 o0 lS
5 aS ans e olas C# Lo |, SQL Server ssls oL G Sl ol ans Ssmsmn S ) JSE o

el ls ;55 IntelliSense  slezy 5 JolS g5 o

www. Par sBook. or g



" Y y

Marthwnd nw = new Dim nw As New _
Northwnd (@ " northwnd.mdf"™}; Northwnd("c:"northwnd. mdf")
var companyNameQuery = 0im companyMameQuery = _
from cust in nw,Customers From cust In nw.Customers _
where cust.|—— Where cust.|
. r S
[ Address ™,
B City N y

i1y CompanyMName = |string Customer.CompanyMame

(4 ContactName
[ ContactTitle
|j~ Country

@f CustomerlD
@ Equals

EoP Fax

‘ GetHashCode

-

SQL Server ssls el L C# L S Jlss 55 1 LINQ (sl g 5 e il 55 g0 oo 2l s 53
S = buly L IEnumerable Ly 31 oS sl 31 glas game » 5 ADO.NET saDataset XML slil
sai | b 55 ADO.NET Entity Framework (sl , LINQ olutis .o 55 43S o sletiy IEnumerable(T)
sbsslensly Kis s 0p Sl ) ol 6l U oliez] Lo 5 LINQ slaoniS el 5 o

N gul g0 AL 9 sal> o\ia\a

$Wwojs o LINQ L& ssm s LUS 5o b cas seds s 50 15 LINQ (sla s g o Al oo e

S oala Jf}!\; 3 3.5 455 .NET Framework )\ 059 2 WS el d\ r)Y ‘Lju kéu o 9 D g ge
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S 53 Vgamo by sy S0 bk 3ls pute o 511 eals 4 el ile (Query) smsom S
by mlie 51 goamie glgl 6l oloy (b oo Gl slapls Nss e Ol olantl gsmsmn 0L
ar i o535l XML o), XQuery 5 cslalal, gosls oKL o, SQL Jle gl closs 0ol dnw s
ol S w5 Se Sltty Sl g1 4 hools can b ooy e 5l e 2 ) b s p5Y s
LoooS o8 sl L85 5Ll Jue K ahl L 1) cardy oo LINQ 5,K 5L |y i om0
Ll sl pan LINQ 5y m 2 S 53 A pm 3l 3l (slacan 3 5 mlin 51 (g3mze £l o s Laesls
o3ls oSl XML sl S5 esls Jlasl 5 s s b 4 Sy 5108 S sSI 51 oS e LS
53 01 sl LINQ 0aS opneli K 45 6 555 Cnp a5 NET (slaas gazme ADO.NET  claDataset SQL

DS e ool cl e s

vy Clles &0 sS4

X5 g JoSis I me Jas 5l 52 O llas ol

03l e ;,-»)ﬂ Cowds N

s Sl LY

s Sl Y

Gl Jle cnl Xsd oo Ol e IS 53 s Oldes K 5w an 6555 &S s ol 5 Je
rlin i 51 s e 515 eslind y5m 05l e S ol 4 1y s ol S Sl L el

IRV JES Cé\’ o,lal 5,50 i cnl el U Jlie ) 55 oo J\A.c\fﬁ: soola C!L:.d 4 sl

C# 140 gos S A3

class IntroToLINQ
{

static void Main ()

{
// The Three Parts of a LINQ Query:
// 1. Data source.
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int[] numbers = new int[7] { O, 1, 2, 3, 4, 5, 6 };

// 2. Query creation.
// numQuery is an IEnumerable<int>
var numQuery =

from num in numbers

where (num % 2) ==

select num;

// 3. Query execution.
foreach (int num in numQuery)
{

Console.Write("{0,1} ", num);

los S5 Gl 1y lesls 48 s s e S sl b lew S5 ool 4

Data Source

| Item 1 |
| Item 2 |
| Item 3 |
| Item n |
Query
from...
where...
select...
Query Get data
Execution

foreach (var 1tem 1in
|—_D Do something with item
Get next item

-The Data Source

Return each item

0315 &

IEnumerable(T) Sy Luly 51 sud Sspo il 4Ll S ol pie o8 Gl o1 51 Js e s

J}w 8\} )L.u:- 39 LINQ Aln.w}‘ v\J\y‘f B)\QCV.AUJ\ASW\ u.u\ 6\.«#44;«:.@.» U"\ .,\.»564 6-\*:.%...0
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IEnumerable(T) |, IEnumerable 4.3l foreach ; 5o i | = foreach ;gvs K 55 2o SO

sl IQueryable(T) & i Lawly aile sas Grie Luly S\ IEnumerable(T) 31 48 elgl .ol

X gt o 0l 5 52 s JB sl LS

)L:AJLAMM;G,AQAS&:LINQ a;\oc..:.a&,b\‘,.;cQéd\d\jgmfij&\étj&
wﬁ)\}QM?}u&ﬂ&Gt}SggiQ\}&4)'w\})ﬁogJ}\u:%C:.:.AOJ\.);\.J)\J;).L:J.L{&}—.Q‘;Q
A XML e S XML 4 LINQ ol sl S 0l iy 0l 4 1 o]l LINQ (008 el s,

1S o 6,138, XElement a5 5 » B & K ol

C# 145 gas AS 22

// Create a data source from an XML document.
// using System.Xml.Ling;
XElement contacts = XElement.Load(@"c:\myContactList.xml");

Sloslial Ll s s JS2 a4 b b ol L )y i lalal, S G s SQL 4 LINQ
ol JLe 5o 0, 055 sy e 5 S aalss sl Object Relational Designer (O/R Designer)
customer « ) Jla 5 A8 e e 1y 03y oKL L SWbLs,l SQL 4 LINQ 1l 5l 55 5 s 55 0
;) a5 IQueryable(T) K = & 5l Table<Customer> g Cawl 833 eL<:L> 03 Lo s &4 Jyda S J§,LJ

AS o Sy 554 oo 3l IENUmerable(T)

C# 1 goi A5 B2

// Create a data source from a SQL Server database.
// using System.Data.Ling;
DataContext db = new DataContext (@"c:\northwind\northwnd.mdf") ;

L IEnumerable(T) = Luly 31 a8 el 2 a LINQ ools s N ORI [ WA Ve W U VA

WS sl 5 Sl ol 51 &S el

ST A

S olse 4 ASlg e e AS e Sluniy IEnumerable i e Lauly 5l aS Arraylist sl el )
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RELPW é\j salazl 5 0 LINQ o0ls o

IV

o520 4 i S s 03 H5d G5 esls wlie b e 51 G an S WS e et 25 2
K g ey IS 6.,\1.303J§ 6 a3 Ajjig- QRN a,\s\;ﬁj S s SeMb| &S AS o o 5ol
jo\*j Sl ss o adsl o)luie s s Sl UL s ead 0 B3 s s ke K50 52 s

ol 05 S (B e |y g Gom o o s oS 5 CH g e i g ol

o ot gy ole s S 1wl o Bls g5 slael el 8 Jle Lo @ly 2 n
oS babals g 5 a5 s alys 4 sme il Lal SQL L 1) select ; where from ol ablo
Jlsl 1, s where aals (S o Lasis | ol = from sabalo (el SQL o baaals i
S b smsimp glaanlo s 5 ) aS o pabia |, oS, ol g5 select gabals 5 4
2285 Sl ol 4S5 e SIS S e 1 o 2550 LINQ (5msm Sl iy 50 i
o e ol il Sain 1) slools 658 g 5 03 K3l 1) as n 2353 525z ke LINQ

st s ST BB 3 5 smsimn slal pBis oY S a8 e 033 |5 S

2SS #
PR\ VRS TN C -1 Co--FUSUL g R P P00 VUS| [ SO VP gy

s SOl g S5 e

//Query syntax:
IEnumerable<int> numQueryl =
from num in numbers
where num % 2 == 0
orderby num
select num;

s s Sod g cuS 5 L Jolee e gHlis g S5 e

//Method syntax:
IEnumerable<int> numQuery2 = numbers.Where (num => num $ 2 == 0).0OrderBy(n => n);
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I Sl

éy.o Sl
Bl Gl S e 0 w30 ) sms o oml 3 S 053 smam i eRie A2 wil ) i S b ples

g e 0ols Lt 5 Il 5o 5 0 gd g ab it s g2l Olsie b psgie ol b m LS 4 2500

C# PUPVRNCRE

// Query execution.
foreach (int num in numQuery)

{

Console.Write("{0,1} ", num);

}

e (B G 50 Sl Gl Ksi e 2L sxam @L::aS;;w\ s> s foreach s

..»\.5‘50 L;)\"\éﬁ; \) ng JJL:.;J ).) CB\) (LfiJ (5;\"} Jb ).)) J.J.)LM }\ & Jb num )\Jg)

oLs 2 ol als e et S8 (OIS 1) sasim 2 @S S8 Liass smaim s i 45 ol ol
S s dgn g 4 oS a2l glosls AL sl ol oSan e 6y S Ll dzd i S
1 ools o 3T 48 S sl 1) psmsmn il 353 sl o e st Sla)s e 4l
L sl c'\-u Sb o b Sl Sl Gbaesl 5l 5 s ) Se oo ) ol SV PPt I Vg ¥

A5 25k

dauly 2 9 So9 Sla! s
ol il 6oy s b ams e ol jolie Bl e 58 sy 2 L S Jleel &S Gbsm s e
Osd Bazms o cpl dies SWsm s ey i 51 (sl45ed First 5 Average Max Count .S &S ~
&S )l b oS el foreach 51 sl g5 0 355 15 Xss e | 2] foreach [2r? 5w Y
6 ails 8 o n 1) W e S s 3l g ool 45 aal aals A g e il 8 1) (lans

:,\J\AJf@j 5 o L;Q\ﬂ 2 8\) (2 slaslslass 5 9290 » .|, IENumerable cas jome S
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C# PUPVEINCREE

var evenNumQuery =
from num in numbers

o)

where (num % 2) ==
select num;

int evenNumCount = evenNumQuery.Count () ;

L, Tolist(TSource) sy Aslg oo ‘QT cl\.u S o\8 s s p &8 Ao sl s Gl s

S Sleal 3 |, ToArray(TSource)

C# 145 gas AS 22

List<int> numQuery2 =
(from num in numbers

Q

where (num % 2) ==
select num) .ToList () ;

// or like this:
// numQuery3 is still an int[]

var numQuery3 =
(from num in numbers

Q

where (num % 2) ==
select num) .ToArray () ;

A ) smam s Sl sz Sole ) aa U, foreach gaidl> (ol sl b wil g o el o
LS, ae pame = o2 5 o 1y ools s wsl g e TOArTay 5 ToList clase Sloal 5 L can 3105l

S ol

O > El931 9 LINQ
82 NET Framework 51 2.0 (gazus ;5 &5 olgl s K o glol s smee LINQ (Lo gr s »
Sz gl soolss e (il 4 (L a8 L s s 4 P Al &S el 51 S silea

SOt e PO TV W (VR R W FERCHN RSP PP RV R
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G 4 Lt 5 L 1T e S 5ol |5 LiSH(T) asle 6 i 4o gaime IS K51 (slaigmi 8
3580 oly List<string> &g 4 bawd) 5l g Je ) a8 R0 5 S wals o lug&
Ko 4 Sy cad K o5 0 ol List<Customer> &yse 4 Customer (Ll 31 aid
LS o 03 Object &) s 4 1) 350 Jolie &S Sbas gaze 4 Cod 5 Sl sl Hlas g (gaiad ;08
55 S WLl List<string> S 4 | customer S b aS aw S1.aS o 1), (6 mi sUlse
ot 5 e BT S ot pama sl aalys sl ot S L LS 5L
s el L Ll ol o 8 oo U
ool LU a3l o 50l 1, K as gamme o WS oS ol ol IEnumerable(T) o Lauly Y

sleiis IEnumerable(T) Luly 51 K i ac oz S .05 2, foreach s

AS o slezs IEnUmerable ) Arraylist aile i 8 as sazme Sl WIS &S Jls 5o 08 s

LINQ (s g>9 ¢ 3o IEnumerable(T) (SL piio

Jlas o5 IQueryable(T) aole s sriw ¢ & IEnumerable(T) &) 4 LINQ (5525w 5B uxis
\.@.u Gl 0 )\J&y IEnumerable<Customer> O )40 4 aS A \) S FTI S e e@Jm N gl oo

M\? .L.j‘,: \) Customer ¢ o& X LJ.a.a)\ ;;\A]L.,.) (RS AL \J,a-\ r&m IR S U.,\ 6\.@4 A

S S

C# 145 gas &S A2

IEnumerable<Customer> customerQuery =
from cust in customers
where cust.City == "London"
select cust;

foreach (Customer customer in customerQuery)

{
Console.WritelLine (customer.LastName + ", " + customer.FirstName) ;

}
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bl 4 & g Slasgs WMl Cu g Sojlrt Bo1s

o3y S Clinl S g okt s oS shvar alS o5l Sl ealinal b sl g e dems o e S
e S & from cabalo s ous RS (g0l a4 & LU aes oo s LS 4 var gudS

S o g 8 Jle aile gloas LlaS 0S5 Jle ‘ASC\;‘.J.':..J Iy 5290

C# 140 ges S A3

var customerQuery2 =
from cust in customers
where cust.City == "London"
select cust;

foreach (var customer in customerQuery?2)

{

Console.WritelLine (customer.LastName + ", " + customer.FirstName) ;

}

535 Sy #lgl &S 5,1 el &S Sl U asl moly e g aS Cl dae Sl var cadS o35
FR¥ N SRl o Cels e Ty &
(WS osb A st i o (S8 4 st a5 5 S Sl O eslind b &S T sl

J&.....o Q\Jip L;\Jg \) L JSQJJ\‘,; )\5 Cﬂ'\ ASJ...HL Q\J.)\.'J' ‘,\,.564 oslazl var )'\ Jf\ 6;,&@ Ao o

(LINQ 33) g9 w2 4 S Oldes

Ko S pbollas Jsane 833\ Sl 0 LNQ oz Ohhle b jase 55b 4l s i o)

XS e Ll sl EWAPPS r\-?u’\ IR

0318 xuio &0 098591 Sy

clanly el aslas CH# s Lol sols = DS Latie G fg LINQ oo S o

k_sijj & DLl J}w Q)’LC‘ .,\.o\.’ .SJJg 8\) AJLO*W\ d)ee .,\.o\}o.u 4\5 U"\ )\ J..ﬁ ‘,:M & ‘6““}"\"\{;'
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\) (cust) 4ol Rl 9 (customers SLA) ools C....A [ "\"Td‘ \.,\...-\ 00 S J]a» )\ from 64&\.& LINQ
C# 145 gas AS 22

//queryAllCustomers is an IEnumerable<Customer>
var queryAllCustomers = from cust in customers
select cust;

&);&\)J\ﬁ&ﬁ@éw\ﬁqw\foreachLg&;Q‘);AA}JJ;;:SJ&MA;‘\sﬁu

&JAJ.:(.)\.MJ L) &L:-)\&,\u\.c.m M\.)rm.)}w \J‘"\}‘"ﬁu"’j DKJA MJL;“ C)ja-}uﬂju)\-&

X8 CLW.W\ \) cust Cy "\"\3“& JL;LA\S LY &L" Q\ )\ .,\.5& J&c customers > C&\) o= J.p\...c )\
g (B e
aSS

el e g mea Ll als e Arraylist asle K i b gools mlie 6l

0oy s

A S Jlsl i ol S Lo L i S s el al s Slles sl Vi
Alos 51wl &S uS o abia | g ole é\) 5 s 58 0 a5 where ae Lo ) ool b ass
.JJ\J;@JQAMLOI’\dOH u.u).JT 6\)\3 4\5\) L5.;‘\.Aac1,1stomers QTL@H‘JJ) Il PRI P d)o-cm.a

C# 145 gos S A3

var queryLondonCustomers = from cust in customers
where cust.City == "London"
select cust;
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Sb S Gloslwl o A olle 3l ol Jlasl gl |, C# idate OR 5 AND sla Shee bl 5 oo
3l leustomers gals 8 s, \3]4 Jie gl ams 13 eslimal 5,50 where gaals s sl
e 5 1) 5 28 WL szl "Devon” il 4S"London”

C# 145 gas &S A2

where cust.City=="London" && cust.Name == "Devon"

HUSWRY M\‘,;- I 2D XS (Paris | London 3| L53"\.£acustomers QJJ\J;j L;\J.g

C# 145 gos S A3
where cust.City == "London" || cust.City == "Paris"

oo ol K ol a0 sl e L"J"J blo ool owl Ko s ¢ 58 K where galals
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C# PUPVEINCREE

var queryLondonCustomers3 =
from cust in customers
where cust.City == "London"
orderby cust.Name ascending
select cust;

.,\US solizwl orderby..descending LgAlm\.a )\ ALz )\ W) ‘U’“ﬁg"" N IS L c\..a ngt.wwf Lg\‘}.!
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S e 1y adsl gilecs e slaey 851 G a ol 5o Bls ol aily o s a5
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Jolas C# (5925 o ©)be s o o]

orderby OrderBy

ASh e S o ) polie

orderby .. descending OrderByDescending

WS o5 als ol

orderby .., ThenBy

S5 i a ) 450 il . S

orderby .., .. descending ThenByDescending

Pl Jos e s a4l e o K

.MJ&

Syt Jasl e 1) 4o gara Ko o gl jolis (o5 REVEFSE

2

Aol (Sl yo 3 (B diged

Wl Gdgxe Silwed p
é\} slaas; g5l » ¢l 2 LINQ omsmn S o |, orderby abals 5 oslic u"<"3§'> 2o Jke

A3 oo G (0 5m0 o S o Jsb dauls 4 @.\j S s

C# PUPVEINCRE
string[] words = { "the", "quick", "brown", "fox", "jumps" };
IEnumerable<string> query = from word in words

orderby word.Length
select word;

foreach (string str in query)
Console.WriteLine (str);

/* This code produces the following output:

the
fox
quick
brown
jumps

AR
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*/

Wl J95 Sl
e gl LINQ (ssmsmn S o |, orderbydescending alals 5l oslic] oi,,i, G Jl

B oo olas JJ}; o 5o oladsl Gy~ abuly 4y bas o5

C# PUPVEINCRE
string[] words = { "the", "quick", "brown", "fox", "jumps" };
IEnumerable<string> query = from word in words

orderby word.Substring (0, 1) descending

select word;

foreach (string str in query)
Console.WriteLine (str);

/* This code produces the following output:

the
quick
jumps
fox

brown

*/

4930 (Silwd w3 (o ddiges

Sdgre 4936 Gilucd
Jos K r\eﬁ\ sl LINQ smsmr S Lo |, orderby (galals 5l eslaxd u_<~3§.> 2o Jhe

oladsh gabauly lua) 5o baans, A e olis @.\)1 Ko 8‘) sbas, casl 5 adyl ilucs o
J&.MA:L;)L&MJAJ.&)QJA‘Juy@wf@)Mdﬁd%\jAJUT)\wja.ch.,qja

A,&dnrbd\da,ap
C# 140 gos S A3
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string[] words = { "the", "quick", "brown", "fox", "jumps" };

IEnumerable<string> query = from word in words
orderby word.Length, word.Substring(0, 1)
select word;

foreach (string str in query)
Console.WriteLine (str);

