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KapmaHHbIN
CNpaBO4YHUK

Texnonorus LINQ (Language Integrated Query, 3a-
NpocC, HHTErPUPOBAHHbIH B A3bIK) MO3BOJIET BaM MH-
caTb 6e30macHble B CMbIC/IE TUMHU3ALHUK CTPYKTYpPHUPO-
BaHHbIE 3aMpochl K JIOKAIbHbIM KOJUIEKLHSAM 00BEKTOB
M YAaJeHHbIM UCTOYHHUKAM JaHHbIX. DTO HOBas QyHK-
LUMOHaJbHas BO3MOXKHOCTb s3bika C# 3.0 u nnardop-
mbl Framework.

LINQ ro3BonsieT Bam CTPOUTb 3anpochl K 000l KO-
JeKuMY, peanusylowed uHTepdedc IEnumerable<>,
Oyab TO MaccHB, CrUcok, kosaekuuss XML DOM unu
ylaNeHHbIH UCTOUYHUK JaHHbIX, TAKOM Kak TabauLbl Ha
SQL-cepsepe. TexHonorus LINQ npennaraer couera-
HHWe JOCTOMHCTB NPOBEPKH THUIOB Ha 3Tare KOMIMJIs-
UMM U AMHAMHYECKOr0o COCTaBJIEHHs 3aMPOCOB.

CucrtemHble Tunbl, noaaepkuparoide LINQ, onpene-
JeHbl B TMPOCTPAHCTBAX HMEH System.Ling H©
System.Ling.Expressions B C60pKe System.Core,

lMPUMEYAHNE

Mpumepbl B 3TOW KHUre COOTBETCTBYIOT NpUMepam u3
en. 8—10 kHurn "C# 3.0 in a Nutshell", BbinyweHHoOM
uspatenscteoMm O'Reilly, n BCTPOEHbI B MHTEPAKTUB-
HOE WHCTPYMEHTanbHOe MPUNOXEHWE COCTaBneHus
3anpocoe LINQPad. Bbl moxeTe 3arpysuTb ero ¢ Beb-
canta http://lwww.lingpad.net/.
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OcCHOBbI

bazoBbiMu eauHuuamu naHHbiX B LINQ ssnstoTcs no-
caedosamenvrnocmu v aaemennsl. [locnenosaresib-
HOCTb — 3TO Jt060i OOBEKT, KOTOpBIH peanu3yeT
0000uIeHHbIH HHTepdeiic IEnumerable, a 3IEMEHT —
3TO MPOCTO 3JIEMEHT rocneaoBarensHocTH. B cre-
JYIOLUEM MPUMEPE MACCHB CTPOK names -— 3TO MoOcCe-
JOBaTeNIbHOCTb, @ Tom, Dick U Harry — 3JIEMEHTbI:

string([] names = { "Tom","Dick","Harry" };

Takass mnocnenoBaTeNbHOCTh Ha3bIBAETCS JIOKAILHOU,
MOTOMY 4YTO MNPEACTABAET JIOKATbHYIO KOJIIEKUHIO
0OBEKTOB B NMaMATH.

Onepamop 3anpoca — 3T0 MeToi, npeodpa3yroluii
nociaeaoBaTe/bHOCTb. B THnHuHOM cjiyya€ orneparop
3anpoca rnpuHuMaeT G.X'O()Hylo noCcite008anebiochib v
BO3BpALLAET pe3ysibTaT NpeoOpa3zoBaHUs — GbIXOOHYIO
nocneoogamenviocms. B kiacce Enumerable U3 npo-
CTpaHCTBA HMMEH System.Ling HWMEETCA  OKOJIO
40 onepaTopoB 3anpoca, U Bce OHH pealu30BaHbl Kak
CTaTUYECKHUE METOAbl paClUHUPEHUS. OHu HazbiBalOTCS
cmam)apmubmu onepamopamu 3anpoca.

NPUMEYAHUE

LINQ Takxe nogaepxveaeT nocnenoBaTenbHOCTH,
KOTOpble MOryT ObiTb AMHAMUYECKU NOMyYeHbl OT
yAaneHHoro WCTOYHUKa AaHHbIX, Takoro kak SQL
Server. 3TM nocneaoBaTeNbLHOCTU, KPOME NpoYe-
ro, peanusyloT uHTepdenc IQueryable<> U NOA-
OEepXNBaKTCs COOTBETCTBYOWMM Habopom cTaH-
AapTHbIX ~ OnepaTopoB  3anpoca B Knacce
Queryable. bonee nogpobHyto nHpopmMaumio Bbl
Hanaete B pas3d. "Minmepnpemupyemsbie 3anpocsk!”
hanee.
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3anpoc — 310 BbIpaXKeHHE, KOTOpoe npeobpasyeT no-
CJIEAOBATEJILHOCTH C NMOMOULBIO ONMeEpPaToOpoOB 3aripoca.
[IpocTeiimit 3anpoc COCTOUT W3 OAHOW BXOIHOM Mo-
CJIEAOBATEC/IIBHOCTH H OJHOIO onepaTopa.lianpnmep,
MbI MOXXEM NMPHUMEHHTDL OTIEPATOP Where K CTPOKOBOMY
MaCCHBY H HU3BJIEYDb TE€ €ro 3JIEMEHTDbI, AJIHHA KOTOPbIX
HE MEHbLIE YETBIPEX CUMBOJIOB!
string([] names = { "Tom",'"Dick","Harry" };
IEnumerable<string> filteredNames =
System.Ling.Enumerable.Where
(names, n => n.Length >= 4);
foreach (string n in filteredNames)
Console.Write (n + "|"); //
Dick|Harry|
Tlockonbky cTaHmapTHble OMepaTopbl 3arnpoca peanu-
30BaHbl B BUAE METOAOB paClUUPEHHS, Mbl MOXKEM Bbl-
3BaTb Where HEMNOCPEACTBEHHO AJ14 MaCCHBA names
TakK, CJIOBHO 3TO METO/ 3K3EMILIApa:
IEnumerable<string> filteredNames =

names.Where (n => n.Length >= 4);

Y1066 MOXKHO OBLTO OTKOMNUIMPOBATHL 3TY CTPOUKY,
Bbl [JOJDKHblI HUMNOPTHUPOBaTb NPOCTPAHCTBO WMEH
System.Ling. BoT nonHblii kox npumepa:
using System;
using System.Ling;
class LingDemo
{
static void Main()
{
string([] names = { "Tom","Dick","Harry" };
IEnumerable<string> filteredNames =
names.Where (n => n.Length >= 4);
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foreach (string name in filteredNames) Con-
sole.Write (name + "[|");

}
}

// Pesymbrar: Dick|Harry|

MPUMEYAHUE

Ecnn Bbl He 3HAKOMbI C TaKUMU NOHATUSMU S3blka
C#, kak nsmbaa-BblpaxeHus, MeToabl paclimpe-
HUA U HEABHOE NPUBEAEHUE TUMNOB, NOCETUTE CanT
www.albahari.com/cs3primer.

Mpbi Morniu 6bl ele Gonblile COKPaTUThL 3aMpoc ¢ Mo-
MOUIBIO HESBHOTO TMpHUBENEHUS THMA MepeMEeHHOH

filteredNames:

var filteredNames = names.Where (n => n.Length

= 4);
BosbIIMHCTBO OnepaTopoB 3anpoca NpUHUMaeT JasMbaa-
BblpakeHHe B KauecTBe aprymeHra. JIamOaa-Bbipaxe-
HHE MOMOraer HarmpaBUTb W CHOPMHUPOBATH 3aMpoc.
B Hawem npumepe nsambaa-BbipaxkeHHe BBIMISANT TaK:

n => n.Length >= 4

BxoaHo#i aprymMeHT COOTBETCTBYEeT BXOOHOMY 3Jie-
MeHTy. B 3Tom cnyyae BXxoaHOI aprymeHT n mnpen-
CTaBJISe€T UMS B MAacCHBE W UMEET THM string. Onepa-
TOp Where Tpebyer, uTOObl JNsIMOAa-BbIpaXKeHHE
BO3Bpallla/lo 3HaYeHHe THMa bool. Koraa oHO MCTHH-
HO, 3JIEMEHT JOJKEH ObITb BKJIIOUEH B BBIXOJHYIO MO-
CJIe10BaTeNIbHOCTb.

B aroit kHHMre Mbl Oynem HazbiBaTb TakHe 3amnpochl
asimboa-3anpocamu. B sa3pike C# nMeeTcs crneuualb-
HbIH CHHTaKCHC JUIS HalHUCaHHs 3arpocoB, U OH Ha3sbl-
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BACTCA CUHMAKCUCOM, 06.’1@21161}011{1/[.714 GOChpusimue 3a-
npoca. llepenuiiemM npeablAyuInii NpuMep B COOTBET-
CTBHH C 3TUM CHHTAKCHUCOM:
IEnumerable<string> filteredNames =

from n in names

where n.Contains ("a")

select n;

JIambaa-cMHTaKCUC M CHHTaKcHC, obseryarouui Boc-
NpHATHE, JOMNONHAIOT ApYyr aApyra. B cnenyrommx pas-
aenax mbl 06cyaum ux 6onee noapobHo.

Nambaa-3anpocsl

JIam6pa-3anpockl ABAAIOTCS caMbiM THOKUM, ¢dyHAa-
MEHTaJIbHbIM BHIIOM 3ampocoB. B 3Tom paznene mbl
MOKaXkeM, KaK COCTaBJsTb LENOYKH OMNepaTtopoB s
(hopMHpPOBaHHMS CIOXHBIX 3alpOCOB W MpPEACTaBUM
BaM HECKOJIbKO HOBbIX OMEPaTOPOB.

Lleno4yku onepaTopos 3anpocoB

Y106kl cTpoUTh GOsiee cnoXHbIE 3arpockl, Bbl 100aB-

JsleTe HOBLIE OnepaTopbl, 0Opa3ys uenouky. Hampu-

Mep, B ClIelyloLIeM 3anpoce U3 MacCHBa M3BJIEKAIOTCS
nn

BCE CTPOKH ¢ OyKBOii "a", mocie 4ero OHH COpTHpY-
IOTCS M0 JUTMHE U NEepEeBOAATCS B BEPXHHIA perucrtp:

string[] names = {
"TOm", "Dick", "Harryll, llMary"’ "Jayll }’.

IEnumerable<string> query = names
.Where (n => n.Contains ("a"))

.OrderBy (n => n.Length)
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.Select (n => n.ToUpper()):
foreacp (string name in query)
Console.Write (name + "|");
// Pesynbrar: JAY|MARY |HARRY |

Where, OrderBy U Select — CTaHAApTHBIC ONEpPaTOpPhl
3anpoca, KOTOpbIi€ TPAHCIHUPYKOTCA B METOAbI pacCllH-
PpEHU U3 KJlacCa Enumerable.

Mb1 yxe obcyxaanu oneparop Where, BO3BpalLao-
LM OTUIBTPOBAHHYIO BEPCHIO BXOAHOH nocienosa-
TenbHOCTH. OnepaTop OrderBy BO3BpAlLAeT OTCOPTH-
POBaHHYIO BEPCHIO MOCJIEOBATENBHOCTH, MOJAHHOM
Ha ero BXO[, a pe3yJibTaTOM OMneparopa Select SIBJIf-
€TCsl MOCJIeAOBATENbHOCTb, Y KOTOPOH KaXKAblH BXOA-
HOHM 3JIEeMEHT noaBeprcst npeodpa3oBaHHUIO, WK npo-
eKyuu, cO CTOPOHbI JsMOa-BblpaxkeHHs (B Hallem
ciydae n.ToUpper ()). B uenovke oneparopos naH-
Hbl€ MPOXOAAT CJIeBa HaMNpaBo, TO €CTh, BHayajle OHU
GuabTpyIOTCS, 3aTeM COPTHPYIOTCS M MOCjie 3TOro
NpOeLMpPYIOTCS.

NNPUMEYAHUE

OnepaTtop 3anpoca HWKOrga He WU3MeHsieT BXoA-
HYl0 nocnefoBaTenbHOCTb. BmecTo Hee OH BO3-
BpalaeT HoByt. JTO COOTBETCTBYET Nnapaaurme
bYHKUUOHaNLHO20 NPpo2paMMUpo8aHuUsi, U3 KOTO-
poit ncxoaut LINQ.

HpnBeneM CHUIHATypbl 3THX METOAOB paCUIUPEHHSA

(He3Ha4MTENbLHO YMPOCTHB CHUTHATypy omneparopa

OrderBy):

static IEnumerable<TSource> Where<TSource> |
this IEnumerable<TSource> source,

Func<TSource, bool> predicate)
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static IEnumerable<TSource> Or-
derBy<TSource, TKey> (

this IEnumerable<TSource> source,
Func<TSource, TKey> keySelector)

static IEnumerable<TResult> Se-
lect<TSource,TResult> (

this IEnumerable<TSource> source,

Func<TSource, TResult> selector)

Koraa oneparopsl 3anpoca BbICTpaHBalOTCs B LEMOU-
KY, KaK B HallleM MpHUMepe, BbIXOHAs MOCIe10BaTENb-
HOCTb OJHOTO OfepaTopa CTaHOBHMTCH BXOJHOH Ans
cnenytouero. [Tonyyaercs 4To-To Bpoae KOHBEHEpHOM
JHHHUH, U300paKEHHOI Ha puc. 1.

n=> n=> n=>
n.Contains ("a") n.Length n.toUpper()
A
L] L] L]
L] L]
\ v

AHHVH
AYVA
Avr

.Where() .OrderBy .Select

Puc. 1. Llenoyka onepaTopoB 3anpoca

HHpeHTHuHbI# 3anpoc MoxeT ObITb chopMHPOBaH HO-
C.’l@dOGalneJleO, KakK B CJICAYIOLIEM KOOE:

var filtered = names.Where (n => n.Contains
("a") ) '.

var sorted = filtered.OrderBy (n => n.Length);
var finalQuery = sorted.Select (n =>

n.ToUpper ());

HOCJ'ICIIOBaTeJ'IbHOCTb finalQuery KOMMNO3HWLIHOHHO
WAEHTHYHA [OCJIE10BaTENbHOCTH query, CKOHCTpPYH-
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poBaHHOW paHee. 3aechb Ka)caAblii MPOMEXYTOUHbBIH
1iar COAEPXKUT AOMYCTHMBII 3anpoc, KOTOPbI MOXeT
ObITb BBIMOJIHEH:

foreach (string name in filtered)

Console.Write (name + "[|"); //
Harryl|Mary|Jay|

Console.WritelLine();
foreach (string name in sorted)

Console.Write (name + "|"); //
Jay|Mary|Harry|

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

Console.Write (name + "|"); //
JAY | MARY | HARRY |

CocTtaBneHue namoaa-BbipaKeHUn

B Nnpeablayux npuMepax Mol nepeaaBajii onepaTtopy
Where18K0€ﬂﬂM6ﬂ&BMpameHH&
n => n.Contains ("a") // Ha Bxonme CTPOKA,

// Ha BeIxOme OYJIEBO
BLIDAXEHNE

TNPUMEYAHUE

anpameHme, BO3Bpawawuwiee 3HavdeHue Tuna
bool, Ha3blBaeTCs npeOur(amOM.

[IpenHazHaueHne nsMOAa-BbIPAXKEHUSI 3aBUCHT OT
KOHKpeTHoro ormeparopa 3anpoca. C oneparopom
Where OHO MOKa3blBAET, A0/DKEH JIM 3JIEMEHT Monaaarh
B BBIXOAHYIO TNOC/I€AOBaTeNbHOCTb. Y omnepaTopa
OrderBy JSIMOAa-BblpaXkeHHE OTOOpa)caeT KaXKablii
3JIEMEHT BXOAHOI1 MOC/IeA0BaTENbHOCTH Ha KJIIOY cop-
THPOBKH, a y Oneparopa Select OHO OMpeaessieT, KaK
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JOJIDKEH ObITh npeo6pa3OBaH 3JIEMEHT U3 BXOJHOM Mo~
CJIEAOBATEJIbLHOCTH NEPE]] nogayei ero B BbIXOOHYHO.

lNTPUMEYAHNE

B onepatope 3anpoca nam6aa-BoipaxeHue Bceraa
OTHOCUTCA K OTAENbHLIM 3fieMeHTaM BXOAHOW no-
cnefoBaTenbHOCTU, @ He K NoCneAoBaTeNlbHOCTU B
Lenom.

Bbl MoxceTe OTHOCHTBCS K JISIMOJa-BbIPAXKEHHIO KaK K
obpammomy 6bi306y. Oneparop 3anpoca BbIYHCIISET 3Ha-
yeHue JsIMOma-BblpakeHUs "Mo TpeOoBaHHIO", — Kak
NpaBUiIO, ONWH pa3 /I KaXIOro 3leMeHTa BXOAHO# Mo-
cliefoBaTebHOCTH. JIsmMOaa-BblpaXkeHHs MO3BOJISIOT BaM
BHECTH CBOIO JIOTHKY B OMepaTopsl 3anpoca. JTo aenaer
orneparopsl 3anpoca riOKMMH U B TO k€ BPems MPOCTbl-
MH MO BHYTpeHHeMmy ycTpoicTBy. [IpuBenem nomnyio
peaji3allii0 METoAa Enumerable.Where, OIMYCTHUB TO,
4TO Kacaercst 0OpabOTKH UCKITIOUEHHIA:

public static IEnumerable<TSource>
Where<TSource> (

this IEnumerable<TSource> source,
Func<TSource, bool> predicate)

foreach (TSource element in source)
if (predicate (element))

yield return element;

Nambaa-BbiIpaxeHusn
M curHatypbl ageneratoB Func

CraHaapTHble  OfepaTopbl  3ampoca  HMCHOJb3YIOT
0000LIeHHbIE feneraThbl Func. JTO CEMENCTBO Hecne-
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UMATM3UPOBAHHBIX [IeJIeraToB B MPOCTPAHCTBE MMEH
System.Ling, OTJMYMTEbHAs OCOOEHHOCTb KOTOPbIX
tdhopMmynupyeTcs cieayroLnMm o0pa3om:

ApryMeHTbl, yKka3blBalolMe THM, B Jeferare Func
CTOSIT TOYHO B TAKOM XK€ MOpAZIKE, YTO U B 19MO1a-Bbl-
paXkeHHH.

HHbiMH CJIOBAMH, Func<TSource,bool> COOTBETCTBY-
eT JsMOaa-BbIPAXEHHIO TSource=>bool: NMPUHUMAET
APryMEHT THIA TSource W BO3Bpalla€T 3HAYECHUE THIA
bool.

AHaﬂOFHHHHNlO6pa3OM Func<TSource, TResult> CO-
OTBETCTBYET JmM6[1a-Bblpa)KeHl/llO TSource=>TResult.

[lpuBenem omnpenenenus Bcex aesneratoe Func (oOpa-
TUTE€ BHHUMAHHUE, YTO THIT BO3Bpallla€MOro 3Ha4€HHUS
BCE€rjaa YKa3blBa€TCsA B Ka4e€CTBE MNOCJII€AHETrO 0606-
LIEHHOTO apryMeHTa).
delegate TResult Func <T> ();
delegate TResult Func <T, TResult>
(T argl);
delegate TResult Func <T1, T2, TResult>
(Tl argl, T2 arg2);
delegate TResult Func <T1l, T2, T3, TResult>
(Tl argl, T2 arg2, T3 arg3);
delegate TResult Func <T1l, T2, T3, T4, TResult>
(Tl argl, T2 arg2, T3 arg3, T4

argd) ;
Nambpa-BbipaxeHUst U TUNbI 3NIEMEHTOB

B craHmapTHbIX onepaTopax 3anpoca HCHO/b3YHTCS
cnenyoue MeHa 0600LIEHHbIX THIIOB.
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O603HaveHue Cwmbicn

0606wWeHHoro

T™MNa

TSource Twun anemeHTa BXOAHOW nocneaosa-
TENbHOCTU

TResult Twvn anemeHTa BbIXOAHOW Nocneaosa-
TeNbHOCTU — OTNNYaeTca oT
TSource

TKey Twn knrova, nicnonbayemoro
npv COPTUPOBKE, rPyNNMpoBaHun
nnn obbeanHeHumn

Tun TSource onpenensercs BXOAHON nocienoBaTelb-
HOCTBIO. THUMBI TResult U TKey GbIBOOSIMCA U3 BAULE2O
AAMOOA-BbIPAANCEHUSL.

PaccmoTpuMm, HampuMmep, curHatypy omneparopa 3a-
npoca select:

static IEnumerable<TResult> Se-
lect<TSource,TResult> (

this IEnumerable<TSource> source,

Func<TSource, TResult> selector)

Jenerat  Func<TSource, TResult> COOTBETCTBYET
ﬂﬂM6ﬂa—BbuMDKeHMK) TSource=>TResult, KOTOpPO€
oToOpaxcaeT BXOAHOM 37IEMEHT Ha BbIXOHOM 3/IEMEHT.
Tunel TSource M TResult He COBMajaloT, U AsMbaa-
BbIP@XKEHHE MOXKET U3MEHWUTb THM JIIOOOro 3/IeMEHTA.
Bonee Ttoro, nambaa-BbipaxkeHue ompeodensem mun
GbIXOOHOU nociedosamenvrhocmu. B caenyrowem 3a-
npoce omnepaTop Select MNpeoOpa3yeT CTPOKOBbIE
3JIEMEHTBI B LEJIOYHCIIEHHbBIE!

string[] names = {
"TOm"' llDick'l, llHarryll, "Mary|', llJayl' };
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IEnumerable<int> query = names.Select (n =>
n.Length) ;

foreach (int length in query)
Console.Write (length); // 34543

KOMHHJ’ISITOP asmomamuyecku - pacnozraem  THI
TResult MO THUITYy 3HAYEHHS, BO3BpallacMOro nam6aa-
BbIPA>KE€EHHUEM. B naHHoMm cjiiyyac€ aeaaercs BbIBOA, YTO
TResult — 3TO int.

EctecTBeHHbLIN
NOpPAAOK 3NMeMeHTOB

B texHonoruu LINQ BaxcHyt0 poJib UrpaeT OpuruHallb-
HBIH MOPSAOOK 3JIEMEHTOB BO BXOAHOW Mociie0BaTeb-
HOCTH, KOTOpbIH onpezenseT paboTy HEKOTOpbIX Ore-
paTOpOB 3aMpocoB, TAKUX Kak Take, Skip U Reverse.

Onepatop Take BbIBOAMT MEpBble x JIEMEHTOB, OT-
OpacbiBasi ocTallbHble; OMepaTop Skip HMIHOPUPYET
nepBble x JIEMEHTOB M BBIBOAMT OCTallbHbIE; Onepa-
TOp Reverse MEHSET MOPSAOK CJEJOBaHHs JIEMEHTOB
Ha oOpaTHbIN.

Oneparopbl Where M Select COXPaHSIOT MEPBOHa-
YaJbHBI MOPSJOK 3JIEMEHTOB BXOIHOH MocienoBa-
tenbHocTH. BooOuie, TexHonorus LINQ crapaercs He
M3MEHSATH MOPSIOK 3JEMEHTOB BXOJHOH MociienoBa-
TeJIbHOCTH, KOT/1a 3TO BO3MOXKHO.

Mpouue onepartopsl

He Bce oneparopbl 3anpocoB BO3BpallaloT MocjieaoBa-
TeNBHOCTh. [1021eMenntble ONepaTopbl U3BJIEKAIOT U3
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BXOJIHOM MOCJI€I0BATEIbHOCTH TOJIbKO OAWH 3JIEMEHT.
K aroii rpynne oTHocaTcs oneparopbl First, Last,
Single U ElementAt:

int{] numbers = {10, 9, 8, 7, 6 };

int firstNumber = numbers.First(); // 10
int lastNumber = numbers.Last(); // 6
int secondNumber = numkers.ElementAt(l); // 9

Onepartopbl acpecuposanuss BO3BPALIAIOT CKajsipHOE
3Ha4Y€HHUE, KaK MpaBuJio, YUCJIOBOIo TUNA:

int count = numbers.Count () ; // 5;

int min = numbers.Min(); // 6;

Keanmughuxamopu Bo3BpawaioT OysieBo 3HauUeHHe:

bool hasTheNumberNine = numbers.Contains (9);
// true

bool hasMoreThanZeroElements = numbers.Any( );
// true

bool hasAnOddElement = numbers.Any

// true

ITockonbKy 3TH onepaTopbl He BO3BpAlLAKOT KOJJIEK-
LUMIO, Bbl HE MOJXKETE MEpeAaBaTh UX pe3ysbTaTbl ApYy-
rum oneparopaM. MHbIMU cioBamMH, OHHM IOJKHBI CTO-
ATb Ha MOCJIEIHEM MECTe B 3anpoce (MM noazanpoce).

Hekortopeie onepartopbl 3anpoca NpMHUMAIOT JBE MO~
cnenosarenbhocTd.  Hanpumep, onepatop Concat
MPUCOEAUHSET OIHY MOCJIe10BaTeIbHOCTb K APYroH, a
Union JeslaeT TO e camoe, HO YAajlseT MOBTOpPSIO-
uecs anemeHTbl. Onepatopbl 00bEAMHEHHS TOXeE
MONajakoT B 3TY KaTEropHio.
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CuHTakcuc, obneryarowmm
BOCNpUATUE 3anpoca

S3bik C# npenocraBnseT CMHTaKCHuYeckoe cokpalle-
Hue s LINQ-3anpocoB. Ha3bIBAEMOE CHHTAKCHCOM,
o0JieryarouM BOCTpUATHE, HIIH MPOCTO CHHTAKCHCOM
3amnpoca.

B npeaviaywem pasgene mbl Hanucanv 3anpoc AJs
M3BJIEYEHUS] CTPOK, coaepxkawux OykBy "a", copTu-
POBKHM HMX MO JJIMHE U MepeBoJa WX B BEpXHUH pe-
ructp. BoT kak BbINJISAUT TOT ke 3aMpoc B COOTBETCT-
BWH C CHHTaKCHCOM, O0JIEryatoLUM ero BOCNpHUSITHE:

string[] names = {
llToml', llDick", llHarry", l'Mar>,", llJay" };

IEnumerable<string> query =
from n in names

where n.Contains ("a") // &wmTpoBaTh 37—
MEHTH!

orderby n.Length // CoprtupoBaTh 3ne-
MEHTEH
select n.ToUpper() ; // TpoewppoBaTb kax-

[bIA BJIEMEHT
foreach (string name in query)
Console.Write (name + "/");

// Pesynwrar: JAY/MARY/HARRY/

3anpoc ¢ CHUHTaKCMCOM, OOJieryalolMM BOCTIPHUSTHE,
BCEraa HauMHAaeTCs C KOHCTPYKUMH from M 3aKaHYH-
BaeTCs KOHCTpYKUHell nubo select, AMOO group.
KoHcTpykuus from OOBABNSET nepemennyo umepa-
yuu (B AaHHOM cayudae n). Bbl Moxere cuurtaThb, 4TO
OHa ucnonb3yeTcs Ui nepebopa 3JIeMeHTOB BXOAHOM
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KOJIJIEKLIMH, aHAJIOTHYHO onepaTopy foreach. IlonHoe
orfucaHHe 3TOr0 CHHTaKCcKca MPUBEAEHO Ha puc. 2.

Ygent
from dwwmo) in Conpauwmwee nepwm:nneuuﬁ oG\eD
é Wms tuna
)

: -—

[ ascending

.. ordorty  — (B2 ]
&

Tonie descending

Mpagomxakue sanpoca

SelectMany

¥
o () o

:
L BryTpennuit . Y TP y
Join \ naenmudukatop ) 1N | esipaxenue onaquals Kniou
into ML“‘W"
0P

Puc. 2. CuHTakcuc,
obneryalowmin BoCNpusATHE 3anpoca

KoMmnunsarop o6pabatbiBaeT 3ampockl ¢ CHHTaKCHCOM,
obneryaroluM BOCTIpUsATHE, NepeBoas HUX B JaMOaa-
CHHTaKCHUC. JTO Jienaercss MeXaHHU4eckH, noJodHO ToMy
Kak omnepatop foreach TpaHCIUpPYETCs B BbI3OBbI
GetEnumerator M MoveNext. (DakTHUECKH 3TO O3Ha4acrT,
YTO BCE, HAMUCAHHOE BaMH B COOTBETCTBHHM C CHHTAKCH-
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COM, 00JIEr4aroLIUM BOCIIPUSITHE, MOTJIO ObITh HAaNMCcaHO
W ¢ cobnoeHreM nsiMOaa-CMHTaKcHca. 3anpoc U3 Halle-
ro npumepa TPaHCIUPYETCs B CJEAYIOLUMHA KO
IEnumerable<string> query = names

.Where (n => n.Contains ("a"))

.OrderBy (n => n.Length)

.Select (n => n.ToUpper()):;

3areM omnepaTtopbl Where, OrderBy H Select OyayT
OTKOMMUJIMPOBaHBI MO TEM € MpaBUiIaM, 4TO W 3a-
NpoChl, HM3HAYAJIBHO HaMHUCaHHble C COOMIOAEHHEM
nsambpaa-cuHTakcuca. B atom ciyuae oHu cBsizbiBatoT-
Csl ¢ METOlaMM pacCLUMpPEeHHs U3 Kjacca Enumerable,
MOTOMY YTO MPOCTPAHCTBO HMMEH System.Ling HM-
MOPTUPOBAHO, & KOJIJIEKLMS names pealu3yeT HHTep-
¢elic IEnumerable<string>. Brnpouem, koMnunstop
He OKa3bIBae€T Kakoro-To o0coboro npeanoyTeHus
Knaccy Npv TpaHCASUMH 3anpocoB, HAMWCAHHBIX B
CHHTaKcHce, obJyieryarouium Bocnpustie. Bbl Moxere
CUHUTaTh, YTO OH MPOCTO MEXAHWYECKH MOIACTAaBISET
cnoBa "Where," "OrderBy" u "Select" B oneparop, a
3aTeM KOMIHJIMPYET TaK, CJIOBHO Bbl CAMH Harucaiu
3TU MMeHa MeTonoB. TakoH mnoaxoa obecrieuHBaeT
rubkocTb komnuiasuud. Hanpumep, oneparopel B 3a-
npocax LINQ k SQL, koTopble Mbl HamuiieM B ciie-
AyIOLHX pa3aenax, OyayT cBsA3bIBaTbCS C METOJAMH
paclUMpeHHs U3 Kjlacca Queryable.

MPUMEYAHUE

Ecnun mbl y6epem 13 nporpammbl AUPEKTUBY us ing
System.Ling, 3anpoc C CUHTakcucom, obner-
Yalowmm BocnpusTne, He ByaeT OTKOMNUNMPOBaAH,
NOTOMY 4YTO MeToAbl Where, OrderBy WU Select
OyneT He K Yemy npuBAsbliBaTb. 3anpocbl C CUH-
Takcucom, obnervaroLmm BOCNPUSATUE, HE KOMMU-
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nupytomcsa, ecnu Bbl HE WUMNopTUMpOBanNuW npo-
CTPaAHCTBO WMEH (UMW He Hanucanu MeTopq 3K3em-
nnsapa Ansa kaxgoro onepaTopa 3anpocal)

MNepemMeHHbLIe UTepayum

HUnentudukarop, cneaytoumii HermocpeacTBeHHO 3a
KJIFOUEBbIM CJIOBOM from., Ha3bIBAETCA HEPeMeHHOU
umepayuu. B HaulMx npumepax nepeMeHHas WTepa-
LUUH n MOSBISIETCS B KaX<IOM MpPEIIoXKEHUH 3arpoca.
M, Tem He MeHee, BCAKMH pa3 oHa nepedupaeT 3ie-
MEHTbI OpY20ii MOC/Ie10BaTEIbHOCTH:

from n in names // n — 3TO nepeMeHHasd
uTepauumn

where n.Contains ("a") // n HeNoCpPenCTBEHHO

u3 MaccuBa

orderby n.Length // n nocne ¢uiasTpauuu
select n.ToUpper () // n Iocnie COPTMPOBKMU

OTO CTAaHOBUTCS SICHO MOC/E MW3y4yeHUs pe3ysibTara
MEXaHUYECKOH TpaHCAUHUHU B HﬂM6ﬂa-CHHTaKCMC,
NPOBEAEHHOH KOMIMHUJISTOPOM:
names.Where (n => n.Contains ("a"))

.OrderBy (n => n.Length)

.Select (n => n.ToUpper( )
Kaxcaplii sk3emmisp n umeer o6nacte BUAUMOCTH, OF-
PaHUYEHHYIO COOTBETCTBYIOLIMM JIIMOa-BbIpaXKEHHUEM.

CuHTakcuc, obnervyarowmm
BocnpuaTue, u SQL-cuHTakcuc

CuHrakcuc, obneryatowii Bocnpustue LINQ-3anpo-
COB, BHEULIHE HaroMHHaeT cuHTakcuc SQL-3anpocos,



24 LINQ

HO OHHM CHJIbHO OTJIMYAIOTCA ApYr OT Apyra. 3amnpoc
LINQ npuBoautcs k BblpakeHHIO Ha sizbike C# u mo-
3TOMY MOAYMHAETCA CTaHAAPTHLIM MpaBWJaM A3bIKa.
Hanpumep, B LINQ-3anpoce Bbl He MO>KETE HCMOb30-
BaTh NepeMeHHyo 10 ee oObsaBieHus. B SQL-3anpoce
Bbl CCbUIAETECh HA MCEBAOHMM TabaMUbl B KOHCTPYK-
LMK SELECT 10 €€ Onpe/le/ieHUsl B KOHCTPYKLUHMH FROM.

[Monzanpoc B LINQ siBnsieTcs Bcero julib ele OAHUM
BoipaxkeHueM C# 1 noatomy He TpeOyeT cneuuanbHo-
ro cuHrakcuca. [lonzanpocel SQL nuiyTcs B coot-
BETCTBWH CO CMEeLHaNbHBIMH MPaBUIaMH.

B LINQ-3anpocax aaHHble JOrHYECKH MEpeXoasT OT
OJIHOro ornepaTtopa Kk Apyromy cieBa HanpaBo. B s3bl-
ke SQL nopsaok onepaTopoB He TaKOH XECTKUH.

3anpoc LINQ cocrout w3 kougeiiepa onepanmopoa,
NPUHUMAIOLIMX W BO3BPALIAOWMUX YNOPSAOYEHHbIE
nocnenoBarenbHocTH. 3anpoc SQL sBnsercs cemesio
npeanoxeHui, paboramolmx, KaK npaBujo, ¢ HEYNO-
PAOOYEHHBIMU 1HADOPAMU OAlHBIX.

CuHTakcuc, obnervaroLmm
BOCnpusaTUe, U NAMOGaa-CUHTAKCUC

CuHrakcuc, obneryarowuii Bocnpustie, W asambaa-
CHHTAaKCHC UMEIOT CBOHU JOCTOMHCTBA.

[MepBblii OTAMUaETCA MPOCTOTOH Ha 3ampocax, BKJO-
yarouux B ceds:

O KOHCTPYKUHIO let, OOBABISAIOLLYIO HOBYIO Mepe-
MEHHYIO Hapsay ¢ NEpPEMEHHON UTepaLlnH;
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O onepatop SelectMany, Join WIM GroupJoin, Mo-
CJIE KOTOpPOro BHEWHAA NEPpEMEHHaA-CCbLJIKA UTE-
pauuH.

(KoHcTpykumio 1et Mbl onuiieM nosxe, B pazo. "Cmpa-
me2uu nOCHpOeHUs CLONCHBIX 3anpocog”, a oneparo-
pbl  SelectMany, Join MW GroupJoin— B pa30
"ITpoeyuposanue” n "Obvedunenue”.)

[TpoMeKyTOUHYIO MO3ULIMIO 3aHUMAIOT 3arpockl, CO-
Jepkaliie npoctbhie (GopMbl  OnepaTtopoB Where,
OrderBy W Select. JIng HUX NOAXOAWT JtOOOH CHH-
TaKCHUC, U BbIOOP, B OCHOBHOM. OMpe/essieTcs BalliM
BKYCOM.

I[.HH 3anpocoB, COCTOALMUX H3 OAHOro omneparopa,
JIyqlI€ noJib30BaTbCs IlilM6£la-CPIHTaKCl/lCOM. OH nako-
HHYHEE, U 3aMpOChl ﬂdﬂyqa}OTCH KOpo4e.

HakoHeu, cyluecTByeT MHOro onepaTopoB, sl KOTO-
pbIX HET KJIFOUEBOro CJIOBa B CHHTaKcHce, obJeryato-
uieM BocrnpusaTHe. B 3ToM ciyyae Bbl JOMKHBI HCMOJb-
30BaThb NAMOJa-CHHTAKCHC, XOTA Obl YaCTHYHO. ITO
OTHOCHTCS KO BCEM OMnepaTopam. He MonaBUIMM B Clie-
JYIOLLHI CIUCOK:

Where, Select, SelectMany

OrderBy, ThenBy, OrderByDescending,
ThenByDescending

Group, Join, GroupJoin

3anpochbl
CO CMeLaHHbIM CUHTaKCUCOM

Eciu oneparop 3arnpoca HE NMoAACp>KHUBACTCA CUHTAK-
CHCOM, o0Jieryarcmm BOCIPHUATHE, Bbl MOXETE KOM-
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OWHUPOBATb 3TOT CHUHTAKCHC C JIAMO/1a-CHHTAKCHCOM.
EnuHcTBeHHoe TpeGoBaHHe, KOTOpOe MpH 3TOM BbI-
ABUraercsl, — Kaxkaas cocTasasioluas "fmoHsTHoro"
CHHTaKCHCca JOJDKHA ObITh MOAHOMN (TO €CTh HAYMHATh-
C C KOHCTPYKLUMH from W 3aKaHUYHUBATHCS KOHCTPYK-
uMel select WIH group)

Hanpumep:
int count = (from name in names
where n.Contains ("a")

select name

) .Count () ;

BbIBalOT cHUTyauuu, B KOTOPbIX 3aNpochl CO CMeELIaH-
HbIM CHHTaKCHCOM OKa3blBaloTCs caMbiMU 3hdekTB-
HbIMH B T€PMHHAX (PYHKLUMOHATIBHOCTH M TMPOCTOTHI.
H3z6erailite okasbiBaTb MpEeANoyYTeHHE KaKOMY-TO O/I-
HOMY W3 JIBYX BapMaHTOB CHHTakcuca. B mpoTuBHOM
cllyyae Bbl HE'CMOXKETE YBEPEHHO W 0e301IHO04HO NH-
caTb 3ampochl B CMELIAHHOM CHHTaKcuce!

OTnoxeHHoe BbLINOSIHEHUE

BaxkHoli 0cOOEHHOCTBIO OOMBLUIMHCTBA OMEPATOPOB
3anpoca siBfaseTcs TOT (PaKT, YTO OHHU BBIMOHSAIOTCS He
TOrAa, KOraa CKOHCTPYMPOBaHbI, a NpU nepedope sie-
MeHmog (TO ecTh KOrjaa Jijisi COOTBETCTBYHOLIEro rnepe-
YHUCIIUTENS BbI3bIBAETCS METO/ MoveNext):

var numbers = new List<int>();

numbers.Add (1);

// ToCTpOUTHL 3anpoc

IEnumerable<int> guery = numbers.Select (n => n
* 10);
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numbers.Add (2); // "He3ameTHO" mOBABUTL elie
OIOMH BJIEMEHT

foreach (int n in query)
Console.Write (n + "["); // 10120]

JlononHUTENbHBIIA 31€MeHT, KOTopblH Mbl "Talkom"
n06aBUIK noce KOHCTPYMPOBAHHUA 3anpoca, nonaaaeT
B pe3yJibTaT, NOTOMY UYTO HH (pUAbLTPALMs, HU COPTH-
pOBKa HE MPOUCXOAAT, MOKA HE HAYHET BbIMOJHATHCS
oneparop foreach. OTO Ha3bIBAETCS OMIOHCEHHBIM
win "nenugvim” BbinonHeHWeM. OTIIOXKEHHOE BbINOJ-
HEHHE XapaKTEepPHO [AJs BCEX CTaHAapTHBIX OMneparo-
poB 3anpoca, kpome

O oneparopoB, BO3BpALLAIOLHMX OAWH 3JEMEHT WM
CKaJIipHOE 3Ha4eHHe, TaKMX KaK First WM Count;

O oneparopoB npeobpazoBaHHs THNA:

ToArray, TolList, ToDictionary, ToLookup

OTH onepaTtopbl NPUBOAAT K HEMEUIEHHOMY BbINOJI-
HEHHIO 3arpoca, MOoTOMY YTO y BO3BpAlLAEMbIX HUMH
pe3y/bTaToOB HET MeXaHu3Ma, KOTOpbld obecneduBan
Obl oTnoXxeHHoe BbinosnHenue. Hanpumep, Merton
Count BO3BpAlLaeT LEJIOE YMCIIO, KOTOPOE 3aTeM HH-
kak He "mepebupaetca"”. Cineayoumii 3anpoc BbINoJi-
HSETCS HEMEUIEHHO:

int matches = numbers.Where (n => n <

2) .Count () ; // 1

OTnoxeHHOe BBINOJIHEHHE WIPaeT BAXKHYIO POJib, MO-
TOMY UYTO OHO OT/EJIS€T KOHCTPYMpPOBaHHE 3anpoca OT
€ro BbIMOJIHEHUS. DJTO MO3BOJSET BaM KOHCTPYHMpO-
BaThb 3anpoC 3a HECKOJIbKO LIAaroB, a Takxke Aesarb
LINQ-3anpocsk! k SQL.
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MPUMEYAHUE

Mopasanpockl AaloT Bam ewe OAWH YpPOBEHb KOC-
BeHHOCTU. OTNOXEHHOMY BbINONHEHWUIO NOANEXUT
BCE COAEepXumMoe noasanpoca, BKMOYas MeToAbl
arpernposaHvuss 1 npeobpasoBaHus TUNOB (CM.
pa3d. "lModsanpocs!”).

NoBTOpHOE BbINONHEHNE

OTNOXXEHHOE BBINOJHEHHE HMMEET OJHO BaXHO€ TI10-
cjieacTsue: 3anpoc € OTJIOXKEHHBIM BbINOJIHEHHEM BbI-
MONHSAETCS MOBTOPHO, €CNH MPOWUCXOAUT MOBTOPHbIH
nepebop 371€MEHTOB:

var numbers = new List<int>() { 1, 2 };

IEnumerable<int> query = numbers.Select (n => n
EENO)TTo

foreach (int n in query)

Console.Write (n + "|"); // 10120
numbers.Clear();
foreach (int n in query)

Console.Write (n + "|"); // <Huuero>

CyuiecTByeT napa CHUTyalMii, B KOTOpPbIX MOBTOPHOE
BbIMOJIHEHHE HEXeNaTeNlbHO:

O wuHorza Bbl XOTHTE "3aMOpPO3UTL" HIIM KILIMPOBATh
pe3ynbTaThbl, MOJIy4Ye€HHbIE B OMpEdeeHHbIiH Mo-
MEHT;

O HekoTopble 3anpocbl TPeOYIOT MHTEHCHBHBIX Bbl-
yucneHuit (unu obpaulatoTes K ynaneHHoi Oaze
JaHHbIX), U Bbl HE XOTHUTE MOBTOPSATbL UX €3 Heob-
XOJIMMOCTH.
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AHHYIMpPOBATb MOBTOPHOE BLIMOMHEHHE MOXKHO, Bbl-
3BaB onepaTop npeoOpa3oBaHHs THMNa, HanpUMep,
ToArray WM TolList. OnepaTtop ToArray KOMHpYeT
pe3yJibTaT 3anpoca B MacCHB, a OnepaTrop ToList KO-
MUPYET pe3ynbTaT B 0000IEHHbII CNUCOK List<>:
var numbers = new List<int>() { 1, 2 };
List<int> timesTen = numbers

.Select (n =>n * 10)

.ToList() ; // BhmonusieTcst HEMEOJIeHHO; pPeBYyJh-
TaT — B crmcke List<int>

numbers.Clear( );

Console.Writeline (timesTen.Count); // To-
npexHeMmy 2

BHewHue nepemMeHHbLIe

Ecnu nambpa-BbipaxkeHHs B BallleM 3arpoce CCblIatoT-
Cs Ha JIOKaJIbHbI€ TNEPEMEHHBIC, TO 3TH NMEPEMEHHbLIC
3aXBaTbIBAKOTCAd U MOAYHHAKTCA CEMAHTHKE BHEUHUX
NepemMeHHbIX. prrHMH CJloBaMH, Ba>XHO 3HAYCHHUC
I'ICpCMCHHOF‘l B MOMEHT BbITIOJIHEHHUA 3arpoca, a HE B
MOMCHT €€ 3axBaTa:

int([] numbers = { 1, 2 };

int factor = 10; // npanee M 3axBaTyMM 3Ty Nepe-
MEHHYI0:

var query = numbers.Select (n => n * factor);

factor = 20; // u3MEeHUTL 3HAUEHME 3axBauyeHHON
nepeMeHHOn

foreach (int n in query)
Console.Write (n + "|"); // 20140|
Bbl MOXETE NnonacTb B 3TY JIOBYLIKY, KOraa CTpOHUTE

3anpoc BHYTpPH uMKJIAa foreach. Hanpumep, B cie-
AyoleM Kojle HeoOXOAMMO BOCMOJIb30BAaTbCs Bpe-
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MEHHOH MepeMeHHOH. YTOObl YCMEeWHO YOaluTb BCE
I1acHbI€ U3 CTPOKH:

IEnumerable<char> query = "Not what you might
expect";

foreach (char vowel in "aeiou")
{

char temp = vowel;

query = query.Where (c => c != temp);
}

Be3 3T0it BcnomoratenbHoW mepeMeHHOH 3anpoc Oy-
JET Y4YHUTBIBaTb JIULIb MOC/e[Hee 3HaAYEHHE NepeMeH-
HOH vowel (T.e. "u") ang kaxaoro cieayouliero
¢hunbTpa, Tak 4TO OYAYT yaaneHbl TONbKO OykBbI "u".

MexaHuKa oTNoOXeHHOro
BbIMNOJIHEHUA

OnepaTopbl 3arpoca 00ecneunBaloT OTJIOKEHHOE Bbi-
MOJIHEHHUE TEM, YTO BO3BpaALlAOT Oexopupyknque no-
CJA€A0BaATEJIbHOCTH.

B oTiMuMe OT TPaaULIMOHHOrO Kjlacca KOMIeKUUid, Ta-
KOr0 Kak MacCHB WJIM CBA3HbIH CMHMCOK, MOCAEdOBa-
TEJIbHOCTb-AEKOPATOp HEe UMEET COOCTBEHHOH CTpYK-
Typbl U1 XpaHeHHUs 3neMeHTOB. Ha camoM nene oHa
sBisieTcss 000J0YKON 11 Apyroi mnocjeaoBaTe/bHO-
CTH, KOTOPYIO Bbl MPEOCTABISETE HA ITANE BbIMOJHE-
HHS, U C 3TOM NMOCNeaOBaTENbLHOCTbIO AEKOPATOp MOJ-
JepKUBAET MOCTOSHHYI CBsA3b. Kak TONbkO Bbl
3anpocuTe AaHHbIE y JI€KOpaTopa, OH 3arnpOCHUT AaH-
Hble Y BXOIHOH MOC/I€N0BATENbHOCTH, U1 KOTOPOH
SBJISETCS 000JOUKOM.
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TTPUMEYAHHNE

Mpeobpa3oBaHue, BbINONHAEMOE onepaTopoM 3a-
npoca, kak pa3 1 Bbi3blBaeT "aekopuposaHue”. Ec-
nn BbIXoAHasa NocneaoBaTeNbHOCTb HE SABNSAETCH
pesynbTaTtom npeobpasosaHus, oHa ByaeT 3amec-
TUTENEM, HO He AeKOpaToOpPOM.

Bbi30B onepaTtopa Where BCEro JIHlb KOHCTPYHPYET
nocen0BaTeIbHOCTb-AEKOPATOP, UCXOAs M3 CCbUIKH
Ha BXOIHYIO MOCJIE€A0BaTENbHOCTh, NsIMOaa-BbIpaxe-
HUS U APYTrUX apryMeHTOB. DJIEMEHThI BXOAHOH Mo-
CJIeZIOBAaTENIbHOCTH nepebupaloTcs TOAbKO B TOM
cilyuyae, KOra BbIMOJIHAETCS nepebop 31eMEHTOB Jie-
Koparopa.

