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.NET Language Integrated Query

Yto Takoe LINQ, u Ans Yyero oH HyXxeH

A66peBuatypa LINQ pacmmdpoBeiBaercs kak “Language INtegrated Query”. D10 coderaHue OyKBaJbHO
NEepEeBOUTCS «3ampOoChl, UHTETPUPOBAHHBIE B S3bIK». UTO e 3Ta TEXHOJOTHS U3 ce0s MPECTaBIsAET, M Ui Yero oHa
HykHa? B 3Toif cTaTthe s MOCTapaloCh OTBETHTH HAa 3TOT M Ha MHOTHE JApyrHue Bompochl. [lo myTu moBecTBOBaHHS 5
TaKXkKe pacckaxy, uro em€, kpome LINQ, Hac xnét B Visual Basic 9.0 u C# 3.0.

Ha nanHom »Tame pa3BUTHS O0OBEKTHO-OPHEHTHPOBAHHBIX TEXHOJIOTMM HambOoJee CI0XHBIM U MpOoOJIeMaTHUYHBIM
SABISCTCS JOCTYNl K UWH(QOpPMaluU, KOTOpas HW3HA4YaJbHO He ompeaereHa oObekTamu. J[Bymst Haumboiee
pacrpocTpaHEHHBIMA HWCTOYHMKAMU TOAOO0HON wuHGopMamuu sBistorcss 0a3bl gaHHbIX W XML. OroBopioch:
CYLIECTBYIOT OOBEKTHBIE 0a3bl JaHHBIX, HO MX paccMorpenue W uHTerpanus ¢ .NET BbIXOIUT 3a paMKu JaHHOTO
0030pa.

Uro ke mo3poisier HaMm LINQ? LINQ, kak 3TO BUIHO M3 Ha3BaHUs, SBISIETCS TEXHOJOTHUEW, KOTOpas MO3BOJSET
WCITOJIB30BaTh SI3BIK 3ampocoB, moxoxkuit ¢ SQL, mpsmo B kome mporpammbl. LINQ Oymer mommepKuBaThCs
kommwistopamu Visual Basic 9.0 u C# 3.0 (a Tounee, yxe nogaepxuaercs VB .NET 2005 u C# 2.0 npu ycraHOBKe
JIOTIONTHUTEBHBIX KOMIIOHEHT, KOTOPbIE Mbl OOCYJUM OTAEIbHO); OTHOCHTEIBHO €ro, TaK CKas3aTb, 8CMPOEHHOL
nojuepxxkku apyrumu siseikamMu NET (J# u C++/CLI) moka 4To JOCTOBEpHBIX CBeleHHH HeT. Bmpouewm, B mo0om
clly4ae, MOJJEPKUBATLCS OH BCE paBHO OyeT, Kak HU KPyTH, HO ropa3fo Oojee KpuUBBIM criocobom. [laBaiiTe ke
paccmotpum LINQ 6oree netanbHo.

LINQ omnpenensier Habop CTaHIAPTHBIX OMEPATOPOB 3aINpocoB (standard query operators), KOTOpbIE MOTYT
UCTIOJIB30BaThCs Il (pUIbTpAIMK, BHIOOPKH M COPTUPOBKH 3JIEMEHTOB, OMPENCIEHHBIX THIIOM IEnumerable<T>
(mepeuncneHuit).

MpumeyaHune

Mon repeunciieqHem 30ecb U aanee NoHUMMaeTcs O6bekT, peanusyolmin IEnumerable<T>, a He nepeuucrieHne B MPUBLIYHOM MOHUMAHWUM
CMbICfa 3TOro cioBa (enumeration).

Takum 00pazom, MBI MOXeM (WIBTPOBATH COJEPKUMOE JIFOOBIX KOJUICKIIM, MAacCHBOB, J1a W BOOOIIE JTFOOBIX
MEPEYUCIUMBIX 00BEKTOB C IIOMOIIBIO TAKOTO CHHTAKCHCA:

Koag C# 3.0
string[] users = {"RayShade", "tyomitch", "GSerg"};
IEnumerable<string> coolusers = from user in users
where user.Length == 7
select user.ToUpper()
Kog VB .NET 9.0
Dim users () As String = {"RayShade", "tyomitch", "GSerg"}
Dim coolusers As IEnumerable(Of String) = Select user.ToUpper ()

From user In users
Where user.Length = 7
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.NET Language Integrated Query

Kak MoxHO 3aMeTHTh, y C# 1 VB HecKOoJIbKO OTIMYaeTCs MOPSI0K KIIoueBbIX clioB: B Visual Basic 9.0 ucnonbssyercs
Oonee TpaaunnoHHBIN BapuaHt (Select .. From .. Where .. Order By ..), no3amMmcTBOBaHHBIH U3 SQL, B TO
BpeMs, kak B C# ucrnonb3yetcst HOBbIM BapuaHT (From .. where .. orderby .. select ... [luckyccuro no nmoBoay
3TOTO BOIIPOCA MOKHO MOYMTATh 3/IeCh. Bripouem, 3To TOJIBKO /€10 BKyca.