/* This code produces the following output:

fox

the

brown

jumps

quick
*/

4ol J95 Sl yo

S 2l 6l LINQ (s52 5 0 S Lo | Orderbydescending salalo 5l eslina) S8 aw Jl

bans, aes o olas Jo 3 e 4 450 et Jos S5 osre K 4 adsl il e Jas

uﬁ}&ufc?JJOAL;)d;wsdkjj>‘$4kwb 4 OT}\;r%<9°*$ %JJaQLiJjb‘jAkwb A G

C# 145 g A5 33
string[] words = { "the", "quick", "brown", "fox", "jumps" };

IEnumerable<string> query = from word in words

orderby word.Length, word.Substring(0, 1)
descending

select word;

foreach (string str in query)
Console.WriteLine (str);

/* This code produces the following output:

the
fox
quick
jumps
brown

*/
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C# 145 gos S A3
// queryCustomersByCity is an IEnumerable<IGrouping<string, Customer>>
var queryCustomersByCity =
from cust in customers
group cust by cust.City;
// customerGroup is an IGrouping<string, Customer>
foreach (var customerGroup in queryCustomersByCity)
{
Console.WriteLine (customerGroup.Key) ;
foreach (Customer customer in customerGroup)

{

Console.WriteLine (" {0}", customer.Name) ;

L bowd 5l e K2 L c‘w Al o oL 4 group sdalo S L s S bgﬁ
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C# 145 gas &S A2

// custQuery is an IEnumerable<IGrouping<string, Customer>>
var custQuery =

from cust in customers

group cust by cust.City into custGroup

where custGroup.Count () > 2

orderby custGroup.Key

select custGroup;

B35 Jais
Qe gl o5 Juo o3ls mlin 53 g0 5sb 4 4 S sl Ll e Llakisy Jlas) Jus
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C# 140 gos IS 33

string sentence = "the quick brown fox jumps over the lazy dog";
// Split the string into individual words to create a collection.
string[] words = sentence.Split(' '):;

// Using query expression syntax.

var query = from word in words
group word.ToUpper () by word.Length into gr
orderby gr.Key
select new { Length = gr.Key, Words = gr };

// Using method-based query syntax.

var query2 = words.
GroupBy (w => w.Length, w => w.ToUpper()).
Select (g => new { Length = g.Key, Words = g }).
OrderBy (o => o.Length);

foreach (var obj in query)
{
Console.WriteLine ("Words of length {0}:", obj.Length);
foreach (string word in obj.Words)
Console.WriteLine (word) ;

// This code example produces the following output:
//

// Words of length 3:

// THE

// FOX

// THE

// DOG

YA
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// Words of length 4:
// OVER

// LAZY

// Words of length 5:
// QUICK

// BROWN

// JUMPS
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S oty slls s LINQ o I 58 Gl &S golulecl som s L;LAJKLJ— 5l 2
Blel b smsimn cole K5l pidu olsie 4 b 53lee o6 | gl &S wes C# oL Ly ol

&g

S lnlwl (5929w S os O310 dawy

5 las game s LU ngjl‘,,& 9 w\a ey &S @.«\a Ol cbae sl b .,\,.:\‘,;64 (Wr
U slsbd omsmp Lg\.%i&c Wl bt s S5 1, slulid gamspm 6\.%1\.6—
5 9T Shem S (Do u,-:\e.})\ s Sllol by &S (lass 4 Gl bagluesly

.A55'¢ﬁj§;t? s oo A1 o5leang

48900 (9 ¢ pNplel SOllos
Y Alsuf AJJS\) LﬂA?%ﬁ (S4E gamo Y A515o5)k$\ uﬁ}?ﬁ;ﬁji<$LhL>Ll“p A AﬁjmaatjkhL)LAas

ol e b LSS slbae gomme olie o Jolas olie o0 pae b oo ) g

degozmo SBOblos (Sduw o

Distinct
ng Al e e olas b 81,8 51 gldls (g5, |, Enumerable.Distinct sz 5, 5 (goyl oo b

Ll (835,55 AL ) (60 3 4 e Lole Jul

AR

www. Par sBook. or g



a, b bcdc —_— a b cd

Except
Al 5l g ole els s &“‘?J’ sdlis ams o olas |, Enumerable.Except s, 5 Sosle> b

Dl g £9° AL o &Sl Cnss (60959
a,bce ‘
a,cde ‘
Intersect
Gl oS el ol Jola a8, sdlis ams e s |, Enumerable.Intersect [\, 5 (gosls b
J.SJM...« S29009 L;AJLS; 9B
a, b, c, e |

a,cde |

Union
sallis L e ol el sas r\.?d\ S ALK s 55 g9, 4 &S, 6}5{’}3—?‘&“";&} soolem b

Ll (63955 AW 53 3l (0 b a4 et ol Lo ...gj

a, b, ce |
—_— a,bcde

a,cd,e |

Lodld pa 5 gbd
Lo K a8 uS e o olie o] L omals 4 sgaome |y ams de geme &5 550 o il sllee 4 S A

.,\1.25\.2)\\)&3.4&«4

www. Par sBook. or g



S lles 4 by e ol £ amo e ol 1 LSS 51 ldlis 00 S ks sames 5 o)l b

ABL A L SLIS S S e

Source

LLLELL
é 8

o Cacd 5 Jadm 5 s e ol | Ol Jee oS go)lilnd (92 5 2 s s

TP W B] - U o ¢
(el iy
CH# o502

g5 Sua ond s dl gl pleGbly w1 ol
s Jlas! OfType
AS e Dl o san

where .JJSGA u\.;ua\ S S IoW. 3 A)\J'f ss-:, JA& B Lf""" AS\) 6]‘:\» Where

929y Dol GHlhgs S 5l (Slaiges

oy Jsb K sl S, b, ol all K5I L a8 s sslize) where gaals 51 L5 s

C# 140 o5 OS2
string[] words = { "the", "quick", "brown", "fox", "jumps" };
IEnumerable<string> query = from word in words

where word.Length ==

select word;

foreach (string str in query)
Console.WriteLine (str);

/* This code produces the following output:

the
fox

)
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*/
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C# 140 gos S 33

class Pet

{
public string Name { get; set; }
public int Age { get; set; }
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public static void AllEx ()
{
// Create an array of Pets.
Pet[] pets = { new Pet { Name="Barley", Age=10 },
new Pet { Name="Boots", Age=4 },
new Pet { Name="Whiskers", Age=6 } };

// Determine whether all pet names
// in the array start with 'B'.
bool allStartWithB = pets.All (pet =>
pet.Name.StartsWith ("B"));
Console.WriteLine (
"{0} pet names start with 'B'.",

allStartWwithB ? "All" : "Not all");
}

// This code produces the following output:

//
// Not all pet names start with 'B'.

(Dbl pikag g Sllos
S8 a4 Wlaze &8 placaols o7 51 L el o8 g 25 4 =8 K Jsl Jas 4 (Olosl) 285,

¥ 5 5 et (bl L) 28y, Jae 51 aslizd L sls s5lal st JS25 0 inlys s

doe s 008 Ol ) cools S als e et npi o anle i 5 S oS sl ) s

S Sl o] ols e e | bl e 8 Al a3 as ol ol s 1y Sl

Select

ol ) d Ko o iy slaaz 51 1S p s G b S e elind select sulals 515 L

VY
C# 140 o5 OS2
List<string> words = new List<string>() { "an", "apple", "a", "day" };
var query = from word in words

select word.Substring (0, 1);

foreach (string s in query)
Console.WritelLine (s);

/* This code produces the following output:

[OTN VI ]
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*/

SelectMany
o CE\} cbas, S, é\j oS 5l S Yy J.:Sga salitul samis from laabals ) 2 Jke

S Ol |y bz 51

C# 1 pes A 22
List<string> phrases = new List<string>() { "an apple a day", "the quick brown
fox" };

var query = from phrase in phrases
from word in phrase.Split(' ")
select word;

foreach (string s in query)
Console.WriteLine (s);

/* This code produces the following output:

an
apple
a

day
the
quick
brown
fox

*/

SelectMany Lo b 4w B0 38 Select Wi
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. L SAE e L

e {sunflower,daisy.daffodil
Flowers={sunflower.,daisy, Jdarkspur}
daffodil.larkspur}

Bouguet2

. ) {tulip.rose,orchid}
Flowers={tulip,rose,orchid}

B t3

el b=l . {gladiolis, lily.snap-
Flowers={gladiolis.lily,snap- dragon,aster,protea)
dragon,aster,protea)

B 4

ouguet {larkspur,lilac,iris,
Flewers={larkspur,lilac.iris, dahlia}
dahtlia)

Jolo Sl K a1 byl 51 Sle sdlis SelectMany() o & 55 45 ans e oLis 1) oyl b

el s sbal,l sl S a5l olie 51K p ool A5 S e e ol

Bougquetl {sunflower,
Flowers={sunflower, {sunflower,daisy, daisy,daffodil,
daisy,daffodil, daffodil,larkspur} larkspur, tulip,
larkspur} rose,orchid,

— —p Bladiolis, lily,
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Flowers={tulip.rose, {tulip,rose,orchid} arksp.upr '
orchid} lilac.iris,

dahlia}
Bouguet3
Flawers={gladiolis, {gladiolis,lily,
lily,snapdragon, snapdragon.aster,
aster,protea} protea}
Bouguet4
Flowers={larkspur, {larkspur,lilac.iris.
11lac,iris,dahlia) dahlia}l
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C# 140 gos NS 22

class Bouquet

{

public List<string> Flowers { get; set; }

static void SelectVsSelectMany ()
{

List<Bouquet> bouquets = new List<Bouquet> () {
new Bouquet { Flowers = new List<string> { "sunflower", "daisy",
"daffodil", "larkspur" }},
new Bouquet{ Flowers = new List<string> { "tulip", "rose", "orchid" }},

new Bouquet{ Flowers = new List<string> { "gladiolis", "1lily",
"snapdragon", "aster", "protea" }},
new Bouquet{ Flowers = new List<string> { "larkspur", "lilac", "iris",
"dahlia" }}
}i

// Kk kkhkkhkkkkkk*k Select *khkkkkhkkhkkhkkkk

IEnumerable<List<string>> queryl = bouquets.Select (bg => bg.Flowers)

// Kk Kk kKK kKK SeleCtMal’ly Kk Kk Kk Kk kK kKK

IEnumerable<string> query2 = bouquets.SelectMany (bg => bqg.Flowers);

Console.WritelLine ("Results by using Select():");
// Note the extra foreach loop here.
foreach (IEnumerable<String> collection in queryl)
foreach (string item in collection)
Console.WriteLine (item) ;

Console.WriteLine ("\nResults by using SelectMany():");
foreach (string item in query?2)
Console.WriteLine (item) ;

/* This code produces the following output:
Results by using Select () :
sunflower
daisy

daffodil
larkspur
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tulip
rose
orchid
gladiolis
lily
snapdragon
aster
protea
larkspur
lilac
iris
dahlia

Results by using SelectMany () :
sunflower
daisy
daffodil
larkspur
tulip
rose
orchid
gladiolis
1ily
snapdragon
aster
protea
larkspur
lilac
iris
dahlia

*/
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Source
NEEEERE
Results

Take 3 [A]

ko 3 HEEE

Skip 2

Take 3 IEI [E] [E]

‘x\amg;‘...ﬁjﬁ; Jod> AJ@M\) Ldlis 5 ool ;;,wwﬁﬁa;g_;um

c:Png JSiLmﬁ v*»|
.J)‘-K@)\JS‘\JLAJ&)JOMWM}A&U‘)ﬂ\.& Skip
S S S ol b s ate S8 Gl B olS S Jae sl 5 ol SkipWhile
.;ﬁf@db;&);amu&&ngﬁéy&\:\)ﬂ\;c Take

S e il WS Ao, b e S &S Gl bo,)l S S Jes sl 1, ole TakeWhile

CB\) ol 5l s slus u,...N\.,\.f LS &l 1, Skip(TSource) e 5l ool v_<~3§\> 2 Eh g XS

Ao e plas enle 3L ol Q.\be}- 9D S e Lg‘q\j S o

C# 140 el &S 3B
int[] grades = { 59, 82, 70, 56, 92, 98, 85 };

IEnumerable<int> lowerGrades =
grades.OrderByDescending (g => g) .Skip(3);

Console.WriteLine ("All grades except the top three are:");
foreach (int grade in lowerGrades)
Console.WritelLine (grade) ;

/*

This code produces the following output:

All grades except the top three are:
82

70

59

56

*/
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Ao 51 ool u"<"3§'> s NP B¢
u,.w\,\f LS &l |, SkipWhile(TSource)(IEnumerable(TSource),Func(TSource,Boolean))

ans e olas a5, bos oS sblal)] K olie

C# 1) g 45 32
int[] grades = { 59, 82, 70, 56, 92, 98, 85 };

IEnumerable<int> lowerGrades =
grades
.OrderByDescending (grade => grade)
.SkipWhile (grade => grade >= 80);

Console.WriteLine ("All grades below 80:");
foreach (int grade in lowerGrades)
Console.WritelLine (grade) ;

/*
This code produces the following output:

All grades below 80:
70
59
56
*/

ds S glawl 5l g oblie quils 8 sl |, Take(TSource) e 1 oslinu v'<"3§"' 2 G S

int[] grades = { 59, 82, 70, 56, 92, 98, 85 };

IEnumerable<int> topThreeGrades =
grades.OrderByDescending (grade => grade) .Take (3) ;

Console.WriteLine ("The top three grades are:");
foreach (int grade in topThreeGrades)
Console.WritelLine (grade) ;

/*
This code produces the following output:

The top three grades are:
98

92

85
*/

Y4

www. Par sBook. or g



Ao 51 ool u"<"3§" s NP B¢
REYE Jf » «l» |, TakeWhile(TSource)(IEnumerable(TSource),Func(TSource,Boolean))

A e plas a3, boo a8 b dlis S glasl 51 g ole

C# (4] gos S A2

string[] fruits = { "apple", "banana", "mango", "orange",
"passionfruit", "grape" };

IEnumerable<string> query =
fruits.TakeWhile (fruit => String.Compare ("orange", fruit, true) != 0);

foreach (string fruit in query)
Console.WriteLine (fruit);

/*
This code produces the following output:

apple
banana
mango

*/
Lt Shobbos
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AS e ey S 1, baesls &S s oo lulen) Gom o p ﬂu— sawe TolLookup » GroupBy
GroupBy e gl C# s om 5w » Sole oli s S 5 Jslas group..by..into.. |\ group..by

10 s Oole okt 5 S 5 Joles ToLookup sis (gl C# Ll

> 8 L C)}@LJ{\)W&); CE\}@MJ\V\;\U.XS@ osliz.| group by L;A.kg\.‘b}\jj L;AJ‘,.“SJS

&S gausy S plass s

C# 140 gos S 33

List<int> numbers = new List<int>() { 35, 44, 200, 84, 3987, 4, 199, 329, 446, 208
bi

IEnumerable<IGrouping<int, int>> query = from number in numbers
group number by number % 2;

foreach (var group in query)
{
Console.WriteLine (group.Key == 0 ? "\nEven numbers:" : "\nOdd numbers:");
foreach (int i in group)
Console.WriteLine (i) ;

}
/* This code produces the following output:

Odd numbers:
35
3987
199
329
Even numbers:
44
200
84
4
446
208
2/

Mg Gelles

saolaledl REET JQ.A; o sl ol Lolie 51 o cdlis sl J.«s a (o=l L) SR
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aatd e
ol 0 lajlaie (2 3 i ssb 4 S S gas same S L, g Ga 0 S

_ DefaultIfEmpty
A e N

Kby S e ) # S same S Empty

el S e S g5l &S a8 e W5 |y Slas e Repeat

&l |, DefaultIFEmpty(TSource)(IEnumerable(TSource)) s 3l ssliel S 8a 5 (g4 5a5 S
sdllss Kol Jle e e ol wsl g s sdllos & A s o3 i Hlaie K &olwoslal

S o sl gl

C# (4] gos S A2

class Pet

{
public string Name { get; set; }
public int Age { get; set; }

}

public static void DefaultIfEmptyExl ()
{
List<Pet> pets =
new List<Pet>{ new Pet { Name="Barley", Age=8 1},
new Pet { Name="Boots", Age=4 },
new Pet { Name="Whiskers", Age=1 } };

foreach (Pet pet in pets.DefaultIfEmpty())
Console.WriteLine (pet.Name) ;

}

/*
This code produces the following output:

Barley
Boots
Whiskers

*/
S ol g sdlis 515 e Js
C# (4] 9o S A2

Yy

www. Par sBook. or g



List<int> numbers = new List<int>();

foreach (int number in numbers.DefaultIfEmpty())
Console.WriteLine (number) ;

/*

This code produces the following output:

0
*/

ola ¢ IEnumerable(T) & a5 ! |, Empty(TResult)() s 5l oolil u.i,{,. 2 Gl XS
‘MJ@

C# 140 gos S 3

IEnumerable<decimal> empty = Enumerable.Empty<decimal>();

5 slas same 4 Aggregate aie .ans o olis |, Empty(TResult)() s Joime 5,8 &K )5 saiges &S

4 Sose G odasseme 8\3 cball 5l K A pole oo Jlsl las, sl
ae sl jate Gt ol U Ll ol all & wss e 6lsl Jols IEnumerable(T)
& Jf\ |5 352 50 03 ,\S 4 Aggregate ¢l ,, (seed value) d}\.’cT Jlads W ¢l » Empty(TResult)

29l oo skils S & sl g aals ol 3l S b e 5l chls ac same o sl

C# 140 gos S 3
string[] namesl = { "Hartono, Tommy" };
string[] names2 = { "Adams, Terry", "Andersen, Henriette Thaulow",
"Hedlund, Magnus", "Ito, Shu" };
string[] names3 = { "Solanki, Ajay", "Hoeing, Helge",

"Andersen, Henriette Thaulow",
"Potra, Cristina", "Iallo, Lucio" };

List<string[]> namesList =
new List<string[]> { namesl, names2, names3 };

// Only include arrays that have four or more elements
IEnumerable<string> allNames =
namesList.Aggregate (Enumerable.Empty<string>(),

(current, next) => next.Length > 3 ? current.Union(next) : current);

foreach (string name in allNames)
Console.WriteLine (name) ;

/*
This code produces the following output:

Adams, Terry

¥f
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Andersen, Henriette Thaulow
Hedlund, Magnus

Ito, Shu

Solanki, Ajay

Hoeing, Helge

Potra, Cristina

Tallo, Lucio

*/

AR e olas alis 3l ldlis wWd e sl » 1, Range Jas 3l salazal o.i‘,fe- 2 A g S

C# 140 gos S 3

// Generate a sequence of integers from 1 to 10
// and then select their squares.
IEnumerable<int> squares = Enumerable.Range(l, 10).Select(x => x * x);

foreach (int num in squares)
Console.WriteLine (num) ;

/*
This code produces the following output:

1
4
9
16
25
36
49
64
81
100
*/

ola ) S Hlaie K3l ldls W s ¢l |, Repeat(TResult) s 51 eslac u'<’3§‘> FIERUZ POCIN

..,\.5364

C# 140 gos S 3

IEnumerable<string> strings =
Enumerable.Repeat ("I like programming.", 15);

foreach (String str in strings)
Console.WriteLine (str);

/*
This code produces the following output:

like programming.
like programming.
like programming.
like programming.
like programming.
like programming.
like programming.
like programming.