Ha puc. 3 nokaszaHo, kak cOCTaBjieH CleaylolIHi 3a-
npoc:
IEnumerable<int> lessThanTen =

new int[] {5, 12, 3}.Where (n =>n < 10);

Where

Array [neKopaTop

lessThanTen

predicate

Puc. 3. NMocneaosaTtenbHOCTL-A€KOpATOP

Korna Bbl nepebupaere anemMeHTbl MociefoBaTeNbHO-
CTH lessThanTen, Bbl (hakTHUeCKH oOpaluaerech k
MaccHBY 4epe3 IeKopaTop Where.
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Xortum Bac obpapoBatb. Ecnau Bbl korpa-HUOynb pe-
LIMTE HanucaTb COOCTBEHHbIN omepaTop 3ampoca, To
BaM OyaeT MpocTo peasu30oBaTh NOCIEN0BATENbHOCTb-
aekopatop ¢ nomouubto ureparopa C#. Bor, Hanpu-
Mep, Kak MOXKHO Hamucarb CBOi METOJ Select:

static IEnumerable<TResult> Se-
lect<TSource, TResult> (

this IEnumerable<TSource> source,

Func<TSource, TResult> selector)

foreach (TSource element in source)
yield return selector (element);

}

3toT MeToa npeacrtasaseT coboit urepatop 6naroaaps
MPUCYTCTBUIO oneparopa yield return. DyHkUHO-
HaJIbHO OH SBJISIETCS COKpAlUeHHEM Ul ClIEAYyIoLIero
Koja:

static IEnumerable<TResult> Se-
lect<TSource, TResult> (

this IEnumerable<TSource> source,

Func<TSource, TResult> selector)

return new SeLectSequence (source, selector);
}

3nech SeLectSequence — 3TO Knacc (HarucCaHHbIH
KOMMUJISATOPOM), MEPEeYHUCIIUTENIb KOTOPOro MHKarcy-
JUpyeT HeOOXOMMYIO JIOTHKY B METO/Ie-HTepaTope.

Takum obpa3zom, koraa Bbl BbI3bIBAETE ONEpaTop, Ha-
npuMmep, Select WM Where, Bbl BCEro JIMLIb CO3JaeTe
3K3EMIUIAP MepevyrcaseMoro kiacca, KOTOpblH OeKo-
PHPYET BXOAHYIO MOC/E10BATENbHOCTb.
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Llenoyku pekopatopoB

BblCTpaMBaHI/IC oneparopoB 3arnpoca B LECMNOYKY
MPUBOAUT K HACJIOCHHUIKO NEKOPATOPOB. PaCCMOTpHM
cleayoLHH 3anpoc:
IEnumerable<int> query = new int[] { 5, 12, 3 }
.Where (n =>n < 10)
.OrderBy (n => n)

.Select (n =>n * 10);

Kaxxabifi oneparop 3anpoca co3naet 3k3eMisp HOBO-
ro JekopaTopa, BIsIOWHHACS 000104KOM U1 Mpeabl-
Ayuled nociefoBaTeNbHOCTH (M MOJy4aeTcss 4TO-TO
Bpoae marpewikd). O0beKTHas Mojenb 3TOro 3arpoca
n3o0paxkeHa Ha puc. 4. ObpaTuTe BHUMaHHE, YTO OHA
MOJIHOCTbIO CKOHCTPYHpPOBaHA A0 BbINOJHEHHS Mepe-
6opa 31eMeHTOB.

3anpocsl Ha AaHHbIe

Where OrderBy Select
AekopaTtop

[Aekopatop [AeKopaTop

3 NaMbaa-BbipakeHus,
OTKOMMUNUPOBAHHLIO
B generatbl

predicate keySelector selector

Ranrisie

Puc. 4. BnoxeHHble
nocnegoBaTenbHOCTU-AeKopaTopbl

Koraa Bbl nepeGupaere 31eMeHTbl NOCIE10BATENbHO-
CTH query, Bbl OTMpaBiseTe 3anpoc OpUrHHAIbHOMY

2 3ak. 628
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mMaccuBy, npeoOpa3oBaHHOMY MHOTOCIOHHOI KOHCT-
pyKuHel (MK LenoyKoit) U3 AeKopaTopos.

MNMPUMEYAHUE

[ob6aeneHne onepatopa ToList B KOHeL 3TOro
3anpoca 3actasuna Obl BCe nNpealwecTByloWne
onepaTopbl BbINONMHUTLCA HEeMeANeHHoO, a BcsA
obbekTHas mogenb "cnoxunack" 6bl B 0ObIYHBIN
CMNUCOK.

Hexoparop oneparopa Select ccbljlaeTcsi Ha aeKopa-
TOp omneparopa OrderBy, KOTOpPbIH CCblIJIaeTcsl Ha fe-
KopaTtop oreparopa Where, KOTODBI cchbljaeTcss Ha
maccuB. OTNOXEHHOE BBINOJHEHHE obecneynBaeTcs
TEM, YTO Bbl CTPOUTE HMAEHTHUYHYIO OOBEKTHYIO MO-
JieJib, €CIIM COCTaBJISETE 3aMpoc Nociaea0BaTeNbHO:

IEnumerable<int>
source = new int([] { 5, 12, 3 },
filtered = source .Where (n =>n < 10),
sorted = filtered .OrderBy (n => n),
query = sorted .Select (n =>n * 10);

Kak BbinonHsoTCS 3anpochbl

[lepeGop 3neMEHTOB B npeablayleM 3anpoce UMeeT
TaKOM pe3ynbTar:

foreach (int n in query)
Console.WriteLine (n); // 30/50

"3a kynaucaMu" omepatop foreach BbI3bIBAET METO]
GetEnumerator JA€KOpaTopa oOreparopa Select (no-
CJICJIHEro, WK CaMOro BHELIHEero oneparopa), KOTo-
pbIii ¥ 3anyckaeT Bcto npouenypy. Pesynbratom 6yaer
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LlernoyYka nepevrciiuTeNeil, CTPYKTYpHO OTpaxarorias
Lernoyky aekoparopoB. Ha puc. 5 nokazaHo, kak Bbl-
MOJIHAETCS 3anpoc no Mepe nepebopa 3/IEMEHTOB Mo-
clle]oBaTeNbHOCTEH.

Xop BbINONHEHUA

AaHHbie —— <—— 3anpocs! Ha faHHbIe

Puc. 5. BeinonHeHre nokanbHOro 3anpoca

BcrnoMHKMM, 4TO MbI CpaBHUBaIH 3anpoc ¢ KOHBewHep-
HOi TMHKel. Pa3BHBas 3Ty aHAIOrHIO, MOXKHO CKa3arh,
uyro LINQ-3anpoc — 310 "neHuBbIii" KOHBeHep, KOTO-
pblii BKJIIOYaeTcs Tobko no Tpebosanuto. KoHcTpyu-
pOBaHHE 3aMpoca MPUBOAUT K CO3JaHHUIO KOHBEHEPHOH
JuHud. Bee HeoOxoauMble aeTaM HaXoaATCs Ha CBO-
MX MeCTax, HO KOHBeHepHble JIeHTbl W '"nambaa-
pabGouune" HenoaBwxHbl. Koraa norpeburens 3anpa-
lMBaeT AeTanb (HauuMHaeT nepebuUparb 3IEMEHTHI B
3anpoce), BKJIIOYaeTcsl caMblil MpaBblid KOHBeHep. JTo
NPUBOAUT K MOOYEPEIHOMY BKJIIOYEHHIO OCTAIbHbIX
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KOHBEHEPHBIX JIEHT, 10 Mepe BO3HUKHOBEHHs HE00XO-
JUMOCTH B OYEpEIHOM 3JIEMEHTE MOCJEA0BaTENbHO-
cti. TexHonorus LINQ npunepxuBaercs moaenu
"BBITArMBaHUA", rie MHULHATOPOM SIBJISETCS NOTPeOH-
Tenb, a He "MpoTaJkuBaHue", rae MHUUMATOp — TO-
craBiidk. Kak Mbl ybGeauMcs BMOCNENCTBHM, 3TO
OueHb BAXHO AN obecrneyeHUs] MacliTabupyeMOoCTH
LINQ-3anpocos k 6a3am OaHHBIX.

NMop3anpochkl

[Toazanpoc — 3To 3anpoc, coaepkaluuiics B nsam6aa-
Bblpa)kK€HHWHW Apyroro 3anpoca. B cnenytouiem npume-
pe noa3anpoc MCHOJb3yeTcs A YNopsiAOYMBaHHS
(daMuIIKii My3BIKaHTOB M0 angaBUTy:

string[] musos =

{ "David Gilmour", "Roger Waters", "Rick
Wright" };

IEnumerable<string> query =

musos.OrderBy (m => m.Split().Last());

Metoa m.Split mpeobpa3yeT KaXayl CTPOKY B KOJ-
JIEKLHIO CJIOB, U1 KOTOPOW MBI 3aTEM BbI3bIBAEM OIle-
partop 3anpoca Last. 34eCb Last SIBIS€TCS MOA3aNpo-
COM, a TMOCJEeA0BaTeIbHOCh query CCbUIA€TCAd Ha
GHEUH UL 3aNPOC.

[Toazanpock! pa3peLueHbl, MOTOMY YTO Bbl MOXETE MO-
CTaBUTh JtoOoe AonycTUMoe BbipaxkeHHe sa3bika C# B
npaBylo yacTb JamMbaa-BeipaxkeHus. [lonzanpoc — 3ro
BCEro JMLIb eule oaHo BelpaxkeHue C#. Otciona cre-
JYE€T, YTO MpaBUIa Ui MOA3aNpOCOB €CTECTBEHHO Bbl-
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TEKAIOT W3 MpaBui Aas asambaa-sbipaxkeHud (M U3 06-
IKMX MpaBWI J1s ONEepaTopoB 3arpocoB).

O6nacTb BUAMMOCTH MOJ3anpoca orpaHHyeHa coaep-
XALIUM €ro BBLIPAKEHHEM, MPHYEM OH MOXKET CChl-
7aTbCs Ha BHELIHWH apryMeHT asaM0[a-BblpaXKeHHUs
(WM mepeMeHHYH HWTepaudd B CHHTakcuce, ober-
YaroUIEM BOCMpPUATHE).

Last — OueHb MpocTod noazarpoc. B cneayrouiem
3anpoce M3 MacCHBa HU3BJIEKAIOTCS BCE CTPOKH, JIMHA
KOTOpBIX paBHa JJIMHE KpaTuallluelh CTPOKHU:

string[] names = {
"TOm", llDick"’ "Harry", "Maryll, "Jay" } ;

IEnumerable<string> outerQuery = names

.Where (n => n.Length == names.OrderBy (n2 =>
n2.Length)

.Select (n2 =>
n2.Length) .First()

)i
// Pezyneprar: Tom, Jay
A BOT 3TOT ke 3anpoc B CHHTaKcHce, obieryarouiem
BOCTIpHUATHE!
IEnumerable<string> comprehension =
from n in names
where n.Length ==
(from n2 in names
orderby n2.Length
select n2.Length) .First()

select n;
[TockonbKy BHELIHAS nepeMeHHas urepauuu (n) BUaHA

noasanpocy, Mbl HE MOXXEM HCMNOJb30BaTh €€ B Kaue-
CTBE UTEPALIMOHHOM NepeMeHHOMN noazanpoca.



38 LINQ

[Monzanpoc BbIMONHSAETCS, KOrja BbIYMCIISETCS 3HaYe-
HUe coaepxkallero ero ssambaa-BbipaxxkeHus. To ecTb
OH BbIMIOJIHAETCS MO TPeOOBaHMIO, HAa YCMOTPEHHE
BHeLLHero 3anpoca. Mo)KHO cka3aTb, YTO BbIMOJIHEHHE
NPOUCXOAHUT "CHapyXH BOBHYTpb". JIokajibHbIE 3anpo-
Chbl MPUAEPKUBAIOTCA 3TOH Mojenu OyKBanbHO, a WH-
TepnpeTupyeMble (Hampumep, 3anpocbl LINQ «k
SQL) — xonyenmyaiuvno.

n2 => n2 =>
n2.Length n2.Length

Moasanpoc

First()

.OrderBy Select

BHeLwHwiA 3anpoc

v
3

ength=D n=

: B

wo|

Where() .Select

Puc. 6. Komnosuuua nogsanpoca

Iloazanpoc BbINosIHAETCS, KOraa 370 HeobXoaAUMO A
BHELIHero 3anpoca. B Hawem npumepe noasampoc
(BepxHHil KOHBeiiep Ha puc. 6) BBIMOJIHAETCS OJIMH pa3
U1 KQXKIOH UTEpaLIMKU BHELLHEro LKA,
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Mbl MoxkeM cdopMysHpoBaTh npeablAylUHd noaza-
MpoC JJaKOHUYHEE:
IEnumerable<string> query =

from n in names

where n.Length ==

names.OrderBy (n2 =
n2.Length).First ().Length

select n;

A }yHKUMS arperMpoBaHMs Min TMO3BOJISET €LUE
0oblIe yNpOCTHUTH 3amnpoc:
IEnumerable<string> query =

from n in names

where n.Length == names.Min (n2 => n2.Length)

select n;

B paszo. "Humepnpemupyemvie 3anpocst” Mbl TMoka-
KeM, Kak MOXKHO ONpalIUBaTh yJaJleHHble UCTOYHUKH
JlaHHBIX, TakWe kak SQL-rabnuupel. B Hawem npumepe
co3naercs uaeanbHbld LINQ-3anpoc k SQL: oH Gyner
obpaboTaH kak eAlHOe LieJloe, a AaHHble OyIyT chneno-
BaTb Ha cepBep U 00OpaTHO TOJILKO OJMH pa3. OaHako
TakoH 3anpoc He3ddekTuBeH B cilyyae JIOKaJIbHOH
KOJIIEKLIMM, MOTOMY YTO €ro noa3anpoc 3aHOBO BbI-
MOJIHSIETCS Ha KaXIOM Illare BHELIHEero Lukia. 3Toro
MOXHO M30exaTh, BBIMOJHHUB MOA3ANPOC OTIAENBLHO
(4ToOBI OH NepecTal ObIThH MOA3ANPOCOM):

int shortest = names.Min (n => n.Length);
IEnumerable<string> query = from n in names

where n.Length ==
shortest

select n;



40 LINQ

[TPUMEYAHUE

CocTtaBneHne noa3anpocoB B TakOM CTune pe-
KOMEHAYETCA NPaKTUYEeCKN BO BCEX CnyyasXx, Ko-
raoa onpawmBalTCA nokanbHble konnekuun. Uc-
KNIOYEHNEM ABNSAETCA KOppesiuposaHHbIl noasa-
npoc, TO ecTb NOA3anpoc, CCbiNalWMWAcs Ha
BHELHIO NepeMeHHy utepauun. Mel obcyanm
KoppenupoBaHHble noasanpockl B pa3d. "lMpoeyu-
posaHue".

Moa3sanpochkl
MU OTNOXEeHHOe BbINONMHEeHue

Jlaxke ecnu B noa3anpoc BXOAMT OfMepaTop, BO3Bpa-
IMAKOLIHUHA OAMH 3JIEMEHT, WJIM OMepaTtop arperupo-
BaHUs (HanpuMmep, First MM Count), 3TO HE MPUBO-
JUT K HEMEUIEHHOMY BbIMOJIHEHHUIO GHeuiHe20 3a-
npoca; MPUHUMM OTJIO)KEHHOTO BbIMOJHEHHS BHEL-
Hero 3ampoca ocraercsi B cune. Jleno B TOM, uTO
MOA3anpockl BbI3bIBAIOTCS KOCBEHHO, TO €CTb Yepe3
Jenerat B cly4ae JIOKaJbHOrO 3arpoca WM uepes
JEPEeBO BBIPAXKEHUH B Cllyyae MHTEpPHpPEeTHPYEMOro
3arpoca.

HHTepecHas cuTyauusi BO3HUKAeT, KOrAAa Bbl BKJIIO-
4aeTe MojA3anpoc B BblpaXKEHHE B OMepaTope Select.
Ecnau 310 nokanbHbI 3ampoc, Bbl akTHYeCKH mpo-
eyupyeme RNOCACO0BAMEJILHOCHL 3aNPOCOB, KaXKAbIH
M3 KOTOPbIX MOUIENHT OTJIOXKEHHOMY BbIMOJIHEHHIO.
OddexT, kak npaBuio, Npo3payeH. a NPOU3BOAUTENb-
HOCTb MPH 3TOM BO3pacTaer.
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CTpaTeI'VI N NOCTPOEHUA
CJTOXHbIX 3anpocoB

B sTtom pa3aesie Mbl OMHULLIEM TPpU CTPATErHHU MOCTPOEC-
HUA CJIOXKHBIX 3aMpOCOB:

0 nocnenoBaTesibHOE KOHCTPYHPOBAHHE 3anpoca;
0 npuMeHeHHe KII0UYEBOro C/oBa into;
O co3aaHue obonouek A1 3arnpocoB.

Bce atu CTpaT€ruy HarnpaBJIEHbl Ha CO3aHUE Yenouex
3anpocoB U HMX peE3YNbTaTbl HAa 3Tare€ BbINOJHEHUA
HICHTHYHBI.

MocnepoBaTtenbHoOeE
NOCTpoOeHune 3anpocos

B Hauane KHUIMM Mbl AEMOHCTpHUpPOBAJIKM NOCJ€A0BA-
TEJBbHOE MNMOCTPOCHHUE nﬂM6aa-3anpoca:

var filtered = names.wﬁere (n => n.Contains
("a"));

var sorted = filtered.OrderBy (n => n);

var query = sorted.Select (n => n.ToUpper());

[Mockonbky KaXablil M3 yUacTBYIOLLMX 3/1€Ch ONEpaTo-
pOB BO3BpallaeT Mociie10BaTeabHOCTb-AEKOPATOp, pe-
3yJNLTUPYIOLLMI 3anpoc npeacraBiseT coboit MHOro-
CIIOIHYIO  LEMOYKy [AEKOpaTOpOB, KOTOPYIO  Bbl
nonyuunu 6el ¥ M3 3anpoca, coaepXkallero eaMHCT-
BEeHHOe BblpakeHHe. OAHAaKO Yy MoOcC/eA0BaTelbHOrO
NOCTPOEHHUs. 3anpocoB €CTb MNapa MNOTeHUHabHbIX
JOCTOUHCTB:

O 3anpockl aerye nucathb;
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O Bbl MOXeTe 100aB/IATL OMEpaTopbl 3anpoca ¢ yue-
MOM HEKOMOPLIX YCA0GUU.

I_IOCIICIIOBaTeIleOC MOCTPOCHHUE YAaCTO OKa3bIBA€TCH
YMECTHO T1IpU HCIOJIb30BAHHH CHHTAKCHCa, obner-
yarolero Bocnpustue. [Ipeanonoxum, Harpumep, 4To
HaM HY>XHO BOCIIOJIb30BAaTbCA KJIACCOM Regex, 4TOOHI
YAaJUTb BCE IlaCHbIE U3 CIMKUCKa UMEH, a 3aTEM Mpea-
CTaBHUTb B aJTq)aBHTHOM nopsake T€ HWMEHa, OJIHHaA
KOTOpbIX TMO-MPEXHEMY [MpeEBbILIACT [Ba CHMBOJIA.
B HHM6Ila-Cl/lHTaKCMCC Mbl MO>KE€M HarucaTtb COOTBET-
CTBy}OUll/lﬁ 3anpoc B BHAE€ OAHOrO BbIpaXX€HHs, Bbl-
MOJIHAA NpoeUUpOBaHUsA 10 (bl/lﬂpraUHl/lZ
IEnumerable<string> query = names

.Select (n => Regex.Replace (n, "[aeiou]",
llll))

.Where (n => n.Length > 2)
.0rderBy (n => n); '

// Pesymbrar: { "Dck", "Hrry", "Mry" }

npﬂMOﬁ nepesoa 3Toro Koaa B CHHTAKCHC, obuter-
YarLui BOCIIPHATHE, npoGnemaaneH, MOTOMY 4YTO
NpeaIOKEHHA B 3TOM CHHTAKCUCE AOJDKHbI HATH B MO~
pAOKE where-orderby-select; B NPOTHUBHOM CJly4yae
KOMIMUWJIATOP UX HE BOCITPHUMET. A eclii Mbl peopraHu-
3y€M 3arpoc, NOCTaBMB MpPOCLUMPOBAHHUE HaA MOCJIEAHEE
MeCTO, pe3yJibTaT OyJeT APYruM:
IEnumerable<string> query =

from n in names

where n.Length > 2

orderby n
")

select Regex.Replace (n, "[aeiou]",

// PeByﬂbTaT: { chku, "Hrry", "Jy", "Mry", "Tm"
}
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K cuacTbio, CylUecTByeT HECKOJIbKO CnocoboB NpUATH
K MEpPBOHAYAJIbHOMY pe3yJbTaTy, MCMOJb3ysl CHHTaK-
cuc, obneryatouinii BocnpusaTHe. [lepBblit 3akntouaert-
Cs B NOCJIEAOBATEJIbBHOM MOCTPOECHHUH 3amnpoca:
IEnumerable<string> query =

from n in names

select Regex.Replace (n, "[aeiou]", "");
query = from n in query

where n.Length > 2

orderby n

select n;

// Pesysbrar: { "Dck", "Hrry", "Mry" }

KniouyeBoe cnoBo into

KntoueBoe cnoBo into no3BosiseT BaM "Npoao/KHUTL"
3anpoc nocjae npoeuupoBaHUs U ABJIAETCA CUHTAKCH-
YECKHM HHCTPYMEHTOM [Jid IOCJI€A0BATE/IbHOIO Mno-
CTPOC€HUA 3arnpoca. l’lonmyn% KJIOYEBBIM  CJIOBOM
into, Mbl MOXXEM MNeEpenucarb NpeablayLnil npumep
TakK:
IEnumerable<string> query =

from n in names

select Regex.Replace (n, "[aeiou]", "")

into noVowel

where noVowel.Length > 2

orderby noVowel

select noVowel;

MPUMEYAHNE

B cwuHTakcuce, obnervalowem socnpusitue, Knto-
YeBOE CMOBO into UHTEpPNpPeTUPYeTCs ABYMS OYEHb
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pasHbiMKU cnocobamun, B 3aBUCUMOCTU OT KOHTEK-
cta. 3HauyeHwue, KOTOpoe Mbl ceivac o6cy>|<na-

eM, — 3TO0 uHAuKauwna npOOOﬂ)KeHUFl 3anpoca
(BTOPOE  3HaYeHWe — WHAWKAUMS onepaTopa
GroupJoin).

EnuHcTBeHHOE MECTO, ra€ Bbl MOXETC MNOCTAaBHUTb
into, 3TO MNOCJI€ KOHCTPYKUHH select HJIM group.
KnroueBoe cnoBo into, TaK CKa3aTb, 3aHOBO 3aMyCKaeT
3anpoc, U Bbl MOXETE AaJibLU€ MHCAaTb KOHCTPYKUHH

where, orderby HU select.

NPUMEYAHUE

XOTs C TOMKW 3pEHUst CUHTaKcuca, obneryarouiero
BocnpusiTe, YAOOHO cuyWTaTb, YTO into 3aHOBO
3anyckaeT 3anpoc, Npu TPaHCNAUMW B OKOH4Ya-
TenbHyo nambaa-gopmy 6yaet nonydeH oduH 3a-
npoc. To ecTb, KNOYEBOE CNOBO into HE JAET HU-
Kakoro BbiMrpbilla B MNPOM3BOAMTENBHOCTY.
Bnpouem, noTepb Bbl TOXE He HeceTe!

OKBUBAJIEHTOM Ui into B JIAMOAa-CHHTaKcHUce Clly-
XKHUT JUIMHHAs Lieroyvka onepaTopos.

MpaBuna onpeaeneHun
obnacten BUAUMOCTH

Bce nepemeHHble 3amnpoca CTaHOBSTCS HENOCTYIHbI
nocjie KaK4eBoro ciosa into. Crenyrowui koa He
NPONAET KOMIHIISLMIO:

var query =

from nl in names
select nl.ToUpper ()

into n2
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where nl.Contains ("x") // Oumbxa: nl BHe 06-
JJacCTN BUPMOCTH

select n2;

YT1oObl MOHATH, MOYEMY 3TO TaK, pacCMOTPHM, Kak
9TOT KOA TPAHCJIUPYETCH B ﬂﬂMGBa-CHHTaKCHCZ
var query = names

.Select (nl => nl.ToUpper())

.Where (n2 => nl.Contains ("x"));

OpuruHanbHoe UM (nl) yTpaueHO K TOMY BpEMEHH,
Korga HauuHaeT pabotath GUILTP Where. BxonaHas
MocJieI0BaTebHOCTD 15 ONepaTopa Where COAEPHKHT
TOJIbKO UIMEHA B BEPXHEM peructpe, U GuibTpauus Ha
OCHOBE nl HEBO3MOXHA.

Co3paHue obonovek
AnA 3anpocoB

3anpoc, MoCTPOEHHbIi nocaea0BaTeNbHO, MOXKET ObITh
copMyaupoBaH B BHAE €IMHCTBEHHOrO OMNeparopa,
€cqM BOKPYT OJHOro 3ampoca co3laTb 00O0JIOouKYy W3
apyroro. B o6weM Buae 3TO BBIFASAMT ClielyOLKUM
obpazom. 3anpoc

var tempQuery = tempQueryExpr

var finalQuery = from ... in tempQuery ...
NepenucbiBa€TCA Tak:

var finalQuery = from ... in (tempQueryExpr)
C03IlaHl/le 000/I0YKH CEMAHTHYECKH HACHTHYHO I10-
CJIEAOBATCJIbHOMY TMOCTPOCHHUIO 3arnpoCcoB HJIK HC-
MOJIb30BAHHUIO KJIKOYEBOI'O CJIOBA into (663 MpOMEXY-

TOYHOH nepeMeHHoit). Bo Bcex ciyuasx okoHuaresnb-
HbIM  pe3yibTaToM SBJISETCS JIMHEeHHas Lernouka
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onepaTopoB 3anpoca. PaccMOTpUM, HanpUMep, Takoii
3anpoc:
IEnumerable<string> query =
from n in names
select Regex.Replace (n, "[aeiou]", ""):
query = from n in query
where n.Length > 2
orderby n

select n;
ﬂepenmueM €ro € UCrnoJib30BaHHUEM 06onoqu:

IEnumerable<string> query =
from nl in
(
from n2 in names
")

select Regex.Replace (n2, "[aeioul",

)
where nl.Length > 2 orderby nl select nl;

[Tpu npeobpazoBaHuu B N1AMOa-CHHTAKCHC Mbl MOJY-
YHUM Ty XK€ HHHeﬁHle LENOo4YKy ornepaTtopoB, YTO U B
npeablayLnX NpuMepax:
IEnumerable<string> query = names

.Select (n => Regex.Replace (n,"[aeiou]",
"))

.Where (n => n.Length > 2)

.OrderBy (n => n);

(KoMmnunsaTop He reHepupyeT 3akjIOYHUTENbLHbIN orne-
patop .Select (n => n) B CHJy €ro M30bITOYHOCTH.)

3anpocbl B 060104Kax MOTYT COUTh C TOJIKY TOrO, KTO
M3yuaeT KOJ, MOTOMY YTO BHELIHE HANOMMHAIOT MOJ-
3anpockl, obcykaaslurecs paHee. My tex, u 'y apyrux
CYLUECTBYIOT BHELIHMH M BHYTpEeHHHUIi 3anpoc. OxHako



KapmatHbili cripagoyHUK 47

nocie npeodpa3oBaHHs B NIMOa-CHHTAKCHC Bbl MO-
kKete yOemuTbCs, 4TO co3daHue o0OJIoueK sBiseTCs
BCEro JIMUIb CTpaTterved [Uis MOCTPOEHHs LEeMNovKH
ornepaTtopoB. KoHeuHbll pe3ysbTaT HEe WUMEET HUYEro
o0Lero ¢ noa3anpocoM, y KOTOporo BHyTPEHHHH 3a-
Mpoc HaXOAMUTCA B JIAMOAA-BbIpXXEHHH JIpyroro 3a-
npoca.

Bo3Bpamjasice k aHaJlorud ¢ KOHBEHEpHOW JIMHHUEH,
3aMETHUM, UTO 3aNpoc BHYTPH ODOJIOUKH COOTBETCTBY-
€T npeaslaylel JeHTe koHBerepa. B otnnune ot Hero
noA3anpoc HaxXxOAWTCS TIAe-TO Haad KOHBeHepoM M
BKJIOYAETCs MO CHUrHany oT "naMm6aa-mexaHusma',
CBSI3aHHOIO C KOHBeHEepOM (CM. pUc. 6).

Crtparerum npoeunpoBaHus

MHuumnanusaTopbl 06bEKTOB

Jlo cux mop HaluM KOHCTPYKLHMH select MPOELUPOBa-
JIM 37IEMEHTBI CKansapHbIX THNOB. [lonb3ysck MHHULKa-
au3aTopaMu 00bekToB s3bika C#, Bbl MOXKETE MPOELHU-
poBaTb pe3yibTaTbl B 0ojee CIOXHbIE THIIbI.
[Tpennonoxxum, Harmpumep, YTO B MEPBOM LLAre 3anpo-
ca Mbl XOTUM YIQJIUTb IJIaCHble U3 UMEH B CITMCKE, HO
MpH 3TOM CTPEMHMCSI COXPaHUTb M MepBOHaYaJIbHbIE
BEPCHM U1 MOCJIEAYIOLIHUX 3arnpocoB. MOXHO Hamu-
caTb celyIoLMil BcrioMoraTebHbli Kiacc:

class TémpProjectionItem

{

public string Original; // TlepBOHaualbHOE
M



48 LINQ

public string Vowelless; // VMg 6e3 IvIaCHBIX
}

a 3aTeM MpOeLHpoBaThb pe3yabTaTbl C MOMOLLbLI HHH-
LIMAJTU3aTOPOB!

string[] names = ({
"Tom", “Dick", "Harr}/", "I\{[aryll’ lllja}/,ll ] ;

IEnumerable<TempProjectionItem> temp =
from n in names
seléct new TempProjectionItem
{

Original = n, Vowelless = Regex.Replace (n,
"[aeiou]", nn)

}i
ﬂonyqurca KOJIJICKLIUA THIIa
IEﬁumerable<TempProjectionltem>,
KOTOPYIO Mbl MOXKEM TMEPENATh CJIACAYIOLEMY 3alpPOCy:
IEnumerable<string> query = from item in temp

where
item.Vowelless.Length > 2

select
item.Original;

// PesymnwrTar: Dick, Harry, Mary

AHOHWUMHbIE TUNbI

AHOHUMHbBIE THMBI MO3BOJISIIOT BaM CTPYKTYPHPOBATH
MPOMEXKYTOUYHbBIE PE3YJIbTATbI, HE npu6eraﬂ K MOMOLUH
crneyuanbHOro knacca. Mbl MokeM yOpaTh Kjacc
TempProjectionItem M3 MNpeAbIAYLIEro rMnpuMepa U
BOCITOJIb30BaTbCd aHOHHUMHbBIM THITOM:
var intermediate = from n in names

select new

I
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Original = n,
Vowelless = Regex.Replace (n,"[aeiou]", "")
}i
IEnumerable<string> query =
from item in intermediate
where item.Vowelless.Length % 2

select item.Original;

Pe3ynbTaT nonyuuTcs TOUHO TaKoOW ke, HO Mbl H30a-
BHUJIM cebs OT HeoOXOOMMOCTH NHcaTh elle OJWH
Kjacc. Ity paboTy 3a Hac caesfaeT KOMNUIATOp, KOTO-
pblii HanmuuleT BpeMEHHbIH Kjacc ¢ MOJISMH, OTpa-
XKAIOUIMMH CTPYKTYpY Hauled npoekuuu. Brnpouem,
OTCIOJla BbITEKAET, YTO 3anpoc intermediate Oyaer
UMETb CJIEAYIOLHIA THI:

IEnumerable
<MMSL_CJ1y49anHO BEIOPaHHOE KOMITVJISTOPOM>
EnuHcTBeHHbIH cnocod oObABUTHL MEepeMeHHYHO TaKo-
ro TMMNa COCTOMUT B MCIOJIb30BAHUM KJIFOYEBOIO CJIOBA
var. B aTo# CUTyalHH CJIOBO var — HEYTO 6onbmee,
YeM MpOCTO CPEACTBO A/ MOALEP)KaHMS aKKypaTHO-
¢t koaa. OHO HEOOXOAUMO.

Becsb 3arnpoc MOXXHO nepenucatb JJaKOHHYHEE, €CITH
NMPUMEHHUTDL KJITHOYEBOE CJIOBO into:
var query = from n in names
select new
{
QOriginal = n,
Vowelless = Regex.Replace (n,"[aeiou]", "")
i
into temp
where temp.Vowelless.Length > 2

select temp.Original;
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CuHrakcuc, obneryaroluii BOCMpUATHE, NpPEnoCTaB-
NSeT cOoKpalleHHe Ul HamucaHus NoaoOHbIX 3anpo-
COB: KJIKOYEBOE CJIOBO let.

KnrouyeBoe cnoBo Jet

KitoueBoe c/oBO let BBOAMT HOBYIO NEPEMEHHYIO
BMECTE C MEPEMEHHOI UTepaLkH.

C ero noMoubiO Mbl MOXKEM HamucaThb 3anpoc, U3BJe-
KalIWMWA M3 BXOOHON MOC/IENOBATENIbLHOCTH CTPOKH,
JUTHHA KOTOpbIX 03 riacHbIX NpeBbIlLAET 1Ba CUMBOJIA:

string([] names = {
llTom", llDiCkll, llHarry", "Ma]fy", "Jayll } ;

IEnumerable<string> query =
from n in names

let vowelless = Regex.Replace (n,"[aeiou]",

" n)

where vowelless.Length > 2
orderby vowelless

select n; // Brnaromaps KOHCTpykuuu let nepe-
MeHHas n

// HaxomMTCA B OOJACTU BUOVMOCTMU

Komnunarop obpabarbiBaeT KOHCTPYKLHMIO let, Mpo-
eLMpy$ 3alpoc BO BPEMEHHBIH aHOHUMHBIN THII, KOTO-
pbll  CONEPXHUT MEPEMEHHYIO HTEPALMH H HOBYIO
nepeMeHHyIo0 BblpakeHHUs. MHbIMH cioBamH, KOMIMH-
JIATOp TPAHCIMPYET 3TOT 3arnpoc B KOA MPEablyLLEro
npumepa.

KoHcTpykuus let peluaer age 3aaavu:

0 oHa npoeuupyeT HOBbIE 3IEMEHTbI BMECTE C yxe
CYILECTBYIOLIHMH;
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0 oHa Mno3BOJSAET MHOIOKpaTHO HCIOJIb30BaTb Bbl-
PaXE€HHE B 3aMnpoce, HE NeEpenUcbiBas €ro.

[Toaxon ¢ npUMeHeHUEM KOHCTPYKUMH let OCOOEHHO
YMECTEH B HallleM NpuMepe, NOTOMY YTO OH MO3BOJISET
KOHCTPYKUHH select NpOEUUPOBaTL JIHOO OpHrH-
HaneHOe UM$ (n), TMGo ero BepcHto 6e3 rnacHbIX (v).

Bel MoxeTe Mcnosb3oBaTh 060 KOJIMYECTBO npen-
JIOXEHUH let, OO MM MoOcC]e MpPEeMIOKEHHS where
(cM. puc. 2). KOHCTpYKUHSi let MOXET CCbINATbCS Ha
nepeMeHHbIe, MPEACTaBJICHHbIE B MpPeIbIAYLIHX KOH-
CTPYKUHAX let (C yyeTOM rpaHull obJacTd BHAWUMO-
CTH, YCTAHOBJICHHBIX KOHCTPYKLUHEH into). OHa
TPaHCMAPEHTHO Hpoeyupyen BCE WUMEIOLLUecs nepe-
MEHHbIE.

Her HeoOGxoaumocTy B TOM, 4YTOObI BbIpaXKEHHE let
BO3BPALLAJIO 3HAYECHHE CKAJISPHOro THMA; WHOrAa Obl-
BaeT M0JIE3HO BO3BpalllaTh, Hanpumep, Noarnociea0sa-
TEJbHOCTb.

UHTepnpeTupyemsbie 3anpochsil

TexHonorus LINQ npenocraBnseT Bam ABe napaniesb-
HO CYLIIECTBYIOLIMX apXUTEKTYPbL: JIOKWIbHbIE 3aNPOCHI
JUIsl JIOKaNbHBIX KOMEKUHH 00bEKTOB U urnmepnpemu-
pyemvie 3anpochbl K YNaJeHHbIM UCTOYHUKAM JaHHbIX.
Jo cux nop Mbl paccMaTpuBanu TONbKO apXUTEKTYpY
JIOKJIbHBIX 3arpocoB, paboTalolMUX C KOJUIEKLMSAMH,
peanu3yolMMH UHTepEeHC IEnumerable<>. Jlokasb-
Hble 3arpochkl TPaHCIHUPYIOTCS B OMepaTopbl kijacca
Enumerable, KOTOpbIE, B CBOIO OY€peb, TPAHCIHPYIOT-
csl B LUEMOYKU nociiefoBaTenbHoCcTel-1ekopaTtopos. [le-
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Jeratbi, KOTOpPbIX OHW MPHUHHUMAIOT (BbIpaXKEHHbIE B
CHHTaKcHce, olJsieryarouieM BocrnpusTHe, B samOpaa-
CHHTaKCHCE WM B COOTBETCTBUH C TpaJMLIHOHHBIM
CHHTAaKCHCOM JIEJIEraToB) SBIAIOTCA TMOMHOCTBIO JIO-
KaibHbIMK Ans IL-koma (koma, HamMCaHHOrO Ha Mpo-
MEeXYTOYHOM fi3bIKe), KaK H Nt000oi apyroi metoa C#.

l/IHTepnpeTupyeMble 3arnpocbl ABJIAKOTCA onucamelib-
Huimu. OHU pa60Tar0T C NocCa€a0BaTC/IbHOCTAMH, pe€a-
JIM3YIOUIUMH MHTep(bef/'lC IQueryable<>, U TpaHCJ/IH-
pYIOTCS B OMepaTopbl Kjacca Queryable, KOTOpBIii
MOPOXAAET Oepeabs GblpaliceHuti, UHTEPINPETUPYEMbIE
Ha 3Tane BbIMOJIHEHHA.

NNMPUMEYAHUE

Onepatopbl 3anpoca B Knacce Enumerable Ha
camoMm aene MoryT paboTaTtb C nocnegaoBaTensHo-
CTAMW, peanuayowmmMn MHTEPGENC IQueryable<>.
TpyaHOCTb B TOM, YTO pes3ynbTupylolime 3anpochl
BCErg4a BbINOMHAOTCA NOKanbHO Ha KIMeHTe, 1 no-
aTOMy B Knacce Queryable COAEPXWTCS BTOPOIi
HaBop onepaTtopos 3anpoca.

Ha nnarpopme .NET Framework cywectsytor ase
peanu3auuu uHTepodeiica IQueryable:

0O 3anpockl LINQ k SQL;
3 3anpocsl LINQ k cywHocTtsm.

Kpome Toro, Mmetoa paciunpeHus AsQueryable reHe-
pupyeT 000JI04Ky IQueryable BOKpYr OObIUHOMH me-
peuMcaseMol Komnekuud. Mbl  onMIEeM MeEToA
AsQueryable B pa3o. "[locmpoenue gvipasicenuil 0as
3anpocog”.
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B arom pazaene mbl Bocnonbdyemcs 3anpocamu LINQ
Kk SQL ans wnnocTpauuu apXUTeKTypbl HHTEpNpETH-
pYyeMbIX 3anpocoB.

TNMPUMEYAHUE

NHTepdenc IQueryable<> sBNsSieTCA paclumpe-
HWemM uHTepdeinca IEnumerable<> U COAEPXKUT
OONONHUTENbHbIE METOoAbl ANA KOHCTPYMPOBaHUS
AepeBbeB BblpaxeHui. B GonbwunHcTBE Cnyyaes
Bbl MOXETE HE 3a4yMbIBATLCSA O TOHKOCTAX paboTbl
3TUX MeToAoB, NOTOMY 4TO Framework Bbi3biBaeT
nx KocBeHHo. B pas3d. 'TlocmpoeHue ebipaxeHul
onsa 3anpocos” wHTepdenc IQueryable<> pac-
cMmoTpeH 6onee nogpobHo.

Ilpeanonoxxum, uto mMbl cozgaem Ha SQL-cepsepe npo-
cTyto Tabnuuy ¢ MHpopMaLMeit O KIIMEHTax U 3aHOCHM
B Hee HECKOJIbKO UMeH ¢ nomotibio SQL-ckpunra:
create table Customer
{
ID int not null primary key,
Name varchar (30)
)
insert Customer values (1, 'Tom')
insert Customer values (2, 'Dick’)
insert Customer values (3, 'Harry')
insert Customer values (4, 'Mary')

insert Customer values (5, 'Jay')

Korpa Tabnuua roroBa, Mbl MOXXEM HamucaTb MHTEp-
nperupyemblii LINQ-3anpoc Ha s3bike C#, uToObl y3-
HaTh, Y KaKMX KJIMEHTOB UMEHa colepxart OykBy "a":
using System;

using System.Ling;

using System.Data.Ling;
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using System.Data.Ling.Mapping;
[Table] public class Customer
{
[Column (IsPrimaryKey=true)] public int ID;

[Column] public string
Name;

}

class Test

{
static void Main( )
{

var dataContext = new DataContext ("cx
string... ");

Table<Customer> customers =
dataContext.GetTable <Customer>( );

IQueryable<string> query = from ¢ in custom-
ers

where c.Name.Contains ("a")

orderby c.Name.Length

select c.Name.ToUpper();
foreach (string name in query)

Console.WriteLine (name);

}

B peanuzauuu "LINQ k SQL" aToT 3anpoc TpaHcau-
pyeTcs B CleayloLLHii 3anpoc Ha s3bike SQL:
SELECT UPPER([tO].[Name]) AS [value]
FROM [Customer] AS [tO]

WHERE [tO].[Name] LIKE '%a%’

ORDER BY LEN([t0]. [Name])

KOTOpbIH BO3BpalLAET TaKOH pe3yabTar:

JAY

MARY

HARRY
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Kak paboTatoT
WHTepnpeTUpyemMble 3anpochbl

PaccMoTpuM, kak oOpabarbiBaeTcs 3anpoc, NpUBEAEH-
HbIH BbILLE.

Bo-nepBbix, koMnuasTop npeobpasyeT 3arnpoc U3 CHH-
Takcuca, obneryarowero BocnpusTHe, B aaMOaa-
CHHTaKcHC. DTO [MPOUCXOAHT TOYHO TaK, KaK U B CJ1y-
4ae C JIOKaJIbHbIMH 3alpocaMHu:
IQueryable<string> query = customers

.Where (n => n.Name.Contains ("a"))

.OrderBy (n => n.Name.Length)

.Select (n => n.Name.ToUpper()):;

3aTteM KOMOMWJIATOP TPaHCIUMPYET METOIbl oneparopa
3anpoca. 31ech JIOKaJIbHblE U UHTEprpeTUpyeMble 3a-
[TpOChbI O6pa6aTblBalOTCﬂ Mo-pa3HOMY: HWHTEPIPETH-
pyeMble TPaHCIHUPYIOTCS B OMEPAaTOphbl 3anpoca Kiacca
Queryable, a HE KJlaCCa Enumerable.

YT10o0bl MOHATH, MOYEMY 3TO TaK, Mbl JOJDKHBI OOpa-
TUTb BHHUMAHHWE Ha MEPEMEHHYK customers, HCTOY-
HUK JaHHbIX, HA KOTOPOM CTPOMTCS Bech 3anpoc. [le-
peéMEeHHads HUMEET THUN Table<>, peaﬂmyioumﬁ
uHTepdelc IQueryable<> (nmoaTun HWHTepdeiica
IEnumerable<>). 3TO O3Hayaer, 4To Y KOMIHJIATOpA
€CTb Bbl60p, KaK TpPaHC/JIMpOBATb ONEpaTop Where: OH
MOXKeT JIMOO BbI3BaThb METOJ] pacLiMpeHHs U3 kJlacca
Enumerable, JIHOO creaylowWHii METOA pacLIMpPEHHUs U3
KJ1acCa Queryable

public static IQueryable<TSource> Where<TSource>
(

this IQueryable<TSource> source,

Expression <Func<TSource,bool>> predicate)
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Komnunstop BblOHMpaeT Queryable.Where, MOTOMY
4TO €ro CUrHartypa 6oiee cneyuuunad.

ObpaTuTe BHMUMaHHE, YTO METOA Queryable.Where
NpUHUMAET npeadkat B obonouke  THNa
Expression<TDelegate>. [lns komnunsTopa 310 03-
HayaeT, 4YTo HEoOXOAMMO OTTpaHCIMPOBaTh JAMOaa-
BbIpaXkeHHe (BbIPaXXEHHE n=>n.Name.Contains ("a"))
B 0epego Gulpadicenull, a He B OTKOMIWJIHPOBAHHBIH
nenerar. JlepeBo BbipakeHHH — 3TO 0OBLEKTHas Mo-
[IeNib, B OCHOBE KOTOPOH JIeXKAaT THUIbI U3 MPOCTPaHCTBA
MMEH System.Ling.Expressions. OHO MOXeET ObITb
NpoaHaJM3UPOBAHO Ha 3TaMne BbINOJHEHHS, YTOObI 3a-
npoc LINQ k SQL mor BnocineacTBUM OTTpaHCIUpO-
BaThb 3T0 epeBo B SQL-onepatop.

HOCKOJley METO Queryable.Where CaM BO3BpallacT
MocJIEAOBATE/IbHOCTDb, PEAIU3YIOLLYHO IQueryable<>,
TOT K€ TMpouecc TMnporuCXoauT H C oOneparopamMmu
OrderBy M Select. KoHeuHbll pe3ynbTaT H3o0pakeH
Ha puc. 7. B cepoM npsMoyrojbHuUKe HaxoauTcs fe-
pE€BO Bblpa)KeHHﬁ, OnucbiBaroLEe BECH 3arpocC, KOTO-
poe MOHO 00O0ITH Ha 3Tane BbINOJIHEHHUS.

BbinonHeHue

Hurepniperupyemebie 3anpocsl, Kak U JIOKajbHbIE, NOJ-
YUHSIOTCSI MOAENH MOBEAEHMs, Biutovatolleld B cebs
OTJIOXKEHHOe BbInonaHeHue. Orcioga crneayer, uTO
SQL-onepaTtop He reHepupyeTcsi, NOKa Bbl HE HauHeTe
nepebupatb 371eMeHTbl B 3anpoce. bonee Toro, no-
BTOpHbII nepebop 3;1eMEHTOB B TOM K€ 3anpoce Mpu-
BEET K MOBTOPHOMY OOpalleHHIO C 3arnpocoM Kk bOaze
JaHHBIX.
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3anpoc

DataQuery<string»
§
Nambpa-
BbipaXeHue
Customer ¢) =>

() 1queryable<string>

MycTbie obonouku

. IQueryable<Customer>

Puc. 7. Komno3uuma nHtepnpeTnpyemoro 3anpoca

BeinonHeHWe MHTEpNpeTUpPYEMbIX 3arpocoB OTIHYa-
€Tcs OT BBIMOJNIHEHHS JokanbHbIX. Koraa Bbl riepebu-
paeTe 31eMeHThI MOCAeI0BaTEILHOCTH B HHTEPNPETH-
pyeMoM 3ampoce, camas BHELIHSS MOcC/ienoBaTelb-
HOCTb 3aMyckaeT Nporpammy, KoTopas oOXOAWT Bce
JIEPEeBO BbIpa)keHHUi, 0OpabaTbiBas ero Kak e1MHOE Lie-
noe. B Hauwiem npumepe 3anpoc LINQ k SQL TpaHc-
aupyert aepeBo BbipaxkeHud B SQL-oneparop, koto-
pblif 3aTeM BBLIMOJIHAETCS W BO3BpAlLaeT pe3yJibTaT B
BHJIE MOC/IE10BATEIbHOCTH.

TMPUMEYAHNE

[ns ycnewHon paboTbl 3anpocy LINQ k SQL He-
obxoavMma HekoTopas uHgopmaumsa o cxeme 6asbl
AaHHbIX. ATpubyTbl Table U Column, KOTOPbIMM
Mbl CHabaunu knacc Customer, CAyXaT Kak pas
ans aton uenu. B pasd. “3anpocer LINQ k SQL"
Mbl N0APO6HO onuwem 3T aTpubyThbl.
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Panee mbl rosopunu, uro LINQ-3anpoc HanomuHaer
KOHBEHEpPHYIO JIMHUIO Ha mnpou3BoacTee. Kornma Bl
BKJIIOUYAaeTe KOHBeHep IQueryable, 3TO HE MPHUBOJMT K
BKJIIOUEHHUIO BCEH JIMHUM, Kak OblIO B Cllyyae C Jio-
KalbHbIMU 3anpocaMH. 3anyckaercs TOJIbKO JIeHTa
IQueryable, UMEIOLIAs CIELMANbLHbII NEPEUHUCIIUTEND,
KOTOpbI BbI3bIBAET MeEHEMKepa MO MPOU3BOACTBY.
MeHemxep ocMaTpHBaeT BCHO MPOHU3BOJACTBEHHYIO JIU-
HUIO, KOTOpas COJEPXKMT He OTKOMNWJIMPOBaHHbIN
KO, a "3aroToBkH" (BbIpaXKEHHs s BbI30Ba METO/a)
C MHCTPYKUMSMH, "HakJIeEHHbIMH" Ha WX MEPEIHIO0
4acThb (C AepeBbsiMU NAMOaa-BbipakeHUH). MeHemkep
00XOIHT BCE BbIPaXXEHHS W, B JTaHHOM clly4ae, nepe-
NUCHIBAET HUX Ha OTAEbHbIH JUcTOK Oymaru (SQL-
oneparop). 3aTeM WHCTPYKUUH Ha JIMCTKE BbIMOJIHSA-
I0TCS, a pe3y/bTaThl MNepearoTcs MoTpedUTeNto.
BkntouaeTcss TOJbKO OJHA KOHBeiepHas JieHTa; oc-
TalbHas 4acTb MPOW3BOJACTBEHHOM JIMHWUM MpEICTaB-
JseT coboi ceThb M3 MYCThIX 000JI0YEeK, CYLIECTBYIO-
UIMX UCKITFOUMTEJILHO JIS OMUCAHUS TOTO, YTO HYXKHO
caeNaTh.