Wrak, napaiire Bepuémcs k LINQ. Kak s yxxe ckazan, LINQ onpenenser crangapTHbIE OTIEpaTOPhI 3aPOCOB, TaKUeE,
kak Select, Where, u T.n. OHaKo, Ha 3TOM [JIeJI0 HE 3aKaH4YKBaeTcs. Bl Takke MoXkeTe onpeensiTh COOCTBEHHbIE
OIiepaToOphl 3aNpPOCOB (query operators) U epeorpenesaTh cyuiecTByroume. Kakoil cMbIci B epeonpeieaeHun?
Hampuep, Dlinq (trexnonorust LINQ mis noctyna k bJ1) TpaHcaupyeT KOMaH/bI 3aPOCOB S13bIKa B aHATOTHYHBIE
3ampockl T-SQL. bostee moipo6HO 0 mepeonpeesiecHu HalMCaHo HIbke. Bripodem, mepen TeM, Kak KIUKaTh 0
CCBUIKE, COBETYIO BCE-TaKH IMOYUTATh HAYaJIO :))

bnaronaps pacmupsemoctu LINQ nosiBUIMCH ABE €ro peanu3anuu Uit 3ppekTuBHOro 1 y00HOro B3auMoeicTBus
¢ pemssumonabiMu AanHbIMU (DLing) u ¢ XML (XLinq). X paccMoTpeHre Mbl OCTaBUM Ha 9yTh OoJiee Mo3/IHee BpeMs,
CKaXXy TOJIBKO, YTO MHE OHHM KaXyTcs Kyaa Oojee mojesHbiMH, yeM caMm 1o cebe LINQ. Kopoue rosops, noporue
YUTATENN, IPUACPKUTE CBOE JIFOOOIIBITCTBO M MIPOYUTANTE ATy YacTh CTaThH, Iie paccka3piBaercs o LINQ B obmem u
LIEJIOM.
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.NET Language Integrated Query

CtaHaapTHbIe onepaTtopbl 3anNpocoB

[Tockonbky BCE mMmpole MOHATh HA MPUMEpPE, BOT JOBOJBHO MpocToil mpumep ucnoibzoBanus LINQ. [TompoOyiite
CaMH yTaJiaTh, YTO OH BBIBOJIUT:

Kopg C# 3.0

using System;
using System.Query;
using System.Collections.Generic;

class Program {
static void Main () {

string[] users = {"RayShade", "tyomitch", "GSerg"};

IEnumerable<string> coolusers = from user in users
where user.Length == 8
orderby user
select user.ToUpper();

foreach (string user in coolusers)

Console.WritelLine (user);
Console.ReadLine () ;

}

Koa VB .NET 9.0

Imports System
Imports System.Query
Imports System.Collections.Generic

Module Program

Sub Main ()
Dim users () As String = {"RayShade", "tyomitch", "GSerg"}
Dim coolusers As IEnumerable (Of String) = _
Select user.ToUpper ()
From user In users
Where user.Length = 7
Order By user
For Each user As String In coolusers
Console.Writeline (user)
Next
Console.ReadLine ()
End Sub

End Module

Co0TBETCTBEHHO, PE3YJIbTaTOM BBITIOJHEHUS JAHHOM MporpamMmbl OYJET CaeayIoLiee:

RAYSHADE

UtoOs1 moHATH, Kak paboTaer LINQ, maBaiiTe emé pa3 pacCMOTPHUM OIEepaTop 3ampoca Hallel mporpaMMbl:

4

Copyright © Microsoft Corporation 2006. All Rights Reserved. Ilepesood u dononnenus — Ckpunkun I1. B., Microsoft Corporation (Poccus).



.NET Language Integrated Query

Koa C# 3.0

IEnumerable<string> coolusers = from user in users
where user.Length == 7
orderby user
select user.ToUpper():;

Koa VB .NET 9.0

Dim coolusers As IEnumerable (Of String) = _
Select user.ToUpper ()
From user In users
Where user.Length = 7
Order By user

31ech mepeMeHHas coolusers HHUITHATH3UPYETCsl BhIpaKeHHEM 3ampoca (query expression). CKkaxy IO CEKpeTy, Ha
caMOM [IeJIe OHAa MHUIUAJIM3UPYETCA TUIIOM System.Query.OrderedSequence<string, string>, HO IIOKa 4TO
HaM 3TO JIOBOJIBHO MaJI0 TOBOPUT :) B MaHHOM mpuMepe HCMOJB3YIOTCS CTaHIAPTHBIC OIEpaTOpPhl 3alpocoB, B
yacTHoCcTH Where, orderby u select.

N C#, n Visual Basic moanepKuBaroT TaKk Ha3pIBaeMbIi CHHTaKCHC 3anpocoB (query syntax). IlogoOHO omepaTopam
using W foreach, KOTOpbIE HA CaMOM JeJie SBISIOTCS COKPAlIEHHBIM BapUaHTOM JIOBOJBHO TPOMO3JIKOH 3aIucH,
CHUHTAKCHUC 3aIIPOCOB TAKKC SABJIACTCA JINIIb yr[pOHIéHHBIM BapuaHTOM BOT TaKOH 3aIliCH:

Kog C# 3.0
IEnumerable<string> coolusers = users
.Where (f => f.Length == 7)
.OrderBy (f => f)
.Select (f => f£.ToUpper()):
MpuMmeyaHue

HeKOTOprX NOYEMY-TO NMyraeTt Takon Tmn 3anncun, Koraa Kaxkaas To4ka HaxoanTcda Ha pa3H017| CTPOKe. MOSICHIO: 3TOT KOA4 MOXHO 3anucaTh M Kak

Kop C# 3.0

users.Where (f => f.Length == 7).0rderBy(f => f).Select (f => f.ToUpper()):;

MpOCTO TaKol BapuUaHT MEHEE UNTAEM.