HoH H H HHHH
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like programming.
like programming.
like programming.
like programming.
like programming.
like programming.
like programming.

*

~NHHHHH H H

Sy SLOLks
Aaedls glae a4 w1 LS Jole sl 5 sy 4l ola blus ole &5 gldlis 4o
C# 5 de ol 5 035 LINQ 5,0kl (gm sy Slas aze SequenceEqual die . s o 4 S L0
K oo pole gawlie L SequenceEqual s .l s mn SOl Ol oS5 Jolae byl

AL e gl dlos 5o LT a8 ams o (et 8,8 0ds Cunds

Ao 5 ool u"<" S s NP B¢
il gl M |, SequenceEqual(TSource)(IEnumerable(TSource),IEnumerable(TSource))

L) s Jle ol 5 ams e pLis Al 95 gl 5 e b gl

C# (4] gos AS 2

class Pet

{
public string Name { get; set; }
public int Age { get; set; }

}

public static void SequenceEqualExl ()

{
Pet petl = new Pet { Name = "Turbo", Age = 2 };
Pet pet2 = new Pet { Name = "Peanut", Age = 8 };

// Create two lists of pets.
List<Pet> petsl = new List<Pet> { petl, pet2 };
List<Pet> pets2 = new List<Pet> { petl, pet2 };

bool equal = petsl.SequenceEqual (pets2);
Console.WriteLine (

"The lists {0} equal.",
equal ? "are "are not");

}

/*
This code produces the following output:

The lists are equal.

*/
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C# 140 gos S 3

class Pet

{
public string Name { get; set; }
public int Age { get; set; }

}

public static void SequenceEqualEx2 ()

{
Pet petl new Pet () { Name = "Turbo", Age = 2 };
Pet pet2 = new Pet () { Name = "Peanut", Age = 8 };

// Create two lists of pets.
List<Pet> petsl = new List<Pet> { petl, pet2 };
List<Pet> pets2 =
new List<Pet> { new Pet { Name = "Turbo", Age = 2 },
new Pet { Name = "Peanut", Age = 8 } };
bool equal = petsl.SequenceEqual (pets2);

Console.WriteLine ("The lists {0} equal.", equal ? "are" : "are not");

}

/*
This code produces the following output:

The lists are not equal.

4
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C# (4] gos AS 22

class Plant

{
public string Name { get; set; }
}

class CarnivorousPlant : Plant

{
public string TrapType { get; set; }
}
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static void Cast ()

{
Plant[] plants = new Plant[] {

new CarnivorousPlant { Name = "Venus Fly Trap", TrapType = "Snap Trap" },

new CarnivorousPlant { Name = "Pitcher Plant", TrapType = "Pitfall Trap"
by

new CarnivorousPlant { Name = "Sundew", TrapType = "Flypaper Trap" },

new CarnivorousPlant { Name = "Waterwheel Plant", TrapType = "Snap Trap" }

}i
var query = from CarnivorousPlant cPlant in plants
where cPlant.TrapType == "Snap Trap"

select cPlant;

foreach (Plant plant in query)
Console.WriteLine (plant.Name) ;

/* This code produces the following output:

Venus Fly Trap
Waterwheel Plant
=Y
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C# 140 9o S 3

class Pet

{
public string Name { get; set; }
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public int Age { get; set; }

static Pet[] GetCats()
{
Pet[] cats = { new Pet { Name="Barley", Age=8 },
new Pet { Name="Boots", Age=4 },
new Pet { Name="Whiskers", Age=1 } };
return cats;

static Pet[] GetDogs ()
{

Pet[] dogs = { new Pet { Name="Bounder", Age=3 1},
new Pet { Name="Snoopy", Age=14 },
new Pet { Name="Fido", Age=9 } };

return dogs;

public static void ConcatEx1 ()
{
Pet[] cats = GetCats{();
Pet[] dogs GetDogs () ;

IEnumerable<string> query =
cats.Select (cat => cat.Name) .Concat (dogs.Select (dog => dog.Name)) ;

foreach (string name in query)

Console.WriteLine (name) ;

// This code produces the following output:
//

// Barley

// Boots

// Whiskers

// Bounder

// Snoopy

// Fido
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C# 140 ges S A3

class Student

{
public string First { get; set; }
public string Last {get; set;}
public int ID { get; set; }
public string Street { get; set; }
public string City { get; set; }
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public List<int> Scores;

class Teacher

{
public
public
public
public

C#

string First { get; set; }
string Last { get; set; }
int ID { get; set; }
string City { get; set; }

class DataTransformations

{

static void Main ()

{

// Create the first data source.

List<Student> students =

{

}i

new

new

new

Student {First="Svetlana",
Last="Omelchenko",

ID=111,

Street="123 Main Street",
City="Seattle",

Scores= new List<int> {97,
Student {First="Claire",
Last="0’Donnell",

ID=112,

Street="124 Main Street",
City="Redmond",

Scores= new List<int> {75,
Student {First="Sven",
Last="Mortensen",

ID=113,

Street="125 Main Street",
City="Lake City",

Scores= new List<int> {88,

// Create the second data source.

List<Teacher> teachers =

{

"Seattle"},

"Redmond"},

new

new Teacher {First="Alex",

Teacher {First="Ann",

new Teacher {First="Michiyo",

o¥

92,

84,

94,

81,

91,

85,

Last="Beebe",

Last="Robinson",

Last="Sato",

www. Par sBook. or g
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PUPVRICE =]

new List<Student> ()

60} 1},

3911,

911},

new List<Teacher> ()

ID=945, City =

ID=956, City =

ID=972, City =



"Tacoma"}

}:

// Create the query.
var peopleInSeattle = (from student in students
where student.City == "Seattle"
select student.Last)
.Concat (from teacher in teachers
where teacher.City == "Seattle"
select teacher.Last);

Console.WriteLine ("The following students and teachers live in
Seattle:");

// Execute the query.
foreach (var person in peoplelInSeattle)

{

Console.WritelLine (person) ;

Console.WritelLine ("Press any key to exit.");
Console.ReadKey () ;

}

/* Output:
The following students and teachers live in Seattle:
Omelchenko
Beebe

*/

Gon polie O @ 3l degosme g ) &0 bl

213 052y mte sAllis 5o wly Lolie 5ISG a5l as ez 5 G OLsl Gl el 25 50

S48 0 s e s S eslinad Al Shae 3l e e sl 51 S s olssl sl
o) city r\.: & iy, K aes 3l szl (public) sses Cwols pai> (g5l Customer o 2
a8l adg w3l s A s Kos al o8 s sr g

var query = from cust in Customers
select cust.City;
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Goaia,luie K il g oo il e aie biwols S S5 rin ool &S (g ole sl 6l Y
g5 Sl s e S 4 pasael 52U s s S Ll b e SL L e
am3 e oLt Customer olis 5 K cuols 55 538 (0lg) dgms 8l 5 |, il
145 ges AS A2

var query = from cust in Customer
select new {Name = cust.Name, City = cust.City};

XML 4 Sl 0538 sl sl

«DataSet SQL (gesls Lg\.&:a\i[\.; sl g0 byl ole ool Jlsl LINQ slagm g o »
o9 wodls Ll S o é\} bl s Jle sl sl 1 XML st oL > s ADO.NET

AS e Jize XML Lolis 4 |, (glalzsls

C# 140 ges S A3

class XMLTransform
{
static void Main ()
{
// Create the data source by using a collection initializer.
List<Student> students = new List<Student> ()
{
new Student {First="Svetlana", Last="Omelchenko", ID=111,
Scores = new List<int>{97, 92, 81, 60}},
new Student {First="Claire", Last="O’Donnell", ID=112, Scores
= new List<int>{75, 84, 91, 39}},
new Student {First="Sven", Last="Mortensen", ID=113, Scores =
new List<int>{88, 94, 65, 91}},
}i

// Create the query.
var studentsToXML = new XElement ("Root",
from student in students
let x = String.Format ("{0},{1},{2},{3}", student.Scores[0],
student.Scores[1l], student.Scores[2],
student.Scores[3])
select new XElement ("student",
new XElement ("First", student.First),
new XElement ("Last", student.Last),
new XElement ("Scores", Xx)
) // end "student"
); // end "Root"

of
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// Execute the query.
Console.WritelLine (studentsToXML) ;

// Keep the console open in debug mode.
Console.WritelLine ("Press any key to exit.");
Console.ReadKey () ;

PUPVERNCRE

< Root>
<student>
<First>Svetlana</First>
<Last>Omelchenko</Last>
<Scores>97,92,81,60</Scores>
</student>
<student>
<First>Claire</First>
<Last>0'Donnell</Last>
<Scores>75,84,91,39</Scores>
</student>
<student>
<First>Sven</First>
<Last>Mortensen</Last>
<Scores>88,94,65,91</Scores>
</student>
</Root>

coe polie (595 p BOblos plxil

0wl mie gl olie Glaceols b jole 51 S e bt cd (Sas (25 5 s S
39,9 6BQL¢3§)T olee 4 Cwajp\...c 5okl oS aaly jolie 51 ldls Wl o s & 2ss
Quﬂamé.xm;@ 09 \) Lﬁa&i}) )'\ L;\A]\.?SJ 3 g \ﬁ\ ogjb 2D L;a;\...; oI Mg oo A.ﬁ....;\m

Lol double ¢ 55 5l (s olie 5l ae sls e Sale S Sl

SO A

oo Shle 5o baw gleal s s (domain) slae s | A e JWl Oy 5o
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SQL 1,5 48 Sleal 3 SQL 4 LINQ 3 1 Jseme CH# dze S dsil i ood e (Jlie (gl 050 pad lois

S e 4y 1y sad o 3 by al g et an B o o] Gl laiy @b Do Server

S Syl 31, gl g es S

C# 145 gas &S A2

class FormatQuery
{
static void Main ()
{
// Data source.
double[] radii = { 1, 2, 3 };

// Query.
IEnumerable<string> query =
from rad in radii
select String.Format ("Area = {0}", (rad * rad) * 3.14);

// Query execution.
foreach (string s in query)
Console.WriteLine(s) ;
// Keep the console open in debug mode.
Console.WritelLine ("Press any key to exit.");
Console.ReadKey () ;
}
}
/* Output:
Area = 3.14
Area = 12.56
Area = 28.26
%Y

9wy SLOls Ho ey wb Wuly)

e oEan 53 S Glamo ooty Sl 3 aly; ol 31 AT L ails Bl Sos K sl 458 JulS

RRINWAPES &1 Hs g - VAR Sleslial b e sad gas

sl oley 5o s smam s 255 o @il e 0 SAi 8 JSe 4 LINQ somopmr sollas

sodls mite 53 gly olie g5 bl s 03 L iite £ 5 (G588 S pke) Npdss Ao 5 525 2
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P slalls &S &S o e (6 8 g5 ot opl sl L850 foreach | yiws o SAS e & L

i s |5 o WS 3555 1 T L LS 4 51 s s eae bl WL ol

Uaj.x,.a AL L;\J.g e &,: g';\g‘j'.»\.aj\ AQ'T@&)JAS&‘\.DJL* g.,J..é-‘ ‘Q.c-,i ng\)) d\ Q.)\a UL.,.; L;\J.g
s 5 e Sl ozl pBn e LSy eoalie 6585 45 ans e ol (o3 Sl S e el

ol Jlasl 8 var S o5l eolizd |

M@J&Ml)é&o@bé'é(@l&?gwﬁ:
rLgu'\ sals Ty) L;'La,.;\ 9 J.m = PLY B e UL«; \) Ll 4 LINQ TR Sldese S ) J&u

a5l ldls 58 sm s oA s Cwlaans S gldlos el e A3 g

List<string* names =
new stestring={"John”, “Rick", “Maggie", “Mary~};

1) l

le<string> nameQuery = from name in names
| where name[@) == “MH’
select name;
3 |
2
foreach {string str in nameQuery)
{l
nsole.Writeline(str),
[ }
s,

..\:S@de\)u\:ﬂx;at}swb@utjobﬁj Y

.Zw IEnumerable<string> S s> 5 o » niie

)\ Lg\AJL.tJ ?}wjﬂéd\b Q\ )\ bﬁ“hf ;,Sf ?3ij63)foreach )}Lwé&)b 0
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www. Par sBook. or g



M@J&ml)é@ﬁealawguygwx

ool (59, 1y eole (o) Jlas) S a8 s o plas 15 SQL 4 LINQ (5525 v » Sldas S 55 IS
3 ) Name Cao\s g o, wjf 39,58 Olee 4 1, customer Lzl 51 gladlss ST B e rLgu'\
o ol 4 Ly baza 51 Glds s il iy K Name &S Ll ol 518 e it B s

able<Customer> Customers = db.GetTable<Customers={);

1)

lecstring> custMamelQuery = i
from cust in Customers

where cust.City == “Londan”®
select cust.Name;
b - T I
3 2
foreach {string str in custNameQuery)
{
nsole. Writeline{str),

}

L

LS o e | alels e & oola & O\A;}T A

;il Name a5 d\"’ Cj )\ .,\S\Jﬁ&j \) Name CML"- ‘JA\S Customer ¢ o& GL? 4 select Dgwd Y
.Customer sw 335- & ol (string) ALl custNameQuery Q\A;JT &,a s ALl

Y .,\.o\a B foreach LgA.?.L> JJ..S B ‘CMNLM\;;..Z) )\ G\AJL.J.S custNameQuery 45 u"’L"' Q\ )\ Y

.2\, string

.,\3\.5‘;64]3 L ol oo ¢ select s> el oy SKlaS s o plas ) glosls Jlasl 5 S

R YIS RY j.f \) L;La\ Customer e o& )\ 25 9 L@.u PLY
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Table<Customer> Customers = db.GetTable<Customers>();
1\
var namePhnneQuery
fram cust in Customers
where cust.City == "London™
sel-sv:t new { name = cust.Name,

phone = cust.FPhone };

foreach {,ar item in custMameQuery)

{
}

Console. Writeline(item);

¢g.;\-u-'\j>.-}wjij.> M\JJM&,: e)\j.,u: a;\a@;nﬁji C)LA;)T
Sheslaal bl gy oy ekte (A5 o0 A 55 rL; RYEY &,;5\5\;,.;5\ oselect [ gns S QT BIA
Dl Hlae g gad O se 4 var

il ed wl s foreach guil> 5o J xS e ol pad g2 pm s mite p 84S 2l 0 15y

EF CleMb! Zluiw! (81 Jblol™ 4 Ho18 o)l

A8 S ol 1 Obal G ol sl Ll oo Oldes K o & Ly, LU el r}\J L
By Céb e e 85l Ll o var adS o5l ams r\.?d\ s gl 1, by cann b sas o3
ol 3 45 ol 3 ool Jlan b Jolan s o5 IS 028 15 wlined 550 sms sy Slibas K
2o Oldas 5o @y e i 51 S a2 Gl ) 6B g RS &S el Gl Guls W as oy

13 S anlpx aslel

var Customers = db.GetTable<Customers>(};

1)

var custQuery = from cust in Customers
where cust.City == “London”
select cust;
"2.\.

d

B

-

foreach {var item in custQuery)

{
}

Console. Writeline(item},

7)
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o Sy S F Sl 33 929 SIUY S 5
C# o odd b el omsmy old s oS5 5 ool L LINQ adyl sbal o bygm g e 2l
Slesy S5 @l 68z b CR 81 ki iy s2smn Shle &hso 4 3.0
S Ngd g dax i B 4 2w Ohle (BlalS gl ot s g Gl smsm
Sl 5 Xps e 0kilsn 3 lbili (som s p slo Klae baaze o) Jaaze olal 3 e o |, &l CLR
s 4 Wil o s ases s & 5 Average Max Join GroupBy Select Where ;- &,uru

S Sl a5 s oS 5 ealinad b Udites 1 Wl opm s ookt oS 5

5 ol Yomne oS5 al Ly S salinel s )15 S 5l 8 oS e o5 oSS b &
lalias ol 85 md s oS S s de Hliy S omle s ST e Ul
e Bl S L &S, ol slaw &S LT il bsms ) (3 cnl L esdle ol 3sms
Gdlis K& s Az Slaie b S uiS e SWL 1 g aie oS @\-ej b aS e bl auS e cilas
S0 stuﬂ& ol = Ol K ol bawe le3l 3 O)s0 4 wilg o o ol fas
s ol S e elatal dxe goki g S5 5l Jsers b 4 System.Ling rL; sl s sl
2 X ket oS 5l eslinad (S8 b plal LINQ slagm sy o225 81 LS & o2 o s

Syl s dessn gz gy Sl 353 53 5 s

Syl (S99 w g Shos Lawy (SO

Koy e Samaimn Su Sogo & S |y o] Jolas Gz 5 eole Gamaimn oole K 5 Jle

A e olad Canl sas s g

C# 140 gos S A3

class QueryVMethodSyntax
{

static void Main ()

{
int[] numbers = { 5, 10, 8, 3, 6, 12};

7Y
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//Query syntax:
IEnumerable<int> numQueryl =
from num in numbers
where num % 2 ==

orderby num
select num;

//Method syntax:
IEnumerable<int> numQuery2 = numbers.Where (num => num $ 2 ==

o

) .OrderBy (n

foreach (int i in numQueryl)

{

Console.Write(i + ™ ");

}
Console.WriteLine (System.Environment.NewLine) ;
foreach (int i in numQuery?2)

{

Console.Write(i + ™ ");

}

// Keep the console open in debug mode.
Console.WriteLine (System.Environment.NewLine) ;
Console.WriteLine ("Press any key to exit");
Console.ReadKey () ;

o) LSS JS\“ 93 B D g p Rl &,: FLRR J.,.:\yga RSV TN UV Py | C SR 9

JEnumerable(T)

A bl ax g Ol Gy G 53 S e 2 S8 L) o) dely e e Samamn Sod sl g
Lol & 5sb plas 45 550 e pls numbers « b So, dgnd ke S Dyso & s8] where galals &S
.z IEnumerable(T) S s bauly b 31 el TEnumerable<int> ¢ shls 5 S amlsa Sles 350
JoSs cd o gl Jlo5s IDE 53 81 Sl b s Where e glyls Ly ) 48 sl o sl
Select 1 s sbaas 51 by Sk ws w55 |, Where s S s 48 ,Laal |, IntelliSense

A S,k (g sz s L;LinL.L 6{@ ol .o anl s |, Orderby , Join SelectMany
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www. Par sBook. or g



List<string> 1ist = new testringll;
list.