Takas peanuzauus MMeeT onpelesieHHblE MpaKTHYe-
ckue nocnexactsus. Hanpumep, koraa Bel aenaere jo-
KaJIbHBIH 3anpoc, Bbl MOXKETE HamucaTb COOCTBEHHbIE
METO/BI 3anpoca (3TO OYEHb JIETKO, €CJIH M0Jb30BaATh-
Ccsl UTepaTopaMH), JOMOTHMB UMH CTaHAAPTHbII Habop
mMeTol10B. B ciyuae ynaneHHbIX 3anpocoB 3TO 3aTpyl-
HUTENILHO W, K TOMY Xe€, HexXeaTesabHo. Ecny Bbl Ha-
MUILIETE CBOW METOJ paclIMpeHUst MyWhere, MPHHU-
MaloUMii Nociae10BaTeNIbHOCTL IQueryable<>, 3TO
Oyzner BbIMSAETb TaK, CIIOBHO Bbl MOJIOKHIH cobCT-
BEHHYIO 3aroTOBKY Ha MPOW3BOACTBEHHbIH KOHBEHEP.
Menemkep npocto He Oyaer 3HaTh, kak obpaliarbes ¢
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Ballleil 3arotoBkoii. Jlaxke ecnu Bbl BMELLWBAETECH B
NPOH3BOACTBEHHBIH MpoLECC Ha 3TOM JTamne, Balle
peuieHHe OyneT >KeCTKO OpPUEHTHPOBAHO HAa KOHKpET-
HOro MocTaBlUHKa AAHHBIX, HAarpUMep, Ha TEXHOJIO-
ruto "LINQ k SQL", u He cmoxeT paboTtaTb ¢ aApyru-
MU peanu3auusaMu WHHTepdelica IQueryable. OaHUM
M3 JIOCTOMHCTB CTaHAAapTHOro Habopa MeTOIOB B
Knacce Queryable SIBASIETCS TO, YTO OHW OMpeEneNsoT
CMaHOapmHbill c106aps ANs BblAAYHW 3amnpoca K 11060
ynaneHHoi konnekuuu. Kak Tonabko Bbl MonbiTaeTech
paclIMpHUTB 3TOT CJOBapb, Balll KOJ MepecTaHeT ObiTh
YHHUBEPCAJIbHBIM.

Jlpyrum mnocineactBUeM 3TOro Moaxoda sBAseTcs Mo-
TeHUMasbHas HECNOCOOHOCTb MpoBakiaepa IQueryable
CMpaBUTbCA C HEKOTOPBIMH 3anpocaMH, IaXe eci
OHM BKJIIOYAIOT B Ce0s TOJbKO CTAaHAAPTHbIE METO/bI.
Hanpumep, texHonoruss LINQ k SQL orpaHuueHa
BO3MOJXKHOCTSIMU cepBepa 0a3bl AaHHbIX, U HEKOTOpbIE
LINQ-3anpocsbl He TpaHcaupytores B SQL. Ecnu Bbl
3Haete A3blk SQL, MHTYHUMS MOACKAXKET BaM, KakHe
3TO 3anpockl. BnpoueM, WHOrAa BaM NpuaeTcs noakc-
NepUMEHTHPOBaTb, YTOObI MOCMOTPETb, BHI3OBET JIH
KOHKpPEeTHbIH 3anpoc owMOKy Ha 3Tane BbIMOJIHEHHS.
B HekoTopbIX ciyyasx Bbl, BOSMOXHO, YAUBHUTECH, YTO
3anpoc paboraet! lllaHchl Ha ycnex BO3pacTaroT, eciiu
nonb3oBathes mocneaHeit Bepcued Microsoft SQL
Server.

Onepatop AsEnumerable

OnepaTop Enumerable.AsEnumerable ABJIAETCA
npOCTeﬁMHM U3 BCEX ONepaTopoB 3arpocoB.
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Borero MpsAMOE OMNpEAC/IEHHUE:

public static IEnumerable<TSource> AsEnumer-
able<TSource>

(this IEnumerable<TSource> source)

return source;

}

HpeﬂHa:;Haquue 3TOTO METOAA B TOM, 4TOObI MpHUBO-
AUTb TMOCJE€AOBATEIBHOCTb IQueryable<T> K THNY
IEnumerable<T>, BbIHYXXJasd MOCICAYIOLHE OMNEpaTo-
pbl 3anpoca NMPUBA3bIBATLCSA K oneparopam
Enumerable, a He Queryable. B pe3ynbrate ocras-
lascsd 4acTb 3arnpoca 6y[16T BBITMOJIHEHA JIOKAJIbHO.

s wumocTpauMd NpeanonoXxuM, 4YTO y Hac Ha
SQL-cepBepe wumMeercs Tabnuua MedicalArticles
("CraTbu no MeauuuHe"), U Mbl XOTHM BOCMOJIb30-
BaThcA 3anpocoM LINQ k SQL, yToObl nonyuuth Bce
crateu o rpunre ("influenza "), aHHOTaUMs K KOTOPbIM
He npesbiwaeT 100 cnos. [ns nocneaHero npeavkara
HaM noTpedyeT peryispHoe BbIpaXeHHeE:

Regex wordCounter = new Regex (@"\b(\w| [-
"1)+\b") ;

var query = dataContext.MedicalArticles

.Where (article => article.Topic == "influ-
enza" &&

wordCounter .Matches (article.Abstract).Count
< 100);
[Ipo6nema B ToM, uto Haiw cepeep SQL Server ne noa-
JEPXKUBAET PETY/ApHbIE BbIPAKEHHS. MO3TOMY 3anpoc
LINQ k SQL B030y>xaaet UCKJIOYEHHE, CMBICT KOTOPO-
ro B HEBO3MOXCHOCTH OTTpaHCIHMpoBaTh 3anpoc B SQL-
onepaTtop. Mbl MoxkeM pelwiuTh npobiemy, pazouB 3a-
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Npoc Ha /IBa luara: BHauale MoJlyYuM BCE€ CTaTbH MO
rpunmy ¢ nomoliusio 3anpoca LINQ k SQL, a 3atem na
JIOKAIbHOM  YypOGHe OTQUIbTPYEM CTaTbH, OCTaBHB
JIMLIB T€, y KOTOPBIX aHHOTaUuMs MeHblue 100 cios:

Regex wordCounter = new Regex (@"\b(\w| [-
'1)+\b");

IEnumerable<MedicalArticle> sglQuery =
dataContext.MedicalArticles

.Where (article => article.Topic == "influ-
enza");

IEnumerable<MedicalArticle> localQuery =
sglQuery

.Where (article =>

wordCounter.Matches (article.Abstract).Count
< 100);
nOCKOHbe Nnociea0BaTEIIbHOCTb sgqlQuery UMEET THII
IEnumerable<MedicalArticle>, BTOPOH 3anpoc npu-
BA3bIBAETCA K JIOKAJIbHBIM Oneparopam 3arnpoca, 3a-
CTaBJIsif 3Ty yYacTb (puUabTpauuu paboTaTh Ha CTOPOHE
KJIMEHTA.

C NMOMOLUBKD ME€TOAA AsEnumerable Mbl MOXXEM cae-
JIaTb BCE TO XK€ CaMO€ B OJHOM 3anpoce:

Regex wordCounter = new Regex (@"\b(\w] [~
I])+\bll);

var query = dataContext.MedicalArticles

.Where (article => article.Topic == "influ-
enza'")
.AsEnumerable ()

.Where (article =>

wordCounter.Matches (article.Abstract).Count
< 100);



62 LINQ

AnbTepHaTUBOW METONly AsEnumerable SIBISIETCS Me-
TOA ToArray HWIH Tolist. ﬂpeumymecmo MeToaa
AsEnumerable 3aKJHOYA€TCAd B TOM, YTO OH HE€ ¢)OpCM-
PYE€T HEMEAJIEHHOE BbINOJIHEHHUE 3a|jpoca. K TOMY XK€
OH He CO3Ja€ET JAOMOJIHUTENLHYIO CTPYKTYpY s Xpa-
HEHHUA NaHHbIX.

MPUMEYAHHNE |

MepeHoca obpaboTky 3anpoca ¢ cepsepa 6asbl 1
OaHHbIX Ha KNWEHT, Mbl MOXEM MNOHW3UTbL NPOU3-
BOAUTENbLHOCTL, ocobeHHO ecnu Byaem 3anpalum-
BaTb MHOro cTpok. bonee agpdekTnBHbIM (3aTO U
6onee cnoxHbIM) NOAXOAOM K Hawew 3apadve 6y-
aeTt ucnonb3oBaHue WHTerpauum SQL n CLR un
cosfgaHve dyHkuum ana 6asbl AaHHbIX, KoTOopas
peanu3osana Gbl perynspHoe BblpaxeHue.

3anpocb! LINQ k SQL

Bo Bceit kHure mbl nonb3yemcs 3anpocamu LINQ k
SQL nans wnntocTpaudu HHTEpNpeTUpYyeMbIX 3anpo-
coB. B otoM pazgene oOcyxnatoTcs BakHeHILWe
(dbyHKIMOHaNbHbIE 0COOEHHOCTH DTOW TEXHOJOTHH.

Knacchbl cywHocTelt B TeXHONorum
LINQ k SQL

Texnonorus LINQ k SQL no3Boaser BaM HCMonb3o-
BaTb JItOOO KJlacc Ans npeAcTaBieHus JaHHbIX, eClid
Bbl CyMeeTe AEKOpPUPOBATb €ro COOTBETCTBYIOLIUMH
aTpubyTamu.
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[TpuBenem npocToii npumep:
[Table]
public class Customer
{
[Column (IsPrimaryKey=true) ]
public int ID;
[Column]
public string Name;

}

ATpubyT [Table] M3  TMpOCTPAHCTBA  HUMEH
System.Data.Lling.Mapping coobiaer 3anpocy
LINQ k SQL, uro obbekt 3TOro THna npeacrasiser
cTpoky B Tabnuue 06a3bl naHHbIX. [lo ymonuanuio
npeamnojaraercs, YTo UMs TabJIMLbl COBMAAAeT ¢ HMe-
HeM kijlacca. Ecnu 3To He Tak, Bbl MOXeTe yka3aTh ee
UMs crieayouuM odpasom:

[Table (Name="Customers")]

Knacc, nekopupoBaHHblii aTpUOyTOM [Table], Ha3bl-
BaeTcs cywynocmeio B TexHosorud "LINQ k SQL".
UToObl UM MOXKHO OBINO MOJBL30BATLCS, €r0 CTPYKTYpa
JnobkHa O6au3ko (MM abCcoNOTHO) COOTBETCTBOBATH
CTPYKType Tabnuubl 06a3bl AaHHBIX, YTO MpeBpallaeT
€ro B HU3KOYPOBHEBYHO KOHCTPYKLHIO.

ATpuOYyTOM [Column] MOMeYaeTcs noje Wik CBOHCTBO,
koTopoe otobpaxaer cronbeu Tabnuubl. Ecan ums
cronbua OTIMYaeTcss OT UMEHH MOJIs WK CBOMCTBA, Bbl
MoXKeTe yKa3aTb UMs CToNIOLa CleaytoLHUM oOpa3oMm:
[Column (Name="FullName") ]

Public string Name;

CaoiicTBO IsPrimaryKey BHYTPH ann6yTa [Column]
YKasbIBaeT, 4To crojbel y4acTByeT B (popMHpOBaHHH
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MEepBUYHOrO KJtouya Tabiauiibl U HEOOXOAWM IS MOA-
JepKaHusi UIEHTUUHOCTH 00beKTa, a Takxke A5 BHe-
ceHusi OOHOBNEeHUH B a3y AaHHbIX.

BmecTto 00bsBIEHHS OTKPBITHIX MOJIEH Bbl MOMKETe
OOBSIBUTL OTKpbITbIE CBOWCTBa B KOMOMHALMHU C 3a-
KPbITbIMH MOJIAMHU. DTO MO3BOJUT BaM peajin30BaTh
JIOTUKY TPOBEPKH IOMYyCTUMOCTH 3HAa4€HWH B METO-
Jax, obpauaroluxcs k ceoiicream. Eciu Bl notigere
3THUM NYTEM, Bbl CMOXKETE MPOMHCTPYKTHpPOBATh 3a-
npoc LINQ k SQL Ttak, uroObl oH 06x0a1 Balllk Me-
Tobl OOpallleHUs K CBOMCTBaM M 3amuchbiBan 3Haue-
HMe MpsMO B MOJ€ focje nojaydyeHus ero u3 6asbl
JAHHBIX:

string name;

[Column (Storage="_name") ]
public string Name

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

KOHCprKuHH Column (Storage="_name") MPEANUCHI-
Baet 3anpocy LINQ k SQL 3aHocHTbL 3HaueHue B moJe
_name (a He B CBOIMCTBO Name) MpH 3aroJIHEHUH CyLL-
HOCTHU 3HaueHusMH. HcnonbzoBanue pedaexcuu mno-
3BOJISET MO0 ObITH 3aKPBITHIM, YTO Mbl M HabntoaaeM

B 3TOM TPUMeEpE. !

O61vekT DataContext

ITocne Toro kak Bbl onpeaesniii Kiaaccbl CylllHOCTeﬁ,
Bbl MOJXKETE MPUCTYNMHUTbL K Bblaa4de 3arnpocoB, CO3aaB
00BEKT DataContext M Bbi3BaB AJ14 HEro MeEron ;
GetTable.
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B cnenywouiemM npuMepe  MCMNOAb3YyeTCs  KJlacc
Customer, ONpeaeeHHbIH paHee:

var dataContext = new DataContext ("cx
string...");

Table<Customer> customers =

dataContext.GetTable <Customer>();

// BHIBECTM KOJIMUECTBO CTPOK B Tabmue

Console.WriteLine (customers.Count());

// nomyunTh MHOoOpMalLMio O KJMeHTe (Customer),
y koTroporo ID paBeH 2

Customer cust = customers.Single (c =>c.ID = 2);

TTPUMEYAHHUE

OnepaTop Single WwAeaneH AnNA U3BnNeYeHus
CTPOKM NO NepBUYHOMY KNio4y. B oTtnuuune ot one-
paTtopa First, OH BO36YMAaeT UCKN4YeHne, ecnu
BO3BpaLleHo Bonee oaHOro anemeHTa.

OOBbeKT DataContext BBIMIOJHAET ABA AeHCTBUA. Bo-
nepBbIX, OH BBICTYMaeT B KayecTBe reHeparopa Tad-
JUL, KOTOpble Bbl MOXeTe ONpPOCHTb. BO-BTOpbIX, OH
OTCJIe)KHBAET BCE U3MEHEHHS, KOTOpPbIE Bbl BHOCHTE B
CYUIHOCTH, TaK YTO Bbl MOXKETE MOTOM COXPAHHTh 3TH
W3MeHeHHs B TabNULE:

var dataContext = new DataContext
("cx string...");

Table<Customer> customers =
dataContext.GetTable <Customer>(};

Customer cust = customers.OrderBy
{c =>c.Name) .First ();

cust.Name = "UpdatedName";
dataContext.SubmitChanges () ;
3 3ak. 628
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OOBbeKT DataContext CIEAUT 33 BCEMH CYLHOCTAMH,
3K3EMIUIAPbI KOTOPBIX OH CO3/1a€T, TaK YTO OH BO3Bpa-
THT BaM Ty K€ CYLUHOCTb, €CJIM Bbl 3aMPOCHUTE TE€ Xe
CTpOKM B TabJHLUE. WHbiMu C/IOBaMH, OOBEKT
DataContext Ha MPOTSYKEHHH CBOEH )KH3HU HE BbIAACT
JIBE pa3HbIX CYIIHOCTH, CChIJIAIOLHECS HAa OJHY CTPO-
Ky Tabauuibl (rue cTpoka UAeHTH(ULMpPYeTCs NepBHY-
HBIM KJIFOUOM).

MPUMEYAHUE

Bbl MOXeTe OTKNIOYUTL Takylo NUHUIO NOBEAEHUS,
ecnn cbpocute B 3HaYeHWe false CBOWCTBO
ObjectTrackingEnabled o6bekTa DataContext.
(OTKNIOYEHNE OTCNEXNBaAHMA 00BLEKTOB NULWINT BacC
BO3MOXHOCTW BHOCUTb U3MEHEHUS B faHHbIE.)

YToObl MpOUTIOCTPHUPOBATh OTCIEXKHMBaHHE OObEK-
TOB, NMPEANOJI0XKUM, YTO KJIUEHT, UM KOTOPOIro UAET
MEPBbLIM 110 and)aBmy, HUMEET TaKOKE€E U HAWMEHbLLIEEC
3Hauenue ID. B crnepytouiem npumepe nepeMeHHble a
UDb 6}’11}/’1‘ CCblJIaTbCA HAa OAHWH U TOT 2KE O0BEKT:

var dataContext = new DataContext ("cx
string...");

Table<Customer> customers =

dataContext.GetTable <Customer> () ;

Customer a = customers.OrderBy (c =>
c.Name) .First () ;

Customer b =customers.OrderBy (c =>
c.ID).First();

OTciona BBITEKAIOT [Ba MHTEPECHBIX cieacTBus. Bo-
NepBbIX, pACCMOTPHUM, YTO NMPOHUCXOAMT, KOrAa Bblaa-
ercsi BTopoii 3anpoc LINQ k SQL. Ornpapasercs 3a-
npoc k 6a3e 1aHHbIX, U OHA BO3BPALLAET OAHY CTPOKY.
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3atem LINQ u3yuaer nepBHYHbIH KJOUY 3TOH CTPOKU U
BBIMOJIHAET MPOCMOTP K3UIa CYLIHOCTH oObekra
DataContext. Haiins cosnanenue, LINQ Bo3Bpaiuaer
yXKe CYLIeCTBYIOLIHI 0OBbEKT, He 00HOGNAA HuKaKue
3HaueHus. To ecTb, ecnu APYroi nosb3oBaTeb TONbKO
4TO OOHOBMJI MOJIE Name 3TOro KjWeHTa B 6aze JaH-
HbIX, HOBOE 3HauY€HHE UrHOpHUpYeTCs. JTO OYEHb BaXK-
HO JJIS UCKJTIOYEHHS HerpeaBUACHHBIX MOOOYHbIX 3¢-
¢dexToB (B AaHHBIH MOMEHT BpeMEeHH C OOBEKTOM
Customer MOXeT paboTaTb ApYroii mosb30BarTesb) U
Ui nojaepkaHud napajiesibHoi oOpabotku. Ecnu
Bbl U3MEHUJIH CBOWCTBA 00BbEKTA Customer, HO €lle HE
BbI3BAJIM METOJl SubmitChanges, Bbl, KOHEHYHO, HE 3a-
XOTHTE, 4YTOObI 3TH 3HaueHHs ObUIM aBTOMAaTHYECKH
nepenucaHbl Ipyrumu.

TPUMEYAHHE

Yt106bl monyuntb CBEXYID MHMopMauuio u3 6asbl
[AaHHbIX, Bbl AOMKHLI NMBO co3AaTh HOBbLIN IK3EM-
nnNap DataContext, nmbo BbI3BaTb meToq
Refresh cyulecTsytouiero obbekTa DataContext,
nepenas eMy oaHy UnNu HeCKonbko CyU.lHOCTeIZ, KO-
TOpble Bbl XOTUTE 06HOBUTL.

BropbiM cnencTeueM otciiexkuBaHUs OOBEKTOB SIBJISI-
€TCs HEBO3MOXKHOCTb SIBHO BbITOJIHATL MpPOELMpOBa-
HHE B THN CYLUHOCTH, YTOObI BbIIEIHUTL MOJMHOXKECT-
Bo mnosed  cTpoku. (O6s3aTenbHO  BO3HHUKHYT
npobnemsl. Hampumep, ecnu Bbl XOTHTE H3BJEYb
TONBKO HMMs KJIHMEHTa, JAOMYCTHUMbIM sBisSeTCs J000H
U3 CllelyIoLHX NOAXOA0B!

customers.Select (c => c.Name);

customers.Select (c => new { Name = c.Name } );
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customers.Select (c => new

MyCustomType { Name = c.Name }
)i
A BOT Tako# noaxoa HeAOoMnyCTUM!:

customers.Select (c => new Customer { Name =
c.Name } );

I[eJ'IO B TOM, YTO CYWHOCTH Customer, B KOHE€YHOM
CYyeTe, 6y11yT 3aroJIHEHbI JIMUIb YAaCTHUYHO. HOBTOMy,
Koraa Bbl B Cﬂeﬂnylul/lﬁ pa3 3anpoCcuTe ece CTOﬂ6ubl
3alMMCH O KIJIMEHTE, Bbl MOJIYYUTE TE IKE OOBEKTBI
Customer, Y KOTOPbIX 3aMOJHEHO TOJbKO CBOHCTBO
Name.

NMPUMEYAHUE

B MHOroypoBHeBbIX NPUNOXEHUAX Bbl HE MOXETe
MCNoNb3oBaTb eANHCTBEHHbIN CTaTUYECKUIA 3K3EM-
nnsp obbekTa DataContext B CPEAHEM Cnoe Ans
obpaboTku BCex 3anpocoB, NOTOMY 4YTO OOBLEKT
DataContext He obecneuyvnBaeT 6esonacHoe Bbl-
NonHeHWe NOTOKOB. PelueHne CoCTOUT B TOM, YTO-
6bl MeToabl CpeaHEero YpoBHS CO3faBany HOBbIN
06beKT DataContext Ha KaXablh KNNEHTCKUA 3a-
npoc. Ha camom aene, 3T0 Aaxe BbIrO4HO, NOTOMY
4YTO OTBETCTBEHHOCTb 3a 06paboTKy 04HOBpPEMEH-
HbIX NONbITOK OBOHOBNEHUS NepeknagblBaeTcs Ha
cepBep, KOTOPbIA Nnyywe NoAroToBMNeH AnA 3TOW
paboTtbl. Hanpumep, cepsep 6a3bl AaHHbIX obec-
neynBaeT U3oNALMIO TpaH3aKuui.

ABTOMaTU4yecKkoe reHepupoBaHue
cywHocTeun

[Tockonbky kjacchl CyUIHOCTEH B TEXHOJOMMH Bblaauu
3anpocoB LINQ k SQL n0/mKHbI UMETh Ty e CTpPYK-
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TYpY, U4TO U OTOOpakaeMble UMH TaONHLIbI, BOSHUKAET
)KellaHWe FeHepupoBaTb UX aBTOMATHUYECKH HAa OCHO-
BaHUM UMetollelcs cxeMbl 6a3bl 1aHHbIX. Bbl MoxkeTe
Jenatb 370 AM00 € MOMOLUBID WHCTPYMEHTAIBLHOTO
cpencta SqlMetal, BbI3bIBaeMOro M3 KOMaHIHOWM
CTpOkH, IUOO ¢ NoMolLbIO reHeparopa 3anpocoB LINQ
k SQL B Visual Studio. O6e yTUAUTBI reHepUpYIOT
CYLIHOCTH B BH/€ YaCTHYHBIX KJIacCOB, YTOObI Bbl
MOIJIM peajn30BaTb NOMOJIHUTENbHYIO JIOTHKY B OT-
JenbHbIX (haknax.

B kauectBe GOHyca Bbl MoJjly4aeTe CHIbHO THMH3UPO-
BaHHBIH K1acc DataContext. OH sBIS€TCS BCEro JHLIb
MOJK/IACCOM DataContext CO CBOWCTBaMM, BO3Bpa-
LWAKOLHUMH TabJIMLbI TOTO K€ THMA, YTO U Kaxcaas U3
cywHocTeil. 1o u3bapnser Bac OT HEOOXOIHUMOCTH
BbI3BIBATb METOJ GetTable:

var dataContext = new MyTypedDataContext
(n__.n),.

Table<Customer> customers = dataCon-
text.Customers;

Console.WriteLine {(customers.Count());

WJIK eLUe MpOLLE:

Console.WriteLine (dataCon-
text.Customers.Count());

[eneparop 3anpocos LINQ k SQL aBromarnuecku
Co3JaeT HAEHTH(PUKATOP BO MHOXECTBEHHOM uYHCeE
(nobaBnser B KoHell OykBy "S" B COOTBETCTBHMH B
rpaMMaTHKOM aHIJIMIICKOro s3blka — MpPHM. MepeB.)
Tam, rae 31o HeoOxoaumo. B Hawem npumepe rexe-
pupyerc dataContext.Customers, a HE
dataContext.Customer, OAa>X€ €CJIH SCMJ¢a6nuua |
KJ1acC CYLIHOCTH Ha3blBalOTCA Customer.
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AccouunpoBaHue

HMHCTpyMeHTbl reHepHpOBaHUs CYLUHOCTEH BbIMOIHSA-
IOT elle O/IHy MoJsie3Hyto paboty. [Ins KaXaoro oTHo-
lIeHHWs, onpeaeneHHoro B 0a3e JaHHBIX, Ha Kax1oM
CTOPOHE OTHOLUEHHUS aBTOMATHYECKH TIEHEPUPYIOTCA
COOTBETCTBYIOLLHE cBOWCTBaA. [Ipeanonoxxkum, Hanpu-
Mep, 4TO Mbl onpeaciiseM KJIHeHTa U Tabyuiy MoKy-
MOK C OTHOLLIEHHEM "OIUH KO MHOTrHUM":
create table Customer
(

ID int not null primary key,

Name varchar (30) not null

create table Purchase
(
ID int not null primary key,
CustomerID int references Customer (ID),
Description varchar (30) not null,
Price decimal not null

)

Ecnu MbI BOCIOJIb3yEMCSA aBTOMAaTHUYECKH CIr€HEpPHPO-
BaHHBIMH KJlaCCaMH C)’lllHOCTCﬁ, Mbl CMOXXEM Haru-
caTb CleAYHOLHE 3aMpocChl:

var dataContext = new MyTypedDataContext

" "y .
("...";

// TonmyunTh MHOOpMalMio OO0 BCeX IOKYIKax,

// CIelaHHBIX MEPBEM KJIMEHTOM (B ajpaBUTHOM
opsankKe) :
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Customer custl = dataContext.Customers
.OrderBy (c => c.Name) .First( );
foreach (Purchase p in custl.Purchases)

Console.WriteLine (p.Price);

// HaitTu kJMeHTa, CIHeJaBUerc caMmoe IeleBoe Npu-
obpeTeHue:

Purchase cheapest = dataContext.Purchases

.OrderBy (p => p.Price).First( );

Customer cust2 = cheapest.Customer;

Ecnu TENEpb OKAXETCA, YTO custl U cust2 — OHO H
TO K€ JIMUO, TO cl U c2 6y£lyT CCbUlClmbC}i HA OOUH U
mom oice 06’b€l\’l’ﬂ, TO €CTb BbIpaXKE€HHE custl==cust2
BO3BpPATHT true.

PaCCMOTpHM CUrHaTypy aBTOMATH4YE€CKHU CreHEpHUpO-

BAHHOIO CBOWCTBA Purchases CYLLLHOCTH Customer:

[Association (Storage="_Purchases",
®therKey="CustomerID")

public EntitySet <Purchase> Purchases

{ get {...} set {...}}

Knacc EntitySet aHajsordueH craHaapTHOMY 3amnpocy
CO BCTPOEHHbIM OMEpPaTOpPOM Where, H3BJIEKAIOLIUM
HY>XHble CYLWHOCTH. ATpUOYT [Association] mpe-
aoctasnser MHMoOpMaUHio, HeOOXOAUMYIO s 3anpo-
ca LINQ k SQL. Kak 00bI4HO, BbIMOJAHEHHE TOrO 3a-
npoca oTkhaabiBaeTrcs. MHbIMU clioBaMH, €Ciu Bbl
nonb3yeTech KJIAacCOM EntitySet. 3ampoc He BbIMOJ-
HsIeTCs, MOKa Bbl HE MPUCTYNHTE K nepedopy 3nemMeH-
TOB COOTBETCTBYIOLUCH KOMIEKLUHH.
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BOT Kak BbIFSAWUT CBOHCTBO Purchases.Customer Ha

APYromM KOHUE OTHOLUCHHUSA:

[Association (Storage=" Customer",
ThisKey="CustomerID",
IsForeignKey=true) ]

public Customer Customer { get {...} set {...} }

XOTs 3TO CBOWCTBO HMEET THUM Customer, [0JI€
_Customer, Jieallee B €ro OCHOBE, HMEET THI
EntityRef. OTOT TUMN peaiu3yeT OTJOXEHHYIO 3a-
rpy3Ky, NO3TOMY COOTBETCTBYIOLIMH O0BEKT Customer
He u3BJiekaeTcs U3 0a3bl JaHHbBIX, MOKa Bbl HE 3anpo-
CHTE €ero.

OTnoxeHHoe BbINONHEHUE
3anpocoB LINQ k SQL

Kak 1 B cnyyae ¢ JiokajIbHBIMH 3aNpocamu, B OTHOLLIE-
HuM 3anpocoB LINQ k SQL peiictByer npuHUMN OT-
JI0XKEHHOTO BBIMOJIHENHS. DTO MO3BOJISET BaAM CTPOUTD
3arpocsl nocneaoBaren,Ho. OAHAKO B OAHOM acrekTe
3anpockl LINQ k SQL umetor ocobyio ceMaHTHKY OT-
JI0XKEHHOro BbIMOJHCHMs. Peub uaer o moasanpocax,
BXOJSLIMX B COCTAB BLIPAKEHUs Select:

O y foKanbHBIX 3arnpocoB Mojyyaercs "asoiHoe"
OTJIOXKEHHOE BBINONHEHHE, MOTOMY 4TO C (PyHK-
UMOHANIbHOM TOUKH 3peHHs Bbl UMeeTe Mocieao-
BaTeJILHOCTb 3anpocos. [loaTomy, ecnu Bbl nepe-
Oupaete oanemMenTbl BHEILHeH nocsenoBaTelb-
HOCTH € pe3yiabTaramMu, HO He nepedupaere
2MIEMEHTbl  BHYTPEHHHX  [OCIe]0BaTeIbHOCTEMH,
MoA3anpoc HUKOTAA He OYAeT BbIMOJHEH;

|
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O noa3anpoc 3anpoca LINQ k SQL BbinonHsercs B
TO K€ BpeMs, UTO U BHEIUHHWI 3anpoc. ITO No3BO-
JISIET COKPaTHTb KOJIMYECTBO NEPEChUIOK JaHHbIX
Ha cepBep W 0OpaTHO.

Hanpumep, cneaytowmii 3anpoc OyaeT BbIMOJHEH 3a
OZIHY MEPECHIJIKY AaHHLIX Tyaa U 00paTHO, KaK TObKO
ynpasieHve OyneT IepefaHO MepBOMY omnepaTopy

foreach:

var dataContext = new MyTypedDataContext
("...ll);

var query = from c in dataContext.Customers
select
from p in c.Purchases
select new { c.Name, p.Price };
foreach (var customerPurchaseResults in query)

foreach (var namePrice in customerPurchaseRe-
sults)

Console.WritelLine (namePrice.Name +
"
+

spent

nameFrice.Price);

Jliobble 0ObEKTbI EntitySet, KOTOpblE Bbl SBHO MpO-
CUHUPYETE, MOJIHOCTLIO 3alOJIHAKOTCA 3a OAHY MeEpe-
CBUIKY JlaHHbIX Ha cepsep U oOpaTHO:

var query = from c in dataContext.Customers

select new { c.Name, c.Purchases };

foreach (var row in query)
foreach (Purchase p in row.Purchases)

Console.WritelLine (row.Name + " spent " +
p.Price);

OpHako, ecnu Mbl Oyaem nepedupath cBOHCTBa Kiacca
EntitySet 0e3 npeaBapWTENbHOrO MpOEUUpPOBaHHMS,
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BCTYMNAECT B CHJ1Y MPHHUHI OTJIO)KEHHOI'O BbINMOJIHEHHUA.
B cneaytowem npumepe 3anpoc LINQ k SQL Bbinosn-
HACT €lE OAHH 3anpoC Purchases Ha KaXXIAOM Llare
UHKNa:

foreach (Customer ¢ in dataContext.Customers)

foreach (Purchase p in c.Purchases) // nepe-
ChUIKA IOAaHHBIX TyIa U OOpaTHO

Console.WriteLine (c.Name + " spent " +

p.Price);
OTta MOZAEJb NPEeANOYTHUTEIbHEE, KOrla Bbl XOTHTE U3-
6upamenbHO BbIMONHATbL BHYTPEHHHWI UMK, B 3aBUCH-
MOCTH OT pe3y/jbTaTOB MNPOBEPKH, KOTOpPas MOXKET
ObITb BLITIONTHEHA TOJILKO Ha CTOPOHE KJIMEHTA!
foreach (Customer ¢ in dataContext.Customers)

if (myWebService.HasBadCreditHistory (c.ID))

foreach (Purchase p in c.Purchases) // nepe-
ChUIKA IAaHHBIX TyIa U OOpaTHO

Console.WriteLine (...);

B pazo. "lIpoeyuposanue” mbl 6onee noapobHo pac-
CMOTpPHM MOA3anpochl Select.

Knacc DataLoadOptions

Knacc pbataLoadOptions UCMONb3YETCs ABOSKO:

O oH no3BoaseT BaM 3apaHee yka3aTb (puabTp s
accoudauuii B 00bekTax EntitySet (Mmeron
AssociateWith);

O oH no3BoaseT Bam noTpeboBaTh [pelBapHUTENb-
Hyto ("HeTepnenupyio") 3arpy3ky HEKOTOPbIX
00BLEKTOB EntitySet (MeTOIOM LoadWith) ans
MHHHUMH3ALIHH.
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MpeaBapuTensHoe ykasaHue punbTpa

PaCCMOTpl/lM HUCMOJIb30BAHWE METOJA AssociateWith
Kjlacca DataLoadOptions:

DataLoadOptions options = new DataLoadOptions() ;
options.AssociateWith< Customer>

(c => c.Purchases.Where (p => p.Price >
1000)) ;

dataContext.LoadOptions =options;

3aech 3K3eMIUIAp DataContext MOJy4YaeT Mpeanyca-
HWe Bcernaa GpUAbTPOBaTb CBOMCTBO Purchases Kjlacca
Customer C yYETOM 3aJaHHOrO MpeAHKaTa.

Metoa AssociateWith HE BJMUAET Ha CEMaHTHKY
OTJI0’)keHHOTO BblNoJHeHus. Korza ucnosnb3yercs KoH-
KPETHOE OTHOLUEHWE, OHO BOCMPHHUMAETCs Kak
MHCTPYKLMS HEesBHO 100aBUTb B YpaBHEHHE COOTBET-
CTBYIOLIHIA HUbTP.

"HeTepnenuBas" 3arpy3ka

BTtopoe npumeHeHuc knacca DataloadOptions 3a-
Katovaercs B "HeTepnenavBoH" 3arpy3ke HEKOTOpbIX
00BEKTOB EntitySet BMecTe ¢ WX poaurtenem. Ha-
npuMep, MpeanooKUM, YTO BaM HYXKHO 3arpy3uTb
uHdopMauuo 0060 BceX KIMEHTaX M MX MOKYNKY 3a
oaHy nepecbuiky SQL-naHHbIX Ha cepBep M 0OpaTHO.
Cnenyrowmii koa aenaer Kak pas To, YTO HY>KHO:
DataLoadOptions options = new DataLoadOptions();
options.LoadWith <Customer> (c => c.Purchases) ;

dataContext.LoadOptions = options;

foreach (Customer c¢ in dataContext.Customers)

foreach (Purchase p in c.Purchases)
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Console.WriteLine (c.Name + " bought a " +

p.Description) ;

3,£ler CbaKTH'-IeCKI/l FOBOPHUTCA, 4YTO, KaK TOJIbKO H3-
BJICKACTCA O6beKT‘Customer,er()CBOﬁCTBO Purchases
JNIOJDKHO OBbIThb TOXKE u3BiedYeHo. Bbl Moxkete 3anpo-
CHTb 3arpy3Ky He ToJibko "aetei", HO U "BHYKOB":
options.LoadWith <Customer> (c => c.Purchases);
options.LoadWith <Purchase> (p =>
p.PurchaselItems) ;

Bbl MoxeTe KOM6MHMpOBaTb METOAbl LoadWith H
AssociateWith. B cjeayrouemM Koae aaetcsa npeanu-
CaHHE, 4YTO, KaK TOJIbKO H3BJICKACTCH umbopmauml (0}
nokymnarene, TYT e A0JbKHa ObITb U3BJeYeHa HHGOP-
Mauusa 0 €ro A0porux ﬂpHO6peTeHl/lﬂXI
options.LoadWith <Customer> (c => c.Purchases);
options.AssociateWith <Customer>

(c => c.Purchases.Where (p => p.Price >
1000) ) ;

ObOHOoBNEeHuA

TexHonorus 3anpocos LINQ k SQL orcnexxuBaeT u3-
MEHEHHUsI, KOTOpble Bbl BHOCUTE B CYLIHOCTH, U MO3BO-
JSeT BaM COXPaHATb WX B 0a3e JaHHBIX C MOMOLLbIO
METOJa SubmitChanges 00bEKTa DataContext. Knacc
Table<> MPENOCTABASET METOAbl InsertOnSubmit H
DeleteOnSubmit JUIsi BCTABKH W yAajieHUs CTPOK Tabd-
auupl. Bor, HanpuMep, kak HY»HO BCTaBJIATb CTPOKY:

var dataContext = new MyTypedDataContext ("cx
string");

Customer cust = new Customer { ID=1000,
Name="Bloggs" };
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dataContext.Customers.InsertOnSubmit (cust);

dataContext.SubmitChanges () ;

BnocneactBuu Mbl cMoxkeM Mpo4YHuTaTh 3Ty CTPOKY, a
3aT€EM yIAaJIUTb €€:

var dataContext = new MyTypedDataContext

(n...n);

Customer cust = dataContext.Customers.Single
(c => c.ID == 1000);
cust.Name = "Bloggs2";

dataContext.SubmitChanges () ; // OBHOB-
JgeT MHOOPMALMI O KIIMEHTe

dataContext.Customers.DeleteOnSubmit (cust);
dataContext.SubmitChanges () ; // Ympanser
I/IH(i)OpMaLLI/IIO O KJIMEHTe

Meropa DataContext.SubmitChanges cobHpaeT BMecTe
BCE MU3MEHEHHS, KOTOpPble ObLIM BHECEHbI B CYLIHOCTH C
MOMEHTa cO31aHus 00beKkTa DataContext (WM C MO-
MEHTa MOCJIeJHEro BbI30Ba METOJA SubmitChanges),
a 3areMm BbinosnHsetr SQL-oneparop, 3anucbiBatoLHii
ux B 0azy paHHbIX. YuuTbIBaeTCs  3Ha4YeHHE
TransactionScope, HO €CJIH OHO HEQOCTYIMHO, BCE OMNe-
paTopbl 3aKJIFOUAOTCSi B HOBYHO TPAH3aKLIHIO.

Bbl Takke MoxkeTe 100aBUTh B 00BbEKT EntitySet HO-
Bbl€ WJIM YK€ CYLIECTRYIOLLHE CTPOKH, BbI3bIBask METOJ
add. 3anpoc LINQ k SQL aBromaruuecku 3anonHser
BHELLHHUE KJIHOUH, KOT/1a Bbl BbI3bIBAETE 3TOT METO:

var pl = new Purchase { ID=100, Descrip-
tion="Bike",

Price=500 };

var p2 = new Purchase { ID=101, Descrip-
tion="Tools",

Price=100 };
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Customer cust = dataContext.Customers.Single

(c => ¢c.ID == 1);

cust.Purchases.Add (pl);

cust.Purchases.Remove (p2);

dataContext.SubmitChanges () ; // 3aHoCuUT MH-
dopMalMo O MOKYMKax

TTPUMEYAHHUE

Ecnu Bbl He XOTUTE YCNOXHATL cebe XU3Hb reHe-
pUPOBAHUEM YHWKANbHbIX KMNOYER, Bbl MOXETE
BOCMONb30BaTLCA MNOMEM C aBTOYBENUYEHUEM
(IDENTITY Ha cepsepe SQL Server) nnu metogom
Guid ANS NonyYyeHWs NepBUYHOro KNova.

B cneayrowem npumepe 3anpoc LINQ k SQL aBToma-

THuYecku 3anucbiBaeT 100 B mone CustomerID ("HAeH-

TUdUKATOp KIMEHTa") KaXAOW HOBOH CYLIHOCTH

Purchase ("mokynka"). MeToay HW3BECTHO, YTO 3TO

HY)KHO cesaTh, MOTOMY UYTO Mbl OMpPEAEHIN acco-

LIMMpPOBaHHE 11 CBOICTBA Purchases:

(Association (Storage="_Purchases",
OtherKey="CustomerID") ]

public EntitySet <Purchase> Purchases

{ get {...} set {...}

Ecnu 6b1 cyliHOCTH Customer W Purchase OblM cre-
HepupoBaHbl B Visual Studio wan ¢ nomoulbio
SqlMetal, creHepuposaHHbie Kaacchl coaepxkanu Obl
JIOTIOJIHUTENbHBIA KO A CHHXPOHHW3auuH obeux
CTOPOH OTHoWeHHs. VHbIMU cnoBamu, NpUcBavBaHHe
3HaY€HUs CBOKMCTBY Purchase.Customer MNPHBOJAWIIO
Obl K aBTOMaTHYeCcKOMY A00aBIEHUIO HOBOTO KJIMEHTa
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B Habop cywHoCTeil Customer.Purchases, U Hao6o-
poT. Mbl MOXEM NMpPOUINIOCTPUPOBATL 3TO YTBEPIKIE-
HUe, nepernucas NpeabIAYLIHH KOA TaKUM 00pazom:

var dataContext = new MyTypedDataContext
(u".");

Customer cust = dataContext.Customers.Single
ic => c.ID == 1);

new Purchase { ID=100, Description="Bike",
Price=500,

Customer=cust };

new Purchase { ID=101, Description="Tools",
Price=100,

Customer=cust };
dataContext.SubmitChanges () ; // BcTaBnsgeT MH-
dopMalMio O MNOKYINKax
Korua Bbl YyjaJjii€Te CTPOKY M3 EntitySet, MoOJie
BHELIHETO KjIK0Ya aBTOMAaTUYECKH MOJTyHa€T 3HAYEHHUE
null. B cnenyiouien kojae OTMEHsiETCS acCOUMHUpPOBa-
HHE NBYX MOKYMNOK C K/IHEHTOM, CACJIaBLUHUM HX:

var dataContext = new MyTypedDataContext
("."ll)’.

Customer cust = dataContext.Customers.Single

(c => c.ID == 1);

cust.Purchases.Remcve

(cust.Purchases.Single (p => p.ID == 100));
cust.Purchases.Remove

(cust.Purchases.Single (p => p.ID == 101));

dataContext.SubmitChanges( ); // oTnpaBUTb
SQL-3anpoc Ha Ccepeep
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l]OCKOﬂbe 31€Chb /JCJIa€TCA MOIMNbITKa MPUCBOMUTL 3Ha-
YEHHUE null NOJKO CustomerID Yy KaXkaom MOKYIKH,
CBOWMCTBO Purchase.CustomerlID JODKHO UMETL THIN,
ﬂOHyCKaKnuHﬁ 3Hau€HUE null; B NPOTHBHOM Cllyyae
Oynet Bo30yxnaeHo rckmoueHue. (bonee Toro, mose
MU CBOWMCTBO CustomerID B Kjlacce CYLHOCTH TOXE
HOHXGK)HMeTbTMn,ﬂOHyCKaKnuMﬁ3HaHeHHenull)

Yto KacaeTcs J0YECpPHHX CYUIHOCTEH, UX HAA0 yAansaTh
U3 TabJIULBI Table<>:
Customer cust = dataContext.Customers.Single

(c =» c.ID == 1);

var dc = dataContexrt;

dc.Purchases.DeleteOnSubmit
(dc.Purchases.Single (p => p.ID == 100));

dc.Purchases.DeleteOnSubmit

(dc.Purchases.Single (p => p.ID == 101));

dataContext.SubmitChanges () ; // ornpa-
BUTb SQL-3arnpoc Ha ceppep

MNMocTpoeHue shipaxeHUn
3anpocoB

Jlo cux mop Mbl NMpii MOMOLLMK YCJIOBHiI BbICTpaUBaIH
LIeMOYKy OrnepaTopol 3anpocoB, KOrja HaM HY)XHO
ObLIO COCTaBAATDH 3aiipOChl AMHAMHUYECKH. XOTS 3TOT
MOoAXOA TpHEMJEM BO MHOTMX CHTYalMsX. WHOraa
NPUXOJUTCS BbINONHATHL Ooflee TOHKYIO pabdoTy W Au-
HaMHUYECKH CTPOMTD [i:MOaa-BbIpaXKEHHs, KOTOpbIE 3a-
TeM MepeaatoTes OrepaTopaM.
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B stom paznene mui Oynem paboratb c khaccoMm
Product:
[Table] public partial class Product

{

[Column (IsPrimaryKey=true)] public int ID;

[Column] public string De-
scription;

[Column] public bool Dis-
continued;

[Column] public DateTime
LastSale;

}

[eneraTbl U S:peBbA BblpaXeHUn

BcnoMHuM, uto

O nokanbHble 3aMpocbl, B KOTOPbIX HCIMONb3YIOTCA
onepaTopbl THIMa Enumerable, MPUHHUMAIOT Jelie-
rarvol;

O uHTepnpeTHpyemuie 3anpochl, B KOTOPbIX HCMOJIb-
3ylOTCS OMneparopbl THMNA Queryable, MPUHUMAIOT
JEPEBbSA BbIPAXKEinii.

Mbl MOxeM y6e}1m‘bc>1 B 5TOM, CpaBHHUB CHI'HATYpPbl
orieparopa Where na THUIIOB Enumerable H
Queryable:

public static IEnunmerable<TSource>
Where<TSource> (this

IEnumerable<TSource> source,

Func<TSource,bocl> predicate)

public static IQuervable<TSource> Where<TSource>
(this
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IQueryable<TSource> source,

Expression<Func<TSource,bool>> predicate)

Byayuu BcTpoeHHbIMH B 3amnpoc, nasimMOaa-BblpakeHHe
BbIMJISAUT OAMHAKOBO B OMNEpaToOpax Enumerable H
Queryable:
IEnumerable<Product> gl = localProducts.Where

(p =>
'p.Discontinued) ;
IQueryable<Product> g2 = sqglProducts.Where

(p =>
'p.Discontinued) ;
OpHako, korja Bbl npucBanMBaeTe nsiMOaa-BblpaXkeHHe
npomemyTquoifl nepemeHHoFl, Bbl N1OJDKHBI ABHO YKa-
3aTb, JOJI’KHO JIH OHO ObITb OTTPAHCJIHPOBAHO B A€JIC-
rar (To ecTb Func<>) WIM B JE€PEBO BbIpaKe€HHH (TO
€CTb Expression<Func<>>).

Komnunauua gepeBbeB BbipaXXeHUU

Bel MoxxeTe npeoOpa3oBaTh 1epeBO BbIpaXKEHHi B Jle-
Jlerar, BbI3BaB METOJ, Compile. ITO 0COOEHHO YA00HO,
Koraa Bbl MULUIETE METOAbI, BO3BpallalOlIHE€ MHOIO-
KpaTHO Wcnonb3yemMble BbipaxkeHus. YToObl npounnio-
CTpUpOBaTh TakoW mnoaxon, Mbl n00aBUM B Kjacc
Product CTaTHYECKHIl METOJ, KOTOphIA BO3BpallaeT
npeaukar, ﬂpMHHMalOl.llHﬁ 3HAY€HHE true, €CJIKU TOBAp
HE€ CHAT C NpOHU3BOACTBA H ObIn npoaaH B TEYEHHE MO~
cneaHux 30 aHei:
public partial class Product
{

public static Expression<Func<Product, bool>>

IsSelling()
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return p => !p.Discontinued &&

p.LastSale >
DateTime.Now.AddDays (-30);

}
}

(MbI onpeaenuu 310 B OTAEALHOM HAaCTHYHOM KJlacce,
4TOObI OCHOBHOM KJlacc He Obll MepenucaH aBTOMAaTH-
YECKHM reHepaTopoM OOBLEKTOB DataContext, TaKMM
Kkak rexepatop 3anpocoe LINQ k SQL 8 Visual Studio.)