ApryMmeHTsl, nepeilanHbie MeTofaM (Mbl uX OyJeM Ha3bIBaTh OnEpamopamu 3anpocos, VI MPOCTO OnepamopamiL)
Where, OrderBy U Select, Ha3bBalOTCS A-BhIpakeHusmu (lambda expressions, TPOUSHOCUTCS «IsIMOa-
BBIPAXEHHS»), KOTOPBIE SBISIOTCS HEKOTOPOTO POJa SBONIOIMEH aHOHUMHBIX JENEraToB, O3BOJISASA UX 3aMucaTh B €IIé
Oonee cokpaméaaoi popme. O HUX MBI emI€ TOTOBOPUM YyTh HIKE. IMEHHO KOMIAKTHOCTh A-BBIPKEHUH MTO3BOJISICT
UCTIONB30BaTh UX B TEKCTE 3ampoca 0e3 CyIIeCTBEHHOTO YBeTUYeHUs 00bEMa Koa.
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PYyHKUUMN A3bIKa, Heobxoaumblie ans LINQ

Language Integrated Query moctpoeH Ha 6a3e GyHKIIHI sI3bIKa, MHOTHE U3 KOTOPBIX SABISAIOTCSA HOBBIMU i VB .NET
u C#. JlaBaiiTe e pacCMOTpPUM HX.

Jepeebsi ebipakeHUU U A-ebipakeHusi

MpumevaHue

Mockonbky A-BblpaxkeHns ans VB .NET ewé He peanu3oBaHbl B Tekywiem Community Technology Preview, npvmepbl koga Ans HEro He AaHbl.
Cratbs 6yaeT obHOBNEHa C NnpuMepaMm KOAa, Kak TOSIbKO 3TO CTAHET BO3MOXHbIM.

Kak Obut0 ckazaHO paHHee, A-BBIPAXEHUS SBIAIOTCS emié Oosiee MOIIHBIM CIIOCOOOM COKPaTHUTh O0BEM KOJa, 4eM
aHOHMMHBIE MeTobl. Harpumep, A-BbipaskeHne

Kon C# 3.0

user => user.Length ==

9KBUBAJICHTHO aHOHHUMHOMY MCTOAY

Kog C# 3.0

delegate (string user) {return user.Length == 7;}

WU OOBIYHOMY

Kon C# 3.0

bool MyLambda (string user)
{

return user.Length == 7;

}

Koa VB .NET 9.0

Function MyLambda (user As String)
Return user.Length = 7
End Function

Ho 310 emé He BcE. A-BbIpa)keHUS NMPUBOAATCA K JeJeraty System.Query.Func<>, KOTOPbIH MOXET OBbITh
IIPEJICTaBJIEH B CIEAYIOLIEM BHUJIE:

® public delegate T Func<T>()
® public delegate T Func<AO, T>(AO0 arg0)

® public delegate T Func<AO, A1, T>(AO argg, Al argl)

public delegate T Func<AO, A1, A2, T>(AO argl, Al argl, A2 arg?)

public delegate T Func<AO, A1, A2, A3, T>(AO arg0, Al argl, A2 argZ, A3 arg3)

Takum o0pa3om, KO, KOTOPBIM MbI HCTIOIB30BAJIN JJIs 3a1IPOCa, MOKHO MEPENUCATh TaK:

Kopg C# 3.0
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.NET Language Integrated Query

Func<string, bool> filter = (user => user.Length == 7);
Func<string, string> extract (user => user);
Func<string, string> project = (user => user.ToUpper()):;

IEnumerable<string> expr = names.Where(filter)
.OrderBy (extract)
.Select (project) ;

be3 ucnonp3oBaHms A-BBIPAXKEHUN ATOT KOJI BBITIISICI OBl JaXKe TaK:

Koa C# 3.0

Func<string, bool> filter = delegate (string user) {
return user.Length == 7;

}s

Func<string, string> extraction = delegate (string user) ({
return user;

}s

Func<string, string> projection = delegate (string user) {
return user.ToUpper() ;

}i

IEnumerable<string> expr = names.Where (filter)
.OrderBy (extraction)
.Select (projection);

Ha camom nene koMmuisTopy aOCONIIOTHO BCE paBHO, KaKOM CHMHTAKCHC BBI UCTIONB3yeTe. boiee Toro, HEeyKenu BbI
JyMaeTe, 4To 51 CMOT yJiepKaTbes U He IIsiHyTh Reflector’om Ha To, 4TO reHepupyeT KOMIMIATOpP, KOTJa BCTpedaeT A-
BBIPAKEHUSI.

CMmotpurte camu.

S+ 4Frogran |

=) Base Tvpes
_Lambda_Main_9_13(String) : Skring
_Lambda_Main_B_12(String) : Boolean
W [aing) ; void

o

B Hamem Kiacce MOABWIMCh JBa METOJA, HA3BaHHBIE COOTBETCTBEHHO  Lambda Main 9 13 H
_Lambda Main B 12. Kak HeTpyAHO A0rajgaTbcs, 3TO U €CTh HAILlU A-BBIPA)KEHUS, KOTOPble KOMIMWIATOP MPEBPATHI
B private-metonbl. OHAKO, 3TO HE €AMHCTBEHHBIN CIIOCO0 MCIIOIB30BATh A-BBIPAKCHUSI.

C mpuxomom LINQ mnosiBWIOCH HOBOE NPOCTPAHCTBO HMMEH System.Expressions. B HEéM ompenenén tun
Expression<T>, KOTOPBII MO3BOJSET CTPOUTH JAEPEBbsI BBIpAXKECHUH (expression trees). Bes cyTb B TOM, 4TO IpH
MIPUCBOCHUU A-BBIPAXKCHHSI IIEPEMEHHON THIA Expression<T> METOJ HE TEHEPUPYETCS: A-BBIPAKECHUE COXPAHSICTCS B
OmnapHoM BHjae. BoT uro ckazano mo sromy moBoxy B MSDN: Expression trees are efficient in-memory data
representations of lambda expressions and make the structure of the expression transparent and explicit. Bo3Hukaer
31paBbIil BOIMpOC: 3ayeM ke 3To HykHO? Bc€ ouens mpocro. Ilpu mpoextupoBanuu DLing Obuio HE0OX0auMMO
peoOpa3oBbIBATh A-BBIpAaXKEHUE, MEpeaaHHoOe omnepaTopy Where, B SQL-3ampoc. Pazymeercs, Teno meTona TpyaHO
00paTHO AEKOMITUIUPOBATH U TpaHCIUPOoBaTh B SQL, mMO3TOMY U BBEIH JEPEBbhs BHIPAKCHUH.