Reverse<> -
Select== '
SelectMany<x>
SequenceEgual==>
Single<>
SingleQrDefault< =
Skip==>

SkipWhile<=

Sort<=

Sum=<:= "

Q{ < fg 4:‘ Q{ 4'{ 4:; 4:‘ t{ 4:;

o) 0S8 0 bl sad iy w3k IEnumerable(T) K bauly LK1 & ) 0 5 4 wis 2

&y Cogo L aj\xb.u\ S~ L;LA;L& s A28 J..p\ @\ Cld> 5 «.).)ﬁ B.Jjj'.é\ L;Lm.x;a

& A o «lawsy |5 355 50 g by Gbae w0 oo (3luesly Lous laas pU 4 ae 51 g

Loly s)lliad Gomsmy sl Shas dloss g5 S5 1 A0 sone &S &) w5z Sl b il e
numbers.Where (...) dlg o lad aS cul cpl s ol cu) 5 ass o oy |, IEnumerable(T) &

e 50 I
o) il By Sz gosls bl p5Y Wily 45 o o waed LINQ 5 oslinad SIS & 5T o,

ki )l gbal, (s gl L) anls & using oSl 51 eslisd U 1 Gl 6,80 4 ool

fow¥ Olyle
JL.,l Where sze 4 L, LSyl K g & (num & 2 — 0) s oole &S s g8 Jle s
Do S ol si e skilex Y Oole S ks osle ) here (num => num 5 2 == 0) s

e K oo 4 6}(?‘5 IS 4wl Sose ol 8 5 S ol @S i Gl cel) ) e

4 S sl => \.\,‘.\zﬁwc# 2 A e alds Sole CE 0 S LK &,\gu&i\iru&

numLJLLMAgw\ ‘_;;wjjg:;a\.xﬁ.a\!ﬁ.“c%w); éé\)num D gal o0 eJJ\,&-((A.g SO0

&,.:- ty & numbers 45 JJ\.)@ \J;) xS C\.......u\ \) num &y J.:\y@ JL\MS w92 9 o UJL-; BE
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Losbe 685 a0 gmp s olds S5 5o 8\3 Oole ol L,.c laweY (g4 .l IENnUMerable(T)

A2l sz bl O s Ji-,s s bawe Sl 3 ol Wiy laeY gainy ol Jil.s CH# ) gwd

Ll Ol ams L& «@:‘gﬂ ladey

S e 81 oS eslimal gl g IS w laeY Sl 5148 550 e LINQ 5 esliad oK
Aoy e Ty Olle aesls L@T Sl o Xad ol we Lld g oS5 Lo AlE e s g e
b a5 piiolasl 5 awias [l Sl a5 ol sl s s Ll ey WlaweY L iS5l )

e LINQ

Mgs" @W LINQ j' A7 C# 3.0 j‘ @&‘;}15
5 Q-<A-“= BVEES 6\-%5}.'.) LIS e S Ll C# 3.0 5o das S sl b sy ool o

LNT)JASL;\M)J&)J M\y@}b)yLINQ A D gdma ‘J.:}u@ 0D » )\S‘DLINQ Lgu}"ﬁg)‘jbd"\"'

.-I\J}AN OJ‘}.!)\SA.: M\J .f\id.))w \)L@.»T

Iy =l

S b a5 eslisad XQuery b SQL L alin el syl oS5 K ) sman, ohle
S N s oy oS5 blelS ley s s bl 525 » IEnumerable (glaas yoze
ot Joad k) Gomsimn Slae by gl 51 LINQ oS Lge 3laosly & e 1yl 5
2 81, o lulbal oz s b Sas using S S Ll pU sl oS asia b bl
a»L 2 Léj ) ‘*«%—f L baws, 5l é\@.\j 2D Ssmsmn “obe ~\15¢ J S aen (W5 o) 9>) atals

‘Aﬁwgﬁf\)Lbejjf}eajgd&aj;AM)MJﬁs‘jg

140 gos S A3
var query = from str in stringArray
group str by str[0] into stringGroup

orderby stringGroup.Key
select stringGroup;
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(var) g o0 S g0 (w0 D ygeo 4 Olie gl 45 (o e

s Al e e C»Jﬂ&ﬂ&f_jg@db‘eﬂ&d@ﬁ‘ Boolde 5 el rL{v’-ﬁ
25 el eyl s.u;ua,,axﬁaJ;GM\ I t}b&m;,,@;ﬂ‘\:ﬁﬁqumuﬁvar oS

1wl o 0als uLu.\J

140 ges S A3
var number = 5;
var name = "Virginia";
var query = from str in stringArray
where str[0] == 'm'

select str;
S e Doy h oty oS amas s e ales Upe X500 el VA O po 4 oS s i
Agdlmﬂi;‘.aa\s‘,fﬁ L;\Jg J‘;‘f@ (W ‘J}Lﬂ@ J.’.jtid)&-‘\ I rLS Y EY L;\.@s‘,: sl var 1 oslac g o0

Lyt el jad &0 4 a8l e 58 bahyl i e, S

48 9OR0 § £ oW (SONDS Hldo

£ s L;\J.g sl S ©re QJ\‘,:-\JQ osd 1y Lzl gadsl GMJ\J.EA A geze 9 £ o oans ;lude
)‘,L A AB (o m N odld f;” Sy s odls a8 @K,.m Wooas ke ‘.X;).\M‘_;é J.’.-B:{.Q&-‘\
et ot L;\AML:- L Customer rb A w}’\s& upJB La J.aj.w@ 63 p )\Sd.g B S B u\)L.c BL) J}uu

:3‘9“: 0D )Lgd.g J’) L;A.;"A; ﬁu)ﬂ A .»\5\‘9:‘_;6 s‘_;w L;DM.JJ\AEA «Phone ¢ Name

PUPVEINCRE =

Customer cust = new Customer {Name = "Mike" ; Phone ={ "555-1212 "};

Pb O Sleeos

tbosk sles s e e BB LLLS (ol s g5 el 5 2580 sl LLelS bn g b 65 SO

-‘)\v@@‘ Sl 5o sz am K oo biceols 5 glas samme CE5e 6«‘34.0; sl g"w\)ﬁ 523
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Ses wdr Sl L pb sl sl e 2B Gl g8 o m 4 3l S el oo
i) 0a 0ol (las 5 Gasad AS 5o el pl (s e ads) o lads £ L8 gedias i

PUPVEINCRE

select new {name = cust.Name, phone = cust.Phone};
Lus sBWK

S8 550 Gl b dlg e S osb 3 st Lo e s S Ll e oS e (Sl de Loy a2 S
o1 e glasne Jas o b s3lee 3B L s (Sas cal ol 03 s L Aise ae S
s lid gy sl Shae st T it 4 e bl ol ity A €L pm e sles s
Sopm buly S o5 p Gl L LUNQ Gsmsmn caile & s by o 5l (lac o

25,138 o Slasl 5 a8 g5leesls |, IEnumerable(T)

[RWSCCH RS
RS RPN YSY L;\.mjza\)ti\.?)ﬁ@ oolaz =>J<.\A.c)'\d.§;;w\6£$-;u).>@b' e ool S
s saal oo s had Oole Ca 0 KL aanle S 4 wls e JlelS gl s a8 s C:U

arlye Y Sl b slnlinl Gomsimn b Shae 4 pois xe slaplyalp oluil Sis LINQ

NEINWAJOS

gl oud (& 3losly Sl

\) WL" aLfJJa 'JJJL‘@ jj.aw 9 e \) ML’- Q)’\S—\ \(;ﬁgb,‘s\ IS W L;}Lﬂea\f’ L;LAW\.;»
S a8 5 8 aalsn sl ob fa 5 o s gl ALE S LLalS S el 5 4 m S asles

Auto-Implemented Properties ‘
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public string Name {get; set;}
ADO.NET 4 LINQ

L el sty e et &S a8 o w1y IS Glual b s luslea) (gsmsom s sl Shas 5l (slas sams LINQ
LR R CO - ey LgLasJi\A.a cnl o )5 eslaiul 5 56 NET Framework 3.0 oo s54sb ; sbapls 5o
5 Ak i S 1 el JEL K o Ay Jslax L bl (5,5 bas gaze b a5l o 506 1) Les
Sopo & 4 Xed o Ol e pasl 0L 255 SO LINQ Slasa g p 45 2ul axtls am 5 08 ioles
Soo aadliy Ll 4 el gl ) sline i ) sl S s eat am s, sladl )
bl Wo pwnsael 5 ol ol 31 Wam s e g Kleas 4wz 5 .NET Framework cpuiw (slaass
Ssxoom s ol Kl ekl 4 5L Cé) Ll Wy LS ~>)\;\§@ Sl ja ) eoame oS
Loz 4 LINQ a8 go oolazal YoV o L Yoo A gogmal g5 IDE 3l ax olis 5 08 o sileosle |

S oslawa! IntelliSense 5 Sl E5 Cunte (JelalS ey cws o sLlse 5L s e 05

Jae alex 5l il saz ools (sl .NET Framework s ssls o s 51 (o slaaia ol )5 LINQ
& 3wosly ADO.NET 4 LINQ sy cpl o355 50 SQL Server sosls oL sla sl 5 Jlasl o o 5320l

S g0 g5 |5 LINQ 3| ADO.NET

s L (B e saaly ol L ADONET 4 LINQ iy S8 Sl oK L5 s

30 oo Jles LINQ (so0ls Cg\.:.a S LINQ lass g 55
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.NET Language-Integrated Query

c# || w8 || oOther

_. HET Language-Tnlegraled Query (LTNG) ._

LING enabled data sources

LING to ADO.NET

g L wmg ) wwg ) | [ LINGg
| toObjects || | to DataSet | | to3QL | || to XML
Objects Relational XML

SQL 4 LINQ 5 DataSet 4 LINQ :5 5 o JoSi5 atesls LINQ (555 555 55 3 ADO.NET 4 LINQ

DataSet 4 LINQ

oanl 5 Koy ol o de 4z Sl el sas Ly ol g5, ADONET S ol Jlasl g el

Ll (83535 G 9m 5w L l,ls DataSet

GL;A 3 ol Sl &S psmsm bl glas el L sl o 506 1, Lus DataSet 4, LINQ
S sl DataSet o |, 5 58 oz amn Sl cl o s o Ji,[.s oola

SQL 4 LINQ

BY) .3)\.35@ Sl s sl & po 4 ladal; gools Cupde sty ool oley el 5 SQL 4 LINQ
2550 el 0l 0o 00 0l et Jae Sk lalaly ool oL G seals Jae SQL 4 LINQ

53 0ad (65315,5 Slasmsmn SQL 4 LINQ S | ol 1y ack o8 2 55 o 23S saids anwyy
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C# 145 pad S 23

try
{

// Create a new adapter and give it a query to fetch sales order, contact,

// address, and product information for sales in the year 2002. Point
connection

// information to the configuration setting "AdventureWorks".

string connectionString = "Data Source=localhost;Initial
Catalog=AdventureWorks;"

+ "Integrated Security=true;";

SglDataAdapter da = new SglDataAdapter (
"SELECT SalesOrderID, ContactID, OrderDate, OnlineOrderFlag, " +
"TotalDue, SalesOrderNumber, Status, ShipToAddressID, BillToAddressID " +
"FROM Sales.SalesOrderHeader " +
"WHERE DATEPART (YEAR, OrderDate) = @year; " +

"SELECT d.SalesOrderID, d.SalesOrderDetailID, d.OrderQty, " +
"d.ProductID, d.UnitPrice " +

"FROM Sales.SalesOrderDetail d " +

"INNER JOIN Sales.SalesOrderHeader h " +

"ON d.SalesOrderID = h.SalesOrderID " +

"WHERE DATEPART (YEAR, OrderDate) = @year; " +

"SELECT p.ProductID, p.Name, p.ProductNumber, p.MakeFlag, " +
"p.Color, p.ListPrice, p.Size, p.Class, p.Style, p.Weight " +

"FROM Production.Product p; " +

"SELECT DISTINCT a.AddressID, a.AddressLinel, a.AddressLine2, " +
"a.City, a.StateProvinceID, a.PostalCode " +

"FROM Person.Address a " +

"INNER JOIN Sales.SalesOrderHeader h " +

"ON a.AddressID = h.ShipToAddressID OR a.AddressID = h.BillToAddressID "
"WHERE DATEPART (YEAR, OrderDate) = @year; " +

"SELECT DISTINCT c.ContactID, c¢.Title, c.FirstName, " +
"c.LastName, c.EmailAddress, c.Phone " +
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"FROM Person.Contact c " +

"INNER JOIN Sales.SalesOrderHeader h " +

"ON c.ContactID = h.ContactID " +

"WHERE DATEPART (YEAR, OrderDate) = @year;",
connectionString) ;

// Add table mappings.
da.SelectCommand.Parameters.AddWithValue ("@year", 2002);
da.TableMappings.Add ("Table", "SalesOrderHeader");
da.TableMappings.Add ("Tablel", "SalesOrderDetail");
da.TableMappings.Add ("Table2", "Product");
da.TableMappings.Add ("Table3", "Address");
da.TableMappings.Add ("Tabled", "Contact");

// Fill the DataSet.
da.Fill (ds);

// Add data relations.

DataTable orderHeader = ds.Tables["SalesOrderHeader"];

DataTable orderDetail = ds.Tables["SalesOrderDetail"];

DataRelation order = new DataRelation ("SalesOrderHeaderDetail",
orderHeader.Columns["SalesOrderID"],
orderDetail.Columns["SalesOrderID"], true);

ds.Relations.Add (order) ;

DataTable contact = ds.Tables["Contact"];

DataTable orderHeader2 = ds.Tables["SalesOrderHeader"];

DataRelation orderContact = new DataRelation("SalesOrderContact",
contact.Columns["ContactID"],
orderHeader2.Columns ["ContactID"], true);

ds.Relations.Add (orderContact) ;

}
catch (SglException ex)

{

Console.WriteLine ("SQL exception occurred: " + ex.Message);

39wl J959 yo DataSet 4 LINQ 033 ¢ & sbx!  Sol>
using S| L (S Jlss 53) o sadn o 20l o (slaliad a3l LINQ (slaess » calises ¢l
using V.i:- S 5 System.Core.dll 4, E/'Lq-)\ Y oY Lo Jlas s osas Slels )l 5 (C# )
A58 sl 1, Visual C# 2008 o3l so55 1 o Sl 23 i ssb 4 .l System.Ling (b slas ol
5 System.Data.dll 4 &L?)\ s w3l DataSet 4 LINQ iz amlex esll Ll
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L oVsame Ll e.,\s\ajfﬁ I, Product Jgaz s\as,sS, saen b a8 o solacal Select w51 Jl

C# 145 ges S A3
// Fill the DataSet.
DataSet ds = new DataSet();
ds.Locale = CultureInfo.InvariantCulture;
FillDataSet (ds);
DataTable products = ds.Tables["Product"];
IEnumerable<DataRow> query =
from product in products.AsEnumerable ()
select product;
Console.WriteLine ("Product Names:");

foreach (DataRow p in query)

{

Console.WritelLine (p.Field<string> ("Name")) ;

}
Ao g (S0 S9N SN oS §
k‘)g'\ e Ae p e L;Lm}q-juﬂji )'\ oslazw| DataSet 4, LINQ L;Lbﬁjwji Q;}A]‘,AJA L;\Jg Jiia T3

Cew) LINQ Ji\.g.:- L;Lb.»\.}‘.n 4 P.,.a.,......a EVA L;\.A@'\};-\Jé )'\ L;\AL,;; e p e S L;)L;;:Z‘,B g,ij

e Jlsl bl ol 4 laeY Shls o5 Js s

L oVsame Ll e.,\s\ajfﬁ I, Product Jga s\as,sS, saen b a8 o solacal Select ae 51 Jls

C# 10 o5 OS2
// Fill the DataSet.

DataSet ds = new DataSet();

ds.Locale = CulturelInfo.InvariantCulture;

FillDataSet (ds) ;

DataTable products = ds.Tables["Product"];
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var query = products.AsEnumerable().
Select (product => new
{
ProductName = product.Field<string>("Name"),
ProductNumber = product.Field<string> ("ProductNumber"),
Price = product.Field<decimal>("ListPrice")
}) i
Console.WritelLine ("Product Info:");

foreach (var productInfo in query)

{
Console.WriteLine ("Product name: {0} Product number: {1} List price: ${2} ",
productInfo.ProductName, productInfo.ProductNumber, productInfo.Price);

W9 wy o ¥

s xS 1y olie 5 gldlss & seig b smam s S Sl s sylal ol 5l e &S 5b ol
Sl el &S sl e Jolas smp o SIS a0 o33 Ly gz ol 3 G sms o piie 355
S sxsmn e S gy, foreach cails S 5o S Sl U s sm s Al Sl 2l s g5
Sl K Sy 2 Lbosslee 5B 1) somte Glasmsmp Gore Gl 2l 8l 0 Gisw 4 S
Jola b i 0 ol s onl i o3y By pmpien KB sa ey by g2
Sl G Sz ) Je s b wales CLSL L Ol s ol Gl s 2 was oLl
ol B s e 1 e 5m sy Where 51 ssbisal U 5 55m s 135 e n [y Y ame

1 8L o3l b oY g

C# 145 gas AS 22

// Fill the DataSet.

DataSet ds = new DataSet();

ds.Locale = CulturelInfo.InvariantCulture;
FillDataSet (ds) ;

DataTable products = ds.Tables["Product"];
IEnumerable<DataRow> productsQuery =
from product in products.AsEnumerable ()

select product;

IEnumerable<DataRow> largeProducts =
productsQuery.Where (p => p.Field<string>("Size")

"Lll);
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Console.WriteLine ("Products of size 'L':");
foreach (DataRow product in largeProducts)

{

Console.Writeline (product.Field<string> ("Name")) ;

Ghar 5 358 oS ol b Klgel 6500 Gamamn 455 e M2l sy S S ol ) s
foreach | yins S 5 o8 a5 S sl ya aslinl glabsl (5,0 LINQ (sl Shae 51 comy oy s o
Sl csl SUNQ by sl Shas 51 (o 05313 S L L a8 08 sz i @l 555
ToArray(TSource) .ToList(TSource) :aiiws Lol Jols b Shae (nl 55 o ol s s 5800 S35

.ToDictionary , ToLookup

BV mﬁbjfk;{ﬁ‘) QL&;gé Cﬁwg LgAkMJj A oAl I e CJYjwzzA uﬁLﬁ G S99 R R JL& BE

el 00 03 5 S\ 4 a2 5w s o8 Sl 2! S ) TOArray(TSource)

C# 145 gas AS 32

// Fill the DataSet.