MCTO)_I, KOTOpblﬁ Mbl 31€Cb NpEACTABHIIH, MOXKHO HC-
NoJIb30BaTh KaK C MHTEPNPETUPYEMBIMHU, TaK H C JIO-
Ka:ﬂbelMM 3anpocamMu:

void Test ()

{

var dataContext = new MyTypedDataContext
(Il.-.ll);

Product [] localProducts =

dataContext.Products.ToArray () ;

IQueryable<Product> sglQuery =

dataContext.Products.Where (Prod-
uct.IsSelling());

IEnumerable<Product> localQuery =

localProducts.Where (Prod-
uct.IsSelling.Compile() ) ;

\HPMMEHAHME

MpeobpasosaHne B oBpaTHOM HanpasneHun, oT
AeneraTta K AepeBy BbipaXeHWA, HEBO3MOXHO. [e-
peBbs BblpaXeHUin — Bonee rubkas KOHCTPYKUMS.
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Onepatop AsQueryable

Oneparop AsQueryable MO3BOJISET BaM MHCATh LEJble
3amMpochl, KOTOpble MOTYT paboTaTh KaK C JIOKaJIbHbI-
MH, TaK U C YAAJICHHBIMH MOCJAE€A0BATE/IbHOCTAMMU!
IQueryable<Product> FilterSortProducts

(IQueryable<Product> input)

return from p in input

where
order by
select p;

void Test ()

{

var dataContext = new MyTypedDataContext
(n...n);

Product {]localProducts =
dataContext.Products.ToArray () ;
var sqlQuery =
FilterSortProducts (dataContext.Products);
var localQuery =

FilterSortProducts (localPro-
ducts.AsQueryable() ) ;

}

OnepaTop AsQueryable CO31a€T BOKPYr JIOKaJbHOM
nocnea0BaTeIbHOCTH 000J104KY IQueryable<>, YTO-
Obl MmocnenyioUlde OnepaTopbl 3anpocoB TPAHCIHUPO-
BaJIMCh B JepeBbs BblpakeHUH. Koraa Bbl Bnocneact-
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BuH Oynere nepeOMpaTh 3/l€MEHTbl pe3ysbTara, fe-
peBbs BbIpaXK€HWH OyayT OTKOMMHIMPOBAHbI HEsB-
HbIM 00pa3oM, M 3JeMEHTbl JIOKaJlbHOI nociieaoBa-
TeNbHOCTH OyayT nepebuparbes Kak OObIYHO.

HdepeBbA BblpaxeHUMN

Panee Mbl TrOBOpWUJM, 4YTO TMpUCBauWBaHHEe JaMOAa-
BbIp@KEHHUS NEPEMEHHOM THMNA Expression<TDelegate>
3actaBaseT komnuastop C# creHepUpoBaTh JepeBO
BbIpaxkeHHH. C TeMM >ke 3aTrparaMu Bbl MOXeETe [10-
OUTBCS 3TOrO BPYUHYIO Ha 3Tane BblMONHEHUS (TO ecThb
JNIMHAMUYECKH  TOCTPOUTb  [1€PEeBO  BbIPaXKEHWA
"c Hyns"). Pe3ynbTaT MOXHO NpHUBECTH K THMY
Expression<TDelegate> W HCMOJIb30BaTh B 3anpocax
LINQ k SQL, HO MO>XXHO WU OTKOMIHJIMPOBaTh B OObIU-
HBIH Jenerar, Bbi3BaB METO/ Compile.

Ob61beKkTHas moaenb AOKYMEHTOB
ANA BblpaXXeHUn

JlepeBo BbIpaxceHHH ABASETCS MUHUATIOPHOI 0OBEKT-
HOH Mozenblo aokyMeHToB. Kaxnablii y3en aepesa
NpeAcTaBle€H  TUMOM M3 MPOCTPAHCTBA  HUMEH
System.Lling.Expressions. Bce Tunbl NPUBOAATCA Ha
puc. 8.

ba3oBbIM KjaccoM s Bcex Y3JIOB siBaseTcss HeoboO-
meHHDﬁ KfhacCc Expression. OOOOLUEHHBIH Kiacc
Expression<TDelegate> (paKTUUYeCKH fABIsETCA "TH-
MU3UPOBAHHBIM NMOa-BbIpaXKEHHEM", U €ro MOXKHO
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ObI1o Obl Ha3BaTb LambdaExpression<TDelegate>,
ec/ii Obl 3TO He NpUBOAHUIIO K TaKUM TIpOMO3AKHM
KOHCTPYKUHAM, KaK, HallpuMep, 3Ta:

LambdaExpression<Func<Customer,bool>> f =

I

Parameter
Expression i

|

Unary
Expression |

| TypeBinaryl:
Expression

Conditional

p

Invocation

B ccotsouicorooom

Lambda
Expression f-

Constant |
Expression

Binary
Expression

Expression<TDalsgate>

Puc. 8. Tunbl BbipaxeHun

BazoBbiM THMOM Ans Expression<> sBASETCS He-
0000UIeHHbIH KJlacC LambdaExpression. OH obecne-
YMBaeT yHU(UKAUMIO THUMOB ANs JepeBbeB JiaMbna-
BblpaXKeHWH:  JIOOOHW  THUNU3MPOBAHHbIH  OOBEKT

Expression<> MOXeT  ObITb npuBeeH K
LambdaExpression.
Yepro#, oTJHualoLIe 00BEKTbI KJjlacca

LambdaExpression OT OObIYHbIX OOBEKTOB Expression,
ABJIAETCA HaJIMYWUE napavenpos 'y J'l$IM6,Ila—Bblpa)Ke-
Huil. UToObl co31aTh AEpeBO BbIPAXKEHWH, HE HYXKHO
€031aBaTh 3K3EMIUIAPbl Y3/J10BbIX THIOB HAMNpPsAMYIO.
Broi3biBaiiTe craTuueckue METOAbI, NPEAOCTABJIAEMbIC
KJIaCCOM Expression.
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Bot ux cnucok:
Add

AddChecked

And

AndAlso
ArrayIndex
ArrayLength
Bind

Call

Coalesce
Condition
Constant
Convert
ConvertChecked
Divide
ElementInit
Equal
ExclusiveOr
Field
GreaterThan
GreaterThanOrEqual
Invoke

Lambda
LeftShift
LessThan
LessThanOrEqual
ListBind

ListInit -

MakeBinary
MakeMemberAccess
MakeUnary
MemberBind
MemberInit
Modulo
Multiply
MultiplyChecked
Negate
NegateChecked
New
NewArrayBounds
NewArrayInit
Not

NotEqualOr
OrElse
Parameter

Power

Property
PropertyOrField
Quote
Rightshift
Subtract
SubtractChecked
TypeAs

Typels
UnaryPlus
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Ha puc. 9 npencraBneHo aepeBo BbipakeHWH, co3aa-
BaeMO€ B pe3yJIbTaTe TaKOro NpUCBaMBaHUA:
Expression<Func<string, bool>> f = s => s.Length
ST

3TO MOXHO MPOAEMOHCTPUPOBATH ClEAYIOLWNM 00-
pasom:

Console.WriteLine (f.Body.NodeType) ; //
LessThan

Console.WriteLine

(((BinaryExpression) f.Body).Right); // 5

LambdaExpression

Type = Func<string, bool>

MapameTpbl Teno

ParameterCollectior BinaryExpression

NodeType = LessThan

INesan yacTb MNpasas YacTb
P N
MemberExpression '
Member.Name =*Length” ConstantExpression
Type = System.Int32 Value = 5

BuipaxeHxue

ParameterExpression
Name =“s" ;
Type = System.String |

Puc. 9. [lepeBo BbipaxeHnui

JlaBaiiTe Tenepb NOCTPOMM 3TO BbIpaXKeHHE BPYUHYIO.
byneM npuaepkvBaTbes npuHuUMna "cHU3y BBepx'.
Ha camMoM HibkHeM ypoBHE JepeBa HAXOAMTCH
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ParameterExpression, napamerp nsmbaa-

BbIpaXK€HHs NO UMEHH "s", UMEIOUIMI THI string:

ParameterExpression p = Expression.Parameter
(typeof (string), "s"):;

Cneayroluii 1war coCTOUT B MOCTPOEHHH BbIPAXKEHHH

MemberExpression M ConstantExpression. B nep-

BOM CJjly4a€ HaM HYXXHO O6paTl/lTbC$l K CBOﬁCTBy

Length napametpa "s":

MemberExpression stringLength =
Expression.Property (p, "Length");

ConstantExpression five = Expression.Constant

(5):

Tenepb HacTasa ouepeab CpaBHEHHUS LessThan:

BinaryExpression comparison =

Expression.LessThan (stringlength, five);

3aKOUUTENbHBIM  LIar —  cOCTaBjlieHHe JAMOaa-

BbIPaXKE€HHS, CBA3bIBAIOLLIErO TEJNO BbIPAXKEHUs C KOJI-

JIEKLIUE NapaMeTpoB:

Expression<Func<string, bool>> lambda =
Expression.Lambda<Func<string, bool>> (com-

parison, p);

YnobHbiM  cnoco0OM  TecTHpoBaHMs  Jiambnaa-

BbIpaXK€HHS SBSETCS KOMMWISLMS €ro B Aeerar:

Func<string, bool> runnable = lambda.Compile () ;

Console.WriteLine (runnable ("kangaroo")); //
False
Console.WritelLine (runnable ("dog")): //
True
AN
[TPUMEYAHUE

MpocTenwmnit cnocob BLIACHUTb, KakoW TUN Bbl-
paxeHUs HYXHO MCnonb3oBaTb, 3aKn4aeTcs B
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M3yyeHun umetowerocs nambaa-BbipaxeHus C
nomoulbto otnagymka Visual Studio.

MbI nponomkaem 06CyKaeHHE BbIPAXKEHHWH Ha HalleM
caiite http://www.albahari.com/expressions/.

O630p onepatopoB

B aTom pasnene nano onucanue onepaTopoB 3anpocoB
LINQ, nepeuncneHHbix B Tabn. 1.

Ta6bnuya 1. Onepamopsl 3anpocos LINQ

KaTteropusi Onepatop

dunbTpaums Where, Distinct, Take,
TakeWhile, Skip, SkipWhile

MpoeuunposaHue Select, SelectMany

Ob6bepuHeHnne Join, GroupJoin

YnopsaouvsaHune OrderBy, OrderByDescending
ThenBy, ThenByDescending
Reverse

pynnuposaHue GroupBy

Onepauwuv Hag Concat, Union, Intersect,

MHOXecTBamMu Except

MeToabl npeobpa- OfType, Cast
30BaHus (MMNOPT)

MeTtoabl npeobpa- ToArray, ToList,
30BaHuA (3KCNopT) ToDictionary, ToLookup,
AsEnumerable, AsQueryable
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Tabnuya 1 (okoH4aHue)

Kateropus Oneparop

MoanemeHTHbIE First, FirstOrDefault, Last,

onepauuu LastOrDefault, Single,
SingleOrDefault, ElementAt,
ElementAtOrDefault,
DefaultIfEmpty

MeToab! Aggregate, Average, Count,

arpernposaHus LongCount, Sum, Max, Min

KeaHTudhukaTopbl All, Any, Contains,
SequenceEqual

MeToabl reHepupo- | Empty, Range, Repeat

BaHWA KOoNnekuun

Bo Bcex mnpumepax npeanonaraercsi, uYTO MacCHB
names OMpeAEJIEH ClleAyrOLLHUM obpa3om:

string[] names = { "Tom", "Dick"; "Harry",
"Mary", "Jay" I

B npumepax ¢ 3anpocamu LINQ k SQL ucnonssyercs
NnepeMeHHas dataContext THMNA DataContext:

var dataContext = new DemoDataContext;

public class DemoDataContext : DataContext
{
public DemoDataContext (string cxString)
base (cxString) {}
public Téﬁle<Customer> Customers
{ get { return GetTable<Customer>; } }
public Table<Purchase> Purchases
{ get { return GetTable<Purchase>; } }
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[Table] public class Customer
{
[Column (IsPrimaryKey=true)] public int ID;

[Column] public string
Name;

[Association (OtherKey="CustomerID") ]
public EntitySet<Purchase> Purchases
= new EntitySet<Purchase>;
}
[Table] public class Purchase

{
[Column (IsPrimaryKey=true)] public int ID;

[Column] public int?
CustomerID;

[Column] public string
Description;

[Column] public decimal
Price;

[Column] public DateTime

Date;
EntityRef<Customer> custRef;
[Association (Storage='"custRef",
ThisKey="CustomerID",
IsForeignKey=true) ]
public Customer Customer
{
get { return custRef.Entity; }
set { custRef.Entity = value; }

NMPUMEYAHUNE

Knaccel cywHocTeid ans 3anpocoe LINQ k SQL
NpeAcTaBneHbl B YNPOLEHHOM BWAE MO CPaBHE-
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HUIO C TeM, 4TO 06bIYHO reHepupyeTca asTomMaTu-
HYECKUMU NHCTPYMEHTaMWU. OHU He coAaepXXaT Koa,
obHoBnsOWMIA NPOTVUBONOJIOXHYKO CTOPOHY OTHO-
weHna, Kkorga ux CyulHOCTAM npuceavBaroTCA HO-
Bbl€ 3HA4YEeHUA.

Coorserctytomue onpeaenednss SQL-tabnuu  Bbl-
rJaa4T TaK:
create table Customer
(
ID int not null primary key,
Name varchar (30) not null

3
1]

create table Purchase
ID int not null primary key,
CustomerID int references Customer (ID),
Description varchar (30) not null,

Price decimal not null

PunbTpaym
MeTon OnucaHue OkBuBaneHTeH SQL
Where Bosspalyaet noa- WHERE

MHOXECTBO 3NeMeH-
TOB, YAOBNETBOPSIO-
LYMX AaHHOMY
yCnosuio

Take Bosspaujaet nepsble |WHERE
count 3nemeHToB u [ROW_NUMBER () ...
UrHopupyeT ocTans-
Hble

unu TOP n noa3anpoc
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(OKOHYaHue)
MeTton OnucaHue JkBuBaneHTeH SQL
Skip UrHopupyeT nepsble |WHERE
count anemenToB u |ROW_NUMBER ()...
BO3BpAaLLaeT ocTans-
e unu NOT 1IN
(SELECT TOP n...)
TakeWhile |BosBpalwiaeT anemen-|Bo3byxaaercs nc-
Tbl U3 BXOAHOW No- KntoyeHue
cnepoBaTenbHOCTH,
noka npeavkar paseH
true
SkipWhile |WrHopupyeT anemeH- |Bo3byxaaertcs uc-
Tbl U3 BXOAHON NO-  [KNIOYEHWE
cnepoBaTenbHOCTH,
noka npeauvkaT paBeH
true, a 3aTeM BO3-
BpaLLaeT ocTanbHble
Distinct |Bo3spauwiaeT konnek- [SELECT DISTINCT..
LuIo, U3 KOTOPON UC-
KNKOYEHbI NOBTOPSIO-
LMECs 3NEMEHTBI

MMPUMEYAHUE

B cnpaBouHbix Tabnuuax ctonbey "OksuBanen-
TeH SQL" Heobs3aTenbHO COOTBETCTBYET TOMY,
YTO reHepupyeT peanu3auvs uHTepdemnca
IQueryable, Hanpumep, TEXHOMNOrNS 3anpocoB
LINQ k SQL. B atom cTtonbuye nokasaHo, 4To Bbl,
ckopee Bcero, Hanucanu 6bl, ecnu 6bl cocTasns-
nn SQL-3anpocbl BpyYHyto. Koraa ouesmaHoe co-
OTBETCTBUE OTCYTCTBYET, cTONGEY OCTaBneH nyc-
ToiM. Ecnu e cooTBeTCTBME HEBO3MOXHO B
npuHuune, B ctonbue HanucaHo "Bo3byxpaetca
WCKNIoYEHNE".
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Koraa npusBoguTtcs Kog peanu3auuu Enumerable,
B HEM ONyleHbl NPOBEpPKa apryMeHTOB Ha 3Have-
HVe null WU UHAEKCaUMS NpeauKaTos.

Kakum Obl MeTOaOM (UALTPALIUK Bbl HH TOJIb30Ba-
JIMCb, BbI Bceraa noayuure aubo To xke camoe, JHO0
MeHbllIee KOJIMYECTBO 3JIEMEHTOB MO CPaBHEHHIO C
OpPUrMHaJLHOW MocneaoBaTeNbHOCTbI0. Bbl HUKoraa
He nonyuuTe Gonbie! Kpome Toro, 3neMeHTbl Ha Bbl-
XOJ/le MIEHTHYHbl OPUTHHANILHBIM; OHU HUKAaK He npe-
oOpa3ytoTcs.

Onepatop Where

AprymeHT Tun

McxoaHaa nocneno- |IEnumerable<TSource>
BaTENbLHOCTb

MNpeaunkat TSource => bool unu
(TSource, int) => bool™*

* 3anpeueHo B 3anpocax LINQ k SQL.

CuHTaKkcuc,
obnervyamwowun BocnpusaTue

where OyJsieBO BHpaxeHve

OnucaHue

Onepatop Where BO3BpallaeT 371€MEHTbI BXOAHOMH Mo-
Cl1eA0BaTeNbHOCTH, YAOBIETBOPSAIOLUHE 3aJaHHOMY
lipeaUKary.
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Hanpumep:

string[] names = {

"Tom", "Dick", "Harry", "Mary", "Jay" };

IEnumerable<string> query = i
names.Where (name => name.EndsWith ("y")); i

// Pesynerar: { "Harry", "Mary", "Jay" }

B cuHTakcuce, obneruatoliemM BOCMpUsATHE, ITOT 3a-
Mpoc BBIMISANT TaK: ]
IEnumerable<string> query = from n in names
where n.EndsWith i
("y™) |
select n;

KOHCTp}/KLlMﬂ where MOXET MOABHUTLCA B 3arpoce 60- |
JIEE OQHOro pasa, npH4eM OHa MOXKET 4YEPENOBATLCA C |
KOHCTpYKLHMEHN let:

from n in names

where n.Length > 3

let u = n.ToUpper ()

where u.EndsWith ("Y")

select u; // PesyneTaT: { "HARRY", "MARY"
}

Jns Takux oneparopoB A€CTBYIOT CTaHAapTHbIE Npa-
BHUJ1IA OTHOCHUTEJILHO obnactu BHAUMOCTH, NPUHATHLIE B
C#. UHbIMU cnoBamMH, Bbl HE MOXKETE CCbLIATbCA HA )
NEPEMEHHYIO 10 €€ MOABJIEHUA C MOMOLUBKO MEPEMEH-
HOM UTEpaLHH HWIIM KOHCTPYKLHMH let.

MHpaekcupoBaHHasa punbTpayms

Ilpenukar oneparopa Where MOXET NPUHUMATb BTO-
poii (Heobs3aTenbHbIl) aprymMeHT THNa int. OH yka-
3bIBaET MO3ULIMIO KAXJOro 3JIeMEHTa BXOAHOW nocie-’
JIOBaTEJILHOCTH, a NPEAUKAT MOXET MUCMOJb30BaTh 3TY
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uHpopmauuio, NpuHUMas pelieHre no nopoay GUIbT-
pauuy. Hanpumep, B cnenyowem Koae npomnyckaercs
Ka>X1bIH BTOPOH IJIEMEHT!
IEnumerable<string> query =

names.Where ((n, i) => 1 % == 0);

// Pesynprar: { "Tom", "Harry", "Jay" }

[Ipy nonbiTke BOCMONB30BATLCS HMHAEKCHPOBAHHOM
¢unbTpauuei B 3anpoce LINQ k SQL Bo3Oyxaaercs
HCKJIIOYEHHE.

Onepatop Where B 3anpoce LINQ k SQL

Cnenyole MeToAbl Kilacca string TPaHCIHPYHOTCS
B onepaTop LIKE si3bika SQL:

Contains, StartsWith, EndsWith

Hanpumep, 3anpoc c.Name.Contains ("abc")
TpaHCIUPYETCA B customer.Name LIKE '3$abc%'
(TouHee roBops, B MapaMeTpH30BaHHYIO BEPCHIO 3TOrO
koaa). Bel MoxxeTe BbIMONHUTL Gojlee ClOXHOE CpaB-
HEHUE, BBbI3BAB METOA SqglMethods.Like, KOTOpPBIH
oroGpaxaercs HenocpeacTseHHo B SQL-onepatop
LIKE. Bbl Takxke MO>KeTe BBISCHUTbL MOPSAAOK ClIeA0Ba-
HUA CTPOK C MOMOLIbID METOJAa CompareTo Kilacca
string. OH oToOpaxkaercs B SQL-oneparopsl < H >:

dataContext.Purchases.Where (p =>
p.Description.CompareTo

("c") < 0)

Texnonorus 3anpocos LINQ k SQL no3Bosiser Bam
NPUMEHSTH OMEPaTOp Contains K JIOKATbHOM KOJUIEK-
UMW BHYTpH npeaukara ¢uabtpa. Hanpumep:

string[] chosenOnes = { "Tom", "Jay" }:

from ¢ in dataContext.Customers

4 3ak 628
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where chosenOnes.Contains (c.Name)

3toT koA oTobpaxaercs B SQL-onepatop IN, TO ecTb:
WHERE customer.Name IN ("Tom", "Jay")

Ecnu nokanbHas konnekuust sIBASETCS MacCHMBOM
CYLIHOCTEH WM 3JIEMEHTOB HECKasspHOro Tuna, 3a-

npoc LINQ k SQL Moxer nopoautb onepaTtop
EXISTS.

Onepatopbl Take

n Skip

AprymeHT Tun

McxoaHas nocneposarenb- IEnumerable<TSource>
HOCTb

KonuyecTBo aneMeHToB, KOTo- |int
pble HeobxoaMMOo BO3BPaTUTL
WUy NPonNycTUTL

Onepatop Take BO3BpalLaeT MepBble N 3IEMEHTOB W
MTHOPHUPYET OCTallbHble, a OnepaTop Skip HFHOPUpYET
nepBble N 3JEMEHTOB M BO3BpAlLAeT OcTallbHble. OTH
JBa MeToja MoJie3Hbl B COUETaHHWHW, KOTAa Bbl peanu-
3yeTe BeO-CTpaHHLly, MO3BOJIAIOLLYIO MOJIb30BATENIO
npocMaTpuBaTh 0OJIbLIOE KOJIMYECTBO 3anvcel, cooT-
BETCTBYIOWMX ero 3anpocy. Ilpeanonoxum, Hanpu-
Mep, MoJsib3oBaTesb MILET B 0a3e JaHHbIX KHUIH, B Ha-
3BaHHUSAX KOTOPbIX BCTpeuaeTcs caoBo '"mercury"
(pTyThb), ¥ TakoBbIX Oka3biBaeTcs 100 WTYyK.
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Cnenytouuit 3anpoc BO3BpalllaeT nepBble

20 Ha3BaHMIA:

IQueryable<Book> query = dataContext.Books
.Where (b => b.Title.Contains ("mercury"))
.OrderBy (b => b.Title)

.Take (20);

A 3TOT 3anpoc BO3BpalllaeT HazBaHus ¢ 21 no 40:

IQueryable<Book> query = dataContext.Books
.Where (b => b.Title.Contains ("mercury"))
.OrderBy (b => b.Title)

.Skip (20).Take (20);

3anpoc LINQ k SQL TpaHciupyeT onepaTtopbl Take M

Skip B yHKIMIO ROW_NUMBER Ha cepBepe SQL Server

2005 nnu B noazanpoc TOP 1 Ha Gonee paHHUX BEpCH-

X 3TOro cepaepa.

OnepaTtopbl TakeWhile
n SkipWhile

AprymeHr Tun

WNcxoaHas nocneposa- IEnumerable<TSource>
TeNnbHOCTb

MpepukaT TSource => bool unu
(TSource, int) => bool

Onepatop TakeWhile nepeGUpaeT 37eMEHTbI BXOAHOM
nocJe10BaTeNbHOCTH W BO3BPALLAET KaXKAbIH M3 HHX,
MoKa 3aJaHHbli NpeanKaT MMEET 3HaYEHHE true.
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ITocne 3Toro Bce OCTallbHbIE 3JIEMEHTbI WIrHOpHUpY-
HOTCA:

{ 3, 5, 2, 234, 4, 1 };
numbers.TakeWhile (n => n <

int[] numbers

var takeWhileSmall
100);

// Pezsymbrar: { 3, 5, 2 }

Onepartop SkipWhile nepeOGHpaeT 31€MEeHTbl BXOAHOI
MocCJ€N0BaTEJIbHOCTH, NMPOIMYyCKasa HX, MOKa 3aJIaHHbIN
NpeauKaT UMEET 3HAYEHUE true. [Tocne 3Toro oH Bo3-
BpallaeT BCE€ OCTABLIHECA 3JIEMEHTDI.

int[] numbers ={ 3, 5, 2, 234, 4, 1 };

var skipWhileSmall = numbers.SkipWhile (n => n <
100) ;

// Pesymvrar: { 234, 4, 1}

Onepartopbl TakeWhile M SkipWhile HE HMEIOT CO-
orBercTBuid B SQL, W MX Hcronb3oBaHWe B 3amnpoce
LINQ x SQL npHBOAHUT K BOSHUKHOBEHHIO UCKJTIOUE-
HUS.

Onepartop Distinct

OnepaTop Distinct BO3Bpalla€T BXOAHYHO IMOCIE€A0-
BATCJIbHOCTb, H36aBﬂeHHle OT MOBTOPAKOLIHUXCA JJi€-
MEHTOB. ﬂ.ﬂﬂ BbIsSICHEHHUS paBEHCTBA MOXXHO HCIMOJIb30-
BaTb TOJIbKO KJaccC, yCTaHOBﬂeHHblﬁ Mo yYMOJIYaHHUIO.
Cneﬂy}omuﬁ KO4 BO3Bpalla€T HEMOBTOPAKOLLIHUECA
OYKBbBI CTPOKH:

char[] distinctLetters =

"HelloWorld".Distinct () .ToArray () ;

string s = new string (distinctLetters); //
HeloWrd
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MoxHo BbI3bIBaTh MeToabl LINQ HenocpeacTseHHO
U1 CTPOKH, MOTOMY YTO THI string peajiu3yeT HH-
tepdeiic IEnumerable<char>.

lNpoeunpoBaHue
MeTon OnucaHue 3KkBUBanNeHTeH
SQL

Select Mpeobpa3syeT kaxabli SELECT
BXOAHOW 3MEMEHT B CO-
oTBeTcTBUMN C nambaa-
BblpaXXeHuem

SelectMany |Mpeobpa3syeT kaxabin INNER JOIN,
BXOAHOW 3NEMEHT, a 3a-
Tem genaet nnockumu n |LEFT OUTER
KOHKaTeHupyeT nonyuex- |JOIN,
Hble MOCNeAOBATENbHO- | \p oo jo1N
CTH

lTPUMEYAHNE

[ns 3anpocoe LINQ k SQL onepatopbl Select u
SelectMany SBNSIOTCA CaMbIMW TUOKUMU KOHCT-
pyKUMsiMKu, a ANs NoKanbHbIX 3anpocoB CaMbiMW
3hpekmusHbIMU OOBEANHSIIOWMMUN KOHCTPYKLUS-
MU ABNAKOTCA onepaTopbl Join U GroupJoin.

Onepatop Select

AprymeHr

Tun

WcxoaHas nocnepo-

BATENbHOCTb

IEnumerable<TSource>
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(oKoHuaHue)
AprymeHTt Twn
Cenektop TSource => TResult unu
pesynbTaTta (TSource, int) => TResult®

? 3anpeuueHo B 3anpocax LINQ k SQL.

* CUHTaKcuc,
obnervyarLwun BocnpusiTne

select BrpaxeHMe NPOeLMPOBaHMA

OnucaHue

Or oneparopa Select Bbl BCErja Nnojly4aere TO KOJH-
YECTBO 3JIEMEHTOB, koTopoe ObLio Ha Bxoae. OaHako
KaXbIH 3JIEMEHT MOXKET ObITh KaK yroaHo npeobpa-
30BaH Nambaa-pyHkumen.

B ciaeayrouem Koae Bbl6HpalOTCfl Ha3dBaHHUA BCECX
wpudTOB, YCTAHOBJIEHHbIX HAa KOMMbioTepe (U3 Mpo-
CTPAaHCTBA UMEH System.Drawing):
IEnumerable<string> query =

from f in FontFamily.Families

select f.Name;
foreach (string name in query) Console.WriteLine
(name) ;
B atom npumepe npennoxeHue select npeobpazyer
00BEKT FontFamily B ero wums. Bor nambpa-
3KBHUBAJICHT 3TOI'O KOJa:
IEnumerable<string> query =

FontFamily.Families.Select (f => f.Name);
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1 OnepaTopbl Select YaCTO HUCMHOJB3YKOTCA AJd MpO-
€UHUpOBaHHA B AHOHUMHBbIN THUIT:
é var query =
from f in FontFamily.Families
select new
{
f .Nane,
1 LineSpacing = f.GetLineSpacing (Font-
Style.Bold)
}i
[lpoekuus 6e3 npeobpazoBaHUs HHOTAA MPUMEHSETCS
i B 3anpocax, COCTaBJI€EHHbIX B CHHTAKCHCE, obneruato-
uieM BOCNpUATHUE, A1 YAOBJICTBOPEHUS Tpe6OBaHl/l$l,
rjacsamero, 4ro 3anpoc AOJKEH 3aKaHYMBATbCA KOH-
: CTpyKUMEH select MIM group. B cnenyrouiem koae
' BLIOMPAIOTCS WIPU(THI, NOMIEPXKUBAIOLLME Tepeyep-
KHWBAHHUE CUMBOJIOB.

IEnumerable<FontFamily> query =
' from £ in FontFamily.Families
where f.IsStyleAvailable (FontStyle.Strikeout)
select £;
foreach (FontFamily ff in query)

Console.WriteLine (ff.Name):;

B Takux ciyuasx KOMOUISATOpP OMycKaeT NMpoeLupoBa-
HUE MPH TPAHCIALMH 3anpoca B 1iMOAa-CHHTaKCHC.

NHaekcupoBaHHasa npoekuus

BripakeHue-cenexkTop MoxeT NpUHUMATL Heobs3a-
TEJIbHBI apPryMEHT, KOTOPbIH JEHCTBYET KaK MHIEKCa-
TOp, YKa3blBaIOLWKMH MO3ULMIO KaXKAOro dJIEMEHTA BO
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BXOJHOM MOCIEA0BaTEIbLHOCTH. DTO BO3MOMCHO TOJIb-
KO B JIOKaJIbHbIX 3alpocax:

string(] names = {
IlTom", llDiCk"’ "Harry", llbﬂary", l‘Jay" }’.

IEnumerable<string> query = names
.Select ((s,1) => 1 + "=" + s);

// Pesymnprar: { "0=Tom", "1=Dick", ... }

Mops3anpockbl Select
M nepapxumm ob6LEKToB

Bbl MOeTe BIOXHMTbL MOA3AMPOC B KOHCTPYKLMIO
select, UTOObI MOCTPOUTDL Hepapxrio 0ObeKTOB. B cre-
AyIOUIEM KOJE BO3BpALLACTCs KOJIEKLHs, OMUCHIBAIO-
Las Kaxablit katayior B karajgore D:\source, u noakon-
NeKUMs, COOTBETCTBYOLIAs (haiilamM B 3THX KaTajorax:

DirectoryInfol] dirs =

new DirectoryInfo
(@"d:\source") .GetDirectories () ;

var query =
from d in dirs

where (d.Attributes & FileAttributes.System)

select new

{
DirectoryName = d.FullName,
Created = d.CreationTime,
Files = from f in d.GetFiles()

where (f.Attributes & FileAttrib-
utes.Hidden) = 0

select new { FileName = f.Name,
f.Length, }

bi
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BHYTpeHHIOIO 4acTb 3TOro 3anpoca MO>KHO Ha3BaTb
KOpPeaUPOGAHHbBIM — 1N003ANPOCOM. TToazanpoc
ABJSIETCA KOPPEJMPOBAHHBIM, €CJIM OH CCbLIAaeTcs
Ha 00bEKT BO BHEUIHeM 3anpoce. B naHHoM ciyuae
OH CCblJJaeTCd Ha d, KaTajor, YbWH 3JEMEHTbI
noasepratorcs nepedopy.

lNPUMEYAHUE

Mogsanpoc BHYTpW onepaTtopa Select NO3BONSET
0TOOPa3nTb 0AHY Mepapxuio 0OBLEKTOB Ha ApYry
UM OTPasnUTb PENnALMOHHYID OBBLEKTHYID MoAenb
Ha nepapxmyecky!o.

B nokanbHbIX 3anpocax noa3anpoc, BIOMEHHbIH B
onepaTop Select, MPUBOAUT K "BABOIHE" OTJIOXKEH-
HOMY BbINOJHEHHIO. B HaileM npumepe daiinbl HU
(unbTpylOTCS, HU NPOCUMPYIOTCS, MOKA HE HAuHET
paboTaTb BHYTpEHHHH oneparop foreach.

Moasanpockl n 06bLeanHeHUA
B 3anpocax LINQ k SQL

[Ipoekuuu, BbI3BaHHBIE MOA3ANPOCAMHM, XOPOLUO CO-
BMECTHUMBI ¢ TexHosioruei 3anpocoB LINQ k SQL wu
MOTYT ObITh HCMOJIb30BaHbl [Jis BbIMOJIHEHUs. 00BeaU-
Henuii B 1yxe SQL. B ciieayroiem koe Mbl nojiyuaem
MMS Ka)XI0T0 KJIHEHTa W MH(POPMaLHUIO O ero caMoi
JIOpOroi NOKyImnke:
var query =

from ¢ in dataContext.Customers

select new {

c.Name,
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Purchases = from p in dataCon-
text.Purchases

where p.CustomerID ==
c.ID && p.Price > 1000

select new {
p.Description, p.Price }

}i

lNPUMEYAHNE

Takoi cTUnNb UaeanbHO rOAUTCA AN UHTEPNPETU-
pyembix 3anpocos. B 3anpoce LINQ k SQL BHeww-
HWIA 3anpoc M noasanpoc obpabaTbiBaloTCA Kak
efvHoe uenoe, 4To no3sonsieT usbexartb NULWHKUX
nepecbINoK AaHHbIX Ha cepBep U obpatHo. OaHako
C NnoKanbHbIMW 3anpocaMu 3TO pelleHue Head-
eKTUBHO, NOTOMY 4YTO nNpuxoauTca nepebupaTtb
BCE BO3MOXHble KOMOWHALUUM BHELWHWUX WU BHYT-
PEHHUX 3NEMEHTOB paau NOMyYEeHUs HECKOMbKUX
kombuHauuin. bonee yaayHbIM peleHMeM aAns no-
KanbHbIX 3anpocoB byaeT ucnonb3oBaHWe onepa-
TOpPOB Join U GroupJoin, ONWUCaHHBLIX B CReayo-
WmMx pasgenax.

DTOT 3anpoc CTaBUT B COOTBETCTBHUE APYr APYrY O0b-
eKTbl M3 ABYX Pa3HbIX KOMIEKUHMH, U K HEMY MOXHO
OTHOCHUTbCS KaK K omnpeleneHHomy Buay "oObeauHe-
Hus". Ortnvuue Takoro o0beAWHEHUS OT TPaaULIMOH-
Horo obbenrHeHus (MW rnonasamnpoca), NMPUHATOro B
6a3ax JaHHbIX, COCTOMUT B TOM, YTO 3/1eCb Mbl He npe-
oOpa3zyeM BbIXOQHYIO MOCIEA0BaTENbHOCTb B MJOCKHH
(aByxMepHblit) pe3yabTupytowiuid Habop. Mbl oTO-
OpakaeM pensUMOHHYIO CTPYKTYpY JaHHBIX B Hepap-
XHUYECKYIO, a HE MUIOCKYIO.



KapmaHHbIl cnpagoyHUK 107

[IpuBeaem TOT e 3anpoc, YNpOLIEHHbIH 3a CUYET HC-
0JIb30BaHUA aCCOLHATHUBHOI'O CBOMCTBa Purchases
CYUIHOCTH Customer:
from c in dataContext.Customers
select new
{

c.Name,

Purchases = from p in c.Purchases

where p.Price > 1000

select new { p.Description,
p.Price }

}i
O6a 3anpoca aHajOrH4HbI JIEBOMY BHEUIHEMY OOb-
eaMHeHuro SQL B TOM cMbIC/ie. YTO Mbl MOJy4YaeMm
BCEX KJIMEHTOB BO BHELUHEM MEpEeYHUCIEHHH, HE3aBU-
CHMO OT TOr0, COBEpLUAJIK JIM OHW MOKYMNKH. J{ns amy-
JSIUMH BHYTpeHHero oobeanHeHus (NpyU KOTOPOM KJIU-
€HTbl, He cleNaBUIbe [JOpOruX MOKYynok, Oyayt
MCKJIIOUEHbI) HaM MoHago0uTcs n00aBUTH (UNBT-
pytouiee ycloBHe K KOJUIEKLHMH MOKYMOK:
from c in dataContext.Customers
where c.Purchases.Any (p => p.Price > 1000)
select new {
c.Name,
Purchases =
from p in c.Purchases
where p.Price > 1000

select new { p.Description,
p.Price }

}i
[lonyuunocb He BMOJIHE 37EFAHTHO, MOTOMY YTO OAMH
M TOT )K€ Nnpeaukar (Price > 1000) HanMMCaH ABAXKAbI.
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Otoro MOxHO H306exaTb € MOMOLUBIO KOHCTPYK-
UHUH let:
from ¢ in dataContext.Customers
let highValueP = from p in c.Purchases
where p.Price > 1000

select new { p.Description,
p.Price }

where highvalueP.Any ()

select new { c.Name, Purchases = highvValueP };

OTO 10CTaTOYHO FMOKHKI1 CTUIIb MOCTPOEHHS 3aMpOCOB,
H3meHHB Any Ha Count, HampuMep, Mbl CMOXXEM Tak
MOIM(HULIMPOBATh 3aMpoc, YTO OH OynaeT BO3BpallaTh
TOJIbKO KJIMEHTOB, COBEPLUMBIUMX, KAK MUHUMYM, 1B
JIOPOrHX MOKYIMKH):

where highValueP.Count () >= 2

select new { c.Name, Purchases = highValueP };

MpoeunpoBaHue
B KOHKPEeTHbIEe TUNbI

[poeunpoBaHue B aHOHUMHbBIE THIIbI NONE3HO AJis MO-
Jy4eHUs! NPOMEXYTOUHbIX pPe3yJIbTaTOB, OJHAKO OH
TepsieT CMbICJI, KOr/a Bbl, HaNpUMep, XOTUTE OTIpa-
BUTb pe3yJIbTHPYIOLWHMHA HAOQp KJIMEHTY, MOTOMY YTO
QHOHUMHbIE THUMbI MOTYT CYLIECTBOBATb TOJbKO Kak
JIoOKaNbHble TMepeMeHHble BHYTPU MeTOAa. AJbTepHa-
TUBHBIM peLIEHHEM SIBJISETCS MpOeUMpPOBaHHE B KOH-
KpeTHble THIbl, TAKME KaK DataSet WM TMOJb30Ba-
TenbCckUe Kiacchl OusHec-cywHocted. [lonb3oBa-
TeNbCKUH Khacc OW3HeC-CYLHOCTH — 3TO  KJjacc,
KOTOpBIH Bbl MuuleTe, N00aBMsAA B HEro HEKOTOpbIE
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cBoricTBa. OH aHaAJIOrMYEH aHHOTHUPOBAHHOMY KJlacCy
[Table] B TexHosioruH 3anpocoB LINQ k SQL, Ho
pa3pa6aTblBaeTCH cneuraJibHO aJis TOro, YTOObI
CKPBITb I€TaJIM HWXKHEro ypoBHs (OoTHocsuMecs k 6a-
3e AaHHbIX). Hanpumep, Bbl MOXeTe HCKIKOUYMTb W3
KJj1acca 6H3HCC-CyU1HOCTH noJjigs ¢ BHEWHHUMH KJlacca-
MH. Hpezlnonoxms, YTO Yy HacC YyX€ €CTb I0JIb30Ba-
TCJIbCKHE KJ1aCChbl CyLHHOCTCﬁ CustomerEntity H
PurchaseEntity, Mbl MOXEM MpOCUHUPOBATbL PE3YJib-
TaTbl B HUX!
IQueryable<CustomerEntity> query =
from ¢ in dataContext.Customers
select new CustomerEntity
{
Name = c.Name,
Purchases = |{
from p in c.Purchases
where p.Price > 1000
select new PurchaseEntity
{
Description = p.Description,
Value = p.Price
}
) .ToList ()
}i
// ®OpPCMPOBATL BHIIOJHEHME 3ampoca, npeobpasys
// BHIXONHyW MHOOpMaLvo B Oornee ynoOHemi Twun List:

List<CustomerEntity> result = query.ToList();

OOpaTHTe BHUMaHHE, YTO 10 CHX MOpP HaM He MpHXo-
JUJI0Ch  TMOJb30BAaTbCA  OmeparopaMH  Join  WJIM
SelectMany. Jleno B TOM, YTO Mbl COXpaHsieM Hepap-
XHYECKYIO CTPYKTYpY JHaHHbIX, Kak [OKa3aHO Ha
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puc. 10. B TexHonoruu LINQ Bbl yacto MmoxeTe 060ii-
THch Oe3 TpaauunoHHoro wis SQL noaxona, coctos-
wero B nepesoae TabnHL B JBYXMEpPHbIH pe3ysbTH-
pytouuit Habop.

N2
o\&“*/v %’}% O
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° ot Sop o,
Yy

unu onepartop GroupJoin

PenaLmoHHbie Moa3anpoc B onepaTtope Select — > Viepapun @

Nopaanpoc
8 onepatope Select

Puc. 10. NpoeuuposaHue nepapxmm o6LEKTOB

Onepatop SelectMany

AprymeHTt Tun

McxoaHas nocneposa- [IEnumerable<TSource>
TEeNbHOCTb

CenekTop pesynbTata |TSource =>
IEnumerable<TResult> unn
(TSource, int) =>
IEnumerable<TResult> °

@ 3anpetyeHo B 3anpocax LINQ k SQL.

CuHTaKcuc,
obneryawLwum Bocnpusitue

from maeHTnguxaropl in nepeuncisemoe Bepaxeryel

from mnenTmpmxaTopZ in nepedmncisgeMoe BhpAXeHueZ
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OnucaHue

OnepaTop SelectMany BbIMNOJIHACT KOHKATCHaLUMUIO
noAnocsea0BaTeIbHOCTEH B OAHY IUIOCKYKO BbIXOA-
HYIO MOCI€A0BaTC/IbHOCTD.

BcnoMHuM, 4YTO AN KaXKAOro BXOAHOrO 3JIEMEHTa
onepaTop Select BO3BpalllaeT POBHO OJAMH BbIXOJHOM
aneMeHT. B oTnuuue ot Hero omeparop SelectMany
Bo3Bpaw@aer or 0 OO0 # BBIXOAHBIX 3JEMEHTOB. OTH
3JIEeMEHThl MOCTYMAalT M3 JIOYEepHel MocienoBaresb-
HOCTH (TO €CTb MOAMOC/ENOBATENILHOCTH), T'eHEepH-
pyeMmoii IAMOaa-BbIpaXKeHUEM.

Oneparop SelectMany MOXHO MpUMEHATb AJs pac-
LIMPEHHUs TOYEPHHUX MocieaoBaTeNbHOCTEH, neperojaa
BJIOXKEHHBIX KOJUJIEKLUMH B MIOCKYyIO §opMy U oObeau-
HEHHUS ABYX KOJUIEKUHH B MJIOCKYIO BbIXOAHYIO Moce-
J0BaTelbHOCTb. BCNoMHMB aHanoruio ¢ KoHBeilepHOH
JIMHHUEN, 3aMETHUM, YTO OMepaTop SelectMany MOCTaB-
nseT HeoOpaboTaHHBIW MaTepuan Ha koHBeiiep. Kax-
JIblii BXOJIHOI 3/1eMeHT "BKJIFOYaeT" nocTaBky HeobOpa-
6oraHHOro MaTepuana. OTOT MaTepuasl MoAaercs
CEJIEKTOPHbIM JIAMOa-BbIpasKEHHEM U JOJKEH, ObITh
nocienoBarenbHocTeio. MHbBIMU  ciioBamu, nsmOaa-
BbIpa)K€HHE JI0JIXKHO FeHepHpoBaTh JOUYEPHIOIO Mocie-
JOBaTeNbHOCTb Ha KaXAblil BXOAHOM 3neMeHT. OKOH-
YyaTeNbHbIH pe3yabTar sBIASETCS KOHKaTeHauueill ao-
YepHUX Mocje10BaTe/IbHOCTEH, CreHEPUPOBAHHbBIX A5
BXOJIHBIX 3JIEMEHTOB.

HauHem ¢ mpocreiiluero npumepa W Mpeanoiox1M,
YTO Y HaC UMEETCA MACCHUB IMOJIHbIX UMEH!
string[] fullNames =

{ "Anne Williams", "John Fred Smith", "Sue
Green" };
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MbI XOTHUM npeoOpa3oBaTh €ro B MIOCKYH KOJJIEKLUHIO
CJIOB:

"Anne", "Williams", "John", "Fred", "Smith",
"Sue", "Green"

Oneparop SelectMany MA€aIbHO MOAXOAWT IS 3TOMH
3aJayu, MOTOMY YTO KaXKAbli BXOAHOW 3JIEMEHT A0J-
»keH ObITb OTOOpakeH B MepeMeHHOe KOJIMYECTBO Bbl-
XOJHBIX 3JIeMEHTOB. Bce, 4To Mbl JOJIXKHBI cAenaTh, —
3TO Hanucath CeJeKTOpHOe BbIpaXkeHHe, npeobpa-
3yloulee Kaxablil BXOAHOM 3JIEMEHT B IOHEPHIOIO MO-
cnenoBarenbHocTb. C Takoil paboToii cnipaBUTCS Me-
TOA4 string.Split: OH MpPUHUMAET CTPOKY M
pa3OuBaeT ee Ha Cj0Ba, BO3Bpallas pe3yJbTaT B BHIE
MaccHBa:

string testInputElement = "Anne Williams";
string[] childSequence = testInputEle-
ment.Split();

// childSequence conepxutr { "Anne", "Williams"

}i
BoT kak 6)/LleT BbITJIAAETb Hall 3arpoc SelectMany H
BO3BPALLAEMbIIl UM Pe3yJIbTaT:
IEnumerable<string> query =

fullNames.SelectMany (name => name.Split());
foreach (string name in query)

Console.Write (name + "[");

// PesynbTar:
Anne|Williams|John|Fred|Smith|Sue]Green|

lNMPUMEYAHUE

Ecnu Bbl 3ameHuTe 3gecb onepaTtop SelectMany
Ha Select, Bbl NONy4uTe TaKoW e pe3ynbTaT B
nepapxuyeckom Buge. Cneaylowmim koa Bo3Bpa-
LWaeT nocneaoBaTeNbHOCTb CTPOKOBLIX MacCUBOB,
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Ans nepebopa KoTopoi NoTpebyloTca BNOXEHHbIE
onepatopbl foreach:

IEnumerable<string([]> query =
fullNames.Select (
name => name.Split());
foreach (string(] stringArray in query)
foreach (string name in stringArray)

Console.Write (name + "/");

[ocTonHCcTBO onepatopa SelectMany B TOM, 4YTO
OH BO3BpauwlaeT OAHY MMOCKyHO nocneposaTtenb-
HOCTb.

OnepaTop SelectMany nNOAACPKHUBAETCA CHHTAKCH-
COM, 06ﬂel“{alOLllHM BOCIPHATHE, B KOTOPOM OH BbI-
3bIBAC€TCA C MOMOLUbLIO OONONTHUMENbHO20 ecenepaniopa,
TO €CTb AOMOJIHUTE/IILHOIO MNMpPEaJIOKEHUSA from B 3a-
npoce. KnioueBoe ¢10BO from MMeeT JABa 3HA4YC€HHUA B
CHHTAKCHCE, O6ﬂeFHaIOU1€M BOCIpHSATHE. B Hauane
3anpoca OHO 3a4a€T OpPHIrHHaAJIbHYKO TNEPEMEHHYHO
MTEpALIMK U BXOJHYIO MOCEN0BATENBHOCTL. B 11060Mm
()pyZOM mecme 3anpoca OHO TPAHCIIUPYETCd B METOA
SelectMany. BoT Tak Gyner BbirnsaeTh Hall 3anpoc B
CHHTAKCHCE, 06nerqal01ueM BOCIpHATHE:
IEnumerable<string> query =

from fullName in fullNames

from name in fullName.Split()

select name;

O6paruTe BHHMaHWe, 4YTO AOMOJHUTENbHBIH reHepa-
TOp onpeaesseT HOBYIO MEPEMEHHYIO 3amnpoca, B AaH-
HOM ciyyae name. OHa C 3TOro MOMEHTa CTaHOBHTCH
nepeMeHHOl MTepaluu, a cTapas NnepeMeHHas urepa-
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UMM "MoHWKaeTCd B JOJDKHOCTH" U CTAHOBHUTCSH GHEluU-
new nepemenHou umepayuu.

BHewHWe nepemMeHHbIE UTepauuu

B npeabiayliem npuMepe nepemMeHHas fullName Mpe-
BpaTHJach BO BHELIHIOI MEPEMEHHYIO MTepaulH Mo-
clie oneparopa SelectMany. BHellHWe nepeMeHHble
MTEpaLMK OCTAlOTCS B 30HE BHAMMOCTH 110 TeX TMop,
rnoka 3anpoc JIMbo He 3aKOHYHTCH, MO0 He AoiaeT 10
NpeanokeHus into. PaciuupenHas obnacTb BMAMMO-
CTH 3THX MEPEMEHHbIX SBISETCS peLlaloLMM coobpa-
)KEHHEM B TMOJNb3y CHHTaKcHca, o0Jieryarouiero Boc-
NpUsITHE, 110 CPABHEHHIO C JISMO1a-CHHTaKCHCOM.