JlomycTuM, y Hac €CTh JIBa BHIPAXKEHUSI:
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Koa C# 3.0
Func<string, bool> isVBStreetsFunc = (s => s == "VBStreets");
Expression<Func<string,bool>> isVBStreetsExpr = (s => s == "VBStreets");

B takom citydae, 3TOT KO CKOMIMJIMPYETCS:

Kopg C# 3.0

bool isVBStreets = isVBStreetsFunc ("NotVBStreets");

A 3TOT BBI30OBET OIJ_II/I6Ky, T.K. BBIPAKCHUS ABJISIFOTCA BCCTO JIMIIb JaHHBIMHA U HC MOT'YT BBIIIOJIHATBHCA:

Kop C# 3.0

bool isVBStreets = isVBStreetsExpr ("NotVBStreets");

JIMgHO MEHS OYEeHb BIICUYATIIMIIA BO3MOXHOCTH BOT TAKOTO «pa36opa» x-BBIpa)KeHI/IﬂZ

Kopg C# 3.0

Expression<Func<string,bool>> isVBStreets = (s => s == "VBStreets");
Console.WriteLine ("Number of parameters: {0}", 1sVBStreets.Parameters.Count);
foreach (ParameterExpression p in 1sVBStreets.Parameters)

Console.WriteLine (" Parameter {0} of type {1};", p.Name, p.Type):;
Console.WriteLine ("Return type: {0}", isVBStreets.Body.Type);
MethodCallExpression body = (MethodCallExpression)isVBStreets.Body;
Console.WritelLine ("Expression calls {0} method", body.Method.Name) ;
ConstantExpression secondPart = (ConstantExpression)body.Parameters([1l];
Console.WriteLine ("Second part of expression: {0}", secondPart.Value);
Console.WritelLine ("Expression.ToString method: {0}", isVBStreets);

DTOT KO BEIBOAUT

Number of parameters: 1

Parameter s of type System.String;
Return type: System.Boolean
Expression calls op Equality method
Second part of expression: VBStreets

Expression.ToString method: |s| op Equality (s, "VBStreets")

MemoOdsi-pacwupeHus

Jlnst Havyayia HaM HEOOXOJMMO TIO3HAKOMHTHCS C METOJaMU-paciIupeHusMu (extension methods). Meton-
PaCIMpPCHUC MMO3BOJJIACT HAM I[06aBI/ITL CcBOH METOA KO BCEM KJiaCcCaM. BBII‘HH[[I/IT MMPUMCPHO TaK:
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Kon C# 3.0

namespace MyExtensions
{

using System.Runtime.CompilerServices;

public static class MyExtension
{

[Extension]

public static string GetTypeFullName (this object source)
{

return source.GetType () .FullName;

[Extension]
public static int MakeDouble (this int num)

{

return num * 2;

}

Hcnonp3oBaHue:

Kop C# 3.0

namespace ExtensionsTest
{
using MyExtensions;
class Program
{
static void Main(string[] args)
{
object o = new object();
int i = 5;
Console.WriteLine (0.GetTypeFullName () ) ;
//Console.WriteLine (MyExtension.GetTypeFullName (o)) ;
Console.WritelLine (i.MakeDouble()) ;

//Console.WriteLine (MyExtension.MakeDouble (1)) ;
Console.Read() ;

}

Kopoue, Becpma ynobnas mryka. Ho y Hux emé onHa (QyHKUMS — MMEHHO OHHM TO3BOJISIIOT HaM HCIOJIb30BaTh
oneparopel LINQ. Ilo cyrtu, cranmapTHble omepaTopbl Select, Where, OrderBy SBISIOTCS METOAAMU-
pacuimpeHus My, ONpeeEHHBIMU B Kllacce System.Query.OrderedSequence (TA€-TO MbI ero Buaenu?). Jlapaiite
B3IVISIHEM Ha METOBI-pacIiupeHus 0oee 1eTaabHO. BOT HECKOIBKO MX 0COOEHHOCTEIH:

L Knaccm, OMnpeaAC/IAIIINEC METOAbI-PpACIIUPCHUS, TOJIKHBI OBITH CTATUYCCKHUMHU.

e MeToapl-paciiipeHus JOJI>KHBI OBITH 00BSBJICHBI C
[System.Runtime.CompilerServices.Extension].

aTpudyTOM

9
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e B merox-pacmmpenue Bceraa nepenacércs rnapamerp, MOMEUYEHHBIM KIFOUYEBBIM CIOBOM this — CChUIKA Ha
SK3EMIUIp KJlacca, K KOTOpOMY 5TO paciuupeHue mnpumenserca. Kcratu, Tun o0ObekTa, K KOTOPOMY
paclIUpEeHUEe MOXKHO MPUMEHUTh, MOKHO OTrPaHUYUTh, MPOCTO OIMPEAEIUB TUI 3TOrO Mapamerpa, OTIUYHBII
OT object, KaK IOKa3aHO B IpuUMepe ¢ MakeDouble ().

e Jlns wuMIOpTa METOJAOB-PACUIMPEHHM, ONPENEIEHHBIX B KaKOM-TO Kjacce, HE0OXOOUMO OOBSIBUTH
IIPOCTPAHCTBO UMEH, B KOTOPOM HAaXOAMUTCS 3TOT KJIACC, B AUPEKTUBE using.