DataSet ds = new DataSet();

ds.Locale = CultureInfo.InvariantCulture;
FillDataSet (ds);

DataTable products = ds.Tables["Product"];

IEnumerable<DataRow> query =
from product in products.AsEnumerable ()
orderby product.Field<Decimal>("ListPrice") descending
select product;

// Force immediate execution of the query.
IEnumerable<DataRow> productsArray = query.ToArray():;

Console.WritelLine ("Every price from highest to lowest:");

foreach (DataRow prod in productsArray)

{

Console.Writeline (prod.Field<Decimal> ("ListPrice"));
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C# PUPVEINCRE

// Fill the DataSet.
DataSet ds = new DataSet();
ds.Locale = CultureInfo.InvariantCulture;
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FillDataSet (ds) ;
DataTable orders = ds.Tables["SalesOrderHeader"];
var query =
from order in orders.AsEnumerable ()
where order.Field<bool> ("OnlineOrderFlag") == true

select new

{
SalesOrderID = order.Field<int>("SalesOrderID"),
OrderDate = order.Field<DateTime> ("OrderDate"),
SalesOrderNumber = order.Field<string>("SalesOrderNumber")

}i

foreach (var onlineOrder in query)
{
Console.WriteLine ("Order ID: {0} Order date: {1l:d} Order number: {2}",
onlineOrder.SalesOrderID,
onlineOrder.OrderDate,
onlineOrder.SalesOrderNumber) ;

So dlesl b s ol cnl 45 058 0 adol po)late g2 Ole UL s o e
Lg\.mji.\.u— 5 DataSet 4 LINQ 3,40 50 b ol S0~ LQLAJ?.\.AL 5 T Ji,\.u— BV L

Select ; Where :1S_s s3lit] 5,15kl (g gm g 5 Sas

Lol S wSe A b S como pae b Como Wl |, dlis Where gials
xSy eols aeass | ioles BB . Select Slas .ol saz Lo true & OnlineOrderFlag
Cools an bsl s ol go g5 S o e 5o 5,8 e 1 Shas w Jll Glaple ST oS ans e
oolde b ocwols an ) slis SalesOrderNumber 5 OrderDate SalesOrderID sl sodis sl

K g g0 (,.Lu SalesOrderHeader o> 5! SalesOrderNumber 5 OrderDate SalesOrderID (s\a(, g

= 5 008 oles |, Select Lu s sus ol el ioles B . o foreach gail> o 51 e

IEnumerable(T) Lwly s «cul Enumerable & K s el ol s e Sty ) s s

90N Jdb.d cl\.u SS9 foreach LQAA:- )\ AJLO.MN\ \a AS L;ILA) L BRI Lf’\"))\ ‘.\5& Lg)\.wa.bb \)
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S g polie wilen U s o o3lal bz s 4 Gome Gomaimn L) Bl Gio 4 058 CS >

RIS aps bl ol cb P | VI S U VT PSS Ve S V5 3 N IS Gt Ve

L b st nolis SetField sz 5 5,158 o Slasl s | DataRow S st polis 4 p3Y s s Field e
sl A e o L 2d 6§l SetField i wa 5 Field s o2 .08 [,ng DataRow &, s
S glaae e gon s bl w0 polie (8L ssbe 4 ©re osb 4 SN eyl
Lt S (o 5 ) oiadB | 22 15 b syl s 5 cd o) sline 0 oS s
o b ol Ll (o m0rderpaten] aa) 1S 3Lzl DAtaROW 13 355 3o ey 51 05 5 ymnS] 51 il 5 o
oxiw SV A8 (oo g9 b)) sandB Lo gy a (228 e 2 U sy saales ool a3l LK

A ol i UT 48 Sy TNUI sz 31 a3bized U 6 ol 053 5 0 5 8 5lotie

e g5 b L SetField s 5 Field wie TS i bl 5o sl (aite (gosls 98 a5 iy anals a9

asia g aal A dal e QU InvalidCastException (bl S NIy a8 cillas 4 S 515 5509

e DU Ll gl 5 gm0 ol o8 elimal (s s n 5o s salss

bl Jolu 3 g9 2
Jsds iz 511 ala g5 DataSet 4 LINQ L3 sl 5 oo o caly Joie S5 smp 2 0Dl
salal) Ko K S e ol (oin Sllae S L) wsm S5l ealial LKl s ol ablis
Saal a s ool a0 ) Spze Sns K88 canl Slal b el pie S s adls 2l
Slal oole Llyy colun 5 258 0 8 b sl o s ID L Jsame K il (6,158 e
A Johar 5o dty a4 e gl (5 500 s 4 &S ol (550 Ll i 5 e ol L
Ny Ly, 6ol esls oL Jslar s s el & sy 00 S culin 5 25l s el

D e S 4 C:LLA I a5l Lole ool cilas oy Kilg e Join Sllas o)lse cpl Ly aas
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oSS s 3 Olaslie ol skt 4 1) Jaame 5 2y 3 Oledbl by o L 4 1) oin) Jlal olles

e sbdlasl b Sas ¢l GroupJoin 5 Join 5,138 . Jlasl 5o Jlal Shae 53 LINQ 0o sl
.,\....;L Jg\j QLZLQ\.AJ.,JS "y B oo W\.kn 63\.4)’ \.@.g \) o3l CM.« 92 S Q.;‘LAJLA;\ (SR B (» r\.gd\ \)

(.48 o Sloxss less than _Slase usle equals ) & Jlasl o Shae 3l Transact-SQL « Jolis )

Sam 5l 28 $900 Nsw AS o ileosls |, Soss Il K Join (slalal, gosls a\fyb s o

g g o3l iy ailie (gosls 4 game 3 s K gyl &S bl o g5 ol 534S cud

S \.@T sl eladal, geals a\;.-\.v o )5 et Jolae &5 @ GroupJoin Lg\.asﬂu—
6.\;}0&&}4& .\J}u&v\.usdd 6)\»40.)& \)5&334’0 Lg\.h.,\.oju)&})b Lg\.h.,\.o}u )\ ALC)W\JS
é\wfazc&;@é\)\;;\@}x\:ﬁ@j\) () Cuds Sassame Lol 51 K p &S

AW, P90 A8 same O

Jbe

oala a\ﬁb 5\ SalesOrderDetail 5 SalesOrderHeader Jslom> wle s Jlal S 55 Jie

) ey S ST ole 31, Q,.JLIT Sl law b s o ¢! AdventureWorks

C# PUPVERNCRE

// Fill the DataSet.

DataSet ds = new DataSet();

ds.Locale = CultureInfo.InvariantCulture;
FillDataSet (ds);

DataTable orders = ds.Tables["SalesOrderHeader"];
DataTable details = ds.Tables["SalesOrderDetail"];

var query =
from order in orders.AsEnumerable ()
join detail in details.AsEnumerable ()
on order.Field<int>("SalesOrderID") equals
detail.Field<int>("SalesOrderID")
where order.Field<bool> ("OnlineOrderFlag") == true
&& order.Field<DateTime> ("OrderDate") .Month ==

%4
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select new
{
SalesOrderID =
order.Field<int>("SalesOrderID"),
SalesOrderDetailID =
detail.Field<int> ("SalesOrderDetailID"),
OrderDate =
order.Field<DateTime> ("OrderDate"),
ProductID =
detail.Field<int> ("ProductID")

foreach (var order in query)
{

Console.WriteLine ("{O0}\t{1}\t{2:d}\t{3}",
order.SalesOrderID,
order.SalesOrderDetaillD,
order.OrderDate,
order.ProductlID) ;

Jlacgi DataSet sl 31 99 w g

LINQ 5 sali| rLi;.» S S Aoy i 4 sl sad wlis by o) b ol 5 DataSet sl g
e DataSet S 5l a8 el S las g DataSet S .S exlial Hlus o DataSet & ;| DataSet 4,
soedle 5, 0 Oyl 4l DataSet S sbiwos 5 bl s, daase ol o 8 cp) o iy 058 o0
Sl 5o Khas Hlas s g8, S 4 S obolas, 5 bowols e e 5 DataSet S (g
G g a8 game e Lo Sl esli] gl 4wl o et &S ol ) Glime 4 G > ) 0,158 e
A8 e UL 5 gesle ) s s LS cpl i auiS Iy o s gt 5 Jslar 4

olas g DataSet S L a8 o Sl 56 )lus g DataSet K 5l 0o S s> s~ ! DataSet 4 LINQ
oley 5o a8 eolanl SetField | Field (S i sladce 51 Wi (gools & g s gl &S 5,100 a5 )
4 LINQ .ol sus DataSet saamed g5 Sl 15 ated ez JB ool Ll LS
o el o Glallas oS (b I8 e slasl 5o cas p asles | s polie 4 g 2 DataSet
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DataSet I sslazul b 4L (S Hlac g DataSet S 5 03 5 sms w4 e Llgn &Sl 5l s
I, « las 5 DataSet & sl Q.('JK.?;» Oy AS W Yoo A gl Jlsns s 1, (oS Designer

S el

Jbo

el 0 r\pu\ )\.,\.Cj.! DataSet & L)) Py .,\.35.)64 QL.«.' \) SIS J') JL».A

C# 145 gas AS A2

var query = from o in orders
where 0.0nlineOrderFlag == true
select new { o.SalesOrderID,
o.0OrderDate,
0.SalesOrderNumber };

foreach (var order in query)
{

Console.WriteLine ("{0}\t{l:d}\t{2}",
order.SalesOrderID,
order.OrderDate,
order.SalesOrderNumber) ;

}
Jlus g DataSet & kx| | S

DataSet X, DataSet Designer ,!;,| Data Source Configuration Wizard | sslew| | ol o e

DS ol Hlase g

ST F
S olgds b 4 a8 sl | DataSet S 5l (slaises DataSet (coxizle ol 3L asly e L

BT PPS r..qu "NewDataSet" 4 o r...N\ S5 o DataSet (gl 5 o S asS Lasia | r\; thfﬂ

WY

S Kl o b DataSet a8 sl 5 5o 50 DataSet S olul 15 40 DataSet K sl oo Lo

bl S e oS 5 slabal, s3I ksl &S DataSet | S K sl 5 s DataSet 5 s8> S

AA

www. Par sBook. or g



5 lassama p5 354 e3linl GetChanges e 51 S| L «cous 392 5o DataSet 5l slools e Jala

a3 52 50 DataSet 51 glasly ox (slas,8)) sbcas, Jols g 45 DataSet
B e QL«J \) DataSet )'\ L;\AJ‘,.&S 2l o‘<t9<> PS4 g BUY

C# 140 go0 &S A2

DataSet customerOrders = new DataSet ("CustomerOrders");

DataSet Designer b b Data Source Configuration Wizard b ylus ¢ DataSet sl Sk

Data Source Configuration Wizard (s4lw g DataSet <G skxf (s1 g

Data Source Configuration U .S S|, Add New Data Source >, Data s 5, .\
2 e s 5llel, Wizard

.28 sl Choose a Data Source Type 4~is s, |, Database .Y

WY .»\A‘}ﬁ- déu\\wdb)}jé.g)‘v\;}; DataSet &)KTL@\ j\wém&&\) 3)\).’.) Al

DataSet Designer (s4lw g DataSet &5 sbx! (sl

8 SIS, Add New Item 5 5. Project o 65,

—

S ol | DataSet 5 5 Add New Item gl ) olow (gans 5| LY
S b DataSet (¢l rLs A o
S SIS, Add Y
23a s 5 DataSet Designer ;> 5 ous wlol o355, 4 DataSet
2eSs #1b 5, 4 Toolbox 3l DataSet S5l pbay £ 0
—L—

DataSet ¢, 4 Server Explorer/Database Explorer > Ca\j Je Szl S 5l ), Q.,\.Amjf

(S & 5) wsles, Sesigner
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DataRow sl 4w o

e Distinct
e Union

o Intersect
o Except

sole olie s same 51 S8 2 (65, » Equals 5 GetHashCode slaaie Jlssl s L b She ol
o) S s e ol ) el e lie S s e o) DataRow 5 3,50 3 . aiS o duslia | o
S blas Gl ot sbosls s sl s $Sbae sl Jlon) S5 Yyaan
9 ded Golaw jae ol LT S as RSVPS R W PSP PUCSEN S T . SN rLev'\ [EYCPVCNN TS
NS epl .ol sui 3L DataSet 4 LINQ 4, DataRowComparer oIS ¢ ,5l5l .akias (¢ ae Slels )

st 03 )8 4 (s, 58)) bicas, olie gawslis ¢l )5 o
oxls B sl Default cools 2l (29055 0358 GHludise mits sob 4 Kl IS G
ols>! 3 Equals(DataRow, DataRow) QT Sl e 358 83 LS 4 DataRowComparer 1 (glas gol
Ao Xpd oo Sl (63555 Sl D)o 4 an abl s 4l ls o2 L, aS' DataRoOW ¢ o 55 5 59 oo
cist 332 50 G polie (Gedd Sl ys gasgeze &S 50 5> Equals(DataRow, DataRow)

W .,\-B:\j:- false ng )\.\u Oy g2 U”\ J..C BE) ‘v\-’\b‘)gg‘j \) true )\.\u .,\.w\.’ J'\J' DataRow

Jbo
Y VN PR PO T NS N I B P o%ls S 5l |, Intersect Jﬂu— Jle oy

C# 145 gas AS B2

// Fill the DataSet.

DataSet ds = new DataSet();

ds.Locale = CultureInfo.InvariantCulture;
FillDataSet (ds);
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DataTable contactTable = ds.Tables["Contact"];

// Create two tables.

IEnumerable<DataRow> queryl = from contact in contactTable.AsEnumerable ()
where contact.Field<string>("Title") == "Ms."
select contact;

IEnumerable<DataRow> query2 = from contact in contactTable.AsEnumerable ()
where contact.Field<string> ("FirstName") ==
select contact;

"Sandra"

DataTable contactsl = queryl.CopyToDataTable() ;
DataTable contacts2 = query2.CopyToDataTable() ;

// Find the intersection of the two tables.
var contacts = contactsl.AsEnumerable().Intersect (contacts2.AsEnumerable (),
DataRowComparer.Default) ;

Console.WritelLine ("Intersection of contacts tables");
foreach (DataRow row in contacts)

{
Console.WriteLine ("Id: {0} {1} {2} {3}",
row["ContactID"], row["Title"], row["FirstName"], row["LastName"]);

99w ¢ & 3l DataTable &5 Sk |

L osmom s K CL‘ CopyToDataTable 4w .c..| DataTable . .o @\) o8 51 (S el sl
Wil ) w15 e ol 5l e (DataTable ja) » i opl 45 WS o S DataTable G 4 | sols 5 a5 8
DataTable « & L &> DataTable « oo xiad bl Laosls 55, » boldas o8 a 358 05 5 51 4y o0l
e plEal mie

1 o 513 ool 550 52 p e K 5l DataTable S slxl (sl 1, 5 4ul 3 CopyToDataTable .

S buly oS DataTable ¢ 2 ) s Jsd> s, 51 |, DataTable &, CopyToDataTable 4w .\

4 LINQ o)le K 5 \J,w IEnumerable acs .S o S5 (WS e s5leesly |, IQueryable(T)
3,8 s ol sz Soxsom el | DataSet

ala = Jod= o Cé\, sds i)la DataROW ¢ oo sl (slag siw 51 oass 2S5 DataTable CsSI LY

el ol 4y sz Ll Mquery” o3l b el an it Jpdm el st S5 Jpim el 5 0
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Jpde DataRow ¢ oo K 4y sy (slsime e Jod= o 8\} (1a,55)) slacas, 51 K » el Y

> RowError , RowState sbacwols 55 T2 o S a5 o) Bl e &S s e oS
Glal S amal gslie Jolas 5l ate )3 sl DataRow <Lzl Slxse e bl S olle b
gl oo <, ArgumentException
S5 DataTable ¢ o s oS 63559 Ssmsom s JB Jsdx ,o DataRow (Ll olas a8 o) 5l oe ¥
st S ke als DataRow LLal 51 Sz sl mie sl Sl ssige sl S e

%l 8 1, & DataTable

Jodor 4 ol Ade Sy p &S Al ablsa cely CopyToDataTable s jloal 3 a8 sl awsls ax g

C‘é\} Ogiw S C‘é\j a6 ol N ¢ S b6 s ¢ X L |, CopyToDataTable . aijzn
st 30 o 2l s ol b S s Valte s L1 Dl osd axlpe mie Jaae o

K o Copde iy 4 i8S , DataTable

Jbe

Ao g 03 S sl Yoo cM)fTA 5ham olaslan 8L skt 4 |, SalesOrderHeader Joos 5 Jle

ol o) ) e s oo )3 ol 5556 s o) 5 DataTable K slx! ¢l |, CopyToDataTable

Ade AS o Jos DataGridView S sl Sl olsie 4 45 BindingSource . & K 4 DataTable

C# ZUPUEIRUREE

// Bind the System.Windows.Forms.DataGridView object
// to the System.Windows.Forms.BindingSource object.
dataGridvView.DataSource = bindingSource;

// Fill the DataSet.
DataSet ds = new DataSet();

ds.Locale = CultureInfo.InvariantCulture;
FillDataSet (ds) ;

Y
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DataTable orders = ds.Tables["SalesOrderHeader"];

// Query the SalesOrderHeader table for orders placed

// after August 8, 2001.

IEnumerable<DataRow> query =
from order in orders.AsEnumerable ()
where order.Field<DateTime> ("OrderDate") > new DateTime (2001, 8, 1)
select order;

// Create a table from the query.
DataTable boundTable = query.CopyToDataTable<DataRow> () ;

// Bind the table to a System.Windows.Forms.BindingSource object,

// which acts as a proxy for a System.Windows.Forms.DataGridView object.
bindingSource.DataSource = boundTable;

SetField g Field &G y> (S W

bl 5 st polis 4w mws sbte 4 DataRow S (¢l 1, Ly (slaaze DataSet 4 LINQ
& og polie 4 |y o) i o8y anw g gl Waaws ol SetField s 5 Field s :3)\.3564

D 55 )Lg A LS‘@ J.J.b\.a.o L;A:‘)\ L;‘J’ b Value .»\LA DataSet ‘wa MJ@ 4\:\)\ Lf'e', J:.)LM L§°)Lf)‘> uﬂ:.a:-

s geS) 31 oslani) uS o esline NET Framework 2.0 ;5 sl b e pk 6 ¢ SILNQ &8 JU- s
S oaS s JB 55550 g5l S e gt a5l ol a5l DataROW 3 552 50 ey ) & st
w23 2l s o S St 5l o il 05 6 L5 DatAROW S 53 oy A S
&S o o, InvalidCastException (Ll S Jfg“.s g5 4 ol s a5 Value oxls S 15
Value saiiS ru s 45 (5,50 53 i oo 03 L 4 (o e S oy 2 s IsNUI e Shps Jue s

C# 140 gos S A3

// Fill the DataSet.

DataSet ds = new DataSet();

ds.Locale = CultureInfo.InvariantCulture;
FillDataSet (ds);

DataTable products = ds.Tables["Product"];

var query =
from product in products.AsEnumerable ()
where !product.IsNull ("Color") &&
(string)product["Color"] == "Red"
select new
{
Name = product["Name"],
ProductNumber = product["ProductNumber"],

Y
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ListPrice = product["ListPrice"]
}i

foreach (var product in query)
{
Console.WriteLine
Console.WriteLine
Console.WriteLine
Console.WriteLine

"Name: {0}", product.Name) ;
"Product number: {0}", product.ProductNumber) ;
"List price: ${0}", product.ListPrice);

uu),.

Iy ot polds SetField s o 3)\.35@ Olasl 5o 1) DataRow K i polis 4 r)"}! s> Field s

S o o pde Iy pd f_\,;\ 93 SetField Jze a5 Field Jze o S o [,.L..» DataRow & o

Sl e 53 ams ool sy o i olie 4 b o 8 Ul dsles 4 5,10 as ) 5 305

S (c.ﬂ &4 b)) gan i ~® B g‘-‘-“fj &4 S5l s 5 ubl aes K e

S e oo\ Field e 5 5 e

C#

// Fill the DataSet.

DataSet ds = new DataSet();

ds.Locale = CulturelInfo.InvariantCulture;
FillDataSet (ds) ;

DataTable products = ds.Tables["Product"];

var query =
from product in products.AsEnumerable ()
where product.Field<string>("Color") ==
select new

{

"Red"

Name = product.Field<string>("Name"),
ProductNumber = product.Field<string> ("ProductNumber"),
ListPrice = product.Field<Decimal> ("ListPrice")

}i

foreach (var product in query)
{
Console.WriteLine
Console.WriteLine
Console.WriteLine
Console.WriteLine

"Name: {0}", product.Name) ;
"Product number: {0}", product.ProductNumber) ;
"List price: ${0}", product.ListPrice);

uu),.