B kauecTBe WJINIOCTpaLMU Mbl MOXEM B3ATb Mpefbl-
AYUIMH 3anpoc W BKJIIOYUTb NEPEMEHHYIO fullName B
3aBepLUAOLLYIO HTEpaLHIO:

IEnumerable<string> query =

from fullName in fullNames // BHeuwHsas ne-
peMeHHas

from name in fullName.Split() // IlepemeHHas
urepauun

select name + " came from " + fullName;
Anne came from Anne Williams
Williams came from Anne Williams

John came from John Fred Smith

"3a Kynucamu" KOMMUIATOpP NOJDKEH MpolaenaTb He-
CKOJILKO TPIOKOB, YTOOBI pa3pelinTh BHELIHHE CCbLI-
kd. UtobObl oueHuTs ero paborty, nonpobyiite Hanu-
caTb TOT € 3arMpoc B COOTBETCTBMH C nsamOaa-
CHHTAaKCHCOM. JTO He Tak-To mpocto! 3agauya craHo-
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'~ BUTCH €lle CJIOJKHEE, €CJIM Bbl MOCTABUTE KOHCTPYK-
LIMIO where HWJIH orderby NEpea NpoeUUpOBaHHUEM!
from fullName in fullNames
from name in fullName.Split ()
orderby fullName, name

select name + " 'came from " + fullName;

[Ipobaema B TOM, 4TO OmepaTop SelectMany BO3Bpa-
IAET MJIOCKYIO MOCJIE0BATENIBHOCTb M3 3JIEMEHTOB-
NOTOMKOB, B HAalE€M Cjlyyae — [UJIOCKYIO MOCJeN0Ba-
TENbHOCTb CJIOB. OpHUruHanbHbIH BHEUIHUH JJIEMEHT,
OT KOTOpPOro OHa npousouina (fullName), yTpaueHa.
PelueHue 3akntouyaercs B "mepeHoce" BHELLHEIO 3Jie-
MEHTa BMECTE C Ka)<[bIM MOTOMKOM BO BpPEMEHHbIH
AHOHUMHbIH THIT:
from fullName in fullNames
from x in

fullName.Split()

.Select (name => new { name, fullName } )

orderby x.fullName, x.name

select x.name + " came from " + x.fullName;

EnuHcTBeHHOE M3MEHEHHE, KOTOpoe Mbl 3/ech cella-
JM, COCTOSJIO B 3aKJIIOYEHUH 3JIEMEHTa-NoTOMKa
(name) B 060JI0YKY aHOHMMHOrO THMIa, KOoTOpas co-
JEPXKUT TakxKe U ful 1Name. [IpuMepHO Tak ke TpaHc-
JIMpyeTCcs KOHCTPYKUHS let. BOT OKOHUYaTeNbHbINH BUA
3anpoca B JIaMO1a-CUHTaKcHCe:
IEnumerable<string> query = fullNames

.SelectMany (fName =>

fName.Split()
.Select (name => new { name, fName } ))
.OrderBy (x => x.fName)

.ThenBy (x => x.name)
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.Select (x => x.name + " came from " +
x.fName) ;

lNPUMEYAHNE

Onepatop SelectMany WMEET NEPErpyXeHHyo
BEPCUIO, BLINONHAKWYIO SelectMany U Select 3a
oAvH war. Bocnonb3yemcs 3tum, 4tobbl (He3Hauw-
TENbHO) YNPOCTUTL NPeablayWMniA KO4, U 3aMeHUM
BblAENEHHbIA (hparMeHT Ha TakKoW:

.SelectMany (
fName => fName.Split( ),

(fName, name) => new { name, fName }

MbiwneHune
B COOTBETCTBUU C CUHTAKCUCOM,
obneryaruwmum BocnpumaTme

Tonbko 4TO MBI NPOAEMOHCTPUPOBAIH NMPEUMYLIECTBO
CHHTaKcHca, objeryaoLero BoCnpHsiTHe, B TeX Clyya-
X, KOra BaM Hy>KHa BHELLUHSAS NepeMeHHasi UTepaLHH.
B noao6HbIX cUTyauusx nosie3HO He MPOCTO MPUMEHSTD
3TOT CHUHTAKCHC, HO U MbICJIH B €0 TEPMHHAX.

CyluecTBytoT nBe 6a30Bble MOAENH HaMUCaHUs IOMOJI-
HHUTEJIbHBIX F€HEPATOPOB. HepBaﬂ 3aKJIto4yaeTesa B pac-
wupeHuu nocaedogameibHocnel u npeo6pa306aﬁuu ux
6 naockyio (popmy. C 3T0il uenbio Bbl BbI3bIBAETE CBOI-
CTBO WJIM METOA IJid CylueCTBlellleﬁ ﬂepeMeHHOﬁ 3a-
npoca B BalleM JOMOJHUTENbHOM reHepatope. Tak mbl
MNOCTYINHW/IN B MPEAbIAYLLEM TTPUMEPE:

from fullName in fullNames

from name in fullName.Split ()
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3aech Mbl Mepeuuid oT nepedopa MoNHbIX UMEH K e-
pebopy cnoB. Ananoruunsiii 3anpoc LINQ k SQL no-
Jlydyaercs, KOraa Bbl paclIMpsieTe JOYEepHHE accouua-
TUBHbIE  cBoiicTBa. B crnenyrouiem  3ampoce
NEPEUHUCTAIOTCA BCE€ KIIMEHTBI H UX MOKYMNKH:
IEnumerable<string> query =

from ¢ in dataContext.Customers

from p in c.Purchases

select c.Name + " bought a " + p.Description;
Tom bought a Bike
Tom bought a Holiday
Dick bought a Phone
Harry bought a Car

3nech Mbl "pacliMpuian” KaXA0ro nokynarens B Moj-
MocJie10BaTeIbHOCTb €ro MOKYMOK.

Bropas Mogenb COCTOMT B MOJYYEHUH BEKTOPHOIO
NPOU3BEICHHUS WUIIH NEPEKPECTHOrO OObEAUHEHUS, MPH
KOTOPOM Ka>XAOMY 3JIEMEHTY OllHOFl nocjeaoBareiib-
HOCTH CTaBUTCS B Mapy KaxcAbli 31eMeHT apyroil. Jlns
9TOr0 Bbl AOJDKHbI CO3aThb r€HEPATOpP, Y KOTOPOro ce-
JIEKTOPHOE BbIpAXXCHUE BO3BpallaA€T MOCJIECA0BATENb-
HOCTb, HE CBA3aHHYHO C ﬂepeMeHHOﬁ UTEpaLHu:
int([] numbers = { 1, 2, 3 };
string[] letters = { "a", "b" };
IEnumerable<string> query = from n in numbers
from 1 in letters

select n.ToString()
Ty

// Pesymbrar: { "la", "1b", "2a", "2b", "3a",
ll3bll }

Crunb 3anpoca sBASETCS OCHOBOW AUl 00beOuneHul,
BbITMOJIHEHHbIX C MOMOLLBIO SelectMany.
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O61beanHeHue ¢ NOMOLbLIO
onepatopa SelectMany

Bul MOXETEC BOCIOJIb30BAThCA onepaTropom
SelectMany AJiA O6’beﬂl/lHeHl/Iﬂ ABYX MocCji€a0BaTeb-
Hoctei. [TpocTo oThunbTpykiTe pe3ynbTaT BEKTOPHOrO
yMHOxeHus. [lpeanonoxum, Hanpumep, 4To Mbl XO-
THUM pacCTaBUTb HUIPOKOB IMOMapHO. Ilﬂﬂ Hayajia MOX-
HO HanucaTb TaKo# 3anpoc:
string[] players = { "Tom", "Jay", "Mary" }:
IEnumerable<string> query =

from namel in players

from name2 in players

select namel + " vs " + name2;

Pesynbrar:
{"Tom vs Tom", "Tom vs Jay", "Tom vs Mary",
"Jay vs Tom", "Jay vs Jay", "Jay vs Mary",

"Mary vs Tom", "Mary vs "Jay", "Mary vs Mary"}

OTOT 3ampoc MOXHO TEPEeBECTH Ha YesloBeuecKUi
a3blk Tak: "Jlns kaxaoro vurpoka nepebparb Bcex Mr-
POKOB M MOCTaBUTb Urpoka | mporus urpoka 2". Xors
MbI TMOJIYYWJIM TO, YTO MPOCHIH (nepekpecTHoe 00b-
CHHHCHHE), OT pE3yJIbTaTOB 6yz(eT MaJi0 NMoJib3bl, MOKa
MbI HE BbBITNTOJIHUM (buanpaumo:
IEnumerable<string> query =

from namel in players

from name2 in players

where namel.CompareTo (name2) < O

orderby namel, name2

select namel + " vs + name2;
Pesynbrar:

{ "Jay vs Mary", "Jay vs Tom", "Mary vs Tom" }
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@unbTpyOLMI NpearMkaT obpasyer yciogue o06vedu-
nenus. Halll 3anpoc MOXKHO Ha3BaTb 00beOuHenuem ne
no paseHcmegy, MOTOMY YTO B YCIOBHH OObeAUHEHHS
OTCYTCTBYET OlEpaLusi paBEHCTBA.

Jlanee Mbl NpOJIEMOHCTPHUPYEM OCTalIbHbIE BHIbI 00b-
enuHeHui B 3anpocax LINQ k SQL.

Onepatop SelectMany
B 3anpocax LINQ k SQL

Onepatop selectMany B 3anpocax LINQ k SQL wmo-
JKET BbINOJHATh NepeKpecTHble 00beAHHEHHs, 00b-
€IMHEHHs He MO PaBEHCTBY, BHYTPEHHHE 00beaHHE-
HUS W JieBble BHelUlHWe oObenuHeHus. Bwl Moxerte
MoJb30BaThCS 3TUM OMEpPaToOpoM Kak CO CTaHAAPTHbI-
MM accouMauMsMH, TaK U CO CreuHali3UpOBaHHBIMH
OTHOLUEHHUSAMH, — TOYHO TaK >Ke, KaK MOJIb30BATIHCH
oneparopoM select. Pa3sHuua Mexay aByms oneparo-
paMH COCTOMT B TOM, YTO SelectMany BO3BpaLlaeT
NJIOCKH, a He HepapXHUecKHii Habop pe3ysIbTaToB.

[epekpecTHoe 0O6beauneHue B 3anpocax LINQ k SQL
MHUETCA B TOYHOCTH TaK, KakK B NMpe€abiAyleEM pasae-
ne. B cnenytoulem 3ampoce kaxaomy MOKYMaTeNto
CTaBUTCA B COOTBETCTBUE KarKaas IMOKYIIKa (TO €CTb,
BBINOJIHSAETCS MepeKkpecTHoe 0O beAnHEHHE):
var query =

from c in dataContext.Customers

from p in dataContext.Purchases

select c.Name + " might have bought a " +
p.Description;
Bnpoqu, 6osiee OCMBICIEHHbIM BapHaHTOM SABJIACTCA
COMoCTaBJICHHUEC ﬂOKyl'laTeJ'leFl TOJILKO C UX COOCTBEH-
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HbIMU MOKYNKaMH. J[nsg 3TOro Bbl AOMXKHbI AOOABHTE
NpeaIOKEHHUE where C O6"beﬂl’lHﬂlOLuHM NpeanKaTom,
Crenytowmii Ko BBIMOJHSET CTaHAAPTHOE 00bedHHe-
HHe 1o paBeHCTBY B cThie SQL:
var query =

from c in dataContext.Customers

from p in dataContext.Purchases

where c.ID = p.CustomerID

select c.Name + " bought a " + p.Description;

MNMPUMEYAHNE

3T0T 3anpoc xopowo TpaHcnupyeTtcsa B SQL. B cne-
dylouiem pasgene Mbl YBUAUM, Kak €ro MOXHO
pacwupuTb, 4ToObI NoAAEpXMBaTb BHEWHWe 06b-
eavnHenus. MNepedopMynupoBKa Takux 3anpocos C
nomoupto LINQ-onepatopa Join dakTuyecku ae-
naeTt ux MeHee pacwuvpsiembiMu. B 3aTom cmbicne
TexHonorns LINQ npotusononoxHa SQL.

Ecnu B cymHocTsx ans Bawmx 3anpocos LINQ k SQL
HMEIOTCS accoLMaTHBHbIE CBOHCTBaA A OTHOI.UGHHV!,
Bbl MO>KETE BbIPA3HUTb TOT K€ 3anpocC, paclivupasa noa-
KOJIIEKLIHIO, a He QUAbTpaLMIO BEKTOPHOIO NMpoH3Be-
JACHHUI:

from c in dataContext.Customers

from p in c.Purchases

select new { c.Name, p.Description };

[Tpeumy1iecTBO Takoro nNoaxonaa B TOM, YTO OH MO3BO-
nset oboiTuch 6e3 oObeanHsIOUIero npeaukara. Mol
nepeuuiv oT GUIbTPALMK BEKTOPHOTO MPOW3BEAEHHS!
K paclUMpPEeHHIO NOCe10BaTeNbHOCTH W NEPEBOY €€ B
niaockyto ¢opmy. Oanako oba 3anpoca OyayT oOT-
TpaHCIMpPOBaHbl B OAHH M TOT ke SQL-kon.
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B uensx AOMOJHUTENbHON (GUIbTPALMH Bbl MOXETE
100aBUTL B TakoW 3anpoc npeanoxeHus where. Ha-
MPUMEDP, €CIIK Mbl 3aXOTHM MOJIYYHTb TOJIbKO TEX KJIH-
eHTOB, HMEHa KOTOpPbIX HauuHatoTcs Ha "J". Mbl CMO-
»KEM MOCTaBUThb Takoh GUIbTP:

from ¢ in dataContext.Customers

where c.Name.StartsWith ("J")

from p in c.Purchases

select new { c.Name, p.Description };

Atot 3anpoc LINQ k SQL 6yner paboraTh cTonb e
yCMELHO. €C/IW Mbl MEPEBUHEM MPEIOKEHHE where
Ha OIHY CTpouKy BHM3. OHAKO mepeHoc mpennoxe-
HHUS where B JIOKQJIbHOM 3amnpoce clieiaeT 3TOT 3anpoc
meHee 3ddekTHBHbBIM. B 0KanbHbIX 3anpocax Bbl
JOJKHBI GUIIBTPOBATh 00 00LEIMHEHHS.

C NoOMOLLBIO TOMONHUTENBHBIX MPeIOKEeHUH from Bbl
mMoxxeTe 106aBasTh HOBble Tabnuubl. Hanpumep, eciu
Yy KaXao0il 3anuMcH O MOKYMKE HMEIOTCS AOouYepHHe
CTPOKH, Bbl MOXETE MOJY4YWTb TUIOCKWI Habop pe-
3y/NbTaTOB ¢ MH(OpMauMeld O KJIIMEHTaX M WX MOKYI-
Kax, MpyUyeM Kaxcaas nokyrnka Oyaetr uMerb noapod-
HOE OonucaHue:

from ¢ in dataContext.Customers

from p in c.Purchases

from pi in p.PurchaseItems

select new { c.Name, p.Description,
pi.Detailline };

Kaxcpoe npennoxeHue from npeacTaBiseT HOBYIO 00-
yepniolo Tabnuuy. YToObl BKIIOUYHUTHL B pe3ybTaT AaH-
Hble 0 poounieibekoill Tabauue (C MOMOUIbIO accolMa-
TUBHOrO CBOWCTBA), Bbl He NoOaBisieTe MpeaioxeHue
from, a MpocTo obpataerech k cBoiicTBy. Hanpumep,
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€C/IM KJMeHTa o0Cny)HBajl KOHKPETHbIH MNpoJasell
("salesperson™), TO Bbl MOXETe 3ampoOCHTb HMS MpoO-
JaBua:

from ¢ in dataContext.Customers

elect new { Name = c.Name, SalesPerson =
c.SalesPerson.Name };

n

B 3TtomM ciywae Mmbl He mNpHMEHseM onepaTtop
SelectMany, ITOTOMY UYTO HET NOAKOMIEKLUHH, KOTO-
pyIO HY>KHO caenath niaockoil. CBoiicTBa, ycTaHaB/H-
BalOLME POAMUTENbCKHE accouMaluH, BO3BPaLIAOT
OZIMH 3JIEMEHT.

BHewHne o6eanHeHUA
¢ nomolubio onepaTtopa SelectMany

PaHee Mbl BHUICI/IHU, YTO NOA3ANpPOC Select BO3BpALLACT
pe3yibTar, aHaJIOTUYHbIH JIEBOMY BHCLIHEMY 06'}3621“-
HCHUIO.
from c in dataContext.Customers
select new {
c.Name,
Purchases =
from p in c.Purchases
where p.Price > 1000

select new { p.Description,
p.Price }

}i
B srom npumMepe Bo3BpalllaeTcs KaxAbld BHELHHH
37eMEHT (KJIMEHT), HE3aBUCHUMO OT TOTO, noKynaj jau
OH 4TO-HHOYAb. [lepenuiuiem 3TOT 3anpoc ¢ UCMoab30-
BaHHUEM OrMeparopa SelectMany, 4TOObI MOJYUYHUTb O-
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HY TUIOCKYIO KOJUIEKIIMIO, a He Mepapxuyeckuii Habop
pe3yJ1bTaTOB:

from ¢ in dataContext.Customers

from p in c.Purchases

where p.Price > 1000

select new { c.Name, p.Description, p.Price };

[To xony npeoGpa3zoBaHus 3anpoca B "miaockyr" dop-
MY Mbl NIEPEKIIOUYHINCh HA BHYTPEHHEE O0bEAHHEHHE.
Tenepb B pE3ysbTaT NomnaaakoT TOJbKO KJIMEHTDbI, CAC-
JlaBUIME OAHY WUJIM HECKONbKO JOPOrux mokynok. Yro-
Obl MOJIYYHUTL JIEBO€ BHCLUHEC OG’bCIlMHeHl/le C I1jio-
CKHM  pE3YJIbTHPYIOLLIHM Ha60p0M, Mbl  JOJI2KHbI
NPUMEHUTb OMepaTop 3amnpoca DefaultIfEmpty K
BHYTpPEHHEH MOCNeN0BaTeIbHOCTH. DTOT METOA BO3-
BpallaeT null, €CJIM €ro BXOAHAsf MOCJIE€A0BaTEIb-
HOCTb HE COIEp>KMT 31eMeHTOoB. [IpuBeneM tako 3a-
npoc 6e3 NMpeanuKara, ykasbiBalouero HeHy:
from ¢ in dataContext.Customers
from p in c.Purchases.DefaultIfEmpty ()
select new {

c.Name,

p.Description,

Price = (decimal?) p.Price

}i

3ToT KOA mpekpacHo paboraer ¢ 3anpocamu LINQ k
SQL u Bo3Bpauiaer Bcex KIMEHTOB, Ja)e TeX, KTO HH-
4Ye€ro HE Kynui. OIIHaKO, €CJIU MbI MbITaEMCA BbIINOJI-
HUTb €ro Kak JIOKaJbHbIH 3arnpoc, A€o0 3aKOHYHUTCA
Heyaauel, MOTOMY UTO KOrja p paBHSETCs null, CBOW-
CTBA p.Description M p.Price BO36yXQuHOT UCKJIIO-
YeHHe NullReferenceException. YTOOBI 3anpoc Obla
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YCTOMYHBBLIM MpPH JIFOOOM CLUEHAPHH, HYXKHO nepenu-
CaTb KOJ TakK:
from ¢ in dataContext.Customers
from p in c.Purchases.DefaultIfEmpty()
select new {
c.Name,

Descript = p = null ? null
p.Description,

Price = p = null ? (decimal?) null
: p.Price

}i
Tenepb BBeaeM 1LIEHOBO# (UILTP. MBI HE MOXKEM BOC-
NOJIb30BATbCSl MPEAIOKEHUEM where, KaK paHbLUE,
NMNOTOMY YTO OHO BbINOJHAJIOCH Obl nocne ME€Toaa
DefaultIfEmpty:
from c in dataContext.Customers
from p in c.Purchases.DefaultIfEmpty ()
where p.Price > 1000...

HpaBuanoe pei€eHue COCTOUT B COEAUHEHUH ME€TOoAda
Where C noasanpocom 00 BbI3OBa METOoda
DefaultIfEmpty:

from c in dataContext.Customers

from p in c.Purchases.Where (p => p.Price >
1000)

.Defaul tIfEmpty ()
select new {
c.Name,

Descript = p = null ? null
p.Description,

Price = p = null ? (decimal?) null
: p.Price

i
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TexHonorus 3anpocos LINQ k SQL tpancnupyercs B
3TOT KO B JIeBO€ BHeLIHee o0beAHHEeHHe. DTO AocTa-
TOUHO 3¢ deKTUBHLIN 0Opa3ewl A HanucaHWs 3amnpo-
COB TaKOro THIA.

lNNPUMEYAHUE

Ecnu Bbl npuBbiknu nucaTb BHewHWe obbeanHeHns
Ha s3blke SQL, Bbl, BO3MOXHO, He 3ameTute 6onee
NnpocToe pelleHne, KOTOpOe 3aKMioYaeTcs B WUC-
nonb3oBaHWM Noasanpoca Select, U NpeanodTeTe
rPOMO3AKWIA, HO 3HAKOMbI NOAXOA C NOMyYeHUem
nnockoro pesynoTaTta B ayxe SQL. Uepapxuyeckun
pesynbTupylowmin  Habop, BO3BpPAaLLEHHbIA Noa3a-
NpPOCOM Select, Nyywe roguTcs ANst 3anpocos,
OPVEHTUPOBAHHBLIX Ha BHelHee obbeauHeHue, no-
TOMy 4TO u3basnseT Bac oT HeobxoammocTu obpa-
BaTtbiBaTh "NUWHME" 3HaYeHUs null.

Ob6venunHeHue
MeTon Onucanue JkBuBaneHTeH SQL
Join MpumeHseT ctpatermio [INNER JOIN

npocmoTpa ANs nonap-
Horo o6beaunHeHus
3NeMeHTOB ABYX KOn-
nekyui u BosspawiaeT
NNOCKWUI pesynbTu-
pytowmin Habop

GroupJoin |To e, 4TO U BblWwe, HO |INNER JOIN, LEFT
Bo3Bpaulaerca vepap- |OUTER JOIN
xuyeckul Habop pe-
3ynbTaTtos
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OnepaTtopbl Join n GroupJoin

AprymeHTbl onepatopa Join

AprymeHTr Tun

BHewHsas nocneno- IEnumerable<TOuter>
BaTEeNbHOCTb

BHyTpeHHsas nocne- |IEnumerable<TInner>
[oBaTeNbHOCTbL

BHewHui cenektop  |TOuter => TKey
Knoya

BHyTpeHHuiA cenek- |TInner => TKey
TOp Kntoya

CenekTop pesynbTaTa| (TOuter, TInner) => TResult

AprymeHTbl onepaTtopa GroupJoin

AprymeHTt Twn

BHewHss nocnego- |IEnumerable<TOuter>
BaTEeNbHOCTb

BHyTpeHHsis nocne- |IEnumerable<TInner>
[0BaTenbHOCTb

BHewHuit cenektop  |TOuter => TKey
Knioya

BHyTpeHHuit cenek- |TInner => TKey
TOp Knoya

CenekTop pe3synbratal (TOuter,IEnumerable<TInner>)
=> TResult

Tun BO3Bpalla€éMoro 3Ha4eHHs:
IEnumerable<TResult>
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CuHTakcuc, obneryarowuin BocnpuaTue

from BHewHsas —IrIepemMeHHasa in BHemHAs-
rnepeurciigsemMas -riocj1eOBaTeJIbHOCTh

join BHYTPEeHHAS-IIEpEeMeHHas in BHYTPEHHAA-
nepeyncisseMas -rnocjaen0Ba TelbHOCTh

ONn BHeEIIHee -KJII0YeBOe ~BhlpaxXxeHre equals BHYTPDEH-
Hee -KJIIoYeBOe —~BhIPaxXeHre

[ into mmeHTHQMKaTOD ]

OnucaHue

Oneparopbl Join M GroupJoin OOBEAMHAIOT [BE
BXOJHBIX TMOC/EI0BATENLHOCTH B OJHY BBIXOAHYIO.
Onepatop Join BO3BpalllaeT MJIOCKYIHO MOC/ien0Ba-
TELHOCTh, @ GroupJoin — HEPAPXHUECKYIO.

Oneparopsl Join H GroupJoin pealu3yrOT CTPATErHIO,
a/lbTEpPHAaTUBHYIO TOM, 4TO obecneynBatoT onepaTopbl
Select M SelectMany. [IpenmyluecTBo oneparopos
Join M GroupJoin COCTOMT B TOM, 4TO OHH 3ddek-
THBHBI [U151 JIOKAJIbHBIX 3aMpOCOB K KOJUIEKLHUSIM, Xpa-
HSLUMMCS B MaMsTH, MOTOMY YTO OHM BHauase 3arpy-
XalOT BHYTPEHHIOKO MOC/eN0BaTeNbHOCTb B TabauLy
MPOCMOTPa, TEM CaMbIM HCKJIIOHYas HEOOXOAUMOCTb B
MOBTOPHOM MNepebope BceX BHYTPEHHUX 3JIEMEHTOB.
Henocrarok 3THMX onepaTtopoB 3akJIIOYaeTcs B TOM,
YTO OHM NpeAnararoT 3KBHUBAJIEHTbI TOJILKO sl BHYT-
PEHHero W JeBoro BHellHero oobeauHeHus. Yro kaca-
€Tcsl MEPEKPECTHOro 00beAMHEHHS U O0bEeAUHEHHS He
MO paBEHCTBY, UX MO-MPEXHEMY NPUXOIUTCS AeaTh C
NOMOILbIO OMEPATOPOB Select U SelectMany. Ha 3a-
npocax LINQ k SQL onepaTopbl Join U GroupJoin He
MMEIOT KaKMX-TO peajibHbIX MPEUMYLIECTB Hal ornepa-
TOpaMH Select M SelectMany.
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Onepatop Join

OnepaTtop Join BBINOJHSAET BHyTpeHHee 00beIUHEHHE,
BO3BpalLLas MJIOCKYH BbIXOAHYIO MOCIEA0BATEIbHOCTD.

YTo6bl MpoAeMOHCTPHpOBaTL paboTy oneparopa Join,
BOCMOJIb3YeMCsl CaMbIM NMPOCTbIM COCOOOM — Hanu-
mem 3anpoc LINQ k SQL. B cnenytoumem kone Mbl
3anpaiurBaeM HHhopMalHio 060 Bcex KIIMEHTaX U HX
NoKynkax, npuyeM obxoaumcs 6e3 accoLMaTHBHOFO
CBOWcCTBa:
IQueryable<string> query =

from ¢ in dataContext.Customers

join p in dataContext.Purchases

on c.ID equals p.CustomerID

select c.Name + " bought a " + p.Description;

Pe3ynbTaT COOTBETCTBYET TOMY, UYTO MbI MOJYYHIIH
661, BOCMOJIb30BABLUMCH OMEPATOPOM SelectMany:

Tom bought a Bike

Tom bought a Holiday

Dick bought a Phone

Harry bought a Car

UroObl  yBMAETb  MpEeUMYLIECTBO  Join  Haj
SelectMany, Mbl JOJKHBI PeoOpa3oBaTh 3TOT 3anpoc
B JIOKa/bHbIii. BHavane ckomupyem 3anucu o KiueH-
Tax W MOKYNKaxX B MAacCHBbI, a 3aT€M BblaHM 3anpoc
K 3TUM MacCHBaMm:

Customer|[] customers = dataCon-
text.Customers.ToArray () ;

Purchase[] purchases = dataCon-
text.Purchases.ToArray () ;

var slowQuery =

from ¢ in customers
S 3ak. 628
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from p in purchases where c.ID == p.CustomerID

select c.Name + " bought a " + p.Description;
var fastQuery =

from c in customers

join p in purchases on c.ID equals
p.CustomerID

select c.Name + " bought a " + p.Description;

Xors 06a 3anpoca BO3BpalLAOT OJUHAKOBbIE Pe3YJlb-
TaTkl, onepaTop Join paboTaeT 3HauMTeNbHO ObICTpEE,
MOTOMY YTO €ro peanusauus B Kjacce Enumerable
NpeBapUTENIbHO 3arpyskaeT BHYTPEHHIO KOJUIEKLIHIO
(purchases) B Tabauily npocmoTpa.

B cuHrakcuce, obneruatouiem BocnpusTHe, obluee
NPaBUIIO /11 KOHCTPYKUMH join MOXKET ObITb cop-
MYJIMPOBAHO TaK:

join BHYTPeHHsS-NepeMeHHas in BHYTPEeHHSS-
rIocJIeOBaTEJIEHOCTE

ONn BHEIIHeEe ~KJII0YEeBOE ~BEPAXeHNe equals BHYTPDEHHEEe ~
KJIIOYeBOE ~BElpaXeHme

Oneparopel  o6benuHeHuss B 3ampocax LINQ mno-
pa3HOMy 00pa0aTbIBAlOT GHEWLHIOIO NOCIe008AMeNb-
HOCMb W GHYMpeHHIol0 nociedosamenviocms. Ha
YpPOBHE CHMHTAKCHCA pa3HHLA BBIMISIUT Tak:

O Buewnsas nocrnedosameabHoCnb — 3TO BXOJHas
nocaea0BaTEJIbHOCTb (B JaHHOM cJly4ae,

customers).

O Buympennss nociedoamensnocie — 3T0 HOBas
KOJIJIEKUHA, OnpeﬂeﬂﬂeMaﬂ BaMH (B JAHHOM Cﬂy—
yae, purchases).

Onepatop Join BbINOJHAET BHYTpeHHee oObeauHe-
HHE, TO eCTb KJIMEHTbI, He cAefaBLIMe MOKYMOK, He
NonajaloT B BbIXOAHYIO MOC/€10BaTeNbLHOCTb. [lpH
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BHYTPEHHHUX O6'bCIIHHCHl/IﬂX Bbl MOXETC TMOMCHSATbL
MECTaMH BHYTPECHHIOIO W BHECLUHIOKO MOCJIEAO0BATEIb-
HOCTH B 3arnpocCe H MOJYHYHUTb TaAKHE XK€ pE3yJibTaThl:
from p in purchases

join c in customers on p.CustomerID equals c.ID

Bbl MmoxeTe lIOGaBﬂﬂTb B 3anpocC NpEeAJIOXKEHHUA join.
HanpuMep, €CJIM KaXxAaas TMOKyrnkKa COCTOHUT H3 HE-
CKOJIbKHX TOBapoOB, Bbl MOXETE BbINOJHHTb 06'1:611!/!-
HEHHUEC C HUMH:

from c in customers

join p in purchases on c.ID equals p.CustomerID

join pi in purchaseltems on p.ID equals
pi.PurchaselID

HOCHCLlOBaTeIleOCTb purchases ﬂeﬁCTByeT KakK
GHYMpeHHAs B NIEpBOM OOBbEAUHEHUH U KaK GHEULHSS
BO BTOpoM. Takoii ke pe3yabTaT Bbl MOXKETE MOJYUYHUTh
(npaBaa, HeaddekTHBHBIM CrnocobOM) C MOMOLIBIO
BJIO>KEHHBIX OMEPATOPOB foreach:
foreach (Customer ¢ in customers)
foreach (Purchase p in purchases)
if (c.ID == p.CustomerID)
foreach (Purchaseltem pi in purchaseItems)
if (p.ID == pi.PurchaselD)

Console.WriteLine (c.Name + "," +
p.Price +

pi.Detail);

B cuHTakcuce, obneryatoiemM BOCMpPUSTHE 3aMpoOCoOB,
nepemeHHble U3 Oosiee paHHUX 0ObEAUHEHUH OCTaIOT-
cq B 00NacTH BUAUMOCTH, NOAOOHO TOMY, Kak BHeLL-
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HHE MepeMeHHble UTepallii BeayT ceds B 3ampocax B
cTUne SelectMany. Kpome Toro, Bam paspeluaercs
BCTaBJIATb MPEAJIOKEHHS where M let MeXay npen-
JIO)KEHUSIMH join.

O6veauHeHne
No HeCKONbKUM Knioyam

Bbl MO>keTe BBINOJHUTD 06I>CIIHH6HHC MO HECKOJIbKHUM
KJIDYaM C nNoMolbKO aHOHHUMHBIX THUIIOB:
from x in segX

join y in seqY on new { K1 = x.Propl, K2 =
x.Prop2 }

equals new { Kl y.Prop3, K2

y.Prop4 }

Yrtobel 3TOT kKOA paboran, oba aHOHUMHBIX THNa
JOJDKHBI UMETb MIEHTHUYHYIO CTPYKTYpY. 3aTeM KOM-
MUISTOP pealiu3yeT UX OAHWM BHYTPEHHUM THIIOM,
Jenas Kiroud o0beAMHEHHT COBMECTUMBIMHU.

O61bLeanHeHue B NnAMbOAa-cMHTaKcuce

O6’bCIlHHCHl/lC, HalnmMCaHHOE€ B CHHTAKCHUCE, obner-
YarouEeM BOCIPUATHE!

from ¢ in customers

join p in purchases on c.ID equals p.CustomerID

select new { c.Name, p.Description, p.Price };

B naMOJa-CHHTaKCHCE BBIMISAUT cleayroluM obpa-
30M:
customers.Join | // BHEWHSAS KOJUIeKUMUS

purchases, // BHYTPEHHSS KOJIJIEKLMS
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c => ¢.ID, // BHEWHMI CEJeKTOP
KoJa

p => p.CustomerID, // BHYTPEHHUN CEJIEKTOD
Knoda

(c, p) => new // ceNekTop pes3yibTaTa

{ c.Name, p.Description, p.Price }

BblpakeHHe-ceNleKTop pe3y/bTata B KOHLE KoJa Co3-
AacT JJIEMCHTDI BleOlIHOﬁ nocaea0BaTCJIbHOCTH. Ec-
JU Yy Bac A0 NpOELHpOBaHHUs CTOAT Kakue-nubo no-
NOJIHUTEJIbHBIE NMPEMTOXKEHUS, HANPUMEp, orderby:
from c in customers

join p in purchases on c.ID equals p.CustomerID
orderby p.Price

select c.Name + " bought a " + p.Description;

TO Bbl JOJDKHbBI CO3/1aTb BPEMEHHBIA aHOHUMHBIN THI B
CEeJIEKTOp pe3yJbTaTa B COOTBETCTBUM ¢ Jjsambia-
cuHTakcucom. Toraa U c, ¥ p OyayT B obnacTv BUAH-
MOCTH B CJIEYIOLLEM 0ObEAUHEHHH:

customers.Join ( // BHEWHAS KOJI—
JIeKUMA

purchases, // BHyTpeHHas
KOJUIeKLMUSA

c => c.ID, // BHEWHUM cejexk-—

TOp KJIoYa

p => p.CustomerlD, // BHYTpeHHut ce-
JIEKTOP KJIoUa

(c, p) =>new { c, p} ) // cenexrop pe-
sysmbTaTa

.OrderBy (x => x.p.Price)
.Select (x => x.c.Name + " bought a "

+ x.p.Description);
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[Tpu BbIMONHEHWU OOBENMHEHHWI CHHTaKcHC, obier-
YaloLIMI BOCNIPUATHE, OKa3bIBA€TCS MPEAMOUTHUTEb-
Hee: OH He TpebyeT OT BaC HUKAKHUX TPIOKOB.

Onepatop GroupJoin

Onepatop GroupJoin JeflaeT TO e caMoe, YTO W
Join, HO BO3BpallaeT He TMJIOCKUM pe3yabTaT, a
MepapXH4ecKylo MocjeqoBaTebHOCTb, pa3doUTyI0 Ha
rpynnbl Mo BHEUWHWM 3neMeHTaM. Kpome Toro, ator
onepaTop TMO3BOJISET BbIMOJHATL JieBbie BHELIHHE
00beAMHEHMUS.

CuHTakcuc, obneryatroliid BocnpusTye, Ads onepa-
TOpa GroupJoin TaKoM e, KaK ¥ JJI Join, HO Tpe6y-
€T HaJIUHYUs KIIKOUEBOI'O CJIOBA into.

Bot HaubGonee THNUUHbIH npumep:

IEnumerable<IEnumerable<Purchase>> query =
from c in customers

join p in purchases on c.ID equals
p.CustomerID

into custPurchases

select custPurchases; // custPurchases — 3TO
[10CJIENOBATEJILHOCThH

MNMPUMEYAHUE

MpeanoxeHwWe into TpaHCAUPYETCA B GroupJoin,
TONbKO KOrAa OHO NOSIBNAETCH HenocpeaCTBEHHO
nocne npeanoxeHus join. locne npeanoxeHWn
select WU group OHO O3Ha4aeT npoOonmeHue
3anpoca. 3TW [ABe WHTepnpeTauun KI4YeBoro
CNnoBa into CUNbHO Pas3NUYaloTCs, XOTA U UMEIDT
oAHy obuyto YepTy: B 0boux cnyyasx obbvsasnseT-
CA HOBas NepemMeHHas 3anpoca.
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Pe3ynbraTom sBAsS€TCS NOC/IEN0BaTEIbHOCTD, 31EMEH-
Tbl KOTOPOH NepedupaloTcs cieayoLHUM 00pa3om:

foreach (IEnumerable<Purchase> purchaseSequence
in query)

foreach (Purchase p in purchaseSequence)

Console.WriteLine (p.Description);

OIIHaKO B 3TOM MaJjlO MOJib3bl, MOTOMY YTO BO BHELU-
Hel MoCiea0BaTe/IbHOCTH HET CCBhIJIOK Ha BHELIHEro
nokKynaress. Kak NpaBHJoO, Bbl 6yueTe CCblJIaTbCA Ha
BHELIHIOKO NEPEMEHHYIO UTEpPALIUU B MPOEKLHUH!

from ¢ in customers

join p in purchases on c.ID equals p.CustomerID
into custPurchases

select new { CustName = c.Name, custPurchases };

3ToT KO AA€T TOT K€ pe3yJjibTaT, YTO U CﬂeﬂleU.ll/lﬁ
(HeapexTHBHBIN) NOA3aNpPOC Select:
from c in customers
select new
{

CustName = c.Name,

custPurchases =

purchases.Where (p => c.ID == p.CustomerID)

}i
ITo YMOJIYAHHUIO GroupJoin BbIMOJIHACT ﬂeﬁCTBHH, JK-
BUBAJICHTHbLIC JICBOMY BHECLIHEMY 06’beﬂHHeHMlO. Yro-
Obl MONy4uTb BHYTpeHHee oObenWHeHHe (rae u3 pe-
3yJbTaTa HUCKIIHOYEHbI KJIHWEHTbI, KOTOPbIE HHUYEro HE
KYNUH), Bbl JOJKHbI OTHHUILTPOBATL MOCIENOBA-
TEJIbHOCTb custPurchases:
from ¢ in customers

join p in purchases on c.ID equals p.CustomerID
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into custPurchases
where custPurchases.Any ()

select

[Tpennoxenus, crosuwue nocie into (KOTOpOE COOT-
BETCTBYET OMepaTopy GroupJoin), paboTaloT ¢ nocre-
006amenbHOCmAMY  BHYTPEHHUX  311eMEHTOB-MOTOM-
KOB, a He C omoenbiblMU NMOTOMKaMH. DTO O3HAvaerT,
4yTo A5 GUIBTPAUMH OTAENIbHBIX MOKYMOK Bbl JOJIX-
HbI BbI3bIBAaTh Where 10 00bEAWHEHHS:

from c in customers

join p in purchases.Where (p2 => p2.Price >
1000)

on c.ID equals p.CustomerID

into custPurchases

JIamOpa-3anpocel ¢ 0OnMepaTtopoM GroupJoin KOHCT-
P
PYHMpYIOTCS TakK e, KaK C OnepaTopoM Join.

Mnockue BHeWHUe 06beaNHEHUA

Korana Bbl XOTHTE OAHOBPEMEHHO MOJYUYHTh BHELUHEE
00beAMHEHHE U MJIOCKUH pe3ysIbTUPYIOLLMI Ha0Oop, BbI
CTaJIKUBA€TECh C uHﬂCMMOﬁ.()nepaTOp GroupJoin
JaeT BaM BHELIHee 00beAMHEHHE; OnepaTop Join BO3-
BpallaeT MIOCKHi pe3yabTupytouwuid Habop. PewieHue
3aKJIl0YaeTcs B TOM, YTOObl BHayane MPUMEHHUTD Orle-
paTop  GroupJoin,  3aTéM  BbI3BaTb  METOJ]
DefaultIfEmpty i KaXKI10H n0qepHeﬁ nocneaoBa-
TEJIbHOCTH, a B KOHLE — MNPUMEHUTb SelectMany K
pe3ynbTary:

from ¢ in customers

join p in purchases on c.ID equals p.CustomerID
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into custPurchases
from cp in custPurchases.Defaul tIfEmpty ()
select new
{
CustName = c.Name,

Price = cp == null ? (decimal?) null
cp.Price

}i

hﬂeTOﬂ DefaultIfEmpty BO3BpAlUACT null, €CJIK NOA-
MOCNA€A0BATE/IbLHOCTL MOKYIIOK MycCTa. BTOpOG npea-
JIOXKEHHUE from TPAHCIIUPYETCS B OMNEPATOP SelectMany.
B 3Toii posiv OH paclwiupsieT W AenaeT MIOCKUMH BCe
[10AnocjIieA0BaTEC/IbHOCTH TMOKYINOK, KOHKATEHUPYA HX
B OAHY I[OCJ€A0BATEJIbHOCTL 3JIEMEHTOB, COOTBETCT-
BYHOLIHUX MOKYIKaM.

Ob6beanHeHue
M Tabnuubl NnpocmoTpa

MeTtoabl Join H GroupJoin B KJlacC€ Enumerable BbI-
MOJHSIOT cBOKO paboTy B ABa 3Tana. BHauane oHu 3a-
I'pPy>XarOT BHYTPEHHIOKO [MOCJIEA0BATE/IbHOCTL B mao-
Juyy npocmompa. 3aTeM OHW ONpPaLLMBalOT BHELUHIOK
MnocJIcA0BaTCJIbHOCTb BMECTE C 3TOM Ta6nuueﬁ.

Tabruya npocmompa — 3TO NOCAENOBATENbHOCTD
rpynmn, K KOTOpPbIM MOXHO 00pauiaTtbCsi HEMOCpeacT-
BEHHO Mo kitouy. Eciu B3rissHyTh Ha Hee moa Apyrum
YrjaoM 3peHHs, 3TO CJIOBapb MOC/IeA0BaTENbHOCTEH,
KOTOpbIH MOXET COoAepxkaTb HECKOJIbKO 3J€MEHTOB
noa KaxabIM KkaovoM. Tabnuupl npocMoTpa A0CTyr-
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Hbl TOJILKO U1 YTE€HHs U OMpeleAtoTCs CleayOLHM
vHTepdeiicom:

public interface ILookup<TKey,TElement>

IEnumerable<IGrouping<TKey, TElement>>, IEnu-
merable

{
int Count { get; }
bool Contains (TKey key):
IEnumerable<TElement> this [TKey key] { get; }

NPUMEYAHUE

Onepatopbl 06beanHEHUSs, KaK U MpoYve onepa-
TOpbl, MOPOXAAloLMe NOCNeaoBaTENbHOCTH, NpU-
AepXKUBaloTCS NpUHUMNA OTAOXEHHOro, unu '"ne-
HUBOrO", BLINONMHEHWS. JTO O03Ha4YaeT, uTo
Tabnuua NpocMoTpa He CTPOMTCS, MoKka Bbl He
HayHeTe nepebupaTb 3nemeHTbl BbIXOAHOW Mo-
cnepoBaTenbHOCTY.

Bbl Moxere coznaBaTh M onpaiwuuBaTh TabaHLbI Npo-
CMOTpa BpY4YHYIO B KauyeCTBE CTpaTerdH, ajbTepHa-
TUBHOW MPHUMEHEHHIO OMepaTopoB O0ObEAHHEHHS, KO-
ria vMeere [eNo C JIOKaIbHbIMH KOJUIEKLUMAMH. Bbl
MOXX€T€ MHOFOKpAaTHO HCIMOJIb30BaThb OJHY W Ty Je€
TabJIMLy MPOCMOTpa B HECKOJILKHX 3arpocax.

Merton paciiMpeHus ToLookupTT CO3JAeT HOBYHO Tab-
Juuy npocMoTpa. B cnenytouiem kozme Bce 3anucH o
MOKYIMNKax 3arpy>aroTcs B Ta6mduy npocMoTpa, a B
Ka4e€CTBE KJIIO4Ya CITY>XKHUT CBOMCTBO CustomerID:
ILookup<int?, Purchase> purchLookup =

purchases.ToLookup (p => p.CustomerID, p =>
p)i
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[lepBblii apryMeHT BbIOMpaeT KJiO4; BTOPOH — 0Ob-
€KTbl, KOTOpbl€ A0JKHbI ObITb 3arpy>keHbl B Tabnuuy
NMpoCMOTpa B BHJE 3HAYEHHH.

UreHue Tabnuubl MPOCMOTpa aHAJIOTHYHO YTEHHIO
c/oBaps € TeM OTJIMUHEM, UTO WHEKCAaTOp BO3Bpauia-
€T NoCcne008amenbHOCHbL COOTBETCTBYIOUIMX JJIEMEH-
TOB, a HEe eouHcma@enblil 31eMeHT. B cneayroleM ko-
ae  nepebupatoTcs  BCE  MOKYNKH, CeNlaHHble
KJIMEHTOM, y KoToporo uaeHtudukarop ID pasen 1:
foreach (Purchase p in purchLookup [1])

Console.Writeline (p.Description);

Koma Ta6nuua MpocMoTpa Co3aaHa, Bbl MOXETE MHU-
CaTb OMneparopbl SelectMany HW/IH Select, KOTOpPbIE
OyayT BBIMOJNHATBCA CTOMb e 3GPEKTUBHO, YTO H
oneparopbl Join WM GroupJoin. Oneparop Join Oy-
JleT SKBUBAJIEHTEH OMepaTopy SelectMany, MpUMe-
HEHHOMY K TabJjuue npocMoTpa:

from ¢ in customers

from p in purchLookup [c.ID]

select new { c.Name, p.Description, p.Price };

Tom Bike 500
Tom Holiday 2000
Dick Bike 600
Dick Phone 300

IloGaBneHue BbI3OBA DefaultIfEmpty 3aCTABHUT 3TOT
KO BbITIOJIHUTb BHCLIHEE OGBCHHHCHMCZ

from ¢ in customers

from p in purchLookup [c.ID].DefaultIfEmpty ()

select new
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c.Name,
Descript = p = null ? null : p.Description,
Price = p = null ? (decimal?) null : p.Price

Vi
OnepaTop GroupJoin 9KBHUBAJIEHTEH YTEHHIO TabIHLbI
NpoCcMOTpa BHYTPH NPOEKLHHU:
from c in customers
select new {
CustName = c.Name,
CustPurchases = pufchLookup [c.ID]
}i

YnopspgounBaHue
MeTop OnucaHue SkBUBaneHTeH
sQL

OrderBy, CopTupyeT nocneaosa- ORDER BY ...

ThenBy TENbHOCTb B NOpPSAKE BO3-
pacTaHusa 3NEMEHTOB

OrderBy CopTupyeT nocneaosa- ORDER BY ...

Descending, |[TenbHOCTb B Nopsake DESC

ThenBy ybblBaHMA 3NeMeHToB

Descending

Reverse BosBpalyaeT nocnenosa- |Bosbyxaaetcs
TEeNbHOCTb C 06paTHLIM ncKnYeHne
NopsAKOM 3NeMeHTOB

OnepaTopbl ynopsiao4yvMBaHHs BO3BpallalOT TE K€ Ca-
MBI€ 3JIEMEHTBI B 1PYroM rnopsaake.
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Onepatopbi OrderBy,
OrderByDescending,
ThenBy n ThenByDescending

AprymeHTbl onepatopoB OrderBy
u OrderByDescending

AprymeHT Twun

BxogHas nocnego- |IEnumerable<TSource>
BaTENbHOCTb

CenekTop Kkntoya TSource => TKey

Tun BO3BpaLIa€MOro 3Ha4Y€HH:
IOrderedEnumerable<TSource>.