[Tocne Toro, kak Mbl O3HAKOMHIIUCH C KOHIICTIIIMEH METOAOB-PACIIMPEHUN B OOLIMX dYepTax, AaBalTe B3TJSHEM Ha
KOHKPETHBIN IIPUMEP peanu3aliu 3anpoca:

Kopg C# 3.0

namespace System.Query
{
using System;
using System.Collections.Generic;

public static class Sequence {
public static IEnumerable<T> Where<T> (

this IEnumerable<T> source, //VICTOUHUK — [epeuuciieHne
Func<T, bool> predicate) { //OdYyHKUUA—yCIIOBUE
foreach (T item in source) //Ona Kaxmoro oObeKTa B MCTOUHMKE
if (predicate(item)) //ECau yCJIOBME BHIIOJIHAETCH
yield return item; //0o0BaBUTE B [EepeuucCIieHne-—pesyJibTaT

}

Kak BuaHo, Tunm oOBEKTa, K KOTOPOMY IPUMEHSETCS pPACHIMPEHHE, OrPaHMYEH THUMOM IEnumerable<T>
(nepeunicienuem). Tenepb Mbl MOKEM HaIMCaTh TAKOW KOJ:

Kopg C# 3.0

IEnumerable<string> coolusers = users.Where(f => f.Length == 7);

OH OyeT S5KBUBAJIEHTHBIM CIICAYIOLIEMY KOJY:

Kop C# 3.0

IEnumerable<string> coolusers = Sequence.Where (users,
f => f.Length == 7);

[TockonbKy, YTOOBI KOMIWJISATOP «3aMETH» NPHUCYTCTBHE CTAaTHYECKUX THIIOB C METOJIaMH-PACIITUPECHHSIMH,
HEOOXOUMO OOBSBUTH UX B TUPEKTHBE using (Imports B VB), IS UCMONB30BaHUS CTaHAAPTHBIX OMEPATOPOB
3aMpoCoOB, KaK HETPYAHO JOTaaaThCs, HEOOXOMMO HAIUCATh

10
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Kon C# 3.0

using System.Query; // mesnaeT BUIOMMEIMM OIIEPATOPH 3alPOCOB

Koa VB .NET 9.0

Imports System.Query // mesaeT BUOMMEIMY OIEPATOPHE BaNpOCOB

Bce oneparopsl 3ampocoB paboTarOT ¢ MEPEeUUCICHUsIMA [Enumerable<T>, KpoMe omnepatopa OfType, KOTOPBII
pabortaer c mnepeumneHusMu B ctuiae 1.0/1.1 QpeiimBopka, «mpuBOIS HMX B TOPSIOK», TO €CThb K BUAY
IEnumerable<T>. Pa3ymMmeercs, OH TakXe MOXKET IPUMEHATbCA M K IEPEUYMCICHHAM BUAA IEnumerable<T>,
MO3BOJISIsL BHIOMPATh U3 IEPEUUCIICHUH TOJIIBKO OOBEKThI ONPEACIEHHOTO TUTIA.

Bot npumep npusenenust koyuiekuu u3 Buaa 1.0 k Bugy IEnumerable<T>:

Kon C# 3.0

// KOJIJIeKLMS B «KJAaCCUUECKOM» BUIE HEe MOXET MCIOJL30BATLCS C 3alpoCaMu. . .
IEnumerable classic = new OlderCollectionType();

// ... mosTOMy MH NOperncTaBuMm €& B Bume IEnumerable<object>
IEnumerable<object> modern = classic.OfType<object>();

Bot npumMep npyroro ucnoib30BaHus oneparopa Of Type:

Kop C# 3.0

IEnumerable<object> stuff
IEnumerable<string> users

new object[]{"VBStreets", 1, true, "RSDN"};
stuff.O0fType<string>(); //orTbupaeMm TOJBKO CTPOKU

CoOCcTBEHHO TOBOPS, BOT CTaHIapTHAs peain3alus oneparopa OfType.

Kon C# 3.0

public static IEnumerable<T> OfType<T>(this IEnumerable source) {
foreach (object item in source)
if (item is T)
yield return (T)item;

OmnoxeHHas1 obpabomka 3anpoca

Kak MOHO 3aMeTuTh, CTAaHJAPTHBIN ONEpaTop Where peaan30BaH C HCHOIb30BAaHUEM KOHCTPYKIMH yield return,
BriepBbie mosiBuBIeiicss B C# 2.0. Ha camom nene, Bce omepaTopsl 3ampocoB HCMOIB3YIOT €. Takum obOpaszom,
UCTIONB3YEeTCsl TaK Has3blBaeMas OTIIOKEeHHass oOpaboTka 3ampoca (deferred query evaluation): pe3ynbTar 3ampoca
BBIYUCIISICTCS HE TIPHU €ro OOBSIBICHUH, a TOJIBKO NPH CAMOM IIEPEUUCIICHUH. DTO HECIOXKHO MPOBEPUTH, HAIHCAB
HeOOoJIbIION OeHUMapK, HO MBI He Oy/ieM ceifuac TpaTHTh Ha 3TO BpeMs. UTo caMoe HHTEPECHOE, OMH H TOT K€ 3aIpoc
MOJXKET JaBaTh pa3HbIE pe3yJbTaThl B pa3Hble MOMEHTHl BpeMeHHW. JlaBaiiTe B3IVITHEM Ha OJUH TPOCTEHBKHIA
NPUMEPUYHUK, KOTOPBIH 3TO IEMOHCTPUPYET:

11
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Kopg C# 3.0

class Program {
static void Main () {

List<string> users = new List<string>();
users.AddRange (new string[] {«RayShade», «tyomitch», «GSerg»});
IEnumerable<string> coolusers = from user in users

where user.Length == 7

select user; //momxeH OuhTb VBStreets
users.Add ("Hmmm..."); //moGaBuMm emé OOMH BJIEMEHT

foreach (string user in coolusers)
Console.WriteLine (user);
Console.ReadLine () ;

}

Koa VB .NET 9.0

Module Program

Sub Main ()
Dim users As New List (Of String)
users.AddRange (New String() {«RayShade», «tyomitch», «GSerg»})
Dim coolusers As IEnumerable (Of String) = Select user
From user In users
Where user.Length = 7 'mosxen OwpiTb VBStreets
users.Add ("Hmmm. ..") 'moBGaBum emé OOMH 3SJIEMEHT
For Each user As String In coolusers
Console.Writeline (user)
Next
Console.ReadKey ()
End Sub

End Module

... o, uyno!