145 gos S A3

e g5 b L SetField w5 Field wie TS i bl 5o sl (aitie (gosls 98 a5 il antls a9

O gaw f..ﬂ\ ol Ol InvalidCastException slicwl S oy cpl 8 oo casl H adte

ArgumentException Lzl S Yy (S i las DataSet s C‘é\) Ot Sl bl 55 eal et

a¥f
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Kl e g5 Jeds ams e L)1), DataRow .35 ADO.NET 2.0 U3, SetField e .sls ssl 53 L

s sl g5 o 553 DAtAROW & o 4 o Sl g s Jds Llade 5 353 ¢l DataRow » & Lo 55

DataSet 4 LINQ g oa1a slasl

B aS e s o) sl hate 5 4l (6,8 L)) UL e blo )l (G o8 ol i) 3 0ol oL
Ly Otolde sals a5 al&an cams €5 1y enlie 5 55550 Slay) 8 esls 5 asl s Sladas il sl
S DataSet & 2 ols dalsn OUSL 1 Ol i 5055 55b 4 cal sui die sals 4 S (6 aie das i
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P Y Y- CERES VU UNTCH U 5 5V PR PR SIS Wt CB\) seols udlg o Lz DataView K 5l eolawal |
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) i, 8 5 sdemm (W sa 5 LINQ 3l sslized U b ams e o5l oKy anw s 4 DataSet 4 LINQ
|, DataRow elusl 5l i ¢ DataSet 4 LINQ (g5 s o Su cax S| .auns oLl DataSet G 55,
Wl oo bl il Seal; Gl st 00 L 4kl Gaole S os gl 4 S v\i\bgg‘j.
S ks 5 s3lecs e 3 DataView -yl .asS sl DataSet 4 LINQ Soxsom . SN ol |, DataView &
L DataSet 4 LINQ .l (5 scmelio (gan 8 oals slil (gl Lol uiS o oolia] g5 53 o Labudes
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o 90N )\Js B 0\5.,\.)..) & 9 .,\-B:JGA U""’\"“" \) oS U’”"s? DataView AS ML M\J Az of
DataGridView & | DataGrid & asle UL J 28 & 4 ool goals slsl Jue K 41,1 L DataView
s DataTable S 5! Xl oo Jsix ol sl 02 L 8w K ckl,) L DataView S Lspd e e

23 g ol

DataView s -w &0 Sbx |
K 51, DataView K asl 5 o e 2355 5 92 5 DataView S sl (sl 5 (29, 5> DataSet 4 LINQ >
,las 5 DataTable & 51 1, o 4557 oo b S sly| DataTable & sy, » DataSet 4 LINQ (s 525 o »

sl AsDataView Loy slaazs 51 S 51 eslawad | |, DataView (o> 55 8 53 .08 sl g5 oo 9

e o3l 18 DataSet 4 LINQ 23l )3 aeditens 5 5b 4 DataView s S ausl p

Windows  sasli y o 55 @ly UL J 8 6w o) dlse s s sl DataView oS ool 51 s

B e | &u,\a 9 ol Slades L asS adie ASP.NET | Forms

5 Sl e g 2Ol L goblae Ko 4 48 08 e sl (index) esle K DataView
Sl oo DataView S 4 by e (e la ans o ol 3 auS eolinal asla 51 asly e &S, Sy s
anle a8 i Ko s b Slacs e bl 51 plaS a8 Sl a5 352 e 3l DataView S
cel sl el s Ky 5 ilecs e oledbl S ol 5\ L 5 DataView < sl .55
S S5 05ls5 5 355 slul DataView oS Sl ag e 6 133 8 sl 45 e 53 @Sas (asla U552

Kk enls e Ko e b sl e sbolas 51 S »

DataSet 4 LINQ (959 _w ¢ < 3 DataView sk !

S CL‘ &S ol 552 sl DataSet 4 LINQ (525 0 2 C\" 5) Xl s DataView ¢ &

l Kot 5 ilecs e Sledbl canl sas sl S5k 4 45 DataView - & .aiies DataRow sL.zl ;)
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3y gty A e 2ol | Goin) Sl

e Cast(TResult)

e OrderBy

e OrderByDescending

e Select’ " 2(EnumerableRowCollection(UMP), Expression(Func(UMP, UMP)))
e ThenBy

e ThenByDescending

e  Where(TRow)

1S o oln) o\ g4 p abauly 4 sai 5 e o] Olalin 51 DataView - o K s Jle

C# PUPVERNCRE
DataTable orders = dataSet.Tables["SalesOrderHeader"];

EnumerableRowCollection<DataRow> query =
from order in orders.AsEnumerable ()
where order.Field<bool> ("OnlineOrderFlag") == true
orderby order.Field<decimal> ("TotalDue")
select order;

DataView view = query.AsDataView () ;

bindingSourcel.DataSource = view;

Sady s $BCwoa u sl sy K ) DataView i S &S Gl ) am wdls e e
on) &8 aaly asls as g S solinal (DataView) ¢ oi cpl il o 5 dd ol o> |, Sort 4 RowfFilter
Sl s dee oS weles SU s ) sde, &) ufwrb 5 Sl o oledbl LK
st S apie AS gt e pas S L &S G Solsls UL S DataSet 4 LINQ (5252
ol b S pb b s e ol Sort sad, e Cwols S e sl | DataView

S e o5 e el G Bl Bl 5l e 5 03 S O e S5m0

C# POPVCIRCREE
DataTable contacts = dataSet.Tables["Contact"];

EnumerableRowCollection<DataRow> query = from contact in contacts.AsEnumerable ()
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where
contact.Field<string> ("LastName") .StartsWith ("S")
select contact;

DataView view = query.AsDataView () ;
bindingSourcel.DataSource = view;

view.Sort = "LastName desc, FirstName asc";

DataTable s & &G 3l DataView s w0 &G Skxy |

Ao Sl eolanal b Wl o DataView . i K DataSet 4 LINQ (o w» 51 gds slx) 5 ssdle

.33 5 sl DataTable » & S 3l AsDataView

S gosls e Olss 4l ol 5 83,5 sl SalesOrderDetail Jyu> ;I |, DataView et S ) Jle

Jos DataGridView J xS S sl p oS K olsie 4 s b onl A8 e wby BindingSource . o

S e

C# 14 ged OS2
DataTable orders = dataSet.Tables["SalesOrderDetail"];

DataView view = orders.AsDataView () ;
bindingSourcel.DataSource = view;

dataGridvViewl.AutoResizeColumns () ;

ol &) SV P OPPS] W SO &fb A ol DataTable ¢ oo K ;| DataView ¢ oo a5 :pl 5| asy
XS g [,.12,4 |, Sort ol 5 A8 e slnl Contact Jya 511, DataView < 2 S 5 e X [,..h.;

S e Jo5 s i ol 0T 5 e 0,5 e 53500 i 4 L b Sal5 U L

C# 1 pes &S 33
DataTable contacts = dataSet.Tables["Contact"];

DataView view = contacts.AsDataView () ;

view.Sort = "LastName desc, FirstName asc";

bindingSourcel.DataSource = view;
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dataGridviewl.AutoResizeColumns () ;

DataView i sl 5l sy ROWFilter L Sort couols o |y a8 5,05 55y oL plads Ll o s S
5 ol e sbollas 5 Slas ol 41, sasls DataView « o155 558 o0 Jool> 525 0 5 S
0385 Joomi et gaali s 401 (65l 4 Il 55 RoWFilter L Sort coslss it .S e sl K ik
Sl gl p3pSGl o8 A e sl L esls 4 by e asla S C)T UL RS
5 il o DMl 08 e Oliml 5T Ll 51 Wilee 5 65 S sl |, DataView oy 45 oS

DataView s & b <Gy b
S b 3 i Ko ool Sl 5T 5| o s oo slane 51 ealind U oy ks Ul
51 gl gamn 5 ol 5 s 5 eols s ol DataView « i .ol ools sLil szl 5 51 age sasiar UL J S
oo 3,138 o Sl s 1) saate ol ppin A e Lol ) o patu A laslae oS losls slas 58,
iy s loslne sl 1 LINQ e 51 elied o6 DataView st , , i Sip ki slacahls

g st Sk S G s ey S sbiolles ol LING @lole ans o &)

LB e ALL

23,05 552 5 DataView « oo S 5l eolanal boasls s ol 5 (35, 90
Where 45 L ol on DataSet 4 LINQ (s o> 5w » < 5l DataView K sl o
DataView (sawl; 5 i 392 30 S e 5l eslil e

<Ky glld Ol b 929w <O 3l DataView s b Sbx |

o Jols gz o S1oss sl DataSet 4 LINQ (g5 s m ;< 5 &il55 oo DataView « i

cidalo 5o Oole sd e sl a3l Ko Sl L DataView (il Where (galals
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x5 9 ai aalss DataView aswes o3ls slas, S, r\.\f S A ew b 55d g0 05 58 4 Where

Dbl s gesle gand; 5 gme byl Sl g 5anai ;08 5 e ufwfb TR W P T
NUGFNETEINY Co;.\\a\:d\.a Ml s5b 4 oole e ol 5w, me b s .AJ)\.K@
e kd 5 m&zf}wﬂ S 5l DataView < i slau! 5l am RoWFilter gats, 5 e Cols

J}«w¢ Gl P )\ IS CLM&N | u)L.C B

L)

S5 smamn 590 8 5 5SS 5 Y 5l 58,5 ole b L sl |, SalesOrderDetail Jgas 5 Jle

Ade BindingSource &, 4, |, DataView 5 ¢S oo slw) 525 0 o) 511, DataView » oo K a0

C# 145 ges AS 22
DataTable orders = dataSet.Tables["SalesOrderDetail"];

EnumerableRowCollection<DataRow> query = from order in orders.AsEnumerable ()
where order.Field<Intlé>("OrderQty") > 2
&& order.Field<Intl6>("OrderQty") < 6
select order;

DataView view = query.AsDataView () ;

bindingSourcel.DataSource = view;

L)

.LS@ .)L:u\

C# 10 o5 OS2
DataTable orders = dataSet.Tables["SalesOrderHeader"];

EnumerableRowCollection<DataRow> query = from order in orders.AsEnumerable ()
where order.Field<DateTime> ("OrderDate")
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> new DateTime (2002, 6, 1)
select order;

DataView view = query.AsDataView () ;

bindingSourcel.DataSource = view;

Jbe
smaom s Sl |y DataView i K 5 e pd oS5 il e Jee b silg o Ko il Jes
B 0T 5 s SISl b sl 5 sk e 7S L pla Salls (b & s ol sl

C# 145 pos A 33
DataTable contacts = dataSet.Tables["Contact"];
EnumerableRowCollection<DataRow> query = from contact in contacts.AsEnumerable ()
where
contact.Field<string> ("LastName") .StartsWith ("S")
orderby
contact.Field<string>("LastName"), contact.Field<string> ("FirstName")
select contact;

DataView view = query.AsDataView () ;

bindingSourcel.DataSource = view;
dataGridvViewl.AutoResizeColumns () ;

Jbe
3l 3550 ol "ZHU" Lt L Sol e ob oS s el 8L sl |5 SoundEx oz, Sl 5 s

25d oo $3Wesly SoundEx s 5> SoundEx r..';;‘),fxl\ B e )l 8

C# 140 ges S A3

DataTable contacts = dataSet.Tables["Contact"];

string soundExCode = SoundEx ("Zhu");

EnumerableRowCollection<DataRow> query = from contact in contacts.AsEnumerable ()
where

SoundEx (contact.Field<string> ("LastName")) == soundExCode
select contact;
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DataView view = query.AsDataView () ;

bindingSourcel.DataSource = view;
dataGridvViewl.AutoResizeColumns () ;

S 68 s 4 oo salaly 4 ol 038 Sl el ol 4, 58 4 e laly] ), S S, SoundEx
R IPURRH K S ol Sl L S A8 les SoundEx s ol (g e ails 1 s
slasl 5 ea g el G G (G cnl il s S 5580 a8 8 sae ¥ LS LIS G
|y stlie SOUNAEX oS alie shao b olul 3550 o 53 505 a0 s el 53 g8l ooiladly slao o G5~
s o3y olas L) 5o 8 Jle SoundEx e 5 amb, LIS 4 SoundEx (g5leesly 06,158 o S ral 4,

1]

C# 145 gos A5 152

static private string SoundEx (string word)
{
// The length of the returned code.
int length = 4;

// Value to return.
string value = "";

// The size of the word to process.
int size = word.Length;

// The word must be at least two characters in length.
if (size > 1)
{
// Convert the word to uppercase characters.
word = word.ToUpper (System.Globalization.CultureInfo.InvariantCulture);

// Convert the word to a character array.
char[] chars = word.ToCharArray();

// Buffer to hold the character codes.
StringBuilder buffer = new StringBuilder();
buffer.Length = 0;

// The current and previous character codes.
int prevCode = 0;
int currCode = 0;

// Add the first character to the buffer.
buffer.Append(chars[0]);

// Loop through all the characters and convert them to the proper character code.

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

{
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switch (chars[i])

{

case 'A':

case 'E':

case 'I':

case 'O':

case 'U':

case 'H':

case 'W':

case 'Y':
currCode = 0;
break;

case 'B':

case 'F':

case 'P':

case 'V':
currCode = 1;
break;

case 'C':

case 'G':

case 'J':

case 'K':

case 'Q':

case 'S':

case 'X':

case 'Z':
currCode = 2;
break;

case 'D':

case 'T':
currCode = 3;
break;

case 'L':
currCode = 4;
break;

case 'M':

case 'N':
currCode = 5;
break;

case 'R':
currCode = 6;
break;

// Check if the current code is the same as the previous code.
if (currCode != prevCode)
{
// Check to see if the current code is 0 (a vowel); do not process vowels.
if (currCode != 0)
buffer.Append (currCode) ;
}
// Set the previous character code.
prevCode = currCode;

// If the buffer size meets the length limit, exit the loop.
if (buffer.Length == length)
break;
}
// Pad the buffer, if required.
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size = buffer.Length;
if (size < length)
buffer.Append('0', (length - size));

// Set the value to return.
value = buffer.ToString();

}
// Return the value.
return value;

RowFilter cweols 31 oalaiw!

A8 e oS DataSet 4, LINQ <ly 55 o» ;52 DataView gaws, » i S 3 50 bl

[,«L.; |, RowFilter cools ol 51 a5 05 S sll Contact Jyu 51 |, DataView ¢ .o S 55 Jke

1.»\.wa "Zhu" wLu ‘}5/.)‘}3\.5- rb ASJ.;\.)JfJ.J \) G\.A.))‘,g) L .»\.5‘54

C# 14 ged US43
DataTable contacts = dataSet.Tables["Contact"];

DataView view = contacts.AsDataView () ;

view.RowFilter = "LastName='Zhu'";

bindingSourcel.DataSource = view;
dataGridViewl .AutoResizeColumns () ;

Lo s sly| DataSet 4 LINQ (ss2 5 » S 31 L o DataTable & ) DataView S 4S oyl 5l o
olialag siw olie wlil 51, o, oS, 51 pleas sazme 5 b oy e L8 4 |, RowFilter cools ol 5
it s mazdlanle Bline j5b 4 Sole e ol 5 sy e e A S et
Sole 53 S sales SU I, DataSet 4 LINQ (g 92 g 3l 0 CL'::M\ ské & ,Le RowFilter cuols

58 Sl wl g

C# 145 gas AS 22
DataTable contacts = dataSet.Tables["Contact"];

EnumerableRowCollection<DataRow> query = from contact in contacts.AsEnumerable ()
where contact.Field<string>("LastName")

YoF
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== "Hernandez"
select contact;

DataView view = query.AsDataView () ;

bindingSourcel.DataSource = view;
dataGridvViewl.AutoResizeColumns () ;

view.RowFilter = "LastName='Zhu'";

@..L.’.x 6\*3 }‘ s.*\-:b:\ J)\-M BE ‘v\éb;ﬁ ‘) s3l S0 R UPIR ST IR K CJL’ & Je.J\b WY Jf\
FindRows L Find sl 51 RowFilter cools vas 51 8 asls o bt wools 51 las same 5 S5
&S ol cul ey 4 e 4l S RoWFilter Cools 5,58 oy 2g .S solais DataView . oo
a1y ol &S Jls 5 RowFilter cols ('aku a3 e islas |y sas e CL“ Ao J xS K ol
s Find claae a8 e 3lasl 1) eols a4 g e asls S e ol G ol 5l 5 008 Jeams aali
e K S S e ool Jab asls ozl Lesle lsl 4 3L aS ol o s FindRows
aab S| S ealized 35> 50 DataView 5 ub &0 cnl o wls | FindRows L Find sl 5 s
ssbie 4 |, a0s DataView < b S Slsal 3 L cpais | FindRows | Find (slaace U sl azzls

L Find slasse o 5 s 5 2 olod 1o L 0] s st a8 &S st 555 2l 5l

S ol el 3 1, FindRows
Ab oy &L

Xl g5 oo DataView ¢ o S o) 1 ihd A [,..L.J RowFilter cawols 5 salazal | _fw,b &S ol ) s

e SU bz 5 b 95 4 Kl g5 e DataView S 5,5 » jid a5a SU

null » RowFilter cols o Jas o

s gad, K 4 RowFilter copols oJas o
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L)

4, RowFilter c..ols ('.sku Lol 5l e 5 008 sl 25w s S ) 1, DataView o S 55 Jle

S e SU 1, Al aull

C# 145 ged 45 22
DataTable orders = dataSet.Tables["SalesOrderHeader"];
EnumerableRowCollection<DataRow> query = from order in orders.AsEnumerable ()

where order.Field<DateTime> ("OrderDate")
> new DateTime (2002, 11, 20)

&& order.Field<Decimal> ("TotalDue") <

new Decimal (60.00)

select order;
DataView view = query.AsDataView () ;

bindingSourcel.DataSource = view;

view.RowFilter = null;

Jbe

ol 3w 5 050 wlaw |, RoWFilter cuols 5 03 S slonl Jsar K ) I DataView « o S 55 Je

WS 0 SU I, s g sans, K 4 RowFilter cools ('.«L.u L

C# 1 pes &S 33
DataTable contacts = dataSet.Tables["Contact"];

DataView view = contacts.AsDataView () ;

view.RowFilter = "LastName='Zhu'";

bindingSourcel.DataSource = view;

dataGridviewl.AutoResizeColumns () ;

// Clear the row filter.
view.RowFilter = "";
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b olecs e Sledbl 5l (S oS Sley a5 DataView sl ol o» DataView & 4 by o 2sls
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I PI V] P &"T olel 5o il e O folh ai 5 558 e ol 5 3l DataView 4S DataSet

Je.)ﬂ St I 218

L)
e ol Gl 4 1, a8, s, sS, 5 05 S s>~ » SalesOrderHeader Jsu> 31 5 Jke

BindingSource S, 4; |, DataView ;| 51 s 5 A 0 dl) 525 e 5 o) ) DataView . oo K 1S oo

“usuf gy
C# 1) pad &S 32
DataTable orders = dataSet.Tables["SalesOrderHeader"];
EnumerableRowCollection<DataRow> query = from order in orders.AsEnumerable ()
orderby
order.Field<DateTime> ("OrderDate")
select order;
DataView view = query.AsDataView () ;
bindingSourcel.DataSource = view;
L)

e Al e gabaly 4 |y wiS , cs, S5 5 03 S 425 » SalesOrderHeader Jsax 5l 5 Jl

BindingSource S 4; |, DataView ;| 5 s 5 S 0 dl) 525 e 5 o) ) DataView . oo K 1S oo