AprymeHTbl onepaTtopoB ThenBy
u ThenByDescending

AprymeHT Twun

BxoaHas nocnepo- IOrderedEnumerable<TSource>
BaTeNbHOCTb

CenekTop knioya TSource => TKey

CuHTakcuc,
obGnervyawLwun BocnpuaTue

orderby BrpaxeHnel [descending]

[, BopaxeHne? [descending] ... ]
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OnucaHue

Oneparop OrderBy BO3BpallaeT OTCOPTHPOBAHHYHO
BEPCHIO BXOIIHOF[ MocjieA0BaTE€JIbHOCTH, MNOJIb3YACh
BbIpAXXEHHEM keySelector IJi BbIIOJHEHUS CpaBHE-
HUii. B cnenyrolem 3anpoce nopoxxaaercs nocneno-
BaTCJIbHOCTDL, B KOTOpOﬁ HUME€Ha HUAYT B a.ﬂd)aBHTHOM
nopsake:

IEnumerable<string> query = names.OrderBy (s =>
s)i

A 3TOT KO ynopsaao4mBa€T UMEHa 1no AJIHHE:

IEnumerable<string> query =

names.OrderBy (s => s.Length);
// Pesymbrar: { "Jay", "Tom", "Mary", "Dick",
"Harry" };
OTHOCHUTEbHBIIH NOPAAOK 3JEMEHTOB C OJMHAKOBBHIM
KJIOYOM COpPTHpOBKH (Hampumep, Jay/Tom wuau
Mary/Dick) HeonpeneneH, ecid Bbl HE MNpHUMEHsETe
oneparop ThenBy:

IEnumerable<string> query = names.OrderBy (s =>
s.Length)

.ThenBy (s =>
s);
// Pesymnbrar: { "Jay", "Tom", "Dick", "Mary",
"Harry" } ;

Onepatop ThenBy nepeynopsiIo4MBaeT TOJNbKO 3Jie-
MEHTbI, Y KOTOPBIX B Mpeablayllieii COpTUPOBKE ObUIH
OJHWHAKOBbLIC KJIKOYH. Bbl MoxxeTe BBICTPOHUTDL LIEMOYKY
M3 mo0oro KoJuvecrsa OnepaTopoB ThenBy. B cne-
AYWOWEM KOAE 3JIEMEHTbl COPTHUPYKOTCS BHadaji€ Mo
AJIHHE, 3aTEM — MO BTOPOMY CHMBOJ1Y U, HAKOHEL, MO
nepeomy:

names.OrderBy (s => s.Length)

.ThenBy (s => s[1]).ThenBy (s => s([0]);
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B cuHTakcuce, observaroileM BOCMPHUATHE, JKBUBA-
JIGHTHbIH KOJ1 BBITJISIAWT TakK:

from s in names

orderby s.Length, s[1], s[0]

select s;

B TexHonorun 3anpocoB LINQ ectb oneparopbl
OrderByDescending H ThenByDescending, KOTOpbI€
JIENaloT TO XKE CaMoe, HO BbIJAIOT 3JIEMEHThI B 0OpaTt-
HOM nopsiake. B pesynbrare cnemytoulero 3ampoca
LINQ k SQL nokyrnkd copTHpyoTCsl B nopsiake yObl-
BaHMs LIEHBI, a MPU PaBEHCTBE LIEeH OHU COPTHPYHOTCH
no andasury:

dataContext.Purchases.OrderByDescending (p =>
p.Price)

.ThenBy (p =>
p.Description);
B CHHTAKCHCE, o6nerqa}omeM BOCIIpHATHE, 3TO BbI-
raauT Tak:

from p in dataContext.Purchases
orderby p.Price descending, p.Description

select p;

Knacchbl, BbINOMHAKOWMWE CpaBHeHue,
U COpPTUPOBKa

B nokansHOM 3anpoce 00beKTbI-CENIEKTOPBI KItoueh
caMH OIpeneNsoT aJIrOpUTM BBIICHEHHS TMOpsIKa,
MCcXoAs M3 MX  peanu3auMd  MHTepdeiica
IComparable. Bbl MoOXeTe nepeonpeaenuTb ajnro-
PHUTM COPTUPOBKH, MPUHATHIH MO YMOJYaHHIO, YKa3aB
B KauyecTBe aprymeHtra oObeKT IComparer. B cre-
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NyIOIEM KOAE BBIMONHAETCS COPTHPOBKA, HEUYYBCT-
BUTEJbHAs K PErHCTpY:

names.OrderBy (n => n,

StringCom-
parer.CurrentCultureIgnoreCase) ;
Hepenaqa KJjlacCa, BBIMOJIHAKOLIEIO CpaBHEHHE, B Ka-
YECTBE aprymMeHTa orneparopa 3arnpoca HE noaacpxKu-
BA€TCA HU B CHHTAKCHUCE, o6nerqa}0u1eM BOCIIpHATHE,
Hu B TexHosoruu 3anpocoB LINQ k SQL. B nocnen-
Heil aJirOpuTM CpaBHEHUS onpeaensercs Tem, kak Obin
yrnopsaoueH cooTBeTcTByrouwmid cronbeu. Ecnu cop-
THpOBKa Oblj1a UyBCTBUTENIbHA K PETHCTPY, Bbl MOXKETE
3aMnpoCHUTb COPTHPOBKY 6e3 yueTa perucrtpa, BbI3BaB
METOO ToUpper B CEJIEKTOPE KJTHOYA:
from p in dataContext.Purchases
orderby p.Description.ToUpper ()

select p;

Untepdenckl IOrderedEnumerable
n IOrderedQueryable

Oneparopbl ynopsiIouMBaHUs BO3BPALLAOT OOBEKTHI
creyHaibHbIX MOATHUIIOB 060061LEHHOrO TMNa
IEnumerable<T>. MeToabl Kjacca Enumerable BO3-
BpallaroT 00beKThl THIMA, pealu3ylollero HHTepdeic
IOrderedEnumerable, a METOAbI KJlaCCa Queryable —
00BbEeKTbl THMA, pealusylollero IOrderedQueryable.
OTH MOATHUMNbI MO3BONSAIOT MOCAEAYIOLIEMY OMEPaTopy
ThenBy YTOUHSTb UMEIOLIMICS MOPSAOK OOBEKTOB, a He
3aMEHSATb €ro Ha HOBBIH.

I[OﬂOI]HMTCIleble YJICHBbI 3TUX MOATHIIOB HE ABJIAIOTCA
OTKPbITbIMH, U TAKHE MOCJIEA0BATE/IbHOCTH BHELLIHE HE
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OT/IMYalOTCA OT O0ObIUHBIX. TOT (pakT, YTO OHU HMelOT
pa3HbI€ THIbI, HAYHHAET UIpaTb POJib TOJIbKO MPH MO-
CJIEAOBATC/IbHOM MOCTPOEHHH 3alpPOCOB:
IOrderedEnumerable<string> queryl =
names.OrderBy (s => s.Length);
IOrderedEnumerable<string> query2 =

queryl.ThenBy (s => s);

Ecnu Bbl ykaxere nans TNEpPEeMEHHOH queryl THN
IEnumerable<string>, BTOpas CTpOYkKa HE€ OTKOMIIH-
JUpyeTcs, MOTOMY YTO OMNEpaTropy ThenBy Ha BXOHE
Hy>KHa NoCJIEA0BATENBHOCTD THMA
IOrderedEnumerable<string>. Bbl MOXeTe H30aBUTD
cebs ot OecrnokoicTBa Mo 3TOMY MOBOJY C MOMOLLbIO
HESIBHOT'O MPUBEIEHHS THIMOB NepeMEeHHbIX 3aNpOoCoB:

var queryl = names.OrderBy (s => s.Length);

[}

var query?2 queryl.ThenBy (s => s);

BnipoueM, HesiBHOE NpHBeAeHHE THIIOB MOXET CaMo MO
cebe coznatb npobnembl. CneayolHii Ko He OTKOM-
MUIUpyercs:

var query = names.OrderBy (s => s.Length);

query = query.Where (n => n.Length > 3);

// Oumbka

Komnunstop aBTOMaTHyecku onpeaesser, YTo query
UMEET THIM IOrderedEnumerable<string>, UCXOOS HU3
THNAa BbIXOJHOH MOCEN0BATENILHOCTH —oneparopa
OrderBy. OnHako omneparop Where B cieayoLuei
CTpOUKE BO3BpallaeT OObIUHYK NOCIENOBaTENbHOCTD
IEnumerable<string>, KOTOPYIO HE€JIb3s TMPHUCBOUTH
nepeMeHHOH query. OOoiTH 3Ty mpobiaeMy MOXHO
aubo nyrem sBHOro npeobpazoBaHus THMa, JUOO C
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MOMOLLBIO METOJa AsEnumerable (), BbI3BAHHOTO MO-
clle oneparopa OrderBy:

var query = names.OrderBy (s =>
s.Length) .AsEnumerable() ;

query = query.Where (n => n.Length > 3);

// OK

OKBUBAJICHTHbIM pELIEHHEM /11 MUHTEPIPETHPYEMbIX
3arpocoB ABJIACTCA BbI3OB ME€TOAA AsQueryable.

MpynnupoBaHue
MeToa Onucaxue JKBMBanNeHTeH
SQL
GroupBy |Pa3buBaer nocneaosa- GROUP BY
TenbHOCTb Ha noanocne-
noBaTenbHOCTU

Onepartop GroupBy

AprymeHTt Tun

BxopgHas nocnepo- |IEnumerable<TSource>
BaTENbHOCTb

CenexkTop kntoua TSource => TKey

CenekTtop anemeHTa [TSource => TElement
(Heobs3aTenbHbIN)

Knacc, BbinonHsio- IEqualityComparer<TKey>
LKA CpaBHeEHUE (He-
obsasarenbHbIn)
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Tun BO3BpaLia€MOro 3Ha4€HHU4:
IEnumerable<IGrouping<TSource, TElement>>

CuHTtakcuc,
obnervyawowmun BocnpusaTue

group BHPAaXeHUe IJIA_SJIeMeHTa by Bhpaxe-
HMe IA_KJoda

OnucaHue

Onepatop GroupBy peopraHu3yeT MJIOCKYK BXOAHYIO
Moc/ie0BaTeNbHOCTb B MOC/EN0BATEAbHOCTb 2PYHA.
Hanpumep, B cienytowiem kone ¢aiinbl B katanore
c:\temp rpynnupyoTcs Mo pacLMpPEeHHIO:

string[] files = Directory.GetFiles
("c:\\temp");

IEnumerable<IGrouping<string, string>> query =
files.GroupBy (file => Path.GetExtension
(file)):
Wnu, ecnu Bam Oosblue HpaBUTCS HesiBHOE Npeobpa-
30BaHHUEC THITOB:
var query = files.GroupBy
(file => Path.GetExtension (file));

BoT kak Hy>xHO nepebuparb 371eMEHTbI pe3yJibTara:
foreach (IGrouping<string,string> grouping in
query)

{

Console.WriteLine ("Extension: " + group-
ing.Key) ;
foreach (string filename in grouping)

Console.WriteLine (" - " + filename);
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Extension: .pdf
-- chapter03.pdf
-- chapter04.pdf
Extension: .doc
-- todo.doc
-- menu.doc

-~ Copy of menu.doc

MeTtoa Enumerable.GroupBy 4YMTAeT BXOJHbIE 3Je-
MEHTBbI BO BpeMeHHblﬁ cJioBapb CIIMCKOB, ‘-lT06bl BCC
JIECMEHTbI C OJWHAKOBBIMH KJIlOYaMH, B KOHLEC KOH-
OB, OKa3aJICb B OAHOM MNOACIMUHCKE. 3arem MECTOL,
co3faer nocienosaTenabHocTb epynn. OaHa rpynna —
3TO MOCJIEA0BATEILHOCTb CO CBOMCTBOM Key:

public interface IGrouping <TKey, TElement>

IEnumerable<TElement>, IEnumerable

// CeoiicTBO Key mnpuMeHseTCsa K NOANOCHenoBa-
TEJILHOCTM B LEJIOM

TKey Key { get; }
1

[lo ymonuaHuio 3neMeHTaMM KaXkAOW Tpynnbl sBis-
IOTCS HenpeoOpa3oBaHHbIE BXOIHbBIE 3JIEMEHTHI, €CJU
Bbl HE yKaXkK€T€ B KaueCTBE apryMeHTa CeJIEKTop aJie-
MeHTa. B crnenyiolem kone Kkaxablii BXOAHOH 3ie-
MEHT MEePEeBOAMTCS B BEPXHHUI perucTp:
.files.GroupBy (file =>

Path.GetExtension (file), file =>
file.ToUpper () ;

CCHCKTOp 3JIEMEHTA HE 3aBUCHT OT CEJIEKTOpA KJjito4a.
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B Hauiem cnyuyae 3TO O3Ha4aeT, YTO CBOMCTBO Key
Ka>K[I0H IpYIbl OCTAETCS B MPEXHEM PETUCTpE:
Extension: .pdf

-- CHAPTERO3.PDF

-- CHAPTERO4.PDF
Extension: .doc

-- TODO.DOC

OOparvTe BHUMaHHE, YTO MOJAKOJIJIEKUHH TeHepHUpy-
I0TCSl OTHIOAb HE B MOPAAKE CAENO0BaHUA KlOueH Mo
andasuty. Oneparop GroupBy 3aHMMaeTcs TOJbKO
rpYNNUpPOBKOH; OH He BBIMOJHAET COPTUPOBKY. To
€CTb, OH COXpaHs’ET MCXOAHbIH MOpALOK ClelOBaHHs
anemeHToB. YTOOBI OTCOPTHPOBAaTH pE3y/bTaT, BbI
JOJDKHBI 1006aBHUTbL oneparop OrderBy:

files

.GroupBy (file =>

Path.GetExtension (file), file =>
file.ToUpper ())

.OrderBy (grouping => grouping.Key);
Onepartop GroupBy JIEFKO W MPSAMOJUHENRHO TPAHCIIH-
PYETCA B CHHTAKCHC, 06nerqa}oumﬁ BOCIPHUATHE!

group BBPAXEHME-AJIS-SJIEMEHTA DY BbPDaXeHUe 4T~
KJII0Ya

Haw koa B COOTBETCTBHH C 3TUM CHHTAKCHCOM 6yueT
BbIMJIAAE€Tb TAK:

from file in files

group file.ToUpper () by Path.GetExtension

(file) ;

[Tono6HO KOHCTPYKLMH select KOHCTPYKLMS group
"3akaHuMBaeT" 3anpoc, eciu, KOHEYHO, Bbl He 100aB-
JsieTe KOHCTPYKLHIO, MPOJOIKAIOLLYHO €ro:

from file in files
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group file.ToUpper () by Path.GetExtension (file)
into grouping

orderby grouping.Key

select grouping;

HpOIlOJl)KCHHe 3anpoca 4aCcTo OKa3bIBa€TCA YMECTHbLIM
npu rpynnupoBaHvy. B crneayiowmem 3amnpoce CKBO3b
(GUIBTP NMpOXOOAT TONBLKO TPYNMbl, COAEpXKallhe Me-
Hee NATH ¢ainos:

from file in files

group file.ToUpper() by Path.GetExtension (file)
into grouping

where grouping.Count() < 5

select grouping;

TNPUMEYAHHUE

KoHCTpyKUMs where nocne group by 3KBMBa-
neHTHa SQL-onepaTtopy HAVING. OHa npumMeHsieT-
€A K Kaxaou noanocnegosaTtenbHOCTU Unu rpynne
B Uenom, a He K oTAenbHbIM 3NemMeHTam.

HHorpa Bac HHTEPECYET pE3y/bTaT arperupoBaHHs B
rpynmne, ¥ Toraa Bbl MOXETE OTKa3aTbCA OT MOAMNOCIIE-
JA0BaTCJIbHOCTH!

string[] votes = {
"Bush", "Gore", "Gore", "Bush", "Bush" };

IEnumerable<string> query = from vote in votes

group vote by vote
into g

orderby g.Count ()
descending

select g.Key;

string winner = query.First(); // Bush
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Onepatop GroupBy
B 3anpocax LINQ k SQL

B nHTepnpeTHpyeMbIX 3anpocax rpynmnupoBaHHE Npo-
MCXOIMT TOYHO Tak xe. OaHako, ecnv B BalleM 3a-
npoce LINQ k SQL ycraHoBieHbl accoLHaTHBHbIE
CBOWCTBA, Bbl 3aMETHUTE, YTO HEOOXOAMMOCTb B IpyIl-
NUPOBAHHHM BO3HHMKAET pexe, YeM MPH CTaHIAAPTHBIX
SQL-3anpocax. Hanpumep, 4toObl BbIAENUTb KIHEH-
TOB, C€NaBILHUX XOTs Obl 1B MOKYNKH, BAM HE HY>KHO
npuberath K MOMOLIH KOHCTPYKUMH group. Cieayto-
LM 3aMpoc NMpeKpacHo CrpaBisieTcs C 3TOM 3aaauei:
from ¢ in dataContext.Customers

where c.Purchases.Count >= 2

select c.Name + " has made " + c.Purchases.Count

+ " purchases";

Curyauus, B KOTOpOH BaM, CKOpee BCEero, moHagoour-
Cs rpynnupoBaHHUE, — 3TO COCTABJIEHHE CITHCKOB BCEX
NpoJAaX MO rpynnam:

from p in dataContext.Purchases

group p.Price by p.Date.Year into salesByYear

select new ({

Year salesByYear.Key,

TotalValue = salesByYear.Sum()
}i

LINQ-onepaTtopbl rpynnupoBaHusi 00pa3yioT Haj-
MHOXeCTBO (YHKLHMOHAJIbHLIX BO3MOXHOCTeH SQL-
oneparopa GROUP BY. Eule ogHMM OTCTynjeHHEM OT
TpaguuMoHHoro SQL sBnsercs orcyTcTBHe 06s3a-
TEJILHOTO MPOELMPOBAHUs MEPEMEHHBIX UK Bblpaxe-
HUH, MCMOJIb30BAHHBIX B IPYNMUPOBAHUH HJU COPTH-
pOBKe.
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FpynnupoBaHue
NoO HEeCKONMbKUM KfHo4am

Bbl MoxxeTe BbINOJHATD rpynnupoBaHue€ Mno cocCTaB-
HOMY KJIKO4Yy C UCMOJIb30OBAHWEM AHOHHUMHOI'O THNA:

from n in names

group n by new { FirstLetter = n[0], Length =
n.Length };

NMonb3oBaTenbCckue Knacchbl
AnA BbIACHEHUA paBeHCTBA

B nokansHOM 3anpoce Bbl MOXKETE nepeaaTbh oneparo-
py GroupBy MOJb30BaTENbCKUH KJ1acC U1 BbIICHEHHS
paBEHCTBA, U3MEHHB TEM CaMbIM aJITOPUTM CPaBHEHHS
kioved. Bnpouem, He06X0IMMOCTb B 3TOM BO3HMKAET
peaKko, MOTOMY 4YTO CMCHbI CeJeKTOpa KJI4a, Kak
npasuio, 6bIBaeT pocraroyHo. Hanpumep, B crieayro-
1eM 3anpoce NPOUCXOAMT rpynnupoBaHue 6e3 yuera
perucrpa:

group name by name.ToUpper ()

Onepauuum

Hag MHOXeCTBaMu

MeTon Onucanue JkBMBanNeHTeH
sQL

Concat BosBpalyaet koHkaTe- |[UNION ALL

Hauuo oTAENbHbIX
anemeHTOB 06eunx no-
cnepoBaTenbHOCTEN
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(OKOHYaHue)
Meton OnucaHue 3kBUBaneHTeH
SQL
Union BosspallaeT koHkaTe- |UNION

Hauuio OTAENbHbIX
anemeHToB o6eunx no-
cnepoBaTenbHocTew,
Ho 6e3 noBTOpeHUI

Intersect |BosBpallaeT anemeH- |[WHERE .. IN (..)
Tbl, NpUCYTCTBYIOLWME
B 0beunx nocneposa-
TENbHOCTAX

Except BosspalwiaeT anemeH- |EXCEPT
Tbl, NPUCYTCTBYIOWME B
nepBoW, HO OTCYTCT-

Byouwime Bo BTOpOI7| NO- |WHERE .. NOT IN
cnepoBaTenbHOCTU (..)

nwnn

Onepatopbl Concat u Union

Onepatop Concat BO3BpALUAET BCE NIEMEHTbI NMEpBOH
noce10BaTeabHOCTH, 32 KOTOPbIMH MIYT BCE 3JIEMEH-
Tbl BTOpoi. OnepaTop Union O€NA€T TO JKE CAMOE, HO
yOupaeT NoBTOPEHHS:

int[] seql = {1, 2, 3}, seq2 = { 3, 4, 5 };
IEnumerable<int>

concat = seql.Concat (seq2), // EL, 2, 3,
3, 4, 5}

union = seqgl.Union (seq2); /7 {1, 2, 3,

4, 5}



154 LINQ

OnepaTtopsl Intersect
n Except

Onepatop Intersect BO3BpAlAeT 3J€MEHTbI, O0LHe
IS ABYX mochnenoBaTesibHocTeld. OnepaTop Except
BO3BpPALLAET 3JIEMEHTHl MEPBOM MOCIEN0BaTENbHOCTH,
KOTOpBIX Herm BO BTOPOM:

int[] seql = { 1, 2, 3}, seq2 = { 3, 4, 5 };
IEnumerable<int>

commonality = seql.Intersect (seq2), /7 A
3

differencel = seql.Except (seq2), // A
1, 2}

difference2 = seqg2.Except (seql): /0
4, 5}

MeToa Enumerable.Except YCTPOEH ClIEAYHOLUHUM 06-
pa3oM: OH 3arpy’kaeT BCe 3JeMEHTbl NepBoil nocneno-
BaTEIbHOCTH B CJIOBapb, 3aTeM YJalseT U3 cCioBaps
3JIEMEHTHI, MPHUCYTCTBYIOLIHME BO BTOpPOW MOCien0Ba-
TenbHOCTH. SQL-3KBHBaNIEHTOM SBJSETCS MOA3anpoc
NOT EXISTS WM NOT IN:

SELECT number FROM numberslTable

WHERE number NOT IN (SELECT number FROM num-—
bers2Table)

MeToabl npeobpa3zoBaHus

TexHonorus LINQ pabotaer, B OCHOBHOM, ¢ mnoce-
JIOBATENILHOCTAMHU, TO €CThb KOJUIEKUMAMH THMA

IEnumerable<T>.
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hACTOﬂblﬂpeO6pa30BaHHﬂ W3MEHSIOT TUTbI KOJUIEKLHWH:

MeTton OnucaHue

OfType MNpeobpa3syeT IEnumerable B
IEnumerable<T>, oTOpacbiBas ane-
MEHTBbI, Y KOTOpbIX NpeobpasoBaHue Tuna
3aKOHYMNOCbH HeycnewHo

Cast MNpeobpasyeT IEnumerable B
IEnumerable<T>, BO36yxaan ucknio-
YeHWe Npu HanuuuKu ANeMEHTOB, Y KOTO-
pbix Npeobpa3oBaHue TuNa 3aKOHYUNOCH

HeycnewHo
ToArray MNpeobpa3syeT IEnumerable<T>B T[]
ToList MNpeobpa3syeT IEnumerable<T>

B List<T>

ToDictionary |MpeoBpa3syeT IEnumerable<T>
B Dictionary<TKey, TValue>

ToLookup MNpeobpasyeT IEnumerable<T>
B ILookup<TKey, TElement>

AsEnumerable [[TpeobpasyeT k Tuny IEnumerable<T>

AsQueryable [[peobpasyeT k TUNy IQueryable<T>

Onepatopbl OfType u Cast

Onepatopbl OfType M Cast MPUHHUMAIOT KOJUIEKLHMIO He-
00600LIEHHOr0 THNAa IEnumerable M TEHEPUPYIOT KOJ-
JeKUMIO 0000LIEHHOro THMa IEnumerable<T>, K KOTO-
po#H Bbl BNOC/IEACTBHH CMOXKETE MPUMEHHTB 3arpoc:

// Tun Arraylist omnpeneneH B NpOCTpPaHCTBE MMeH
System.Collections
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ArrayList classicList = new ArrayList();
classiclList.AddRange ( new int([] { 3, 4, 5 } );
IEnumerable<int> sequencel = classi-
cList.Cast<int>() ;
OTH oneparopnl BEAYT cebs no-pa3sHoOMy, Koraa
BCTpeanﬂ‘BXOﬂHOﬁ 3JICMCHT HECOBMECTHUMOI'O THINA
OnepaTtop Cast BO30YXIaeT UCKIIOUEHHE, a OfType
urHopupyer Takoit snemeHt. [Ipogomkum npeasiny-
LIHUH npumep:
DateTime offender = DateTime.Now;
classicList.Add (offender);
IEnumerable<int> sequence? = classicList
.OfType<int>(), // OK - urHopupyer DateTime
IEnumerable<int> sequence3 = classicList

.Cast<int>(); // Bo3ByxmaeT MCKIIOUeHMuE

[MpaBuia COBMECTMMOCTH THIOB 3JIEMEHTOB B TOYHO-
CTH COBMAJalOT C TEMH, MO KOTOpbIM paboTaeT onepa-
uus is a3bika C#. B 3ToM MOXKHO yOenuTbCs, H3YyUHB
BHYTPEHHIOIO peajiu3alMio MeToaa OfType:

public static IEnumerable<TSource> OfType
<TSource>

(IEnumerable source)

foreach (object element in source)
if (element is TSource)
yield return (TSource)element;
}
V MeTtoaa Cast MpaKTHYECKM TaKas ke peasu3aums,
€CJIK HE CUHUTATb OTCYTCTBHE MPOBEPKH HAa COBMECTH-
MOCTb THIIOB:

public static IEnumerable<TSource> Cast
<TSource>
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(IEnumerable source)

foreach (object element in source)
yield return (TSource)element;

}

rIOCHe}lCTBHeM TaKHUX peaﬂmaunﬁ ABJIAETCA HEBO3-
MOXXHOCTb HCIOJIb30BaTh OMepaTrop Cast A Mpeod-
pa3oBaHUs 3JIEMEHTOB H3 OAHOI0 THIA-3HAYEHHUA B
IIpyl"OFl (IUIH 3TOro BaMm MNpUAETCs BBIMOJIHATL OlNEpa-
TOp Select). IHBIMHU ci0BaMu, onepatop Cast He 00-
JlagaeTr rH6KOCTblO onepaur npuBeaAC€HUSA THIIOB B
CH#, xoTopas onycKaeT cTaTHYecK1e npeodpa3zoBaHusl
THUIIOB, HalNIpHUMEp:

int i = 3;

long 1 = i; // CraTnueckoe mnpeobpa3oBa-
Hue int->long

int i2 = (int) 1; // CraTnueckoe mnpeobpa3oBa-—
e long->int

MBIl MOXXEM MPOWUTIOCTPHUPOBATh CKa3aHHOE, MOMbI-
TaBLIUCb BOCIIOJIb30BATbCs Orne€paTopaMH OfType HJIH
Cast A npeoOpa3oBaHUs MOC/IENOBATENbLHOCTH YU-
CeJl int B MOCJE€A0BATEIbHOCTb YHUCEIN long:

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

IEnumerable<long> testl = inte-
gers.0fType<long>() ;

IEnumerable<long> test2 = integers.Cast<long>();

Korna mbl OyneM nepebupaTb 3neMeHThbl nocienoBa-
TEIbHOCTH, 3aMnpoc testl HE BO3BPATHT HH OHOTO
3JIEMEHTa, a test2 BO30yaMT HckoueHue. M3yuenue
peasMzauMy OfType AAeT OTBET Ha BOMPOC, MOYEMY
370 Tak. [locne nMoacTaHOBKM TSource Mbl MOJy4YaeM
crieyiollee BblpakeHHe:

(element is long)
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OHo BO3BpaliaeT false A0S int element M3-3a OT-
CYTCTBHS OTHOLUEHHS Hac/el0BaHHs.

Kak MbI y>xe roBopuiu paHee, peLieHHe COCTOUT B HC-
NoJIb30BaHUH OOBIYHOTO OMeparopa Select:

IEnumerable<long> castlong =

integers.Select (s => (long) s);

Oneparopbl OfType W Cast MOJIE3Hbl TAKXKe MPH Mpe-
0o0pa3oBaHHM THMA 3€MEHTOB 0000UIEHHOH BXOAHOM
nocinenosarenbHocTd. Hanpumep, ecnu y Bac ecth
BXOAHas 1nocjea0BaTeIbHOCTh THNA
IEnumerable<Fruit> (fruit— ¢pykTbl, npum. ne-
peB.), TO onepaTop OfType<Apple> (apple — s6m0Ko0,
MpuUM. nepes.) OyaeT Bo3BpalLaTh TONbKO 16J0KH. 3TO
oueHb yno6Ho B 3anpocax LINQ k XML.

Onepatopbl ToArray, TolList,
ToDictionary v ToLookup

Onepartopbl ToArray M ToList BO3BpAalLAlOT pe3yJib-
TaTbl B BUAE MaccuBa uiu obobueHHoro crnucka. OHH
BbI3bIBAIOT  ()OPCUPOBaHHLIH Mepebop 31MeMEHTOB
BXOJHOHM MOC/e10BaTeNbHOCTH (ECIH MOA3aNpoc WM
JepeBO BbIpOKEHHH He CO3Jand JOMOJHUTENbHbIH
ypOBeHb KOCBEHHOCTH). [IpuMepbl NpUBOAMIIKCH pa-
Hee B paz0. "Omnooicennoe goinoanenue”.

Onepatopbl ToDictionary H ToLookup MPHHHMAIOT
cllelyloLe apryMeHTbI:

AprymeHTt Tun

BxoaHas nocnepoeatens- |IEnumerable<TSource>
HOCTb
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(okoH4aHue)
AprymeHTt Tun
CenekTop knoya TSource => TKey
CenekTtop anemeHTa TSource => TElement
(HeobsazaTenbHbIN)
Knacc, BbinonHsaowun IEqualityComparer<TKey>
cpaBHeHue (Heobssa-
TenbHbIN)

OnepaTtop ToDictionary Toxe (opcHpyeT Hemen-
JIEHHOE BbITIOJIHEHWE M 3aMuCbIBAaeT pe3yJbTaTbl B
0000111eHHbIH c10Bapb. BblparkeHue-cenekTop kitoua
JO/DKHO BO3BpALLATh YHUKAJILHOE 3HaY€HHE AJS KaX-
JOrO 3J1EMEHTa BXOJHOH M0C/e10BaTeNbHOCTH; B MpPO-
TUBHOM cllyuyae OyaeT Bo30Yy>KAEHO UCKIItOYEeHHe. 3aTo
oneparop ToLookup MO3BOJISIET HMETb MHOTO 3JIEMEH-
TOB JUlsl OHOTrO Kitouya. Mbl onucanu Tabiauibl npo-
cMmoTpa paHee B pa3o. "Obvedunenue u mabauyvl npo-
cmompa”.

OnepaTopbl AsEnumerable
u AsQueryable

Oneparop AsEnumerable mnpeobpa3yeT THN MoOCieno-
BaTeNbHOCTH "BBepX", K THMYy IEnumerable<T>, 3a-
CTaBJisisi KOMIUJIATOP CBSA3bIBAaTh Oy1ylUHe onepaTopsl
3arpoca ¢ MeTOlaMH Kjacca Enumerable, a He KJjlacca
Queryable. [Ipumepsl cM. B pazo. "Humepnpemupye-
mule 3anpocwl”.
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OnepaTop AsQueryable npeoOpa3yeT THI MOCe10Ba-
TEAbLHOCTH "BHHU3" K THMY IQueryable<T>, €C/lH OHa
peanusyet 3TOT uHTepdeiic. B npoTHBHOM ciyyae ox
co3aaer 000J04YKY THMA IQueryable<T> BOKPYT JIO-

KaJIbHOI'O 3anpoca.

NMoanemeHTHLIE onepauun

MeTon OnucaHue JKkBUBanNeH-
TeH SQL

First, Bosspauwaer SELECT TOP 1
FirstOrDefault nepsbIv ane- ... ORDER BY

MEHT nocneno-

BaTeNbHOCTY,

BO3MOXHO,

yAO0BNETBOPAIO-

Wun npeauvkaty

Last, LastOrDefault

Bosspawaer
nocneaHuin
3NeMeHT nocne-
n0BaTENbLHOCTY,
BO3MOXHO,
yAOBMNETBOPSIO-
Wi npeaukaTy

SELECT TOP 1
... ORDER BY
... DESC

Single,
SingleOrDefault

OKBUBANEHTHbI
MeToaam
First/FirstO
rDefault, HO
BO30yxAaloT uc-
KNoYeHne npu
Hanuuun bonee
OAHOro noaxo-
aawWero ane-
MeHTa
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(OKOHYaHue)
MeTopn OnucaHue JkBuBaneH-
TeH SQL
ElementAt, Bosspawaet Bo3byxpaetcs

ElementAtOrDefault |3neMeHT, CTOA- |UCKNOYEHUE
LKA B yKa3aH-
HOW no3uuuun

DefaultIfEmpty Bosspauwaet OUTER JOIN
null wnn
default (TSou
rce), ecnus
nocneposa-
TeNnbHOCTU HeT
3NeMeHTOoB

MeToabl, HMeHa KOTOpPbIX 3aKaHUMBAKOTCS Ha
"OrDefault", Bo3BpamawT default (TSource) (a He
BO30Y>KAaIOT UCKITIOUEHHE), eClId BXO/Has NocieaoBa-
TeNbHOCTb MYCTa WJIKM HU OAMH €€ JJIEMEHT He YAOBJe-
TBOpSAET 3a/IaHHOMY TIpPEAUKATY.

KOHCprKLlHﬂ default (TSource) paBHAETCA 3Haue-
HUIO null AAS CCBUIOYHBIX THMOB WM 3HAUYEHHIO,
cMbIcn KoToporo "mycto" (kak npaBWio, HOMb), AJis
THUIMOB-3HAYEHHH.

OnepaTtoptl First, Last n Single

AprymeHTt Tun
WcxoaHas nocneposartens- IEnumerable<TSource>
HOCTb

MpeaukaTt (HeobAsaTenbHbln) [TSource => bool

6 3ak 628
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B cnenytoweM mnpumepe aeMOHCTpHpyercs pabora
OnepaTopoB First M Last:

int([] numbers = { 1, 2, 3, 4, 5 };

int first = numbers.First();

// 1

int last = numbers.Last();

/75

int firstEven = numbers.First (n =>n % ==
0); // 2

int lastEven = numbers.Last (n =>n % 2 ==
0); // 4

A 31€Chb CpaBHHBaI'OTCﬂ OnepaTopbl First 17
FirstOrDefault:
// BosByxnaeTcs MUCKIIOUYEHME

"int firstBigError = numbers.First (n =>n >
10);

// Pesynbrarom Bymer O:

int firstBigNumber = numbers.FirstOrDefault (n
=>n > 10);

YT1o6bl He ObINIO UCKITIOUEHHS, METOly Single Tpeby-
€TCS POBHO OJMH MOAXOAALUMH 3JIEMEHT, a METody
SingleOrDefault HY>XHO OOUH WU HONb noaxoasawux
JJICMCHTOB!

int onlyDivBy3 =

numbers.Single (n =>n % 3 == 0); // 3
int divBy2Err =

numbers.Single (n =>n % 2 == 0); // Oumbka:
2 NOIXOINUT :
int singleError =

numbers.Single (n => n > 10); // Oumbka:

HEeT COOTBETCTBUM
int noMatches =

numbers.SingleOrDefault (n => n > 10);
// 0
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int divBy2Error =

numbers.SingleOrDefault (n =>n % 2 == 0); //
Oumbka

Onepartop Single sBAseTCS cambiM TpeOOBaTeIbHbIM

B 3TOM cemeECTBe,a onepartopbl FirstOrDefault H
LastOrDefault — CaMbIMH TOJIEPAHTHBIMH.

B 3anpocax LINQ k SQL oneparop Single 4acTo Hc-
nonb3yercs A MoJlyyeHUs CTPOKH TabJMLUbI MO nep-
BHUHOMY KJIIOUY:
Customer cust =

dataContext.Customers.Single (c => c.ID == 3);

Onepatop ElementAt

AprymeHr Tun
NcxoaHas nocneposaTens- IEnumerable<TSource>
HOCTb

Nupaekc sosspalaemoro ane- |int
MeHTa

Oneparop ElementAt BO3BPALLAET N-HbIHA 3IEMEHT MO-
CeJ0BaTeNIbHOCTH:

int([] numbers = { 1, 2, 3, 4, 5 };

int third = numbers.ElementAt (2);

// 3

int tenthError = numbers.ElementAt (9);

// Oumbxka

int tenth = numbers.ElementAtOrDefault (9);
// 0

MeToa Enumerable.ElementAt HamucaH TaK, 4TO €C-
JIM BXOAHasg MNoOcCaea0BaTEC/IbHOCTb PE€alu3ye€T HHTEP-
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(delc IList<T>. OH BbI3bIBAET HHAEKCATOP IList<T>,
B npoTtHBHOM cnyuae nepebupatoTcs # 3EMEHTOB MOo-
CNe0BaTeNIbHOCTH, W BO3BpaAlllae€TCs ClIeAYIOLLHHA.
Onepatop ElementAt He MOAAEPXKHBAETCS TEXHONO-
rueid LINQ k SQL.

Onepatop DefaultifEmpty

Oneparop DefaultIfEmpty npeodpasyer nycTbie noce-
JOBaTeJIbHOCTH B null WK default (). OH npumeHseTcs
MpH HaNMCaHUW TUTOCKMX BHELUHUX OOBEIMHEHHIt; cM.
paszo. "Buewnue o6veounenus ¢ nomowwio onepamopa
SelectMany" v "ITnockue gnewnue obvedunenus”.

MeToabl arperupoBaHus

MeTton Onucanune JkBUBanNeHTeH
SQL
Count, BosspawyatoT konuuectso |COUNT ()
LongCount 31EMEHTOB BO BXOAHOW
nocneaoBaTeNbHOCTH,

BO3MOXHO, YA0BNETBO-
PAIOLMX 3a4aHHOMY
npeaukary

Min, Max BosepawaloT HaMMeHb-  [MIN (), MAX ()
WA N, COOTBETCTBEHHO,
HanbonbLwWn 3NeMeHT
nocnepoBaTenbHOCTU

Sum, Average |BblMMCNKAIOT CyMMy U SUM (), AVG ()
cpeaHee apudmeTuye-
CKO€ 3NeMeHTOB nocne-
[0BaTENbHOCTH
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(oKOHYaHue)
Meton OnucaHue 3KBMBaneHTeH
sQL
Aggregate |BbinonHsieT arpermpoBa- (Bo3byxpaetcs
Hue, onpeaensiemoe UCKNOYeHne
nonb3oBaTenem
Onepatopbl

Count n LongCount

Apryment Tun
WNcxonHasa nocneposaTens- IEnumerable<TSource>
HOCTb

MNpeaukat (HeobasatenbHbin) |TSource => bool

Oneparop Count NpocTo nepeGHpaeT 3/1EeMEHTHI Mo-
CJIE0BATENIbHOCTH, BO3Bpalllas HX KOJIMYECTBO:

int fullCount = new int[]) { 5, 6, 7 }.Count();
// 3

MeTtoa Enumerable.Count MNPOBEPSET, peasu3yeT Ju
BXO/IHasl M0CJIe10BATENILHOCTD uHTepdeiic

ICollection<T>. Ecnu peanusyeT, oH MpocTo Bbi3bl-
Bae€T MeToJ ICollection<T>.Count. B npoTHBHOM
cillyqae OH mnepeOUpaeT BCe 3/IEMEHTbI, YBEIU4HBas
CUETUMK.

npl/l HCO6XO[II/IMOCTH Bbl MOXETE YKa3aTb NpeAHKaT:
int digitCount =
"pa55w0rd".Count (c => char.IsDigit (c)); // 3
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Oneparop LongCount JelaeT TO XKe camoe, YTO U
Count, HO Bo3BpallaeT 64-6UTOBOE LiEN0e, YTO MO3BO-
JiSeT UMEeTb JeJ10 C MOCeI0BaTEeNbHOCTIMH U3 Ooliee
4yeM JBYX MUJIJIUAPAOB 3JIEMEHTOB.

OnepaTopbl Min u Max

AprymeHr Tun
NcxopHas nocnepoBatens- IEnumerable<TSource>
HOCTb

Cenekrtop pe3ynbTaTa (Heobs- |TSource => TResult
3aTenbHblN)

OnepaTtopbl Min M Max BO3BpallalOT HAUMEHbLUWI W
HauOONbLUMI 3NEMEHTbI MOCe10BATENILHOCTH:

int([] numbers = { 28, 32, 14 };
int smallest = numbers.Min(); // 14;
int largest = numbers.Max(); // 32;

Ecnu Bbl ykaxkeTe BblpaK€HHE-CEIEKTOp, KaXKAblH
3/IEMEHT BHavane OyJeT NoABEpPrHyT NPOEKLIMH:

2

int smallest = numbers.Max (n =>n % 10); // 8;

BblpameHue-ceﬂeKTop 06513aTeano, €CJIH 3JIEMEHTHI
camMu no cebe He noanexxar CpaBHEHHKO, TO €CTb HE
peanusytoT UHTepdeiic IComparable<T>:

Purchase runtimeError =

dataContext.Purchases.Min (); //
OuniOka BHIIOJIHEHUSA

decimal? lowestPrice =

dataContext.Purchases.Min (p => p.Price); //
OK
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BeipaxkeHue-cenekTop onpeaesnser He TOJMbKO TO, Kak
CPaBHHBAIOTCS 3JIEMEHTbl, HO U KOHEUYHbIH pe3yJbTar.
B npeabiaywieM npumepe pe3ysibTar MpeacTaBiserT
co00i1 necaTHUHOE 3HaYeHHe, a He 00beKT "nokynka'.
Yr1obbl monyuuth "caMmylo AeweByiO MOKYNKY", Bbl
JIOJKHBI cies1aTh NoA3anpoc:
Purchase cheapest = dataContext.Purchases
.Where (p => p.Price ==
dataContext.Purchases.Min (p2 => p2.Price))

.FirstOrDefault () ;

B 3Tom cnyuae Bbl Morau 6b1 copMyIHpOBaTh 3anpoc
M 0e3 arperdpoBaHHsi, a C MOMOLUBIO OMEPATOPOB
OrderBy U FirstOrDefault.

Onepartopbl Sum n Average

AprymeHr Tun

UcxoaHaa nocneposatens- |[IEnumerable<TSource>
HOCTb

Cenektop pesynbraTta (He- [TSource => TResult
obs3aTenbHbIN)

Oneparopbl Sum W Average SBJSIOTCA OMEpaToOpamH
arperupoBaHusa M HUCMNOJIB3YKOTCA aHaJIOrM4HO onepa-
TOpaM Min M Max:

decimal[] numbers = { 3, 4, 8 };

decimal sumTotal = numbers.Sum(); // 15

decimal average = numbers.Average () ; //°5
(cpenHee apudpmMmeTndeckoe)
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Cnenyloluit Kol BO3BpallaeT CYMMapHYIO JJIUHY
BCEX CTPOK MacCHBa names:

int combinedLength = names.Sum (s => s.Length);
// 19

OnepaTOpbl Sum U Average CTPOrd MO OTHOLUEHHIO K
tinaMm. Mx onpenenenus »*ecTko 3aKOAMPOBAHLI B
Ka>Xxa10OM YHCJIOBOM THne(int,long,float,doubl&
decimal M HX BEpPCHH, AOoNyCKaroUME 3HAYCHUE
nul l). B otnuuue ot HUX onepaTtopsl Min U Max MO-
ryT HanpsMmyto paboTaTb C 4e€M YroaHO, €CiH OHO
peanusyeT HHTep¢eﬁC IComparable<T>, HamnpuMmep,
CO CTpOKaMH.

Bonee Toro, Average Bceraa BO3BpallaeT 3HaueHHs
decimal WM double B COOTBETCTBHH C TaKOW TAOIULICH:

Tun cenekrTopa Tun pe3ynbraTa
decimal decimal
int, long, float, double double

3TO 03HAyaeT, YTo CeAYIOLHH KO HE OTKOMIUIIUPY-
etcs ("HeBO3MOXKHO npeodpa3oBaTh double B int"):

int avg = new int[] { 3, 4 }.Average();

A 3TOT KO/ YCMeELHO NMPOHAET KOMNHIALMIO:

double avg = new int([] { 3, 4 }.Average(); //
3.5

Onepatop Average HesBHO mnpeobpa3yeT BXOAHbIE
3HaueHus, 4yToObl u30exaTb MOTEpH TOHHOCTH. Mbl
BbIUMCIISAIM CpelHee apU(MeTHYeCKoe ABYX LEJbIX
uyucen W noayuuad 3.5, He npuberas K NpHUBEAEHHUIO
THMa BXOAHBIX 3JIEMEHTOB:

double avg = numbers.Average (n => (double) n);
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B 3anpocax LINQ k SQL onepaTtopbl Sum U Average
TpaHCAUpPYIOTCS B cTaHaapTHele SQL-onepatopbi.
Cnenyrowmii 3anpoc Bo3BpallaeT HHGOpPMALMIO O
KIMEHTaX, Y KOTOpbIX CPEAHSs CTOMMOCTb MOKYMOK
npesbiwwaeT 500 nonnapos:

from c in dataContext.Customers

where c.Purchases.Average (@ => p.Price) > 500

select c.Name;

OnepaTop Aggregate

Oneparop Aggregate TMO3BOJNSET BaM MOAKJIKOYATH
CBOW @JIrOpUTM aKKYMYJIMPOBaHUS s peajM3auuu
HECTAHAApPTHOI0 arp€rupoBaHus. OH He noaaep>xKuBa-
.etcs B 3anpocax LINQ k SQL u sBnsercs noBonbHO
cneuHaIM3UpPpOBAHHbBIM. B cileayromemM Koae€ rokasa-
HO, KaK Aggregate MOXET BbIMOJIHATb pa60Ty onepa-
TOpa Sum:

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

int sum = numbers.Aggregate (0, (seed, n) =>
seed + n);

IlepBblit aprymeHT onepatopa Aggregate — 3TO Ha-
uaisiioe 3HayeHue, ¢ KOToporo Ha4MHae€TCad aKKymy-
aupoBaHue. Bropoii — BblpaxkeHHe, OOHOBAsAIOLLEE
AKKYMYJIUPYEMOC€ 3HAYEHUE TPH MOCTYIJIEHHU HOBOI'O
2JICMCHTA. an JK€JIaHHHU Bbl MOXETE YyKa3aTb TpeTl/lﬁ
apryMeHT, KOTOpbIii OyaeT MpoeuupoBaTb aKKyMyJsiH-
POBaAHHOE 3HAYEHHUE B OKOHYAaTEbHbIH pe3yibTar.

CnoxHocTb paboTbl ¢ OMEpPaTOPOM Aggregate COCTO-
WT B TOM, YTO MPOCTOM CKaNSpHbIH TUM peaKo NOAXo-
OUT Ha poib akkymyasTtopa. Hampumep, uToObl Bbl
JIOJKHBI CJIEAUTb HE TOJIBKO 3@ CYMMO#, HO M 3a Te-
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KYLIMM KOJMYECTBOM 31eMeHTOB. HanucaHue nosb3o-
BaTeNbCKOr0 THUMA-aKKyMYJiTopa peluiaer npobiemy,
HO TpebyeT 6ObLIMX YCHAUH NO CpaBHEHHIO C OObIY-
HbIM NMOAXOA0M, KOTOPbIH CBOAHUTCS K MCMOJIb30BAHHIO
LMKNA foreach AJs BbITOJIHEHUS arperMpoBaHus.

KBaHTucunkartopbl

MeToa OnucaHue JKkBUBANEHTeH
SQL

Contains [Bo3spawiaeT true, €cnuM |[WHERE ... IN (...)
BXOAHAA nocnepgoBaTtenb-
HOCTb COAEepPXUT AaHHblﬁ
ANEMEHT

Any BosspawiaeT true, ecnu |WHERE ... IN (...)
Kakne-nubo anemMeHTbI
yAOBNETBOPAIOT yKa3aH-
HOMY npeaukaTty

All BosspawiaeT true, ecnu |WHERE (...)
BCe 3NeMeHTbl yaosne-
TBOPAIOT yKasaHHOMY npe-
avkaTy

Sequence |BosBpawaerT true, ecnu
Equal aneMeHTbI BTOpOil Nocne-
00BaTENbHOCTU UAEHTUY-
Hbl 3NEMEHTaM Nepeom

Onepartopbl Contains n Any

Onepatop Contains MpPUHUMAeT aprymMeHT THNa
TSource; a Any NpPHHUMaeT HeoOs3aTeNbHbIH apry-
MEHT-TpeMKarT.
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Oneparop Contains BO3BpALLAET true, €CJAM yKa3aH-
HbIH 3JIEMEHT MPUCYTCTBYET B MOCJI€10BATEIbHOCTH:
bool isTrue = new int([] { 2, 3, 4 }.Contains
(3):
Onepatop Any BO3BpAlL@eT true, €ClAH yKa3aHHoé BblI-
pPaXXKE€HHE HCTHHHO XOTH Obl JAJ11 OAHOI'O 3JIEMEHTA. Mbi
MOXEM MNepenucarb ﬂpellblllyllll/lﬁ 3arnpoc, UCNnoJib3ys
oneparop Any:
bool isTrue = new int[] { 2, 3, 4 }.Any (n => n
== 3);
Oneparop Any MOXET ' jaenaTb BCe, 4YTO Jenaer
Contains, ¥ aaxe Gonblue:
bool isFalse = new int[] { 2, 3, 4 }.Any (n => n
> 10);
Brizos oneparopa Any oe3 npe€avkara BO3BpallacT
true, €CJIH NMOCJIEAOBATC/IbLHOCTb COACPKHUT OAWUH HIIH
HECKOJIbKO 37eMeHTOB. Bot €le OAHH BapHaHT Ipe-
JblAYLLIEro 3anpoca:
bool isFalse = new int(] { 2, 3, 4 }

.Where (n =>n > 10) .Any();

OcobeHHOo none3eH oreparop Any B noasarnpocax.