VBStreets
Hmmm. . .

9T0 MOKa3bIBACT, YTO BBIPAKCHUC 3alIpOCa BBIYHUCIACTCA HC BO BPEMs €TO OGT;SIBJIQHI/ISI, a BO BPCMs €TO BbIIIOJIHCHUA.
OnmHako, 3TO OPOKAAET OHYy Tpodiemy. JlomycTum, MbI TIUIEM TpHIOKeHUe, padoratomee ¢ b/, u mpu 3arpyske
¢dbopMbI MBI BBITIONHSIEM 3ampoc K B/, a ero pe3yibpTar 3anuchiBaeM B EpEMEHHYIO-TIEPEUUCIeHHE IEnumerable<T>.
3arem, KakIbli pa3, KOrJa IMOJb30BaTENb aKTUBU3UPYET (OpMYy, HEOOXOIUMO OUMUCTHTh DataGridView W BHOBb
3aMoJHUTh €T0 3JEMEHTaMU M3 3TOro nepeuncieHus. Emé He 3aMeTwnn moTeHUuanbHy mpobdinemy? Kaxnmwiii pas,
Korga Mbl Hepe61/1paeM OJICMCHTEI 3TOI'0 NMEPCUUCIICHUS, ITPUITOKCHHUEC BHOBDb 06pa1uaeTcs1 K Oaze JaHHBIX WU BBIITOJIHACT
3ampoc! K cuactelo, ecnmu IEnumerable<T> npeoOpa3oBaTh B List<T> WIM B MAacCUB, 3allpoC OYJET BBITOIHATHCS
OJIUH pa3:

12
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Koa C# 3.0
IEnumerable<string> coolusers = (from user in users
where user.Length == 7
select user) .ToArray(); //wmmm .ToList();
Koa VB .NET 9.0
Dim coolusers As IEnumerable (Of String) = (Select user
From user In users
Where user.Length = 7).ToArray () 'wan .ToList ()
Bort Tak-To.

YnpowéHHasa uHuyuanusayusi o6 Lekmoe

3avacTyro OBbIBaeT HY)XHO WHHIIMATU3UPOBATH TUI C HEKOTOPHIMH 3apaHee 3aJaHHBIMU 3HAYCHHUSMH CBOWCTB,
OTJIMYHBIMH OT 3HAYECHHUI MO YMOJIYaHuI0. JlomycTuM, y Hac ecTh Kiacc User:

Kon C# 3.0

public class User {
string name;
string _admin;
string url;
int membersCount;

public string Name {
get { return name; } set { name = value; }

}

public string Admin {
get { return admin; } set { _admin = value; }

}

public string URL {
get { return url; } set { url = value; }

}

public int MembersCount {
get { return membersCount; } set { membersCount = value; }

}

13
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Koa VB .NET 9.0

Public Class User
Private name As String
Private admin As String
Private url As String
Private membersCount As Integer

Public Property Name () As String

Get
Return name

End Get

Set (ByVal value As String)
_name = value

End Set

End Property

Public Property Admin() As String

Get
Return admin

End Get

Set (ByVal value As String)
_admin = value

End Set

End Property

Public Property URL() As String

Get
Return url

End Get

Set (ByVal value As String)
_url = value

End Set

End Property

Public Property MembersCount () As Integer
Get
Return membersCount
End Get
Set (ByVal value As Integer)
_membersCount = value
End Set
End Property
End Class

Jnst Toro, yToOb! 00BABUTEH GopyM VBStreets, Ham npUILIOCH OBl HCATH BOT TaKOE:

Koa C# 3.0

User VBStreets = new User():;

VBStreets.Admin = "RayShade";

VBStreets.MembersCount = 7436;
VBStreets.Name = "VBStreets";

14
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‘ VBStreets.URL = "http://www.VBStreets.ru";

Koa VB .NET 9.0

Dim VBStreets As New User
VBStreets.Admin = "RayShade"
VBStreets.MembersCount = 7436
VBStreets.Name = "VBStreets"
VBStreets.URL = "http://www.VBStreets.ru"

K cuactsro, B C# 3.0 nosiBui1ach Takasi BOT KOHCTPYKIIMSL:

Kog C# 3.0
User VBStreets = new User () {Admin = "RayShade",
MembersCount = 7436,
Name = "VBStreets",
URL = "http://www.VBStreets.ru"};
Koa VB .NET 9.0
Dim VBStreets As New User {Admin := "RayShade",
MembersCount := 7436,
Name := "VBStreets",
URL := "http://www.VBStreets.ru"}

YectHO roBopsi, MHe He oueHb noHpaBuiics cuatakcuc VB NET c :=, yx 601bpHO 3TO HannoMuHaeT [lackans... :

DTa KOHCTPYKLHUS CYHIECTBEHHO YIPOIIAET COCTaBIeHUE 3anpocoB. CKaxkeM, Mbl MOXKEM HamucaTh