S e e

C# 145 ged 45 22
DataTable orders = dataSet.Tables["SalesOrderHeader"];
EnumerableRowCollection<DataRow> query =

from order in orders.AsEnumerable ()

orderby order.Field<decimal> ("TotalDue")

select order;

DataView view = query.AsDataView () ;

bindingSourcel.DataSource = view;
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L)
BT T w)\.o.w Q\J:" 6%\) 4 \) ng 6LB:>))S) 9 OJJS IS SalesOrderDetail J).,\:- )\ J") JL».A

S s i BindingSource S 4 |, DataView |

C# PUVERNCRE =
DataTable orders = dataSet.Tables["SalesOrderDetail"];

EnumerableRowCollection<DataRow> query = from order in orders.AsEnumerable ()
orderby order.Field<Intlé6>("OrderQty"),
order.Field<int> ("SalesOrderID")
select order;

DataView view = query.AsDataView () ;

bindingSourcel.DataSource = view;

Sort (S4ilb)y § (S Cawols I colatsl
S &S opl Sl am a8 e S DataSet 4 LINQ L a5 sie DataView gaad) » e ilwes o <okl
Sort (g4t i st Cools Adls oo lad (al slxy| DataSet 4 LINQ (s 55 v » K 5| DataView » o

K )\ 4 DataView g5, » 5\ sl )

Sort Cools H@ Al j-'\-‘C“—"' Ji«\ga Losle 5t s 4l e Sl e el

aalss SU T, 5 sas sl o) 5l DataView a5 o s s 5l sdem;, O)l 4 Oole 5 e g5l 0

s S

Jbe
4 ;,ug;,;u r\; gabuly 4 1, Lo, 58, 5 05 S sl Contact Jsas 5l DataView » 2 S 5 Jhs

S 0 e G520 i 4 Ol Bl bl 4 o ) R NP RN

C# 145 gas AS A2
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DataTable contacts = dataSet.Tables["Contact"];
DataView view = contacts.AsDataView () ;
view.Sort = "LastName desc, FirstName asc";

bindingSourcel.DataSource = view;
dataGridViewl .AutoResizeColumns () ;

L)
)\JS I e .AJ}A.NQ_;G t)jw "s" dJ.'> \a A\Séb\y\b 6L€.AL$ U’J\" 6\‘}4 \) Contact J).,\:- J') J\*A

58 oo e BindingSource ¢ oo S5 4 5 358 o0 Sl s e o 5l DataView K e o

C# 140 gos S A3
DataTable contacts = dataSet.Tables["Contact"];

EnumerableRowCollection<DataRow> query = from contact in contacts.AsEnumerable ()
where
contact.Field<string> ("LastName") .StartsWith ("S")
select contact;

DataView view = query.AsDataView () ;
bindingSourcel.DataSource = view;

view.Sort = "LastName desc, FirstName asc";

Sort (S g (o Cwols (G4 gud
Sk Sort cools 5l eslinal b mias by 5l ae X155 e DataView & sy 3lees e Sl

23,05 3 5> 5 DataView 5 5lucs 5 e S SU Gl ey 90 05

null 4 Sort ools r...lzu .

(o sad, K 4 Sort Cuols ol e

L)
wSort cuols oL L) (g3lecs e Sl 5 o5 S alonl s K Sl DataView - s S 5 Jla

S g A sl o S KN
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DataTable orders = dataSet.Tables["SalesOrderHeader"];

EnumerableRowCollection<DataRow> query = from order in orders.AsEnumerable ()
orderby order.Field<decimal> ("TotalDue")
select order;

DataView view = query.AsDataView () ;

bindingSourcel.DataSource = view;

view.Sort = "";

Jte
a )y o,s8, b asS e oba | Sort cuols 5 65 S sl Contact Jya ) DataView - o3 K 5 Jle
Sort Copols vl b (5lecs o SN ol 51 ey &S e S35 s 4 0l Sol gl ol galanl

1N gul oo g.SL null 4

C# 140 ges S A3
DataTable contacts = dataSet.Tables["Contact"];

DataView view = contacts.AsDataView () ;

view.Sort = "LastName desc";

bindingSourcel.DataSource = view;
dataGridViewl.AutoResizeColumns () ;

// Clear the sort.
view.Sort = null;

DataView _w3s" ("

K ssleplg s DataView IS FindRows o Find (saazs 31 ealazal (60 Shas bl 50 go,b5n isw o)

AS oo oy Web sasl y K o DataView
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C# 145 gas AS 22
DataTable contacts = dataSet.Tables["Contact"];

EnumerableRowCollection<DataRow> query = from contact in contacts.AsEnumerable ()

ARA
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orderby contact.Field<string>("LastName")
select contact;

DataView view = query.AsDataView () ;

// Find a contact with the last name of Zhu.
int found = view.Find("Zhu");

C# 10 et &S 22

DataTable products = dataSet.Tables["Product"];

EnumerableRowCollection<DataRow> query = from product in products.AsEnumerable ()
orderby

product.Field<Decimal> ("ListPrice"), product.Field<string>("Color")

select product;

DataView view = query.AsDataView () ;

view.Sort = "Color";
object[] criteria = new object[] { "Red"};
DataRowView|[] foundRowsView = view.FindRows (criteria);

ASP.NET
sl gl S 15 Gl b ama e o3l) e 4 o8 ol (caching) s5luplg 5ol Ko slls ASP.NET
obliae s 4 mlie 548 ol Slaple A 5 W5l 0 28 55 mlie 4 5L lalitla o)
Lol an 59800 (lassly Cache S by (laple sy s 1) Lt gaeb 5 Sdee sl 5 s
ct S sl &S Gl ol Sl sas sas Solw basl 1 S s sl oS aBle sl e
Web claasl , 5o (ilegles bl o) 510 sl el (S il A &l oo 24> DataView
DataView 35 go (s3lwo3b Web (gamio 45 5L 2 oS sal aslns s Ko oS (go5b auiS oslina 555

RPSRUSIIT
Dgd e gl amio g3lll r@\;ﬁa o3ls &S 5,1 @L’J o3ls &S d)}l’ 39l o0 olg DataView « 5 Jls s

C# 140 ges S A3
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if (Cache["ordersView"] == null)
{
// Fill the DataSet.
DataSet dataSet = FillDataSet();
DataTable orders = dataSet.Tables["SalesOrderHeader"];
EnumerableRowCollection<DataRow> query =
from order in orders.AsEnumerable ()
where order.Field<bool> ("OnlineOrderFlag") == true
orderby order.Field<decimal> ("TotalDue")
select order;
DataView view = query.AsDataView () ;

Cache.Insert ("ordersView", view);

}
DataView ordersView = (DataView)Cache["ordersView"];

GridViewl .DataSource = ordersView;
GridViewl .DataBind() ;

DataGridView | yi5” & 4 DataView s oo & O3 5 dudo  Se>
s e &1 Joan B o el Ll gl |y g pdiolasl 5 w08 2y, DataGridView J S
5 DataView 4 5 15l aS o Sl Windows Forms s lusliul (gesls 5Ll Jus 51 DataGridView J xS
BindingSource (sailse S 4 i acans s CIEl s ax 31 s salss s ool b 51 s o S

..)JSM\}.‘;-g:,%jJAA\)OJ\JC?;AL'g}A\’JQLi‘}?ASJJSM\?.,\:.&4

DataView < 4 DataGridView J yo5” &G 08 5 o Sl p
de Ky ghised S oS (leesly als sEL G Sl el L5k Slusa o e gl |y ae )
Lol 5 85,5 adsl as,luis |, SqiDataAdapter sadlse K ate o) & a8 o (s5luesly |, GetData
e &S S Jole olubl s 15 eslisul sy, DataSet . i S o5S n sy

Ll e ez (g0l °L<,L, Sl aS 55 s (,.L..: lu4s 4 connectionString

C# 145 gos S A3

private void GetData ()

{
try

{
// Initialize the DataSet.
dataSet = new DataSet ();

AR
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dataSet.Locale = CultureInfo.InvariantCulture;

// Create the connection string for the AdventureWorks sample database.
string connectionString = "Data Source=localhost;Initial
Catalog=AdventureWorks;"
+ "Integrated Security=true;";

// Create the command strings for querying the Contact table.
string contactSelectCommand = "SELECT ContactID, Title, FirstName,
LastName, EmailAddress, Phone FROM Person.Contact";

// Create the contacts data adapter.

contactsDataAdapter = new SglDataAdapter (
contactSelectCommand,
connectionString) ;

// Create a command builder to generate SQL update, insert, and
// delete commands based on the contacts select command. These are used to
// update the database.
SglCommandBuilder contactsCommandBuilder = new
SglCommandBuilder (contactsDataAdapter) ;

// Fill the data set with the contact information.
contactsDataAdapter.Fill (dataSet, "Contact");

}
catch (SglException ex)

{

MessageBox.Show (ex.Message) ;

Jis 5 &S Adde BindingSource (g4il3e 4 |, DataGridView J xS ol s Load slayy, gedsls S s

DataSet 4 LINQ (555w » 3l DataView .auS olsal 5 ools oL 5l esls L35G s |, GetData

Ade BindingSource (sad3e 4 ol 51 w5 352 oo sl Contact (DataTable . i) Jssx s,

C# 145 ped S 22

private void Forml Load(object sender, EventArgs e)
{
// Connect to the database and fill the DataSet.
GetData () ;

contactDataGridView.DataSource = contactBindingSource;

// Create a LingDataView from a LINQ to DataSet query and bind it
// to the Windows forms control.
EnumerableRowCollection<DataRow> contactQuery = from row in
dataSet.Tables["Contact"] .AsEnumerable ()
where
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row.Field<string> ("EmailAddress") != null

orderby
row.Field<string> ("LastName")

select row;

contactView = contactQuery.AsDataView() ;

// Bind the DataGridView to the BindingSource.
contactBindingSource.DataSource = contactView;
contactDataGridView.AutoResizeColumns () ;

Ll 4 LINQ
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// C#

var query = from Student s in arrList

solatal 08 o sau B student K 4 1, Arraylist > Cé\, el 1SS e caals e g5 om L
Al ol Cast(TResult) axe Glosl 3 b dolae cl sas Jlae s o IS0 4 a5 lanels jize K5
5 Cast(TResult) .5 S aalss O, Ll & Cast(TResult) s ajﬁ rL?d\ Ll g5 oas asie gl

Jos K > & IEnumerable ﬁ"s‘ S &S Az sy lulil gomy o p Jﬁh.c e 9 OfType(TResult)

Jbe
@L{&: Jie opl &S el awsls ax 5 AR olas Arraylist & o, 2 1) ool s>~ K ) Jls
amesls K ol ol Ll a8 e ool ot slaeains adshiloie 51 aS e Slsal |, Add s S &S

s S92

C# 145 gos S A3

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

namespace NonGenericLINQ

{
public class Student

{
public string FirstName { get; set; }
public string LastName { get; set; }
public int[] Scores { get; set; }

}

class Program
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static void Main(string[] args)
{
ArrayList arrList = new ArrayList();
arrList.Add(
new Student
{
FirstName = "Svetlana", LastName = "Omelchenko", Scores =
new int[] { 98, 92, 81, 60 }
1)
arrList.Add (
new Student
{
FirstName = "Claire", LastName = "O’Donnell", Scores = new
int([] { 75, 84, 91, 39 }
1)
arrList.Add(
new Student
{
FirstName = "Sven", LastName = "Mortensen", Scores = new
int[] { 88, 94, 65, 91 }
1)
arrList.Add (
new Student
{
FirstName = "Cesar", LastName = "Garcia", Scores = new
int[] { 97, 89, 85, 82 }
1)

var query = from Student student in arrList
where student.Scores[0] > 95

select student;

foreach (Student s in query)
Console.WritelLine (s.LastName + ": " + s.Scores[0]);

// Keep the console window open in debug mode.
Console.WriteLine ("Press any key to exit.");
Console.ReadKey () ;

}

/* Output:
Omelchenko: 98
Garcia: 97

*/
& 42y g LINQ
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C# PUPVEINCRE =

class CountWords
{
static void Main ()

{
string text = @"Historically, the world of data and the world of objects"

@" have not been well integrated. Programmers work in C# or Visual Basic"

@" and also in SQL or XQuery. On the one side are concepts such as
classes," +
@" objects, fields, inheritance, and .NET Framework APIs. On the other
side" +
@" are tables, columns, rows, nodes, and separate languages for dealing
with" +
@" them. Data types often require translation between the two worlds;
there are" +
@" different standard functions. Because the object world has no notion
of query, a" +
@" query can only be represented as a string without compile-time type
checking or" +
@" IntelliSense support in the IDE. Transferring data from SQL tables or
XML trees to" +
@" objects in memory is often tedious and error-prone.";

string searchTerm = "data";

//Convert the string into an array of words
string[] source = text.Split(new char([] { '.', '2', ‘'"!', " v, rprv .0,
','" }, StringSplitOptions.RemoveEmptyEntries) ;

// Create and execute the query. It executes immediately
// because a singleton value is produced.
// Use ToLowerInvariant to match "data" and "Data"
var matchQuery = from word in source
where word.ToLowerInvariant () ==
searchTerm.ToLowerInvariant ()
select word;

// Count the matches.

int wordCount = matchQuery.Count () ;

Console.WriteLine ("{0} occurrences(s) of the search term \"{1}\" were
found.", wordCount, searchTerm);

// Keep console window open in debug mode
Console.WriteLine ("Press any key to exit");
Console.ReadKey () ;

}
/* Output:
3 occurrences (s) of the search term "data" were found.

*/
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class FindSentences
{
static void Main ()
{
string text = @"Historically, the world of data and the world of objects "

+

@"have not been well integrated. Programmers work in C# or Visual Basic "
+

@"and also in SQL or XQuery. On the one side are concepts such as classes,
"o

@"objects, fields, inheritance, and .NET Framework APIs. On the other side
"o

@"are tables, columns, rows, nodes, and separate languages for dealing with "

+

YY)
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@"them. Data types often require translation between the two worlds; there
i
@"different standard functions. Because the object world has no notion of

EUES

query, a " +

@"query can only be represented as a string without compile-time type
checking or " +

@"IntelliSense support in the IDE. Transferring data from SQL tables or XML
trees to " +

@"objects in memory is often tedious and error-prone.";

// Split the text block into an array of sentences.
string[] sentences = text.Split (new char[] { '.', '?', ! });

// Define the search terms. This list could also be dynamically populated
at runtime.
string[] wordsToMatch = { "Historically", "data", "integrated" };

// Find sentences that contain all the terms in the wordsToMatch array.
// Note that the number of terms to match is not specified at compile
time.
var sentenceQuery = from sentence in sentences
let w = sentence.Split (new char[] { '.', '?', rr,

StringSplitOptions.RemoveEmptyEntries)
where w.Distinct () .Intersect (wordsToMatch) .Count ()

wordsToMatch.Count ()
select sentence;

// Execute the query. Note that you can explicitly type
// the iteration variable here even though sentenceQuery
// was implicitly typed.

foreach (string str in sentenceQuery)

{

Console.WriteLine (str);

// Keep the console window open in debug mode.
Console.WriteLine ("Press any key to exit");
Console.ReadKey () ;
}
/* Output:
Historically, the world of data and the world of objects have not been well
integrated

2y
L ol oS Llbaes; 5l labl 4 odlan s o] 51 ey 5 Oam s ot e b i) 53 s2 5
5 WS e Gda 1y (6,15 WS gamn Distint e aly] ol 5K p sl A8 e Jes Sl e 4SS

call 5 WS all o, L (Spae Jwd) Intersect e K smsmn o) Sl e
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class QueryAString

{

}

static void Main ()

{

string aString = "ABCDE99F-J74-12-89A";

// Select only those characters that are numbers
IEnumerable<char> stringQuery =

from ch in aString

where Char.IsDigit (ch)

select ch;

// Execute the query
foreach (char ¢ in stringQuery)

wowy .
’

Console.Write(c +

// Call the Count method on the existing query.
int count = stringQuery.Count () ;
Console.WriteLine ("Count = {0}", count);

// Select all characters before the first '-'
IEnumerable<char> stringQuery2 = aString.TakeWhile(c => c != "=-");

// Execute the second query
foreach (char ¢ in stringQuery2)
Console.Write(c);

Console.WritelLine (System.Environment.NewLine + "Press any key to exit");
Console.ReadKey () ;

/* Output:
Output: 9 97 41 2 8 9

*/

Count

=8

ABCDES9F

S 58 Jlals
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class QueryWithRegEx

{

public static void Main ()

{

// Modify this path as necessary.
string startFolder = @"c:\program files\Microsoft Visual Studio 9.0\";

// Take a snapshot of the file system.
IEnumerable<System.IO.FileInfo> fileList = GetFiles (startFolder);

// Create the regular expression to find all things "Visual".
System.Text.RegularExpressions.Regex searchTerm =
new System.Text.RegularExpressions.Regex (@"Visual

(Basic|C#|C\+\+|J#|SourceSafe|Studio)") ;

// Search the contents of each .htm file.

// Remove the where clause to find even more matches!
// This query produces a list of files where a match
// was found, and a list of the matches in that file.
// Note: Explicit typing of "Match" in select clause.

AR
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// This is required because MatchCollection is not a
// generic IEnumerable collection.
var queryMatchingFiles =

from file in filelist

where file.Extension == ".htm"
let fileText = System.IO.File.ReadAllText (file.FullName)
let matches = searchTerm.Matches (fileText)

where searchTerm.Matches (fileText) .Count > 0
select new
{
name = file.FullName,
matches = from System.Text.RegularExpressions.Match match in
matches
select match.Value

}i

// Execute the query.
Console.WriteLine ("The term \"{0}\" was found in:",

searchTerm.ToString()) ;

foreach (var v in queryMatchingFiles)
{
// Trim the path a bit, then write
// the file name in which a match was found.
string s = v.name.Substring(startFolder.Length - 1);
Console.WriteLine (s) ;

// For this file, write out all the matching strings
foreach (var v2 in v.matches)

{

Console.WriteLine (" " + v2);

// Keep the console window open in debug mode
Console.WriteLine ("Press any key to exit");
Console.ReadKey () ;

// This method assumes that the application has discovery
// permissions for all folders under the specified path.
static IEnumerable<System.IO.FileInfo> GetFiles(string path)
{
if (!System.IO.Directory.Exists (path))
throw new System.IO.DirectoryNotFoundException() ;

string[] fileNames = null;
List<System.IO.FileInfo> files = new List<System.IO.FileInfo>();

fileNames = System.IO.Directory.GetFiles (path, "*.*",
System.IO.SearchOption.AllDirectories);
foreach (string name in fileNames)
{
files.Add (new System.IO.FileInfo (name));
}

return files;

A4
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Bankov, Peter
Holm, Michael
Garcia, Hugo
Potra, Cristina
Noriega, Fabricio
Aw, Kam Foo
Beebe, Ann
Toyoshima, Tim
Guy, Wey Yuan
Garcia, Debra

:A§50J¢55

145 ges AS A3

S Joloe gadg o), OT} ea;ég‘,&@ sl Nnames2.txt 456,.,.4 S S 4l 64\...«\ ol Y

Liu, Jinghao
Bankov, Peter
Holm, Michael
Garcia, Hugo
Beebe, Ann
Gilchrist, Beth
Myrcha, Jacek
Giakoumakis, Leo
McLin, Nkenge

El Yassir, Mehdi

C#

class MergeStrings

{

S e bl ) 5o b 55 ol 45 Al sntls an 5 0S5 u53

static void Main(string[] args)

{

//Put text files in your solution folder

stringl]
stringl]

fileA = System.IO.File.ReadAllLines (Q".
fileB = System.IO.File.ReadAllLines (Q".

ol o
ol o

PUPVINCRE

Zd{yﬁ AS 45

./../namesl.txt");
./../names2.txt");

//Simple concatenation and sort. Duplicates are preserved.