Onepatopsbl All n SequenceEqual

Oneparop All BO3BpalLAeT true, €CJAH BCE JIEMEHTHI
NOCJIEAOBATENILHOCTH  YAOBJIETBOPAIOT — MPEAHUKATY.
Crenyrowuii 3anpoc Bo3BpaliaeT WHhopMalu1io o no-
KynaTteadax, COBEpLIUBLIUX MOKYINKW MEHbLIEC, YEM Ha
100 nonnapos:

dataContext.Customers.Where

(c => c.Purchases.hAll (p => p.Price < 100));
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Onepartop SequenceEqual CpaBHHBAET JBE MOC/IEN0-
BaTesbHOCTH. OH BO3BpallaeT true, €CJAH MOC/e10Ba-
TEJILHOCTH COAEPXKAT OJIHU U T XK€ BJIEMEHTbI, pacmno-
JIOXKEHHbIE B OJIMHAKOBOM MOPSJIKE.

MeToabl reHepupoBaHus
Konnekuumn

MeTton OnucaHue

Empty Cosaaet nycTyro nocneaosartenb-
HOCTb

Repeat Co3aaeT nocneaoBaTenbHOCTL U3

OANHAKOBbIX 3TIEMEHTOB

Range CosfaeT nocneaosaTenbHOCTb Le-
nbix ynucen

Empty, Repeat W Range SBJSIOTCS CTATHYECKHUMH Me-
ToAaMU (He MeTOJaMM paclMpeHHs), KOTOpble reHe-
PUPYIOT NPOCThIE JOKATbHbIE MOC/IEI0BATENbHOCTH.

MeTtoa Empty

MCTO)1 Empty €034a€T NMYCTYIO MOCJA€A0BATENbHOCTD,
U eMmy TpeOyeTrcs €AWHCTBEHHbIH apryMeHT, YyKa3sbl-
BalOLLHUK THIN:

foreach (string s in Enumerable.Empty<string>())

Console.Write (s); // <Huuero>

B koMOHHaluMu ¢ omepaTopoM 2?2 MeTOJ] Empty Bbl-
MOJTHAET AeHCTBHSA, 0OpaTHble METOAY DefaultIfEmpty.
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[Ipeanonoxum, HanmpuMep, YTO Yy Hac ecTb CTYMeH4Ya-
ThIi MAaCCHB L€NbIX, U Mbl XOTHUM coOpaTb BCE YMcia B
onvH nnockuit  cnucok. Cnenywoowuid  3anpoc
SelectMany 3aKOHYMTCS Heynaued, eciau XoTs Obl
OZIMH U3 BHYTPEHHHX MacCHBOB paBHAETCS null:

int[] [] numbers =

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

null // aToT null-MaccuMB NOPUBOIUT K Heycleu-
HOMY
// BBIIOJIHEHMIO CJIefyluWero 3amnpoca
}i
IEnumerable<int> flat =

numbers.SelectMany (innerArray => innerArray);

Metoa Empty WM onepaTop ?? COBMECTHO PELIaloT 3Ty
npobnemy:
IEnumerable<int> flat = numbers

.SelectMany (innerArray =>

innerArray ?? Enumerable.Empty
<int>()):;

foreach (int i in flat)
Console.Write (i + " "); // 123456

MeToabl Range u Repeat

MeToabl Range U Repeat pabOTalOT TOJILKO C UETbIMH
uyucnaMd. Metoa Range MPUHUMAET HayasbHbIA HH-
JIEKC U KOJIMUECTBO 3JIEMEHTOB:

foreach (int i in Enumerable.Range (5, 5))

Console.Write (1 + " "); // 56789
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MeTon Repeat NPUHHUMAET KOJMYECTBO MOBTOPEHUH M

KOJIHYECTBO LLHAroB:

foreach (int i in Enumerable.Repeat (5, 3))
Console.Write (i + " "); ., [/ 51505

3anpocsbl LINQ k XML

[Tnarpopma .NET Framework npenocrasnser psn
API-untepdeiicos ans paborbl ¢ XML-naHHbIMH. Ha-
uyuHas ¢ Framework 3.5, ocHOBHO#1 TexHo/IOrHeEl He-
creyuanu3upoBaHHoil obpaborku XML-nokymeHTOB
aBasitoTcs 3anpockl LINQ k¥ XML. B 3ty TexHonoruto
BXOAAT oObekTHas Moaenb XML-nokymeHToB, yno6-
Has ans ¢opmynuposanus LINQ-3anpocos, 1 Habop
JIOMOJIHUTENbHBIX ONepaTopoB 3anpocoB. B 6onbLinH-
CTBE CUTYaLMH 3TOro0 JOCTAaTOYHO 11 MOJIHOrO OTKa3a
OT npeAdlecTBYIOlEel 00beKTHOH Moaenu, ynoBe-
TBOpsitolued TpebosaHuaM W3C u HocaweHd HMs

XmlDocument.

TTPUMEYAHUE

O6bekTHaa Mofenb AOKYMEHTOB, NPUHATAN B Tex-
Honorun "LINQ k XML", TwaTtenbHo npogyMaHa v
UMeeT WUCKNIOYNTENBHO BbICOKYI0 NPOU3BOAUTENb-
HocTb. [laxe B oTpbiBe oT LINQ 3ta obbekTHas
MOAENb MOXET CNyxuTb "obneryeHHbIM" hacagom
ANS  HU3KOYPOBHEBLIX KNAaccoB XmlReader W
XmlWriter.

Bce tunsl, Heo6xoaumsle ans 3anpocos LINQ k XML,
onpeeNeHbl B MPOCTPAHCTBE UMEH System.Xml.Ling.
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O630p apxXUTEKTYpbI

Paccmorpum takoi XML-daiin:

<?xzml version="1.0" encoding="utf-8" stand-
alone="yes"?>

<customer id="123" status="archived">
<firstname>Joe</firstname>
<lastname>Bloggs</lastname>

</customer>

Kak u Bce XML-daiinbl, oH HauMHaeTcs C obOvsAgle-
HUs, TNOCJe KOTOPOro WAET KOPHEGOU 31eMeHn TO
MMEHH customer (KJIMEHT— NpPUM. Nepes.). ITOT
3JIEeMEHT UMEET [1Ba ampubyma, Npuuem Jis Kaxaoro
yKa3aHO UMs (id M status) WU 3HaueHue ("123" H
"archived"). BHyTpH aneMeHTa customer MpHUCYTCT-
BYIOT [IBa DJIEMEHTa-NOTOMKAa, firstname (MM —
[TpUM. nepeB) U lastname UbaMHﬂHﬂ-—— NMpuM. ne-
peB.), KaX/blii U3 KOTOPbIX UMEET [IPOCTOE TEKCTOBOE
colepxxuMmoe ("Joe" M "Bloggs").

Bce 3TH KOHCTpykuMH — OOBSBIEHHE, dJIEMEHT, aT-
puOyT, 3HaUeHHE U TEKCTOBOE COAEP>KHMOE — MOTYT
ObITb NpeAcTaB/IeHbl KJ1acCaMH. A €ClIM y TakHX Kiac-
coB OynyT CBOHCTBA KOJUIEKLIMI, MO3BONAIOLIME Xpa-
HUTb COAEPXKMMOE Y3/1a-NMOTOMKA, Mbl CMOXEM Mo-
CTPOUTb Oepedo OOBEKTOB M TMOJIHOCTBIO OMNHUCATh
JIOKYMEHT. DTO U Ha3bIBAETCS 0OBEKNMHOU MOOeNbio
ooxymenma, unu DOM.

Texnonorus 3anpocoB LINQ k XML cocrout U3 aByx
yacTei:

O wu3 obbekTHOM Moaend XML-10KYMEHTOB, KOTO-
pyto Mbl Oynem HasbiBaTh X-DOM,
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O 43 KOMIMJIEKTa, BKJIIOYAIOLIEro NpHOAH3UTENbHO
10 oneparopoB 3anpocoB.

Kak u cnenoBano oxxuaarb, X-DOM cocTOHUT U3 THNOB,
TaKHMX KaK XDocument, XElement M XAttribute. MHTe-
pecHo, uto Tumnsl Moaenu X-DOM He npuBsizaHbl K Tex-
Honoruu LINQ; Bbl Moxere 3arpyxarb X-DOM, co3na-
BaTb JK3EMIUISPbI K1accoB, peAaKTUPOBAaTh W COXPAHSTh
MX. He COoCTaBNss HUKakuX 3anpocoB LINQ k XML.

MU naobopor, Bbl Moxere wucnonb3oBath LINQ-
3anpocbl 11 obpaiueHus k Mmonenu DOM, coznaHHoiA
Ha OCHOBE CTapblX THIOB, yIOBJETBOPAIOLHUX Tpedo-
BaHusmM W3C. Bnpouem, 310 Gyaer TpyaoemMkHii npo-
uecc, U Bbl Oyaere MOCTOSHHO CTAIKMBATLCS C OMpe-
JeNIEHHbIMU orpaHuueHUsIMH. OTIMUHUTENbHON YepToi
mozaenu X-DOM sBnsercs ee Opyoicecmg@eHHOCmb K
mexuonozuu LINQ. 3T0 03HayaeT, 4To

O B HeH ecTb METOAbI, MOPOXAAaKOLWHE MocsieaoBa-
TEJIBHOCTH THUNA IEnumerable, K KOTOPbLIM Bbl
MoxkeTe obpaluaTbes C 3arpocamu;

O ee KOHCTPYKTOpPbI pa3paboTaHbl Tak, YTO Bbl MO-
xete cTtpouth aepeo X-DOM c nomowsto LINQ-
NPOEKLIMH.

O630p moagenu X-DOM

Ha puc. 11 nokasaHbl cTaHAApTHbIE THMbI MOJAEIH
X-DOM. Yaiue apyrux ucnonb3yercs THN XElement.
Tun xobject sABsETCS KOPHEBBIM B MEPAPXHUH Hac.ie-
006aHUsl, a THUMbl XElement M XDocument — KOpHH B
HepapXxHH uleHcmea.
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XObject i
Parent Document

XElement
Attributes

IEnumerable<XAttribute>

Puc. 11. CrangaptHbie X-DOM

Ha puc. 12 npeacrasneHo aepeso X-DOM, coznanHoe
Ha OCHOBE CJIEAYyHOLIEro Kkoaa:
string xml =
@"<customer id='123' status='archived'>
<firstname>Joe</firstname>
<lastname>Bloggs<!--nice name--></lastname>
</customer>";

XElement customer = XElement.Parse (xml);

XObject sABNSETCH aOCTpakTHbIM 0a30BbIM KJIACCOM
s Bcero XML-conepxkumoro. OH onpenenser ccbll-
Ky Ha pOJMTENbCKHIi DIEMEHT B UepapXHH UNEHCTBA, a
TaKxe Ha HeoOA3aTe bHbII 3JIEMEHT XDocument.

XNode — 0a30BbIH Knacc ans Gonblueit yacth XML-
collepxHUMoro, Kpome arpubytoB. OTIHUYUTENbHOI
4epToil 3TOro khacca SIBASETCS €ro crnocoOHOCTL Ha-
XOJIMTBCA B YNOPANLOUYEHHON KOJJIEKUWHU CPean APYrux

7 3ak 628
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00bEKTOB XNode, UMEIOUIMX pa3ivyHble TUMNbl. B Ka-
4yecTBe MpuMepa paccMoTpum cieayrowunii XML-kon:
<data>

Hello world

<subelementl/>

<!--comment-->

<subelement2/>
</data>

XElement
Name ="customer”

Attributes Nodes

i XAttribute

: Name =id"
] vale=t123" |
o Xattribute
2| Name="status*
| Value="archived”

XElement
{Name="firsiname"

Nodes

; XTextValue =“Joe"

- [Enumerable<XNode>
XTextValue ="Bloggs"

XComment
Value = “nice name*

. IEn 4<XNode>

XElement
<" |{Name="lastname" |.

: Nodes
. IEnumerabla<XNode

Puc. 12. NpocToe aepeso X-DOM

B poauTenbckoM aneMeHTe <data> MPUCYTCTBYIOT y3ell
THNa XText (C cOmepXkUMbIM "Hello world"), y3en TH-
na XElement, 3aT€M y3eJl THMa XComment, MOCJE KOTO-
poro cTOUT BTOPOH y3en XElement. YTo kacaercs Tvna
XAttribute, OH "TepnuT" Apyrue oObEKTbl 3TOrO THUMNA
TOJILKO B KQUeCTBE OJJHOPAHTOBbIX Y3/10B.

XoTs 00BEKT XNode HMeEET AOCTYN K CBOEMY pOJHTe-
JII0O XElement, OH HE MOAAEPKHUBAET KOHUEMUHUIO y3-
JIOB-MOTOMKOB; 3Ty paboTy OH nepeksiaibiBaeT Ha
CBOI moakiace XContainer. Knacc XContainer obfa-
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JlaeT CpeICTBAMHU Ui B3aUMOJEHCTBHS C MOTOMKaMH
M sBisieTcss aOCTpPakTHbIM ©a30BbIM KJ1acCOM  AJist

XElement U XDocument.

Knacc XElement UMEET Us€HbI 1S YNpaBJieHUs aTpudy-
TaMH, B TOM YKCJIe CBOMCTBA Name M Value. B 10BOSBHO
pacnpocTpaHeHHOH CHTyalMH, KOrja y 3JeMEHTa ecTb
€MHCTBEHHbIH MOTOMOK THINAa XText, CBOWCTBO Value
00beKTa XElement WHKANCYJIUPYET CONEP)KUMOE 3TOro
NOTOMKa U1 onepauuii get M set M M3JUUIHHX Mepexo-
J0B no nepeBy. bnaronapsi cBOHCTBY Value y Bac HeT He-
06xoanMMocTH oOpallaTecs K y3/1aM XText HaMpsMYyHo.

Knacc xDocument npeacrasnser kopeHb XML-gepesa.
TouHee roBops, oH sABJISETCS 00010YKOU 111 KOPHEBO-
ro ysja XElement MW O00aBisieT K HeMy OOBEKT
XDeclaration, MHCTPYKUHMH Mo obpaboTke y3noB U
npouee "HanojiHeHWe" kKOpHeBoro snemeHra. B otiu-
ye ot DOM W3C, ero npucyTcTBre HeoOSA3aTeNbHO.
Bbl mMoxere 3arpyxare mozenbs X-DOM, manunynu-
poBaTb €0 M COXpaHATb ee, He co3daBas OObEKT
XDocument! OtcyTcTBHE TpeboBaHHS HUMeETb OOBEKT
XDocument MO3BOJSET BaM Jierko W 3¢ dexkTuBHO ne-
PEHOCHTb MOANEPEBO KAKOro-HWOyab y3na B APYryko
nepapxuyeckyto cTpyktypy X-DOM.

3arpy3ka n aHanus

Knacchl XxElement WM XDocument NpeAOCTaBSIOT CTa-
THUYECKHE METOAbl Load U Parse IS MOCTPOEHHS Je-
peea X-DOM no umerolieMycss UICTOYHHKY:

O Metoa Load ctpout aepeBo X-DOM, nonyuas uH-
dopmaurto u3 daiitna, URI unn ot knaccos
TextReader U XmlReader;
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O M™etoa Parse cTpouT aepeso X-DOM, nonyuvas
MH(OPMALIMIO U3 CTPOKH.

MNMPUMEYAHUE

Knacc xNode npepocTaBnsieT cTaTU4eckui MeTon
ReadFrom, KOTOpbIA CO34aeT 3K3eMNNsp y3na nio-
6oro TMNa W 3anofHsET ero AaHHbIMW, Nony4YeH-
HbIMM OT obbekTa xmlReader. B oTnuuue ot me-
Topga Load OH npekpawaeTr paboty, koraa
npoyuTaeT oAuH (NonHbiA) y3en. MNocne 3Toro Bbl
MOXeTe NPOAOSIKUTL YTEHUE AaHHbIX U3 0ObekTa
XmlReader BPYYHYIO.

A elle Bbl MOXeTe NOCTynuTb HaobopoT M BOC-
nonb3oBaTbCA  MEeTojaMu CreateReader WU
CreateWriter ofbekTa XNode ANsA cO3AaHUSA
00bekToB XmlReader W XmlWriter W uTe-
HUsiI/3anucu nHopmaumm B 3TOT 06bekT.

Hanpumep:
XDocument fromWeb = XDocument.Load
("http://albahari.com/sample.xml") ;
XElement fromFile = XElement.Load
(@"e:\media\somefile.xml");
XElement config = XElement.Parse |
@"<configuration>
<client enabled='true'>
<timeout>30</timeout>
</client>

</configuration>");

CoxpaHeHue u cepuanusaums

BrI30B MeTOAa Tostring Ans Joboro yzna npeobpa-
3yeT ero coxepxumoe B XML-cTpoky, ordopmarupo-
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BaHHYIO MepeBoJamMH cTpouek U otctynamu. (Bbl Mo-
JKETE OTK/IYHTh PacCTaHOBKY MEPEBOJIOB CTPOKH H
OTCTYMNOB, YKa3aB SaveOptions.DisableFormatting
npH BbI30BE METOAA ToString.)

Knaccbl XElement M XDocument MpeAOCTaBISIOT
METOJ Save, KOTOpbIH 3anucbiBaeT aepeso X-DOM B
dain, oObeKkT TextWriter WM OOBEKT XmlWriter.
Ecnu Bbl ykaxerte ¢aiin, oObsasneHue XML Oyner 3a-
nucaHo aBToMaTuuecku. Kpome Toro, cyiuectsyer
METOJ WriteTo, ONpedeNieHHbIH B KJlacce XNode, KO-
TOpbIi MPUHUMAET B KAYECTBE apryMeHTa TOJIbKO 00b-
€KT XmlWriter.

O6paborky XML-06bsBi€eHHIT BO BpeMs COXpaHEHHs
JIOKYMEHTa Mbl NOAPOOHO 006cyauM B paso. "Joxymen-
mul u obvasneHus".

Co3paHue 3aksemnnspa
Aepesa X-DOM

Bbl Moxete obolTHCh Oe3 METONOB Load M Parse W
noctpoutb aepeso X-DOM, BpyuHyto co3naBas 00b-
€KTbl M 100aBIsAs UX K POAMTENSM C NOMOLLBIO MeTo/Aa
Add KJj1acca XContainer.

UTtoObl CKOHCTPYHMpPOBaTb OOBEKTbl XElement W
XAttribute, MPOCTO YKaXKHUTE UMS U 3HAYEHHE:

XElement lastName = new XElement ("lastname",
"Bloggs") ;

lastName.Add (new XComment ("nice name"));
XElement customer = new XElement ("customer");
customer.Add (new XAttribute ("id", 123));
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customer.Add (new XElement ("firstname",
llJoell) ) ;

customer.Add (lastName);

Console.WriteLine (customer.ToString());

PesynbtaT pabotel 3TOro0 koaa:

<customer id="123">
<firstname>Joe</firstname>
<lastname>Bloggs<!--nice name--></lastname>

</customer>

Ilpu KOHCTPYHpOBaHHWH OOBEKTa XElement YKa3blBaTh
3HauYeHue HeoOs3aTeNbHO: Bbl MOXETE YKa3aTh TOJIbKO
UMS 3JieMeHTa U 100aBUThL coaepkumoe nosaHee. O0-
paTWTe BHUMaHHE, YTO NPH YKa3aHWHW 3HAYEHHS B Mpe-
JbLIYLUEM MpUMepe ObLIO IOCTATOYHO MPOCTOM CTPO-
KH. Mbl He co3/1aBanu y3ea-MoTOMOK THNA XText W HE
nobapnsnu ero B aepeBo ABHbIM obpazom. Bes 5Ta pa-
6oTa BbInonHseTcs B Moaend X-DOM aBTomaTHue-
CKH, a Bbl UMEETE AEJI0 TOJILKO CO "3HAaUYEHUsIMU".

PyHKUUOHaANbLHOE
KOHCTpYyUpoBaHue

B npenbinywem npumepe TpyaHO MpencTaBUTb cebe
cTpykTypy XML-nokymenra no kony. Monens X-DOM
noaaepxuBaer Apyrod pexum cosgaHus XML-ane-
MEHTOB, Ha3blBaEMbIH (DYHKYUOHANLHBIM KOHCIMPYUPO-
eanuem (MO aHAIOrMU ¢ (GYHKLUHOHAIbHBIM Mporpam-
mupoBaHueM). B 3TOoM pexume Bbl cTpouTe Bce
J€PEBO B OJHOM BbIpaXKEHHH:

XElement customer =

new XElement ("customer", new XAttribute
("id", 123),
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new XElement ("firstname", "joe"),
new XElement ("lastname", "bloggs",

new XComment ("nice name")

):
Takoit moaxox uMmeeT ABa NOCTOMHCTBA. Bo-nepBbix,
koa no ¢dopme HariomuHaer XML-pokymeHT. Bo-
BTOPbIX, OH MOXET ObITb BCTPOEH B MpeaIoKeHHe
select B LINQ-3anpoce. Hanpumep, cneaytowuii 3a-
npoc LINQ k SQL Hanpsimyto npoeuupyeTr pe3yibTa-
Tbl B epeBo X-DOM:
XElement query =
new XElement ("customers",
from ¢ in dataContext.Customers
select
new XElement ("customer",
new XAttribute ("id", c.ID),
new XElement ("firstname", c.FirstName),
new XElement ("lastname'", c.lastName,

new XComment ("nice name")

)i

MbI BepHeMcs k 3Toi Teme B pazo. "lIpoeyuposanue 6
mooens X-DOM".

YKa3aHue cogepxumoro

OyHKUHOHATLHOE KOHCTPYHMpPOBaHHE BO3MOXHO Oia-
rogaps TOMY, YTO KOHCTPYKTOpblI K/aCCOB XElement
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(M XDocument) MeperpyeHbl U NMPUHUMAIOT MacCHB
00BbEKTOB params:

public XElement (XName name, params object[]
content)

To xe camoe cnpaBe€aiIMBO U B OTHOWEHHWH METOAa
Add KJlacca XContainer:

public void Add (params object[] content)

[TosToMy Bbl MOXKETe yka3biBaTh JO0OE KOJIMYECTBO
00BbEKTOB-MOTOMKOB Jt060r0 THMa, Korjaa cTpouTe OT-
nenbHoe aepeBo X-DOM unu nobaBinsieTe ero kK yxe
CyLECTBYIOLLEMY. 3/1€Ch GCe CUMTAETCS AOMYCTHMbIM
COIEP)KUMBIM.

Yr1o6bl MoHATH, Kak 3TO paboTaeT, pacCMOTPUM, Kak
o0bekT-conepxumoe obpadarbiBaeTcsi Ha BHyTPEHHEM
ypoBHe. BoT peuieHus, nocinegoBaTenbHO NpHHUMae-
Mble O0BEKTOM XContainer:

1. Ecnu o0bexT paBeH null, OH HTHOPUpYETCH.

2. Ecnu 6a30BbIM a1 00beKTa ABASETCSA Kiacc XNode
MW XStreamingElement, OH Ao0aBjigeTca 0e3 u3-
MEHEHHH B KOJUJIEKLIUIO Nodes.

3. Ecnu oObekT UMeeT TUN XAttribute, OH J00aBns-
€TCs B KOJUIEKLHIO Attributes.

4. Ecav 0oObeKkT UMeeT THN string, OH MoJiy4aeT 000-
JIOUKY B BHJE y3/1a XText U 100aBNseTCs B KOJIJIEK-
UHKO Nodes.

5. Ecnu obbekT peanusyer uHTephelc IEnumerable,
BbIMOJIHsETCS rnepebop ero 37eMEHTOB, M 3TH XKe
npaBu/ia NPUMEHSIOTCS K KaXXAOMY 3JIEMEHTY B OT-
NENLHOCTH.

6. Ecnu HU OHO W3 BbliLlENEPEeUYUCIEHbIX YCIOBHUH He
BbIMOJIHEHO, 0OBEKT npeobpa3yercs B CTPOKY, MO-
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nay4aeT 000JI0OUKY B BHAE Yy3/la XText U 100aBseT-
1
cA B KOJIJIEKLMIO Nodes .

B koHUe KOHUOB, KaXablii 00ObEKT OKa3bIBAETCA B O/-
HOW M3 [BYX KOJUIEKUMH, Nodes WIM Attributes.
Kpome Toro, noboii 06bekT npeacraBiseT AOMYCTH-
MO€ COJIepPXKUMOe, MOTOMY UTO ISl HErO BCEraa MOX-
HO BbI3BaTb METOJ ToString U UHTEPNPETHPOBATbL €ro
Kak y3en XText.

lNTPUMEYAHUE

Mepen BbLI3OBOM MeToda ToString ANS Npows-
BO/IbHOrO TUNa OOBLEKT XContainer NPOBEPSET,
nonagaeT Nx 3TOT TUN B CNeAyLWMIA CIINCOK:

float, double, decimal, bool,

DateTime, DateTimeOffset, TimeSpan

Ecnu nonagaeT, BbI3bIBA€TCA COOTBETCTBEHHO TU-
NU3NPOBaHHbIN MeTOA ToString BCNOMOraTenb-
HOro Knacca XmlConvert, a He MeToA ToString
camoro obbekTa. Takon NOAXOA rapaHTUpyeT, YTo
AaHHble MoxHO 6yaeT nepecbinatb B o6oux Ha-
NpaBneHnsx N YTO OHW yAOBNETBOPSIOT CTaHAap-
Tam XML-chopmaTupoBaHus.

ABTOMaTU4ecKoe rnybokoe
KNOHUpoBaHue

Koraa k snemeHty noGasnsercs ysen uiau aTpuOyT
(6yab To nocpeacTBoM (hyHKLMOHAIBHOIO KOHCTPYH-

Monenr X-DOM onNTUMH3MPYET 3TOT LIAr, COXPaHAs B
CTpPOKE MPOCTOE TEKCTOBOE cofepixumoe. Y3en XTEXT dhakTH-
YECKM HE CO3aeTcs, MOKa Bbl HE BbI30BETE METOA Nodes ()
Knacca XContainer.
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pOBaHHUA WM C MOMOLUbIO MeToJaa Add), CBOWCTBO
Parent N00aBIseMOro y3na uiu aTpubyra ycTaHaBiIH-
BaeTCs paBHbIM 3TOMY 3sieMeHTY. OHaKO y3el MOXeT
MMEeTb TOJIbKO oiHOro poautens. Ecau Bbl nobansere
y3el, yXKe UMEIOLUHUIA poanuTeNs K APYroMy 3JIEMEHTY,
aBTOMATHYECKH BbIMONHAETCA r1yboKoe KJIOHHPOBa-
HHe y3/la. ABTOMaTHuYecKoe KOMHpOBaHWE Y3JIOB MO-
3BoJsiseT u3bexarb nobouHbIX 3ddekToB B Oepese
X-DOM. 3to euie oaMH OTIMYWTENIbHBIH MPHU3HAK
(byHKUMOHANBHOTO MPOrpaMMHpPOBAHHUS.

Hasurauus
W OTnpaBKa 3anpocoB

Kak u crnenoBano oxupatb, Knaccbl XNode H
XContainer OMpeAessiOT METOAbl U CBOMCTBA s 00-
xona aepesa X-DOM. OpHako, B oT/inuMe OT OObIY-
Hoii mogenu DOM, 3tu ¢yHkUMM He BO3BpallaloT
KOJUIEKLIMIO, pealu3yiollyto HHTepdeHc IList<T>.
BMmecTo 3Toro onu BO3BpawalT MO0 OAMHOYHOE
3HauyeHue, JTMO0 MocienoBaTeNbHOCTD, PEATU3YIOLLYIO
uHTepdeiic IEnumerable<T>. [Ipeanonaraercsi, 4ro
Bbl 3ateM Bblaaaute LINQ-3anpoc k 3TOH KOJMEKUHH
(nubo nepebepere ee 3MEMEHTbl  OMNEPaTOpPOM
foreach). Takum 06pa3oM MOMHO BBIMOJHATL CJIOX-
Hble 3anpochl MM OObIYHYIO HAaBHUIaLMIO, MOJIb3YSCh
NpH 3TOM 3HAKOMbIM CHHTaKkcHcoM 3arnpocoB LINQ.

MNPUMEYAHUE

B mogenn X-DOM, kak n B camom fsbike XML,
UMEHa 3M1EMEHTOB U aTpubyTOB YyBCTBUTEMbHbI K
perucTpy.
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HaBurauml no y3nam-noToMKam
Twn Bo3Bpa- YneHbl Paboraer
waemoro C Knaccom
3Ha4YeHus
XNode FirstNode XContainer
LastNode XContainer
Ienumerable Nodes () XContainer*
<XNode>
DescendantNodes |XContainer*
0
DescendantNodes |XElement*
AndSelf ()
XElement Element (XName) XContainer
Ienumerable Elements () XContainer*
<XElement>
Elements (XName) XContainer*
Descendants () XContainer*
Descendants XContainer*
(XName)
Descendants XElement*
AndSelf ()
Descendants XElement*
AndSelf (XName)
bool HasElements XElement
lMPUMEYAHHNE
CDyHKLWIVI, NnoMeYeHHble 3Be3AOLIK0I7I B TpeTbeM

cronbue aton u apyrux Tabnuy, pabotaloT u ¢ mo-
cnedogamesibHOCMAMU 3NEMEHTOB TOro Xe Tuna.
Hanpumep, Bbl MOXeTe Bbl3BaTb METOA Nodes Nnbo
ans obvekta XContainer, NMbo Ans nocnegosa-
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TENbHOCTU 06bekTa XContainer. 3TO BO3MOXHO
6narogaps MeTogam pacluvperusi, onpeaeneHHbIM
B NPOCTPAHCTBE MMEH System.Xml.Ling, TO €CTb
OONONHUTENBHBLIM OnNepaTopaM 3anpocoB, O KOTO-
pbIX Mbl Y)Xe YyNnoMUHanu.

MeToabl FirstNode,
LastNode n Nodes

MeTtoapl FirstNode U LastNode npeaocCTaBIAOT BaM
npsMOH O0CTYNn K MEpPBOMY W MOCIAEAHEMY Y37y-
NNOTOMKY. MCTOIl Nodes BO3Bpalla€T BCEX MOTOMKOB B
BMAe nocienoBaTenbHocTd. Bce Tpu dyHkumu pac-
CMATpPHUBAKOT TOJILKO MNMpPAMbIX NMOTOMKOB.

YteHue anemMmeHTOB

MCTOH Elements BO3Bpalla€T TOJIbKO Y3JIbl-ITIOTOMKH
THMa Elements: Hanpumep:
var bench = new XElement ("bench",

new XElement ("toolbox",

new XElement ("handtool", "Ham-
mer"),
new XElement ("handtool",
"Rasp")
)y
new XElement ("toolbox",
new XElement ("handtool",
"Saw") ,
new XElement ("powertool",
"Nailgun")

)y

new XComment ("Careful with the
nailgun")

)i
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foreach (XElement e in bench.Elements( ))
Console.WriteLine (e.Name + "=" + e.Value);
// PesynbraT: toolbox=HammerRasp

toolbox=SawNailgun

Cnenyrowmit LINQ-3anpoc uileT 31eMeHT toolbox
(A1LHMK C MHCTPYMEHTaMH — MPHUM. MEPEB.), B KOTOPOM
HaXoauTCs Nailgun (MHEBMAaTHYECKHH MOJIOTOK —
npuUM. Nepes.):
IEnumerable<string> query =

from toolbox in bench.Elements ()

where toolbox.Elements().Any (tool =>
tool.Value == "Nailgun")

select toolbox.Value;

// Pesymbrar: { "SawNailgun" }

TTPUMEYAHHUE

MeToa Elements 3ksuBaneHTeH 3anpocy LINQ
Ana MeToga Nodes. Haw npegbigywmii 3anpoc mor
6bl HAYMHATLCA Tak:

from toolbox in
bench.Nodes () .0fType<XElement> ()

where

MeToa Elements TaKxke MOXET BO3BpallaTb 3JIEMEH-
Tbl C 3aJaHHbIM HUMCHEM. Hanpumep:

int x = bench.Elements ("toolbox") .Count () ;
// 2

3TOT KO 3KBUBAJICHTECH TaKOMyi
int x = bench.Elements/()
.Where (e => e.Name = "toolbox")

.Count (); // 2
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KpoMme Toro, Metoa Elements OMpeAeseH Kak METOoj
paclUMpeHus, NPUHHUMAIOLLHH apryMeHr
IEnumerable<XContainer>. ToyHee roBops, 3TOT ap-
ryMEHT UMEET ClieyIOLHH THII:

IEnumerable<T> where T : XContainer

nOBTOMy METOA MOXET pa60TaTb H C NocCJIEA0BaTEC/1b-
HOCTMH 37ieMeHTOB. C MOMOLLBIO MeToda Elements
Mbl MOXXEM Nnepenucars 3anpoc, KOTOpblﬁ HLIET noa-
3JIEMEHTbI handtool B 3JIEMEHTAX toolbox:

from tool in bench.Elements ("toolbox").Elements
("handtool")

select tool.Value.ToUpper () ;

[lepBblii BbI30B METOAA Elements BbI3bIBAETCS K Me-
TOLY 3K3eMIUIsipa Kjacca XContainer, a BTOpOH —
K METOJy pacLUHpEHHs.

YTeHne oaHOro anemeHTa

Meron Element (0e3 "s" Ha KOHUE) BO3BpallaeT nep-
BbI NOAXOAALUMH 37IEMEHT C JaHHbIM HMeHeM. MeTtoa
roAMTCS AJIS BbIMOJIHEHHUS NPOCTOH HABUrAUHWH:

var settings = XElement.Load ("databaseSet-
tings.xml");

string cx = settings.Element ("database")
.Element ("connectString")

.Value;

MeToa Element 3KBHBaJIEHTEH BbI30BY Elements{) C
nocnenyiowuM  npumeHeHvem  LINQ-oneparopa
FirstOrDefault, Y KOTOpOro npeAHKaT 3afaeT HUMs
McKoMoro 3neMeHTa. Ecnu 3anpolueHHbli 31eMeHT He
HaiaeH, METOA Element BO3BpALLAET null.
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MPUMEYAHHNE

Bbl30B Element ("xyz") .Value 3aKOHYMTCS BO36Y-

! XOeHneM UCknYeHna NullReferenceException,
eCnn 3aneMeHT xyz OTCYTCTBYyeT. Ecnu Bbl npeano-
qyuntaete null WUCKNKOYEHWIO, npuseauTe TUN
XElement K CTPOKe, He onpaiwuvsas ero CBOWCTBO
Value. TO eCTb:

string xyz = (string) settings.Element
("XYZ") ;

OTo cpaboTtaeT, NOTOMy 4YTO XElement mnpeay-
cMmaTpusaeT sBHoe npeobpasoBaHue K - Tuny
string Kak pa3 gns aton uenu!

PekypcuBHble chyHKLMKN

Knacc XContainer, TOMHUMO npoyero, npeaocrasjaseT
METOAbl Descendants H DescendantNodes, KOTOpbI€
BO3BpALLAKOT 3JIEMEHTbLI-NMOTOMKH HJIH Y3J1bl-NMOTOMKH,
paboras pexypcusno. MeToa Descendants UMeEET He-
obs3aTenbHbli MapameTp — KMs dneMeHTa. BosBpa-
LasACh K MpeablayLueMy NpuMepy, BOCMOJb3YEMCS Me-
TOOOM Descendants /11 TMMOUCKA BCEX 1JIJIEMEHTOB
handtool:

Console.WritelLine

(bench.Descendants ("handtool").Count()); // 3

B pesynbrar BkAOUAKOTCS M Y3/bl, UMEIOLUME W MO-
TOMKOB, W Y3Jbl-T1cTbsl. [IpuBeaeM 3anpoc, KOTOpbIH
u3Bnekaet u3 aepea X-DOM Bce komMMeHTapuH, co-
nepxaiwude cioo "careful" (ocTopoxHbIt — npuUM.
nepes.):

IEnumerable<string> query =

from c in
bench.DescendantNodes () . Of Type<XComment> ()



192 LINQ

where c.Value.Contains ("careful")
orderby c.Value

select c.Value;

Hasurauus
no poauTeNnbCKMM 3N1eMeHTaMm

Bce 06bekThl THNA XNode MUMEIOT CBOMCTBO Parent M
METOAbl AncestorXXX AJ1 HaBUrauuMu Mo poAMTE/Ib-
CKHUM JJIEMCHTAaM. POIIHTeﬂb BCCraa HUMEECT THI
XElement:

Tun BO3Bpa- YneHbl Pa6oraer
waemoro C Knaccom
3Ha4YeHun
XElement Parent { get; } XNode*
Enumerable Ancestors() XNode*
<XElement>

Ancestors (XName) XNode*

AncestorsAndSelf () |XElement*

AncestorsAndSelf XElement*
(XName)

Ecnu x UMeeT TUN XElement, TO CAEAYIOLMH KOA BCe-
rjga true:
foreach (XNode child in x.Nodes())

Console.WritelLine (child.Parent == x);

OpaHako 3TOro Henb3sl CKas3aTb, €CJIM x MMEET THMN
XDocument. THN XDocument OCOOEHHbIH: OH MOXET
MMETb MOTOMKOB, HO HE MOXET ObITb HUYBUM POAH-
teneM! UYroObl 0oOpaTHUTbCs K  3NIEMEHTY THNa
XDocument, Bbl AOJDKHbI TMOJNb30BaTLCS CBOMCTBOM
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Document. JTOT noaxol paboraer c¢ ntoObIM 00BEK-
ToM B aepee X-DOM.

Meton Ancestors BO3BpALLACT MOCJIA€A0BATEIIbHOCTD,
NEpBbIM 3JIEMEHTOM KOTOpOﬁ ABJIAETCA Parent, BTO-
pbIM — Parent.Parent U TaK Jajie€e OO0 KOPHEBOro
JJIEMEHTA.

MNPUMEYAHHNE
Bbl MoOXeTe BbINONHUTL HaBUraLMIO K KOPHEBOMY
3NEeMEHTY c NOMOLLbIO LINQ-3anpoca

AncestorsAndSelf () .Last ().

Opyrum cnocobom aobuTtbCs TOro xe sBnseTcs
Bbl30B MeToAa Document.Root, HO OH roaguTcA
TONMbKO ANA Tex cnyyaes, Koraa nNpucyTcTeyeT
3NeMeHT XDocument.

Hasurauus
no afieMeHTaM OA4HOro ypoBHS

Tun Bo3Bpaujae- |YneHsbl Knacc
MOro 3Ha4YeHus

bool IsBefore (XNode) XNode
IsAfter (XNode) XNode
XNode PreviousNode XNode
NextNode XNode
Ienumerable NodesBeforeSelf () XNode
<XNode>

NodesAfterSelf () XNode
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(okoH4aHue)

Tun Bo3Bpauwae- |YneHb! Knacc
MOro 3Ha4YeHusa
Ienumerable ElementsBeforeSelf () |XNode
<XElement>

ElementsBeforeSelf XNode

(XName)

ElementsAfterSelf () XNode

ElementsAfterSelf XNode

(XName)

C MOMOLLIBKO METOAOB PreviousNode U NextNode
(a Takke FirstNode/LastNode) Bbl MOXeTe OOXOAUTh
y3Jibl TaK, CJIOBHO OHU OPraHU30BaHbl B CBA3HbIH CIH-
cok. Ha camoMm aene 3To He cnyuaiiHo: Ha BHyTpeHHEM
YPOBHE OHU XPAHSATCS UMEHHO B CBS3HOM CIHCKE.

lNPUMEYAHUE

Tun XNode NONb3yeTcs 0OHOCBS3HLIM CMUCKOM, W
NO3TOMy MeTod PreviousNode paboTaeT OuyeHb
MeANeHHO.

HaBurauusa no atpubyram

Twun Bo3Bpawae- |YneHb! Knacc
MOro 3Ha4eHUN

bool HasAttributes XElement
XAttribute Attribute (XName) XElement
FirstAttribute XElement

LastAttribute XElement
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(okoHyYaHue)
Twun Bo3Bpawae- |YneHbl Knacc
MOro 3Ha4eHusa
IEnumerable<X |Attributes/() XElement
Attribute>
LAttributes (XName) XElement

Kpome npouero, Tvn xAttribute onpenenseT CBOWCT-
Ba PreviousAttribute, NextAttribute H Parent.

Metoa Attributes NpUHUMAaeET MMs aTpubyTa U BO3-
BpallaeT Mnocjie0BaTeIbHOCTh, COAEPXKALLYIO JIMOO HU
oHOrO, NM60 oauH 3neMeHT. B XML y anemeHTta He
MOeT ObITb aTpUOYTOB C OIMHAKOBBIMH UMEHAMH.

PenaktupoBaHue nepesa
X-DOM

Bbl MoXkeTe oTpenakTHpOBaTh 3JIEMEHTbI W aTpHOYThI
cllely oMM cnocobom:

O BbI3BaTb SetValue WM TNPUCBOUTb 3HAYEHHUE
CBOWCTBY Value;

0O BbI3BaTh SetElementValue WU
SetAttributeValue;

O BbI3BaTh OJIMH U3 METOAOB CEMEHCTBA RemoveXXX;

O BbI3BaTb OJIMH M3 METOJOB CEMEMCTBA AddXXX WJIH
ReplaceXXX H nepenaTrb €My HOBOE COAECPXKHUMOE.

Kpome TOro, MOXHO mNpUCBOMTH HOBOE 3HaAueHHE
CBOWCTBY Name 00ObeKTa XElement.
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O6HoBMNEeHMe NPOCTbIX 3HAYEHUN

YneHsbl Pa6oTaet c knaccom
SetValue (object) XElement, XAttribute
Value XElement, XAttribute

Meton Setvalue 3aMEHS€T COAEPKMMOE 3JIeMeHTa
1M atpuOyTa NpocTbiM 3HaYeHHEM. Y CTaHOBKa CBOH-
CTBa Value JEJa€T TO )K€ CAMOE, HO MPH 3TOM Bbl MO-
XKETe YKa3blBaTb TOJbKO CTPOKOBOE 3HauyeHHe. Mbl
noapo6Ho onuweM ode PyHkuuu B pazo. "Paboma co
3HaveHuamu".

B pesynbrare BbI30Ba MeTOAa SetValue (WM YyCTa-
HOBKM CBOICTBa Value) 3aMEHSIIOTCA BCE Y3Jbl-
MOTOMKH:

XElement settings = new XElement ("settings",

new XElement ("timeout",
30)

)i
settings.SetValue ("blah");
Console.WritelLine (settings.ToString());
// Pesynbrar: <settings>blah</settings>

PepaktupoBaHue y3noB-NOTOMKOB
M aTpubytoB

Kartero- |YneHbl Pa6ortaert
pusa C Knaccom
[o6aene- |Add(params object[]) XContainer
HUue

AddFirst(params object[])|XContainer
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(oKOHYaHue)

Karero- |YneHbl Pa6oraert
pusa C Knaccom
YnaneHnue |RemoveNodes () XContainer

RemoveAttributes () XElement

RemoveAll () XElement
O6Hosne- |ReplaceNodes (params XContainer
Hue object[]

ReplaceAttributes XElement

(params object[])

ReplacelAll (params XElement

object[])

SetElementValue (XName, XElement

object)

SetAttributeValue (XName, [XElement

object)

CaMbiMu )/IlO6HbIMl/l METOJaMH B 3TOM rpynne sBiis-
HOTCA rnocJieaHue JBa. SetElementValue H
SetAttributevalue. OHH ¢aKTquCKH ABJAKOTCA CO-
KpalueHUAMHU i CO34aHUs IK3EMIUIApa XElement
HWIM XAttribute M NOCJEAYIOLLUEro BbI30BA METOJA
Add and ero poauTens. B pe3yabTaTe Cy[ueCTBleluI/Iﬁ
JJIEMCHT HWJIH anH6yT C 3TUM HUMECHEM 3aMCHACTCA Ha
HOBBIH:

\

XElement settings = new XElement ("settings"):;

settings.SetElementvValue ("timeout", 30); //
IoBaBnseTr y3ei-NOoTOMOK

settings.SetElementValue ("timeout", 60); //
MeHsseT 3HaueHue
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Meton Add no6aBnseT y3ea-NoTOMOK K 3JIEMEHTY WU
JOKyMeHTy. MeToa AddFirst JAenaeT TO )Ke caMoe, HO
BCTaBJISET y3€/ B HA4AJI0 KOJIJIEKLUMH, @ HE B KOHELL.

Bbl MOXeTe ynanuTh BCe Y3bI-MOTOMKH WM aTpudy-
Tbl 3a OAWH WIAr, BbI3BAB METOJ RemoveNodes HIIH
RemoveAttributes. MeToa RemoveAll 3KBUBANEHTEH
BbI3OBY 000HX 3THX METOOOB.

MeTtoabl ReplaceXXX 3KBUBAJIEHTHbI MOCJIeOBaTE/b-
HOMY BBI3OBY METOJOB Remove W Add. OHM BpeMEHHO
COXPAHSIOT BXOAHblE JaHHble, TaK UYTO BbI3OB
e.ReplaceNodes (e.Nodes () ) paboTaeT 6e3 CIOPNpPU30B.

O6HoBnNeHue y3na
Yyepes ero poauTens

YneHbl Pa6oTtaer c knaccom

AddBeforeSelf (params XNode

object([])

AddAfterSelf (params XNode

object[])

Remove () XNode*, XAttribute*
ReplaceWith (params XNode

object|[])

MeTtoabl AddBeforeSelf, AddAfterSelf, Remove H
ReplaceWith He paboTatoT ¢ noromkamu ysna. OHH
MaHUMYJUPYIOT C KOJUIeKUHeil, B KOTOPOH 3TOT y3en
HaxoauTcs. [Inst 3TOro Hy»XHO, uTOObl y y3ja Obln
poauTenb; B MPOTHBHOM chyuae Oyaer Bo3OyxkaeHO
UCKJIIOUEHHE. Mertoabl AddBeforeSelf u
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AddAfterSelf MNOJIE3HbI NMpyu BCTaBKE Yy3Jla B NMpPOU3-
BOJIbHYIO MO3HUHIO!
XElement items = new XElement ("items",
new XElement ("one"),
new XElement {("three")
):
items.FirstNode.AddAfterSelf (new XElement

("two") ) ;

BoT uto nonyuurcs:

<items><one /><two /><three /></items>

BcraBka y3jia B NMpOU3BOJIbHYIO MO3WLHIO B JUTHHHOM
MnocJIEAOBATCJIbHOCTH 3JIEMEHTOB JOBOJIbLHO 3cbcbeK-
TUBHA, MOTOMY 4YTO Y3JIbl XpaHATCA B BHAE CBA3HOIO
CIUCKa.

Mertoa Remove yaanser TEKyLUMil y3en M3 cnucka y3-

JIOB €ro poaurelis. MCTOIl ReplaceWith AeJIa€T TO XKe

CaMO0€, a 3aTEM BCTABJIIET HAa 3TO MECTO KaKOE-TO ApYy-

roe coaepxumoe. Hanpumep:

XElement items = XElement.Parse
("<items><one/><two/><three/></items>");

items.FirstNode.ReplaceWith

(new XComment ("One was here"));

PesynbTart:

<items><!--one was here--><two /><three
/></items>

YpaneHue nocnegoBaTenbHOCTU Y3M0B
n atpmbyToB

bnaropaps merogaM paclliMpeHHsi B MpPOCTPaHCTBE
UMEH System.Xml.Ling Bbl MOXETE BbI3BAaTb METOMO
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Remove W AJI4 nocneoosamenbHoCmu Y3J10B H anH6y-
ToB. PaccmoTpum Takoe aepeso X-DOM:
XElement contacts = XElement.Parse (
@"<contacts>
<customer name='Mary'/>
<customer name='Chris' archived='true'/>
<supplier name='Susan'>
<phone archived='true'>
012345678
<!--confidential-->
</phone>
</supplier>

</contacts>");

Cnenyromuii Ko yaanut Bcex kideHToB ("customer™):

contacts.Elements ("customer").Remove () ;

A cnenyomuii onepaTop ynajauT BCe apXUBHblE KOH-
TakThl (TO ecTh, "Chris" ucue3Her):

contacts.Elements ()

.Where (e => (bool?) e.Attribute ("archived")
== true)

.Remove () ;

NPUMEYAHUE

Ha BHYTpeHHeM ypoBHe MeToAbl Remove peanu-
30BaHbl TaK: BHayane OHW YMTaAKOT BCE MNOAXOAS-
LMe 3nemeHTbl, 3aHOCA WX BO BPEMEHHbI CMUCOK,
a 3aTeM nepebupatoT 3TOT CMUCOK, YTOGb! BbINON-
HUTb yhaneHue. Tak ucknoyalTea ownbku, KoTo-
pble MOrnn Gbl BO3HWKHYTb MPWU OAHOBPEMEHHOM
yAaneHum aneMeHToB W obpalleHun K HUM C 3a-
NpOCoM.
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Ecnu MBI BMECTO Elements () HanuieM
Descendants (), HCYE3HYT BCE€ APXHUBHBIC 3JIEMEHTHI
MO BCEMY J€PEBY, W MOJYUUTCS TaKOH pe3ynbTar:
<contacts>

<customer name="Mary" />

<supplier name="Susan" />

</contacts>

B cnenmytouem koae ynaisloTCs BCE KOHTaKThl,
uMerole koMmMeHtapuii "confidential" (koHdbuaeH-
LHaJIbHBIA — MpPUM. NepeB.):

contacts.Elements () '

.Where (e => e.DescendantNodes ()

. OfType<XComment> ()
.Any (c => c.Value == "confiden-
tial™)
) .Remove () ;
PesynbTat:
<contacts>

<customer name="Mary" />

<customer name="Chris" archived="true" />
</contacts>
M, HakoHel, npocToii 3anpoc, youpatoumii ¢ aepesa
BC€ Yy3JIbI-KOMMEHTApPHH:

contacts.DescendantNodes () . Of Type<XComment> () .
Remove () ;

PaboTa co 3HaYeHusmMu

Knaccbl XElement M XAttribute HMMEIOT CBOKMCTBO
Value THMNA string. Ecnu Y 2JIEMEHTA €CTb OAHWH Y3€J1-
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MOTOMOK THMa XText, CBOHCTBO Value KJjacca
XElement OKa3blBaeTcs yAOOHbBIM CpeaCTBOM oOpalle-
HUS K COOepXXKMMOMY 23Toro ysna. Y  Kiacca
XAttribute CBOWCTBO Value $BASiETCS BCEro JHLIb
cBOiicTBOM aTpubyTa.