Koa C# 3.0

IEnumerable<User> makeMeSuperAdmin = users.Select (
user => new User {

Admin = "Exception",
MembersCount = user.MembersCount,
Name = user.Name,

URL = user.URL});

U Jaxke
Kog C# 3.0
string[] usernames = {«RayShade», «tyomitch», «GSerg»};
IEnumerable<User> myOwnUsers = usernames.Select (
username => new User {

Admin = "Exception",

MembersCount = 1000000,

Name = username,

URL = "http://" + username + ".ru"});

Hy a €CJIU MMUCaTh, UCIIOJIB3YA CTAHAAPTHYIO 3allUCh JJIsA OIICPaTOPOB 3alIpPpOCOB, BBIfII[CT BOT 4YTO:

15

Copyright © Microsoft Corporation 2006. All Rights Reserved. Ilepe6od u oononnenusn — Cxpunkun I1. B., Microsoft Corporation (Poccus).

15




.NET Language Integrated Query

Koa C# 3.0
string[] usernames = { «RayShade», «tyomitch», «GSerg»};
IEnumerable<User> myOwnUsers = from username in usernames
select new User {
Admin = "Exception",

MembersCount = 1000000,
Name = username,
URL = "http://" + username + ".ru"};

Koa VB .NET 9.0

Dim usernames () As String = {«RayShade», «tyomitch», «GSerg»}
Dim myOwnUsers As IEnumerable (Of User) =
Select New User {

Admin := "Exception",
MembersCount := 1000000,

Name := username,

URL := "http://" + username + ".ru"}

From username In usernames

TﬁKHNIO6p330M,MBIHOquaeMIIBMaCCHBa string nepeynciaeHue IEnumerable<User>.

AHOHUMHbIE munbli

VY Bac OblBayii CHUTyaIyu, 94TO HYXXHO OOBSBUTH KIIACC TOJBKO JJISI OJHOPA30BOro Hcrmoib3oBanusa? Her? 3Hauwr,
Oynyt. Jlomyctum, mepel HaMU CTOUT 3ajadya BBIBECTH HA KOHCOJb TOJBKO JaHHBIE O HA3BaHMM MU KOJHYECTBE
y4acTHUKOB ¢opyma. [IpencraBum, 4to User — JOBOJIBHO OOJBIION KJacc, M MCHOJIb30BAHUE €r0 NMPU BBIBOJE Ha
KOHCOJIb BCETO HECKOJIbKMX CBOWMCTB MOYKET MOHU3UTH MPOU3BOIUTENILHOCTh M3-3a OOMBIIOT0 pacxonaa namstu. Kakue
y HacC €CTh BbIXObI?

1) be3 LINQ u aHOHUMHbIX Munoe
ParmonanbHbIe METOBI OTCYTCTBYIOT (TO €CTh 0€3 pacxofa MaMsTH U C MOHATHBIM KOJIOM)
2) CLINQ, 6e3 aHoHUMHBIX MUNO8
Co3aath CTpYKTYpy ForumStatistics co cBOMicTBaMU Username U MembersCount. 3aTeM AeaaTh BEIOOPKY
BOT TaKUM 3aIIPOCOM:

Koa C# 3.0
IEnumerable<User> users = //...
IEnumerable<ForumStatistics> forumStats = from user in users

select new ForumStatistics {
MembersCount = user.MembersCount,
Name = user.Name};

Koa VB .NET 9.0

Dim users As IEnumerable (Of User) = '...
Dim forumStats As IEnumerable (Of ForumStatistics) = _
Select New ForumStatistics {

16
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MembersCount := user.MembersCount,
Name := user.Name}
From user In users

3) C LINQ u anoHumMHbIMU munamu
3nech BcE emé mpomie. HaMm nake He HYXXHO CO3/1aBaTh CTPYKTYpy ForumStatistics. Kommunstop co3mact eé
ABTOMATUYECKH, UTO COXPAHUT HaM BPEMSI, a CIICIOBATEIILHO, IEHBIH :)
Ceituac 1mo3BoJII0 ce0e HEOOBIITOE TUPUIECKOE OTCTYIUICHHUE, T.K. HE BCE MOXKET OBITh MOHSATHO.

B C# 3.0 u VB .NET 9.0 moxHO mucaTh KoJ 0e3 OOBSBICHHS THUIOB: KOMIMJISATOP CaM IMOMMET, KakoW THII
ucnoap3oBaTh. Hanpumep, ko

Kog C# 3.0
string s = "Bob";
int n = 32;

bool b = true;

Koa VB .NET 9.0

Dim s As String = "Bob"
Dim n As Integer = 32
Dim b As Boolean = True

MOKHO IICPCIIUCaTh, KaK

Koa C# 3.0

var s = "Bob";
var n = 32;

var b = true;
Koa VB .NET 9.0
Dim s = "Bob";

Dim n = 32
Dim b = True

, He Tepsis (PyHKIMOHAIBHOCTH W mpou3BoanTenbHOCTH. C TakuM Komom gaxe padoraer IntelliSense! IlpaBna, Ha
TaKue OOBSBIICHUS €CTh HECKOIBKO OIPaHUYCHUIA:

1) BrIpaxxeHne Bceraa JOHKHO HHUIHATH3UPOBATHCS !
i1) Taxum 0Opa3oM Henb3sl OOBSABIATH EPEUUCTUMBIC THUITBI
1i1) Henb3st MHUIIMATU3UPOBATh BhIpaXKeHHE null’eM