IEnumerable<string> concatQuery =
fileA.Concat (fileB) .OrderBy (s => s);

YYA
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// Pass the query variable to another function for execution.
OutputQueryResults (concatQuery, "Simple concatenate and sort.
Duplicates are preserved:");

// Concatenate and remove duplicate names based on
// default string comparer.
IEnumerable<string> uniqueNamesQuery =
fileA.Union(fileB) .OrderBy (s => s);
OutputQueryResults (uniqueNamesQuery, "Union removes duplicate
names:") ;

// Find the names that occur in both files (based on
// default string comparer) .
IEnumerable<string> commonNamesQuery =
fileA.Intersect (fileB);
OutputQueryResults (commonNamesQuery, "Merge based on intersect:");

// Find the matching fields in each list. Merge the two
// results by using Concat, and then

// sort using the default string comparer.

string nameMatch = "Garcia";

IEnumerable<String> tempQueryl =
from name in fileA
let n = name.Split(',")
where n[0] == nameMatch
select name;

IEnumerable<string> tempQuery2
from name2 in fileB
let n2 = name2.Split(',")
where n2[0] == nameMatch
select name2;

IEnumerable<string> nameMatchQuery =
tempQueryl.Concat (tempQuery2) .0OrderBy (s => s);
OutputQueryResults (nameMatchQuery, String.Format ("Concat based on

partial name match \"{0}\":", nameMatch));

// Keep the console window open in debug mode.
Console.WritelLine ("Press any key to exit");
Console.ReadKey () ;

static void OutputQueryResults (IEnumerable<string> query, string message)
{
Console.WriteLine (System.Environment.NewLine + message);
foreach (string item in query)
{
Console.WriteLine (item) ;
}

Console.WriteLine ("{0} total names in list", query.Count()):;

}

/* Output:
Simple concatenate and sort. Duplicates are preserved:
Aw, Kam Foo
Bankov, Peter

1Y4
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*/

Bankov, Peter
Beebe, Ann

Beebe, Ann

El Yassir, Mehdi
Garcia, Debra
Garcia, Hugo
Garcia, Hugo
Giakoumakis, Leo
Gilchrist, Beth
Guy, Wey Yuan
Holm, Michael
Holm, Michael
Liu, Jinghao
McLin, Nkenge
Myrcha, Jacek
Noriega, Fabricio
Potra, Cristina
Toyoshima, Tim

20 total names in list

Union removes duplicate names:
Aw, Kam Foo

Bankov, Peter

Beebe, Ann

El Yassir, Mehdi
Garcia, Debra

Garcia, Hugo
Giakoumakis, Leo
Gilchrist, Beth

Guy, Wey Yuan

Holm, Michael

Liu, Jinghao

McLin, Nkenge

Myrcha, Jacek

Noriega, Fabricio
Potra, Cristina
Toyoshima, Tim

16 total names in list

Merge based on intersect:
Bankov, Peter

Holm, Michael

Garcia, Hugo

Beebe, Ann

4 total names in list

Concat based on partial name match
Garcia, Debra

Garcia, Hugo

Garcia, Hugo

3 total names in list

www. Par sBook. or g
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class CompareLists
{
static void Main ()
{
// Create the IEnumerable data sources.
string[] namesl = System.IO.File.ReadAllLines(@"../../../namesl.txt");
string[] names2 = System.IO.File.ReadAllLines(@"../../../names2.txt");

// Create the query. Note that method syntax must be used here.
IEnumerable<string> differenceQuery =

namesl.Except (names2) ;

// Execute the query.
Console.WriteLine ("The following lines are in namesl.txt but not

AR
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names?2.txt") ;
foreach (string s in differenceQuery)
Console.WriteLine (s);
// Keep the console window open in debug mode.
Console.WriteLine ("Press any key to exit");
Console.ReadKey () ;
}
}
/* Output:
The following lines are in namesl.txt but not names2.txt
Potra, Cristina
Noriega, Fabricio
Aw, Kam Foo
Toyoshima, Tim
Guy, Wey Yuan
Garcia, Debra

*/

5 Union Distinct Except asle « S s 05 2 5 C# L3 ob 525 slaoles tjs\ >
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1id, 97, 92, 81, GO
112, 75, 84, 91, 39
113, 88, 94, 65, 91
114, 97, 89, 85, 82
115, 35, 72, 91, 70
116, 99, 86, 90, 94
117, 93, %2, 80, 87
118, 92, 90, 83, 78
119, 68, 79, 88, 92
120, 99, 82, 81, 79
1zi, 96, 85, 91, &GO
122, %4, %92, 91, 91

Jbe
C# 145 gad S 23
public class SortLines

{

static void Main ()
{
// Create an IEnumerable data source
string[] scores = System.IO.File.ReadAllLines (Q"../../../scores.csv");

// Change this to any value from 0 to 4.
int sortField = 1;

Console.WriteLine ("Sorted highest to lowest by field [{0}]:", sortField):;

' YY
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// Demonstrates how to return query from a method.
// The query is executed here.

foreach (string str in RunQuery(scores, sortField))
{

Console.WriteLine (str);

// Keep the console window open in debug mode.
Console.WriteLine ("Press any key to exit");
Console.ReadKey () ;

// Returns the query variable, not query results!
static IEnumerable<string> RunQuery (IEnumerable<string> source, int num)
{
// Split the string and sort on field[num]
var scoreQuery = from line in source
let fields = line.Split(',")
orderby fields[num] descending
select line;

return scoreQuery;

}
/* Output (if sortField == 1):
Sorted highest to lowest by field [1]:
116, 99, 86, 90, 94
120, 99, 82, 81, 79
111, 97, 92, 81, 60
114, 97, 89, 85, 82
121, 96, 85, 91, 60
122, 94, 92, 91, 91
117, 93, 92, 80, 87
118, 92, 90, 83, 78
113, 88, 94, 65, 91
112, 75, 84, 91, 39
119, 68, 79, 88, 92
115, 35, 72, 91, 70
*/
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Adams, Terry, 120
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Fakhouri,Fadi, 116
Feng, Hanying, 117
Garcia,Cesar, 114
Garcia,Debra, 115
Garcia, Hugo, 118
Mortensen, Sven, 113
O'Donnell,Claire,112
Omelchenko, Svetlana, 111
Tucker, Lance, 119
Tucker,Michael, 122
Zabokritski, Eugene, 121

Jbs
C# 145 pad S A3

class CSVFiles
{
static void Main(string[] args)
{
// Create the IEnumerable data source
string[] lines =
System.IO.File.ReadAllLines(@Q"../../../spreadsheetl.csv");

// Create the query. Put field 2 first, then
// reverse and combine fields 0 and 1 from the old field
IEnumerable<string> query =

from line in lines

let x = line.Split(',")

orderby x[2]

select x[2] + ", " + (x[1] + " " + x[0]);

// Execute the query and write out the new file. Note that WriteAllLines

// takes a string[], so ToArray is called on the query.

System.IO.File.WriteAllLines (@"../../../spreadsheet2.csv",
query.ToArray()) ;

Console.WriteLine ("Spreadsheet2.csv written to disk. Press any key to
exit");
Console.ReadKey () ;

}
/* Output to spreadsheet2.csv:
111, Svetlana Omelchenko
112, Claire O'Donnell
113, Sven Mortensen
114, Cesar Garcia
115, Debra Garcia
116, Fadi Fakhouri
117, Hanying Feng
118, Hugo Garcia
119, Lance Tucker
120, Terry Adams
121, Eugene Zabokritski
122, Michael Tucker
W/
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1id, 97, 92, 81, GO
112, 75, 84, 91, 39
113, 88, 94, 65, 91
114, 97, 89, 85, 82
115, 35, 72, 91, 70
116, 99, 86, 90, 94
117, 93, %2, 80, 87
118, 92, 90, 83, 78
119, 68, 79, 88, 92
120, 99, 82, 81, 79
121, 96, 85, 91, 60
122, %4, %2, 91, 91
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0bsssn ads olen 3 1y ol 5 S S as walys sasel names.csv 4 LG a1, boks o) Y

ol et sles 5 ol Salle ol sole o cod (shos 28 amio Sily S cpl S 0 e

Omelchenko, Svetlana, 111
O'Donnell,Claire, 112
Mortensen, Sven, 113
Garcia,Cesar,114
Garcia,Debra, 115
Fakhouri,Fadi, 116
Feng,Hanying, 117
Garcia,Hugo,118
Tucker, Lance, 119
Adams, Terry, 120
Zabokritski,Eugene,121
Tucker,Michael, 122
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class Student

{
public string FirstName { get; set; }
public string LastName { get; set; }
public int ID { get; set; }
public List<int> ExamScores { get; set; }

class PopulateCollections
{
static void Main ()
{
// These data files are defined in How to: Join Content from Dissimilar
Files (LINQ)
string[] names = System.IO.File.ReadAllLines(Q@"../../../names.csv");
string[] scores = System.IO.File.ReadAllLines (Q"../../../scores.csv");

// Merge the data sources using a named type.
// var could be used instead of an explicit type.
// Note the dynamic creation of a list of ints for the
// TestScores member. We skip 1 because the first string
// in the array is the student ID, not an exam score.
IEnumerable<Student> queryNamesScores =
from name in names
let x = name.Split(',"')
from score in scores
let s = score.Split(',")
where x[2] == s[0]
select new Student ()
{
FirstName = x[0],
LastName = x[1],
ID = Convert.ToInt32(x[2]),

ExamScores = (from scoreAsText in s.Skip (1)
select Convert.ToInt32 (scoreAsText)) .
ToList ()

}i
// Optional. Store the newly created student objects in memory
// for faster access in future queries. Could be useful with

// very large data files.
List<Student> students = queryNamesScores.ToList ();
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// Display the results and perform one further calculation.
foreach (var student in students)
{
Console.WriteLine ("The average score of {0} {1} is {2}.",
student.FirstName, student.LastName,
student.ExamScores.Average ()) ;

}

//Keep console window open in debug mode
Console.WriteLine ("Press any key to exit.");
Console.ReadKey () ;

}

/* Output:
The average score of Adams Terry is 85.25.
The average score of Fakhouri Fadi is 92.25.
The average score of Feng Hanying is 88.
The average score of Garcia Cesar is 88.25.
The average score of Garcia Debra is 67.
The average score of Garcia Hugo is 85.75.
The average score of Mortensen Sven is 84.5.
The average score of O'Donnell Claire is 72.25.
The average score of Omelchenko Svetlana is 82.5.
The average score of Tucker Lance is 81.75.
The average score of Tucker Michael is 92.
The average score of Zabokritski Eugene is 83.

*/
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class JoinStrings
{
static void Main ()
{
// Join content from dissimilar files that contain
// related information. names.csv contains the student name
// plus an ID number. scores. csv contains the ID and a
// set of four test scores. The following query joins
// the scores to the student names by using ID as a
// matching key.
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string[] names = System.IO.File.ReadAllLines(Q@"../../../names.csv");

string[] scores = System.IO.File.ReadAllLines (Q"../../../scores.csv");
// Name: Last[0], First[1l], ID[2], Grade Level[3]

// Omelchenko, Svetlana, 11, 2

// Score: StudentID[O0], Examl[1] Exam2[2], Exam3[3], Examd [4]
// 111, 97, 92, 81, 60

// This query joins two dissimilar spreadsheets based on common ID value.
// Multiple from clauses are used instead of a join clause
// in order to store results of id.Split.
IEnumerable<string> scoreQueryl =
from name in names
let nameFields = name.Split(',"')
from id in scores
let scoreFields = id.Split(',")
where nameFields[2] == scoreFields[0]
select nameFields[0] + "," + scoreFields[1l] + "," 4+ scoreFields([2]
+ "," + scoreFields[3] + "," + scoreFields[4];

// Pass a query variable to a method and

// execute it in the method. The query itself

// 1is unchanged.

OutputQueryResults (scoreQueryl, "Merge two spreadsheets:");

// Keep console window open in debug mode.
Console.WriteLine ("Press any key to exit");
Console.ReadKey () ;

static void OutputQueryResults (IEnumerable<string> query, string message)
{
Console.WriteLine (System.Environment.NewLine + message);
foreach (string item in query)
{
Console.WriteLine (item) ;
}

Console.WriteLine ("{0} total names in list", query.Count()):;

}

/* Output:

Merge two spreadsheets:
Adams, 99, 82, 81, 79
Fakhouri, 99, 86, 90, 94
Feng, 93, 92, 80, 87
Garcia, 97, 89, 85, 82
Garcia, 35, 72, 91, 70
Garcia, 92, 90, 83, 78
Mortensen, 88, 94, 65, 91
O'Donnell, 75, 84, 91, 39
Omelchenko, 97, 92, 81, 60
Tucker, 68, 79, 88, 92
Tucker, 94, 92, 91, 91
Zabokritski, 96, 85, 91, 60
12 total names in list

*/
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Bankov, Peter
Holm, Michael
Garcia, Hugo
Potra, Cristina
Noriega, Fabricio
Aw,

Beebe,

Kam Foo
Ann
Toyoshima, Tim
Guy,

Garcia,

Wey Yuan
Debra
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Liu, Jinghao
Bankov, Peter
Holm, Michael
Garcia, Hugo
Beebe, Ann
Gilchrist, Beth
Myrcha, Jacek
Giakoumakis, Leo
McLin, Nkenge

El Yassir, Mehdi

C#

class SplitWithGroups

{
static void Main ()

{

string[] fileA =

string[] fileB

// Concatenate

S i plul bl LB g a aS sal aals as g a8

14 o0 NS A2

PUPVERNCRE

System.IO.File.ReadAllLines(@"../../../namesl.txt");
System.IO.File.ReadAllLines(@"../../../names2.txt");

and remove duplicate names based on

// default string comparer

var mergeQuery

fileA.Union (fileB);

// Group the names by the first letter in the last name.

var groupQuery

from name in mergeQuery

let n = name.Split(',"')
group name by n[0][0] into g
orderby g.Key

select g;

// Create a new file for each group that was created

// Note that nested foreach loops are required to access

// individual items with each group.

foreach (var g in groupQuery)

{

// Create the new file name.
string fileName = @"../../../testFile " + g.Key + ".txt";

// Output to display.
Console.WritelLine (g.Key) ;

// Write file.
using (System.IO.StreamWriter sw = new

System.IO.StreamWriter (fileName) )

{
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}

foreach (var item in qg)

{

sw.WriteLine (item) ;

// Output to console for example purposes.

Console.WritelLine ("

}

// Keep console window open in debug mode.
Console.WriteLine ("Files have been written.
Console.ReadKey () ;

/* Output:
A
Aw, Kam Foo
B
Bankov, Peter
Beebe, Ann
E
El Yassir, Mehdi
G
Garcia, Hugo
Guy, Wey Yuan
Garcia, Debra
Gilchrist, Beth
Giakoumakis, Leo
H
Holm, Michael
L
Liu, Jinghao
M
Myrcha, Jacek
McLin, Nkenge
N
Noriega, Fabricio
P
Potra, Cristina
T

*/

Toyoshima, Tim

{orm,

item) ;

Press any key to

exit");
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111, 97,
112, 75,
113, 88,
114, 97,
115, 35,
116, 99,
117, 93,
118, 92,
119, 68,
120, 99,
121, 96,
122, 94,

C#

92,
84,
94,
89,
72,
86,
92,
90,
79,
82,
88,
92,

81,
91,
65,
85,
91,
90,
80,
83,
88,
81,
91,
91,

class SumColumns

{

60
39
91
82
70
94
87
78
92
79
60
91
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static void Main(string[] args)

{
string[] lines = System.IO.File.ReadAllLines(@"../../../scores.csv");

// Specifies the column to compute
int exam = 3;

// Spreadsheet format:

// Student ID Exam#l Exam#2 Exam#3 Exam#4
// 111, 97, 92, 81, 60

// one is added to skip over the first column
// which holds the student ID.

SingleColumn (lines, exam + 1);
Console.WriteLine () ;

MultiColumns (lines) ;

Console.WriteLine ("Press any key to exit");
Console.ReadKey () ;

static void SingleColumn (IEnumerable<string> strs, int examNum)

{

Console.WritelLine ("Single Column Query:");

// examNum specifies the column to run the
// calculations on. This could also be
// passed in dynamically at runtime.

// columnQuery is a IEnumerable<int>
// This query performs two steps:
// 1) split the string into a string[]
// 2) convert the specified element to
// int and select it.
var columnQuery =

from line in strs

let x = line.Split(',")

select Convert.ToInt32 (x[examNum]) ;

// Execute and cache the results for performance.
// Only needed with very large files.
var results = columnQuery.ToList () ;

// Perform aggregate calculations

// on the column specified by examNum.
double average = results.Average();
int max = results.Max () ;

int min = results.Min();

Console.WriteLine ("Exam #{0}: Average:{1l:##.##} High Score:{2} Low
Score: {3}",
examNum, average, max, min);
}
static void MultiColumns (IEnumerable<string> strs)

{

Console.WriteLine ("Multi Column Query:");

// Create the columnQuery. Explicit typing is used
// to make clear that the columnQuery will produce
// nested sequences. You can also just use '

var'.
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// The columnQuery performs these steps:

// 1) convert the string to a string[]

// 2) skip over the "Student ID" column
// 3) convert each string to an int and select that
// entire sequence as one row in the

IEnumerable<IEnumerable<int>> query =

from line in strs
let x = line.Split(',")
let v = x.Skip (1)
select (from str in y

select Convert.ToInt32 (str)):;

and take the rest

results.

// Execute and cache the results for performance.
// ToArray could also be used here.

var results = query.ToList();

// Find out how many columns we have.
results([0].Count () ;

int columnCount

// Perform aggregate calculations on each column.

// One loop for each score column in scores.

// We can use a for loop because we have already

// executed the columnQuery in the call to TolList.
for (int column = 0;

{

var res2 =

double average

int max =

int min

= res2

res2.Max () ;
res2.Min () ;

from row in results
select row.ElementAt (column) ;

.Average () ;

column < columnCount;

column++)

// 1 is added to column because Exam numbers
// begin with 1

Console.WriteLine ("Exam #{0} Average:

Score: {3}",

}

/* Output:

*/

Single Column Query:
Exam #4: Average:76.

Multi Column Query:

Exam #1 Average: 86.
Exam #2 Average: 86.
Exam #3 Average: 84.
Exam #4 Average: 76.

92

08
42
75
92

column + 1,

High

High
High
High
High

Score

Score:
Score:
Score:
Score:

average,

max,

min) ;

:94 Low Score:39

99
94
91
94

Low
Low
Low
Low

Score:
Score:
Score:
Score:

35
72
65
39

{1:##.##} High Score: {2} Low
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