HecmoTps Ha pazavuus B cnocobax XpaHEeHHUs, AepeBo
X-DOM obecneunBaer eauHblii Habop onepauuii ans
paboThbl CO 3HAUYEHHSIMU JJIEMEHTOB H aTpUOYTOB.

YcTaHOBKa 3Ha4YeHUM

CyuiecTByloT ABa crnocofa NpHUCBaWBaHUS 3HAUEHWH:
BBI30OB METOJla SetValue MW OOpallleHHe K CBOMCTBY
Value. Meroa setvalue Gosiee rMOOK, MOTOMY UTO
[MPUHUMAET HE TOJIbKO CTPOKH, HO W ONAHHBLIEC APYrux
MPOCTLIX THUIOB:

var e = new XElement ("date", DateTime.Now) ;
e.SetValue (DateTime.Now.AddDays (1))
Console.Write {e.Value);

// Pesynsrar: 2007-03-02T16:39:10.734375+09:00

BMecTo Bcero 31oro MokHoO ObL10 MPOCTO YCTAaHOBUTD
y 3JIeMeHTa CBOHCTBO Value, HO TOTAa HaM NPULILIOCH
Obl BpyuHyi0o npeobpa3oBaTh DateTime B CTpoKy. [1pu
3TOM Mbl HE CMOIJH Obl OrpaHUYMTHCS BBI3OBOM Me-
TOJa ToString, a JIOJDKHbI ObLTH OBl BOCMOJIL30BATHLCA
METOJIOM XmlConvert Ui TMONy4YeHUS pe3yJbTara,
ynosneTBopsiolero cranaapty XML.

Korna BBl nepenaere 3mauenue KOHCTPYKTOPY
XElement WM XAttribute, MTPOMCXOIUT aHAJIOrHYHOE
npeoOpa3oBaHHe B HECTPOKOBBIH THM. DTO rapaHTHpY-
eT KoppekTHoe hopMaTUpoBaHHE OOBEKTOB DateTime,



KapmaHHbIli cripagoyHuk 203

TO €CTb, CJIOBO true OyJ€T BCErla HaMMUCaHO B HHX-
HEM pErucTpe, a BMECTO double.NegativeInfinity
Oynaer HamucaHo "-INF".

YreHUe 3HaYEeHUN

Yrtobbl npolTH B 0OpaTHOM HanpaBieHHH M npeobpa-
30BaTh 3HAYeHWE CBOMCTBA Value B 0a30BbIi THII, Bbl
NpoCTO NMPUBOAMTE K 3TOMY THMY 3JIEMEHT XElement
WK XAttribute. Ha nepBblii B3rnsn kaxercs, uTo Ta-
KOe MpHUBeeHHe TUMa He cpaboTaeT, HO y Bac Bce MOo-
ayuutcs! Ilpumep:

XElement e = new XElement ("now", DateTime.Now) ;
DateTime dt = (DateTime) e;

XAttribute a = new XAttribute ("resolution",
1.234);

double res = (double) a;

OneMeHT unu atpubyT He XpaHATCs B BUAe oObekTa
DateTime WIH YMCJa; OHH BCEraa COXPAaHSIIOTCS B TEK-
CTOBOM BHME€, @ B HY>XHblH MOMEHT BBIMOJHAETCS MX
aHanu3. Kpome Toro, oHH He "MOMHAT" CBO# opuru-
HalbHBIA THM, U Bbl JO/DKHbI NpeoOpa3oBaTb WX THI
KOPPEKTHO, 4ToObI H36exaTb OLIMOKH Ha 3Tarne BbIMOJ-
HeHus. I8 noBbIlIeHHS YCTOHYMBOCTH KOJa Bbl MOXe-
TE€ MOMECTHUTb MpUBEAEHHE THNa B ONOK try/catch W
OTCJIEXKHBATh UCKJIIOYEHHE FormatException).

Tunbl XElement W XAttribute MOTYT ObITb SIBHO MpH-
BEJEHbBI K CJIelYIOLIHUM THIaM:

O ko BceM CTaHAAPTHBIM YUCJIOBBIM THIIAM;

a «x THIaM string, bool, DateTime,
DateTimeOffset, TimeSpan H Guid;
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O Kk Nullable<>-BepCHSIM BCE€X BblllIE€NEPEHUCIICH-
HbIX TUMOB-3HAYEHHH.

[lpuBeaeHue K THNaM, IOMYCKAIOIMM 3HaYeHHe null,
NoJIE3HO B COYETAHMH C METOJAMH Element H
Attribute, MOTOMY UYTO MpHBeAeHHe THMNA OyneT pa-
60TaTh AaXe MpPU OTCYTCTBHUHM 3aMpOILEHHOrO UMEHH.
Hanpumep, ecnu y asieMeHTa x HET 3/IeMeHTa timeout,
TO MepBas CTPoka BO30YAUT cooOuieHHe o6 olubke
Ha 3Tarie BBINONIHEHHS, @ BTOpas — HET:

int timeout = (int) x.Element ("timeout");
// OumBxa

int? timeout = (int?) x.Element ("timeout");
// OK

Bbl MoxeTe yOpaTh THM, JOMYCKAIOLWHA 3HauyeHHe
null, HM3 OKOHYATEJbHOrO pe3yjbTaTa C MOMOLIbLIO
oneparopa 2?. Cnenyromudii Kol BO3BpalllaeT 3Haue-
HHe 1.0, eclii aTpUOYT resolution HE CYLIECTBYET:
double resolution =

(double?) x.Attribute ("resolution") ?2? 1.0;

Bnpouem, npuBeneHue Kk TUMy, AONyCKaloUleMy 3Ha-
yeHue null, He W30aBUT Bac OT npobseM, eciu sJe-
MEHT WJIM aTpUOYT CyLIECTBYET U UMeeT nycToe (Wiu
HEKOpPEeKTHO O0THOPMATHPOBAaHHOE) 3HaYeHHe. B aTom
ciyvyae BaM  MpuaeTcs  "NOBHUTH"  HUCKIHOUYEHHE

FormatException.

[IpuBeneHue THUMOB MOXKHO TNpuUMeHATb U B LINQ-
zanpocax. Cnenyrowuii ko Bozepatyaet "John":
var data = XElement.Parse (

@"<data>

<customer id='l' name='Mary' credit='100"

/>

<customer id='2' name='John' credit='150"

/>
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<customer id='3' name='Anne' />
</data>");
IEnumerable<string> query =
from cust in data.Elements ()
where (int?) cust.Attribute ("credit") > 100

select cust.Attribute ("name").Value;

le/lBeﬂeHI/le K TUMY int, JOMYCKAKOWEMY 3Ha4yC€HHE
null, MO3BOJIACT uzbexarnb HCKJIFOYECHHUA
NullReferenceException Afs KjiueHTa 'Anne', y ko-
Toporo Her aTpuOyTta credit. Jpyroe peuieHue co-
CTOUT B }106aBﬂeHHH npeavkara B MNPEAJIOKEHHE
where!

where cust.Attributes ("credit") .Any ()

&& (int) cust.Attribute...

Te e npuHUKMBI JEHCTBYIOT U MPH ONpOCe 3HAYEHHI
3JIEMEHTOB.

3Ha4yeHus 1 y3nbl
CO CMeLlaHHbIM COAEPXKUMbIM

HmMes B cBoeM pacnopskeHWM 3HaueHHe CBOWCTBA
Value, Bbl, BO3MOXXHO, 3a1aeTe cebe BOMpOC, a MpH-
JIETCA JIK BaM BOOOLIE HAaNpsAMYIO o6palaThes K y3iam
THNa XText. OTBET Ha HErO TaKOM: npuaeTcs, Kkoraa 'y
BacC MOABUTCA CMELUAHHOE COACPIKUMOE. HanpuMep:
<summary>
An XAttribute is <bold>not</bold> an XNode

</summary>

3}_1er MpoCTOro CBOMCTBa Value HEAOCTAaTOYHO A4

MNOJYH4E€HHA COACPKHUMOro 3JIEMEHTA summary. OH
AMEET TpHU TMOTOMKA: Yy3€ll XText, 3aTeéM Y3€]
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XElement, U €LUE OOHUH Y3€J XText. BoT kak OH KOH-
CTpyHupyercs:
XElement summary = new XElement ("summary",

new XText ("An XAttribute

new XElement ("bold",

new XText (" an XNode")
)i
I/IHTepecuo, YTO Mbl BC€ paBHO MOXEM ONpPOCHUTb
CBOMCTBO Value 3JIEMEHTA summary, H HHKAKO€ HC-
KJIFOUEHHE HE BO3HUKHET. Mbl MpOCTO MOJIYYHM KOH-
KaT€HaUuHulO BCEX 3HAUYEHHH MOTOMKOB: -

An XAttribute is not an XNode

3Iler A0NYCTUMO MPHUCBOUTbL HOBOE 3HAYECHUE CBOM-
CTBY Value 3JICMEHTA summary. B pe3yjbTaTe BCE MO-
TOMKH 6yIlyT 3aMCHEHbI Ha OIUH Y3€J1 THNA XText.

ABTOMaTUYecKasa KOHKaTeHauus
anemeHToB XText

Koraa Bbl no6apnsiere k 371€MEHTY XElement NPOCTOE
CoJlep>)KUMOe, HOBBI MOTOMOK He co3paercs. Bmecto
3TOro K CYLIECTBYIOLIEMY NMOTOMKY XText A00aBiseT-
cs Hoeoe noanaepeso X-DOM. B cnenytoiem npume-
pe 3NIEMEHTBI el U e2 MOJAYYalOT MO OAHOMY MOTOMKY
XText, 3HAYEHUEM  KOTOPOro  SIBJASETCA  TEKCT
HelloWorld:

var el = new XElement ("test", "Hello");
el.Add ("World");
var e2 = new XElement ("test", "Hello",

"World") ;
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Ecnu ke Bbl Oyaere crneuuasbHO CO3AaBaTh Y3Jibl
XText, TO NOABATCA HECKOJIbKO NMOTOMKOB:
var e = new XElement ("test",

new XText ("Hello"),

new XText ("World"));

Console.WriteLine (e.Value); // Hel-
loWorld
Console.WriteLine (e.Nodes().Count()); // 2

XElement HE CTaHET BBIMOJHATb KOHKATEHALMIO ABYX
Y3/10B XText, MO3TOMY HWAEHTHYHOCTH HX OOBEKTOB
COXpaHsOTCS.

N OoKyMeHTbl n 06 bABNEHUsA

Knacc XDocument

Knacc xDocument npeacrasnser coboii 060n0uKky ans
KOPHEBOTO 3/IeMEHTa XElement W NO3BOJSET BaM J0-
0aBnAThL K nocjieaHeMy OOBEKT THMa XDeclaration,
yKa3blBaTh WHCTPYKLUMH NO 0OpaboTke M THUN JIOKY-
MeHTa, a TaKXKe COMPOBOXIAaTh €ro KOMMEHTapHAMH.
OObeKT Knacca XDocument HE SBJSETCH 00s3aTesb-
HbIM; €ro MOXXHO OMYCTHUTb WU MPOUTHOPHPOBATD.
B otnuuue ot nokymenta B moaenu W3C DOM, oH He
CNYXHT LEMEHTHpPYIOLeH OCHOBOM ISl OCTalbHbIX
371EMEHTOB.

Knacc xDocument mnpenocraBiaser Te ke (QYHKLHO-
HaJIbHble KOHCTPYKTOPBI, YTO W Khacc XElement. Kpo-
ME€ TOro, MOCKOJbKY ©0a30BbIM [Ji1 HEro sBjsieTcs
KJ1aCC XContainer, OH noaaAcp>XKUBaeT METOAbI
AddXXX, RemoveXXX H ReplacexxX. B orTnuyue ot
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KJlacCa XElement, KJIACC XDocument HAKJIaAbIBa€T Or-
paHUYEHHS HA CBOE€ COACPKHUMOE. 3Tto MOTyT OBITh:

O onuH 00beKT THNA XElement ("kopeHb");
O oauH 00BLEKT TUNA XDeclaration;

m) O4UH 00BEKT THMNA XDocumentType (nﬂﬂ CCbIJIKH
Ha DTD);

O moboe KOJIMYECTBO 00bEKTOB THIAa

XProcessingInstruction,

O moboe KOJUYECTBO OOBEKTOB THIA XComment .

lNPUMEYAHNE

U3 nepeuncneHHbIx 06bekToB 0683aTENeH TONbKO
KopeHb XElement. OH genaeT 06bekT XDocument
KOppekTHbIM.  OBbekT XDeclaration MOXHO
onycTUTb, U B 3TOM Cnyyae npu cepuanusauyuu 6y-
AyT AeNCcTBOBaTb HACTPONKU NO YMOMNYAHUIO.

[pocreiiunii nONycTUMBIH 00BEKT XDocument COCTO-
MT TOJIbKO U3 KOPHEBOTO JIEMEHTA:
var doc = new XDocument (

new XElement ("test", "data")

):

OOparuTe BHMUMaHHE Ha OTCYTCTBHE OObekTa
XDeclaration. aiin, creHepyUpoBaHHbIH METOAOM
doc.Save, TeM He MeHee Oyner coaepxkaTb oObsBIIe-
Hue XML, creHepMpoBaHHOE MO YMOJYAHHIO. ~

B cnenytolem npuMepe cosmaetcss MpocTod, HO Kop-
pextHbii XHTML-daiin, unntoctpupyrolmii Bce KOHCT-
PYKLIMH, KOTOPbIE MOXKET MPUHUMATb OOBEKT XDocument:

var styleInstruction = new XProcessingInstruc-
tion (
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"xml-stylesheet", "href='styles.css'
type="'text/css'");

var docType = new XDocumentType ("html",
"-//W3C//DTD XHTML 1.0 Strict//EN",

"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-
strict.dtd",

null) ;
XNamespace ns = "http://www.w3.0rg/1999/xhtml";
var root =
new XElement (ns + "html",
new XElement (ns + "head",

new XElement (ns + "title", "An XHTML
page")),
new XElement (ns + "body",

new XElement (ns + "p", "This is the con-
tent"))

)i
var doc =

new XDocument ( i
new XDeclaration ("1.0", "utf-8", '"no"),
new XComment ("Reference a stylesheet"),
styleInstruction,
docType,
root) ;

doc.Save ("test.html");

®daitn mo uMenwH test.html OyneT BbIrIsAETH TaK:

<?xml version="1.0" encoding="utf-8" stand-
alone="no"?>

<!--Reference a stylesheet--> ’

<?xml-stylesheet href='styles.css'
type="'text/css'?>

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0
Strict//EN"

8 3ak. 628
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"http://www.w3.0rg/TR/xhtml1l/DTD/xhtmll-
strict.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml">
<head>
<title>An XHTML page</title>
</head>
<body>
<p>This is the content</p>
</body>
</html>

Knacc xDocument HMeeT CBOHCTBO Root, KOTOpOE
CILyXKHT CPeICTBOM [UIsl OOpallieHHs! K €TUHCTBEHHOMY
3NIeMEHTY XElement. OOpaTHyI0 ccbulky obecrneunBa-
€T CBOMCTBO Document Kjacca XObject, U 3TO cChpa-
BEUTMBO B OTHOILLEHHH BCeX OOBEKTOB B iepeBe:

Console.Writeline (doc.Root.Name.LocalName) ;
// html

XElement bodyNode = doc.Root.Element (ns +
"bodyll ) ,.

Console.WriteLine (bodyNode.Document == doc);
// True

NNPUMEYAHUNE

OBbeKkT XDeclaration HE SBNSETCA OOBLEKTOM
XNode W NO3TOMYy HE HaxOAUTCS B KOMnekuuu
Nodes OObeKkTa-AOKYMeHTa (B OTNMYME OT KOM-
MeHTapueB, UHCTPyKUuiA No o6paboTke 1 kOpHEBO-
ro anementa). OH NpUCBOEH cneunanbHOMYy CBOW-
CTBY, HasblBaeMOMy Declaration. WMeHHO
noatomy cnoso "True" B npeAablaywiem npumepe
NOBTOPSETCA YETbIPE pasa, a He NATb.

BcnoMHUM, 4TO y MOTOMKOB 0ObEKTa-A10KYMEHTa HET
CBOMHCTBA Parent: '

Console.WriteLine (doc.Root.Parent == null); //
True
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foreach (XNode node in doc.Nodes())

Console.Write (node.Parent == null); //
TrueTrueTrueTrue

XML-o06baABneHus

CranpaptHblii XML-¢aiin Haunnaercs ¢ oObsBiaeHHUS,
HarnpH1Mmep, Takoro:

<?xml version="1.0" encoding="utf-8" stand-
alone="yes"?>

XML-o6bsBnenue rapantupyer, uto ¢ain Oyaer kop-
PEKTHO pa306paH M HHTEpPNPEeTHPOBAH KIacCOM-
yurareneM. [Ipu reHepupoBaHun XML-o0bsBneHuit
KJIaCCbl XElement M XDocument TMPHUACPIKUBAKOTCA
CleyIOLIHX MPaBHI:

O BbI3OB ME€TOJa Save C UMEHEM 'd)al”ma BCe€raa rnpu-
BOAHUT K CO3JaHHIO OGLﬂBHeHl/lﬂ;

O BbI30B METOJA Save C KJIACCOM XmlWriter B Kaye-
CTBE aprymMeHTa MpHUBOAMT K CO3JaHHUI0 0ObsBIeE-
HHs, €C/IM K1acc XmlWriter HE MPOMHCTPYKTHPO-
BaH WHaue;

O BBI30B MeTO/A ToString HUKOIAA HE MPUBOAMT K
cozgaHuio XML-00baBneHus.

TTPUMEYAHUE

Bbl MmoxeTe coobLmTh KNaccy XmlWriter O TOM, YTO
He HY>XHO Cco3faBaTb obbsaBnexHve, yCTaHOBMB CBOW-
CTBa OmitXmlDeclaration W ConformanceLevel
obbeKTa XmlWriterSettings MPU KOHCTpyMpoBa-
HUM KNacca XmlWriter.

Hanuuue unu OTCyTCTBHE O0BEKTa XDeclaration HeE
BJIMSET Ha To, kak HanucaHo XML-oObsienenue. Llenb
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3TOro oobeKTa B TOM, UTOObI coobuyambs, kax Ooaxcra
npoucxooums XML-cepuanu3sayusi, yTOuHss 1Ba aCNeKTa:

O kakas TeKcTOBas KOAUPOBKA AOMKHA ObITb MNpH-
MEHEHA;

0 kakue 3HaueHWs MAOKHbI ObITb y aTrpuOyTOB
encoding W standalone B XML-006bsaBleHHH (ec-
JIX OHO JIOJDKHO ObITb CO3/1aHO).

KoHcTpykTop Kkiacca xDeclaration MPUHUMAaET TpH
apryMeHTa, KOTOpble COOTBETCTBYIOT arpubyTram
version, encoding M standalone. B clieayrouem
npumepe daiin test.xml umeer konuporky UTF-16:
var doc = new XDocument (

new XDeclaration ("1.0", "utf-16",
"yes") ,

new XElement ("test", "data")
):
doc.Save ("test.xml");

NPUMEYAHUE

Knacc, cospaowmin XML-40KyMEHT, NpOUrHopupy-
€T BCe, YTO Bbl HanuweTe B kadecTtse Bepcumn XML,
1 noacTaBuT "1.0".

VYka3biBas KOAUPOBKY, Bbl JOJKHBI COOJIIOAATH KO
IETF W nucarb, Hanpumep, "utf-16",— Kak 3TO
JIOJKHO ObITh B XML-00DbsBIEHHUH.

UmeHa u npocTpaHCTBA UMEH

AmnaniornyHo Tomy kak tMnel .NET umeror npoctpan-
CTBa UMEH, CBOM MPOCTpaHCTBa UMeH ecTb Y XML-
3/1EMEHTOB W aTpUOyTOB.
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[TpoctpancTBa umMeH XML no3BonsoT OOCTHYL ABYX
uenei. Bo-nepBbix, OHK, KaK U MPOCTpAaHCTBA UMEH CH,
MOMOrarT M30exaTh KOJUIM3UH MUMEH. DTO BaKHO, KO-
roa Bbl ciauBaere AaHHble nBYX XML-daiinos. Bo-
BTOPBIX, MPOCTPAHCTBA UMEH MPUAAIOT UMEHaM abCo-
momuuiil cMbicsl. Hanpumep, uMsa "nil" moxer o6o3Ha-
4aTb Bce, YTO yroaHo. OJHaKO B MpPOCTPaHCTBE MMEH
http://www.w3.0rg/2001/XMLSchema-instance oo
uMeeT cMbich, 6u3kui K "null" B Tepmunax C#, u cyuie-
CTBYIOT OMpe/ie/IeHHbIE MPaBHJIA M0 ero ynoTpeOeHHIO.

B XML npocTpaHCTBO HMeH omnpenensercs ¢
aTpubyTOM xmlns:

<customer xmlns="OReilly.Nutshell.CSharp"/>

3mech xmlns — 3TO CrEUHalbHBIA 3ape3epBHpOBaH-
Hbll aTpuOyT. Mcnonb3oBaHHbI TakuM 0Opa3oM, OH
BBIMOJIHSAET 1AB€ QPYHKLMH:

O yka3blBaeT NpOCTPAHCTBO UMEH IJIs AAHHOrO 3je-
MEHTA,

a YKa3bIBa€T NMpoCTpaHCTBO UMEH, NPUHUMAEMOE 110
YMOJHAaHHUIKO [J1d BCEX MOTOMKOB 3TOI'0O 3JIEMEHTA.

Bel Takoke MoxkeTe ykazaTb MPOCTPAHCTBO MMEH C Mo-
mouubto npeguxca. Tlpedukc — 3TO NCEBIOHUM, KO-
TOpPBIH Bbl MOXXETE MPUCBOUTL MPOCTPAHCTBY HMMEH,
4To0bI H30exaTh NoBTOpeHHs. [IpumeHeHne npedukca
COCTOMT M3 JIBYX LIAroB: U3 €ro 00bAGACHUSL U UCNONb-
306anus. IX MOXXHO BBIMOJIHHUTL 33 OZIHY OMEpPaLHIO:
<nut:customer I
xmlns:nut="OReilly.Nutshell.CSharp"/>

3nech MpoMcxXonaT ABa pa3HbiXx coObiTHs. KoHcTpyk-
uMs, cToslas crpasa (xmlns:nut="..."), onpenens-
€T npedMKc nut M JeNaeT ero JOCTYMHbIM JaHHOMY
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3/IEeMEHTY M ero mnoToMkaM. KOHCTpykuHs creBa
(nut:customer) MPUCBAUBAET TOJBKO YTO CO3/IaHHbIi
npe¢HK03ﬂeMeHTycustomer

OnemeHT, cHabxeHHbIH npedukcoM, He onpeoeiasiem
NPOCTPAHCTBO HMEH MO YMOJYAHHUIO 1S CBOUX MO-
TomkoB. B cneayromiem XML-kone y aneMeHTa
firstname MPOCTPAHCTBO HMEH MYCTO:

<nut:customer
nut:xmlns="OReilly.Nutshell.CSharp">

<firstname>Joe</firstname>

</customer>

Ytobbl patb npeduKc OReilly.Nutshell.CSharp
3JIEMEHTY firstname, Mbl 1OJKHbI Oy€M HamucaTb:

<nut:customer
xmlns:nut="OReilly.Nutshell.CSharp">

<nut: firstname>Joe</firstname>

</customer>

XML noszBonser onpenenstb npedUKCcbl HUCKIHOYH-
TENbHO [U1Sl 3JIEMEHTOB-MOTOMKOB, HE TMpUCBauBas
npedukcsl poautento. B cnenyrowem koae onpene-
AsoTCs npedUKCebl i U z, HO CaM JJIEMEHT customer
0CTaeTcs B MyCTOM MPOCTPAHCTBE HMEH:

<customer

xmlns:i="http://www.w3.0rg/2001/XMLSchema-
instance"

xmlns:z="http://schemas.microsoft.com/Serializat
ion/">

</customer>

(O6a npedukca B HauleM npuMepe MpeACTaBIsIOT CO-
6oi URI. Hcnonb3oBanue Bawmux cobcrBeHHbix URI
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rapaHTUPYET YHUKAJIbHOCTb MPOCTPAHCTB UMEH B Ba-
LIEeM KOJ€ W IBASAIOTCS CTaHAAapPTHOW NPaKTHKOIA.)

Bbl MoxeTe npucBauBaTb NPOCTPAHCTBA UMEH W aTpH-
O6ytam Toxke. OCHOBHOE OTJIMYME MpPH 3TOM OyAeT co-
CTOSATb B HEOOXOJMMOCTH BCeraa ykasbiBaTb npedHkc.
Hanpuwmep:
<customer

xmlns:nut="OReilly.Nutshell.CSharp"
nut:id="123" />
Eue oaHo oTnvuMe 3akntoyaercs B TOM, UTO HEKBa-
nudUUMpPOBaHHbI aTpuOyT Bceraa HMMeEET MycToe
MPOCTPAHCTBO UMEH; OH HE HacjelyeT MPOCTPAHCTBO
MMEH OT POJMTENbCKOrO 3IeMEHTA.

YKa3aHue npocTpaHCTBa UMEH
B moaenu X-DOM

Jlo cux nop B 3TOH KHHre Mbl MOJIb30BAIHUCH MPOCThI-
MM CTPOKaMW AJs YKa3aHWs WMEH 3JIEeMEHTOB
XElement M XAttribute. [IpocTas cTpoka cooTBercT-
ByeT XML-uMeHH ¢ mycTbIM NpPOCTPAHCTBOM HMEH.
3neck ymectHa aHanorus ¢ .NET-tunom, onpenenen-
HOM B 100aJIbHOM MPOCTPAHCTBE UMEH.

CywectBylor 1Ba cnocoba yrouHeHus XML-
npocTpaHcTBa MMeH. [lepBblil COCTOUT B 3aK/TIOUEHHH
ero B ¢urypHble CKOOKM M MOMCIUEHWH MNepex Jo-
KaJIbHbIM UMeHeM. Hanpumep:

var e = new XElement

("{http://domain.com/xmlspace}customer",
"Bloggs") ;

Console.WriteLine (e.ToString());
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B pesynbTrare nonyuurcs Takod XML-kona:
<customer xmlns="http://domain.com/xmlspace">
Bloggs

</customer>

Bropo#i, 6onee npou3BOAUTENbHBIH, MOAXOJ 3aKJTIo-
4aeTcCda B UCIMOJb30BAHUH THIIOB XNamespace U XName.
BoT ux onpenenenus:
public sealed class XNamespace
{
public string NamespaceName { get; }
}
public sealed class XName
{
public string LocalName { get; }

public XNamespace Namespace { get; } // He-
oBsa3aTeNbHO

}

O6a tvna onpeaensaroT HEABHOC NMPHUBEACHHE K HUM OT
THMA string, TaK YTO CIEAYIOLUHUH KO KOPPEKTEH:
XNamespace ns = "http://domain.com/xmlspace";
XName localName = "customer";

XName fullName =
"{http://domain.com/xmlspace}customer";

Kpome Toro, tvn xName neperpyxaer onepaluio +,
MOo3BOJIAd BaM 061:6)1“Hﬂ'1‘b NMpoCTPAHCTBO HMEH U UM,
He NoJb3ysach GUIYpHbIMH CKOOKAMHU:

XNamespace ns = "http://domain.com/xmlspace";
XName fullName = ns + '"customer";
Console.Writeline (fullName);

// PesynbTar:
{http://domain.com/xmlspace}customer
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Bce koHcTpykTopbl M Metoabl moaenu X-DOM, npu-
HHUMaIOLIME B KaueCcTBE apryMeHTa WMs 3JIeMEeHTa WM
atpubyTa, Ha caMOM Jejie NMPUHKUMAIOT O0BLEKT THNa
XName, a He string. Bo Bcex npeapiaylimx npumepax
Mbl MOIJIM MepefaBaThb CTPOKH MCKJIIOUMTENbHO Ona-
roaapsi HEsIBHOMY NMPHBEAEHHIO THIOB.

[TpocTpaHCTBO MMEH ykasbiBaeTcs OJMHAKOBO W s
3/1eMeHTa, U Ui aTpubyTa:

XNamespace ns = "http://domain.com/xmlspace";
var data = new XElement (ns + "data",
new XAttribute (ns + "id", 123)
)i

X-DOM u npoctpaHcTBa UMEH
No yMOM4YaHUo

Mogaens X-DOM urHopupyeT MNpoCTpaHCTBa HMEH,
MPUHATBIE MO YMOJ4aHWIO, BMJIOTH A0 MOMeHTa (ak-
THYeckoro BbiBoga XML-gokymeHTa. DTO O3Havaer,
4TO, KOrJa Bbl KOHCTPYUPYETE JIEMEHT-MOTOMOK THMa
XElement, Bbl 1OJKHbI SBHO YKa3bIBaTb MPOCTPAHCTBO
MMeH B ciydyae HeobxoauMocTH. [loMHuUTE, 4UTO OHO He
6y0em yHacneaoBaHO OT POAUTENIS:

XNamespace ns = "http://domain.com/xmlspace";
var data = new XElement (ns + "data",

new XElement (ns + "customer",
"Bloggs u) ,

new XElement (ns + "purchase", "Bi-
cycle")

)i



218 LINQ

3aTo npu 4YTeHuH U BbiBoAe XML-aokymeHTa Moaenb
X-DOM yuuTbIBa€T NpOCTPAaHCTBA MMEH MO yMonya-
HHUIO:

Console.WriteLine (data.ToString());

Pesynbrar:

<data xmlns="http://domain.com/xmlspace">
<customer>Bloggs</customer>
<purchase>Bicycle</purchase>

</data>

Console.WritelLine (data.Element (ns + "cus-
tomer") .ToString());

Pesynbrar:

<customer
xmlns="http://domain.com/xmlspace">Bloggs

</customer>

Ecnu  Bbl  CKOHCTpyuMpyeTe MOTOMKH 3JIEMEHTa
XElement, HE YKa3biBasg npocrtpaHcTtea UMEH, TO €CTb
TakK:

XNamespace ns = "http://domain.com/xmlspace";
var data = new XElement (ns + "data",

new XElement ("customer",
"BlOggS" ) ,

new XElement ("purchase", "Bicy-
cle")

)i
Console.WriteLine (data.ToString()):
BbI MOJYYUTE APYroil pe3ynbTar:
<data xmlns="http://domain.com/xmlspace">
<customer xmlns="">Bloggs</customer>
<purchase xmlns="">Bicycle</purchase>

</data>
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Ellle OJ1Ha JIOByLUKa NnoACTeEperac€T Bac, Koraa Bbl HE
yka3blBaeTe MPOCTPAHCTBO MMEH MpPH HaBUrauuu Mo
nepesy X-DOM:

XNamespace ns = "http://domain.com/xmlspace";
var data = new XElement (ns + "data",

new XElement (ns + "customer",
"BlOggS") ,

new XElement (ns + "purchase", "Bi-
cycle")

XElement x = data.Element (ns + "customer");

// ok

XElement y = data.Element ("customer");

// null

Ecau bl noctpoute aepeso X-DOM, He 3anaBas npo-
CTPaHCTBA UMEH, Bbl BMOCIEACTBUH CMOXETE MPHUCBO-
UTb KOKIOMY 3JIEMEHTY OJIHO MPOCTPAHCTBO UMEH:

foreach (XElement e in
data.DescendantsAndSelf ())

if (e.Name.Namespace == "")

e.Name = ns + e.Name.LocalName;

Mpedukcobl

Mogens X-DOM oTHocHTcs k npedHrkcaM TOYHO Tak
’Ke, Kak K MpOCTPaHCTBAM MMEH W MOJb3yeTCs MMM
MCKJIIOYHTENbHO s cepuanu3aunu. CkazaHHOe O3Ha-
4aeT, YTO Bbl BMOJHE MOXeTg oboiiTHck 6e3 npeduk-
coB M Oosblue 0 HUX He aymaTh! EanHcTBEeHHOE, UTO
MOJKET 3aCTaBUTb Bac BCIOMHUTb O npedrkcax — 3To
3abora 00 addexTuBHOCTH BbiBoga B XML-daiin.
B kauecTBe npuMepa pacCMOTPUM TaKoOH KoA:

XNamespace nsl = "http://test.com/spacel”;
XNamespace ns2 = "http://test.com/space2";
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var mix = new XElement (nsl + "data",

new XElement (ns2 + "element",

"value"),

new XElement (ns2 + "element",
"value"),

new XElement (ns2 + "element",
"value")

)i
ITo YMOJIYAHHUIO KJlaCC XElement CEpHANIN3YET €ro
cJeayrouum 06pa30M:
<data xmlns="http://test.com/spacel>

<element
xmlns="http://test.com/space2">value</element>

<element
xmlns="http://test.com/space2">value</element>

<element
xmlns="http://test.com/space2">value</element>

</data>

3pech JIErko 3aMETHTb HeoOs3aTesibHble MOBTOPEHHS.
YToObl H30AaBUTbCA OT HUX, He HYHCHO MEHATH CNOco0
KOHCTpyHpoBaHus aepeBa X-DOM. IIpocto naiite ce-
pHaNHM3aTOpPy COOTBETCTBYIOLLME YKa3aHHs 10 BbIBOAA
XML-pokymenra. [ns aroro nob6asbre aTpubyThI, ON-
peaensitolire Te npedUKChbl, KOTOpblE Bbl XOTHTE NpH-
MeHHUTb. O6bIUHO Takue aTpUOYTbl NPUAAIOTCS KOpPHe-
BOMY 3JIEMEHTY:

mix.SetAttributeValue (XNamespace.Xmlns + "nsl",
nsl);

mix.SetAttributeValue (XNamespace.Xmlns + "ns2",

ns2);

3necy npedukc "nsl" npucBaMBaeTcs mnepeMeHHOMH
p p p

nsl, UMEIOLIEH THN XNamespace, a npepukc "ns2" —

nepemeHHoH ns2. Jlepeo X-DOM aBromaruvecku

BbIOEpET 3TH aTpudYThI NpH cepyanu3auuu U "yxmet"
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pe3yabTupytownii XML-ngokymeHT. BOT 4TO BBI MO-
JIYYUTE, BbI3BAB ToString MUIA mix:
<nsl:data xmlns:nsl="http://test.com/spacel"
xmlns:ns2="http://test.com/space2">
<ns2:element>value</ns2:element>
<ns2:element>value</ns2:element>
<ns2:element>value</ns2:element>

</nsl:data>

[Ipedukcsl He BIHAIOT Ha TO, KaK Bbl KOHCTPYyHpYETE,
onpawuBaere ¥ penakrupyere nepeso X-DOM. 3a-
HUMasiCb 3THMMH BHIAMH OEATEJbHOCTH. Bbl MOXETE
MCHOPHUPOBaTh MpPedHUKCHl U MOJB30BATLCS MOJIHBIMU
uMeHamu. [Ipedukcbl "BcTynatoT B Urpy"; TOIbKO KO-
raa Bbl npeobpasyere aepeso B XML-daiinel unu no-
TOKH WU 00paTHO.

[Ipedukcel Takke y4HTHIBAIOTCA MPH CepUaNU3aLUH
atpubytoB. B cnenyilowem npumepe Mbl ONUCbIBaEM
JaTy pOXAE€HHUs KIIMEHTA M €ro KpeAMuT KaK "nil", HUC-
nonp3ys arpubyT, COOTBETCTBYIOIUMH CTAaHZApPTY
W3C. Ctpouka, BblaeeHHas NONY>KHPHBIM LIpU(TOM,
rapaHTupyeT, yuto npedukc Oyner cepuanu3oBaH 6e3
H3JTHUIHETO MOBTOPEHHUSA NMPOCTPAHCTBA HMEH!
XNamespace xsi =

"http://www.w3.0rg/2001/XMLSchema-instance";
var nil = new XAttribute (xsi + "nil", true);
var cust =

new XElement ("customers",

new XAttribute (XNamespace.Xmlns + "xsi",
xsi),

new XElement ("customer",
new XElement ("lastname", "Bloggs"),

new XElement ("dob", nil),
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new XElement ("credit", nil)
)
)
PesynbTupytommii XML-n10okymeHT:
<customers

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
instance">

<customer>
<lastname>Bloggs</lastname> -
<dob xsi:nil="true" />
<credit xsi:nil="true" />
</customer>
</customers>
ﬂﬂﬂ KpaTKOCTH Mbl 3apaHeEe 06"I)SIBI/I.HM, YTO nil UMEET
TUN XAttribute, YTOOBI [ABa pasa BOCMNOJIb3ORATbCA
uM B noctpoeHnd DOM. Bbl mMoxere cocnaTbCsi Ha
OAHWH anl/l6yT ABa)KAbl, MOTOMY 4YTO OH aBTOMaTHvye-
CKH KOMUpYyeTcs B cllydyae He0OXOAHMOCTH.

MpoeunpoBaHue
B mogenb X-DOM

Bbl moxeTe ucnonb3oBaTh LINQ-3anpockl ans npo-
euupoBaHus B X-DOM. McToOUHHKOM MOXKET ClyXHTb
BCE, K uemy jJonyctumo obpatutbes ¢ LINQ-
3anpocom, TO eCThb

O knacchl CyLIHOCTei B TexHOM0ruu 3anpoco LINQ
Kk SQL;

O nokajibHble KOJUICKUHH,

3O npyrue aepeebs X-DOM.
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Kakum 6bl HU 6bLT MCTOUHMK, CTpaTErHs MCMOJbL30BA-
Hus LINQ nopoxxnenus nepeea X-DOM Bcerna ogHa
v Ta xe. BHauane Bbl nuwere BoIpaxeHHe AN DyHK-
YUOHATLIO20 KOHCMPYUPOBAHUsL, KOTOPOE CO3/AAaeT Ae-
peso X-DOM tpebyemoii ¢opmbl, a 3areM CTpouTe
LINQ-3anpoc k 3ToMy BBIpXKEHHIO.

[TpeanonoxuM B KayecTBe MpUMeEpa, YTO HaM HYXKHO
NoJiyuyuTb U3 6a3bl AaHHBLIX MH(POPMALMIO O KIIHEHTax
W 3anucath ee B Takod XML-10KyMeHT:
<customers>
<customer id="1">
<name>Sue</name>
<buys>3</buys>

</customer>

</customers>

HauHeM c¢ cocraBneHyst BblpakeHHs A (QyHKUHO-
HaJIbHOrO KOHCTpyHpoBaHHus aepea X-DOM u Boc-
NOJIb3yEMCS MPOCTLIMHU JIMTEPANAMHU:
var customers =

new XElement ("customers",

new XElement ("customer", new XAttribute
(llidll, l),
new XElement ("name", "Sue"),

new XElement ("buys", 3)

)i
Tenepb NMpeBpaTUM 3TOT KO B NMPOCKUHIO H MOCTPOHUM
Bokpyr Hero LINQ-3anpoc:
var customers =

new XElement ("customers",

from c in dataContext.Customers
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select

new XElement ("customer", new XAttribute
("id", e.ID),

new XElement ("name'", c.Name),

new XElement ("buys", c.Purchases.Count)

)i
TTonyuutcs Takoit pe3ybrar:
<customers>
<customer id="1">
<name>Tom</firstname>
<buys>3</buys>
</customer>
<customer id="2">
<name>Harry</firstname>
<buys>2</buys>

</customer>

</customers>

BHewnuii 3anpoc onpeaenser rpaHvuy, nocie KoTo-
poil 3ampoc npeBpaulaeTcs M3 ydaJeHHOro 3amnpoca
LINQ k SQL B nokansHbiii LINQ-3anpoc k nepeuuc-
nsemMoi nocnenoBaTeNbHOCTH. KOHCTpyKTOp Kjacca
XElement HHYero He 3HaeTr 00 wuHTepdekce
IQueryable<> M Mo3ToMy ¢opcupyer nepebop sie-
meHToB aas 3anpoca LINQ k SQL u, cnenosarensHo,
BbInosiHeHue SQL-onepaTopa.

UcknrouyeHue NYCTbIX 3JN1IeMEeHTOB

BepHemcs Kk npeabiayuieMy npuMepy W Mpeanoso-
UM, YTO Mbl, KpOMe Npoyero, HHTepecyemcs MHdop-
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MauMei o mociaenHer O0oporoctosuleit Mokynke, cue-
JJAHHOM KJIHeHTOM. MO>KHO HanucaTh TaKOi KOA;
var customers =
new XElement ("customers",
from c in dataContext.Customers
let lastBigBuy = (from p in c.Purchases
where p.Price > 1000
orderby p.Date descending
select p) .FirstOrDefault ()
select
new XElement ("customer",
new XAttribute ("id", c.ID),
new XElement ("name", c.Name),

new XElement ("buys",
c.Purchases.Count),

new XElement ('"lastBigBuy",
new XElement ("description",
lastBigBuy = null
? null : lastBigBuy.Description),
new XElement ("price’,
lastBigBuy = null
? Om : lastBigBuy.Price)

)i
OnHako OH MOPOJAUT NYCTble 3EMEHTbI Y TEX KJIMEHTOB,
KOTOpble He MokKynanu goporue ToBapbl. (Ecnu 6b1 310
Obu1 NoKanbHBIA 3anpoc, a He 3anpoc LINQ k SQL, oH
BO30yAuN Obl MCKIIOUEHHE NullReferenceException.)
B Takux cayvasx Obiio Obl pa3yMHO BOBCE YAAJMTh
y3es lastBigBuy. Mbl MOkKeM JOOHUTBLCS 3TOro, co3aan
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JUIsl KOHCTPYKTOpA 3/IeMeHTa lastBigBuy 00OJIOUKY B
BHIAE YCJIOBHOrO oneparopa:
select
new XElement ("customer",
new XAttribute ("id", c.ID),
new XElement ('"name", c.Name),

new XElement ("buys",
c.Purchases.Count),

lastBigBuy = null ? null
new XElement ("lastBigBuy",
new XElement ("description",
lastBigBuy.Description) ,

new XElement ("price'", lastBig-
Buy.Price)
llﬂﬂ KJIMEHTOB, HE COBEpLUABLUHUX AOPOrv€ MOKYIKH,
OyayT creHepupoBaHbl 371€MEHThl null, a He MyCTble
3JIEMEHTbl XElement. FiMEHHO 3TOro Mbl U XOTCJIH,
NMOTOMY YTO COJEp>KMMOEe null 6yaeT MpocTo NMpour-
HOPHUPOBAHO.

MpoeuupoBaHue B NOTOK

Ecan Bbl npoeuupyete naHHble B aepeso X-DOM
TOJILKO AJIS TOro, YTOObl COXPAHWUTb €ro METOJO0M
Save (MHM BbI3BATb OJI4 HEro MeETona ToStringL Bbl
moxere 3¢ dekTHBHEE HCMOJIb30BATL NAMATh C MO-
MOUWIbIO KJjlacCa XStreamingElement. OH saBnsercs
"ypezaHHOH" BepcHel knacca XElement M peaM3yeT
CEMAHTUKY OMAONCEHHOU 30d2PY3KU MO OTHOWIEHHIO K

COJIEP’)KUMOMY y3Jla-noToMka. YUtoObl BOCMONb30BaTh-
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CA 3TUM KJ1aCcCOM, NpPOCTO 3aMEHUTE BHELIHHUE IJ1EMEH-
Tbl XElement Ha 3JIEMEHTbI XStreamingFElement:

var customers =
new XStreamingElement ('"customers",
from c in dataContext.Customers
select
new XStreamingElement ("customer",
new XAttribute ("id", c.ID),
new XElement ("name", c.Name),

new XElement ("buys", c.Purchases.Count)

)i

customers.Save ("data.xml");

3anpockl, nepenaHHble  KOHCTPYKTOpY  Kjacca
XStreamingElement, HE€ TMOABEPraroTCs nepe60py,
noka Bbl He BbI30BETE METOA Save, ToString W
WriteTo ANA 3JieMeHTa. DTO No3BoJfeT 00oiTHCh Oe3
3arpy3ku B namsTb cpasy Bcero aepesa X-DOM. O6-
paTHOH CTOpPOHOM Meaau SBASETCA MOBTOPHOE Bbl-
MOJIHEHHE 3aMpoCcoB MPH MOBTOPHOM BbI30BE METOAA
save. Kpome Toro, y Bac He -Oyaer BO3MOXKHOCTH
00OHTH  comepKUMOe  y3/1a-MOoTOMKAa  3JleMeHTa
XStreamingElement, NOCKOJIbKY OH HE€ Mnpeaocrasiif-
€T METO/bl, aHAJIOTHYHbIE Elements WU Attributes.

Knacc xstreamingElement He 6a3npyeTCﬂ Ha KJjlacce
XObject (M HM Ha KaKOM ApYrom), MoToMy 4TO UMeeT
orpaHuueHHblii Habop uneHoB. Kpome uneHoB save,
ToString U WriteTo, Y HEro €uie €CTh TOJIbKO /JBa:

O w™eroa Add, NPUHUMAKOLMI COAEPKHMOE, Kak
KOHCTPYKTOP;

0 CBOWCTBO Name.
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Knacc XStreamingElement He€ [03BOJIS€T BaM yu-
mame coAepP>KUMOE U3 MOTOKA; 1 3TOrO Bbl JOJIXKHbI
BOCMOJIb30BATbCA KJIACCOM XmlReader MPUMEHMUTENb-
Ho Kk aepeBy X-DOM.

NMpeobpasoBaHue gepesa X-DOM

Bel Moxere npeobpazosars aepeso X-DOM, Bbinon-
HUB €ro MoBTOpHOe npoelipoBaHue. [lpeanonoxum,
HaM Hy>XHO rnpeoOpa3osatb XML-dain msbuild, uc-
nonb3yemblii komnunstopoM C# u cpemoit Visual
Studio s onucanus mnpoekta, B ain npocToro
¢opMaTa, MpUroAHbIH AN TeHEpPUPOBaHUS OTYeTa.
®daiin msbuild Bbirnaaur Tak:
<Project DefaultTargets="Build"
xmlns="http://schemas.microsoft.com/dev...>
<PropertyGroup>
<Platform Condition=" '$(Platform)' == '' ">
AnyCPU
</Platform>
<ProductVersion>9.0.11209</ProductVersion>

</PropertyGroup>

<ItemGroup>
<Compile Include="ObjectGraph.cs" />
<Compile Include="Program.cs" />

<Compile In-
clude="Properties\AssemblyInfo.cs" />

<Compile Include="Tests\Aggregation.cs" />

<Compile In-
clude="Tests\Advanced\RecursiveXml.cs" />

</ItemGroup>
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<ItemGroup>
</ItemGroup>

</Project>

[TycTb Hac HHTEPECYIOT TONILKO (aiinbl:
<ProjectReport>
<File>ObjectGraph.cs</File>
<File>Program.cs</File>
<File>Properties\AssemblyInfo.cs</File>
<File>Tests\Aggregation.cs</File>
<File>Tests\Advanced\RecursiveXml.cs</File>

</ProjectReport>

Crenytouwmii 3anpoc BbIMONHSIET HeoOXoAWMoOe Mpe-
obpa3oBaHHe:

XElement project = XElement.Load ("myProject-
File.csproj");

XNamespace ns = project.Name.Namespace;
var query =
new XElement ("ProjectReport",
from compileItem in
project.Elements (ns + "ItemGroup")
.Elements (ns + '""Compile")

let include = compileltem.Attribute ("In-
clude")

where include !'= null
select new XElement ("File", include.Value)
)i
3anpoc BHauaje U3BJEKAeT BCE 3JIEMEHTbI ItemGroup,
a 3aTeM BbI3bIBAET METO paClUUPEHHUS Elements IS
MOJTIy4YE€HHA MJIOCKOK MOCJIeNOBATENbHOCTH MNOAdNE-
MEHTOB Compile.
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OO6patuTe BHHMMaHHE, YTO HaM MpHULIIOCH YKa3aTb
XML-npocTpaHCTBO UMEH (Tak KaK BCE CONEPXKHUMOE
opurMHainbHoro (aiina HacieayeT MpOCTPaHCTBO
MMEH, OMNpeaeNseMOe EMEHTOM Project), U MO3TO-
MY MM$ JIOKaJbHOrO 3/1EMEHTA, HaNpHUMep, ItemGroup,
He Oyner paborarb 6e3 npedukca. 3areM Mbl U3BIEK-
71 3HaueHue aTpudyTa Include W CMIPOELMPOBAIIH €rO
KaK 371EMEHT.
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