3ayeM Ke HyXKEH ATOT «M3BpaT», €CIM MOXKHO TaK BbIpa3uThCs? OTBET HPOCT: OH MO3BOJIAET HE MOPOYUTH cede
TOJIOBY MPU OOBSIBIIEHUN HEKOTOPBIX CIIOKHBIX THIIOB M OH TaKXe MO3BOJISIET OOBSBIATh AaHOHUMHBIE TUIIBI. JlaBaiiTe
paccMoTpuM Hail npumep. Kos 13 myHkTa 2 MOXKHO NepenucaTh Tak:

Kon C# 3.0
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IEnumerable<User> users = //...
var forumStats = from user in users
select new {
MembersCount = user.MembersCount,
Name = user.Name};

Koa VB .NET 9.0

Dim users As IEnumerable (Of User) =
Dim forumStats = _
Select New { _
MembersCount := user.MembersCount,
Name := user.Name}
From user In users

Camoe nipusiTHOE, YTO /ISl aHOHHUMHBIX THITOB MO-TIpeskHeMy aoctyneH IntelliSense:

______

Dim & = 0 W GetHashCode
Dim forunllames () As String = {"Vingra ‘VGEtTYDE
Dim forums = Select New { lE=y MermbersCount
MembersCount := 100 ﬁ-ﬂ LI
Name := forunlame} & ReferenceEquals
: Tostri
From forumiame In forumNames v Tooting
For Each f In forums Camman Al
Console.Writeline (£.Nawe € ™; " £ L.

Next{alof 185 WriteLine ()
Conas|Writes the current ling terminator to the standard oukput streann,

Bnpouewm, o mognepxke IntelliSense, na u LINQ B VS 2005 mMbI moroBopum mo3aHee.

Ecnu nmocmotpets Reflector’om B creHepupoBaHHYr0 COOpPKY, BUJHO, YTO KOMIMIISTOpP CI€HEPUPOBAT aHOHUMHBIN
TN Anonymous Main 7 1C. Keratu, UCIOIb30BaHHE aHOHUMHBIX THIIOB MMEET M OOpaTHYIO CTOPOHY: HOBUYKH
MOTYT HCIIOJIB30BaTh UX TI€ IOMNAJO, 4TO, Pa3yMeeTcs, 3aTpyJAHUT YTEHUE U NOHMMaHue Koja. Hampumep, craner
BO3MOKHBIM TBOPUTb BOT TAKUE «U3BPATB):

Kopg C# 3.0

var bob = new { Name
var jane = new { Age

"Bob", Age = 51, CanCode = true };
29, FirstName = "Jane" };

var couple = new {
Husband = new { bob.Name, bob.Age 1},
Wife = new { Name = jane.FirstName, Jjane.Age }

}s

couple.Husband.Age; // ha == 51
couple.Wife.Name; // wn == "Jane"

int ha
string wn

Koa VB .NET 9.0

18
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Dim bob = New {Name := "Bob", Age := 51, CanCode := True}
Dim jane = New {Age := 29, FirstName := "Jane"}
Dim couple = New { _
Husband := New {bob.Name, bob.Age},
Wife := New {Name := jane.FirstName, jane.Age}

}
Dim ha As Integer = couple.Husband.Age ' ha = 51
Dim wn As String = couple.Wife.Name ' wn = "Jane"

Kcratu, cBoiicTBa Husband U Wi fe MomydaloT UMeHa Name U Age OT COOTBETCTBYIOIIMX CBOWMCTB bob M jane, UM
nepeaaHHbpIx. MOXKHO HamucaTh U 06ojee o 1poOHoO:

Koa C# 3.0

var couple = new {
Husband = new { Name = bob.Name, Age = bob.Age 1},
Wife = new { Name = jane.FirstName, Age = jane.Age }

}s

Koa VB .NET 9.0

Dim couple = New { _
Husband := New { Name := bob.Name, Age := bob.Age },
Wife := new { Name := jane.FirstName, Age := jane.Age }

OcTanbHbIe CTaHOApPTHbIE onepaTopbl

JIo 3TOro MOMEHTa MBI pacCMaTpPHUBAJIN HauOoOJIee YacTO HCIOJb3yEeMbIe ONEpaTOphl 3alMpPOCOB: Select W Where.
Ceityac MBI IPUCTYIUM K PACCMOTPEHHIO OCTAIbHBIX ONIEPATOPOB 3aIIPOCOB.

Copmupoeka u epynnupoeka
[Toryunth pe3ynbTaThl 3ampoca — 3TO OgHO naeio. Ho 3agactyro TpeOyeTcss Hedro Oosbliee, HampuMep ObIBaeT

HEOO0XO0IMMO MTOCTPOUTD PE3YJIbTAThI 3alIpOca B ONPEACIEHHOM MOpsiAKe. 31eCh HaM IOMOXKET ornepaTop OrderBy.

Omneparopbl OrderBy U OrderByDescending MO3BOJIAIOT BBICTPOUTH PE3YJIbTHUPYIOUIME 3JIEMEHTHI B HEKOTOPOM
3apaHee OIpEeesIEHHOM IOpsIKe, HAllpUMEp B IMOPSAIKE BO3pacTaHUs Kakoro-HUOyIb CBOMCTBAa. BoT mpocTeHbKuit
MIpUMEp MX MCIOJIb30BaHUA:

Kopg C# 3.0

IEnumerable<User> users = new User[]
{
new User () {Admin = "RayShade",
MembersCount = 7436,
Name = "VBStreets",
URL = "http://www.VBStreets.ru"},
new User () {Admin = "Bill Gates",

MembersCount = 12345,
Name = "GotDotNet",
URL = "http://gotdotnet.ru"},
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new User () {Admin = "IT",
MembersCount = -1,
Name = "RSDN",
URL = "http://rsdn.ru"}

var sortedByMembers = users.OrderBy(f => f.MembersCount);

var sortedByName = users.OrderBy(f => f.Name);

var sortedByAdminDescending = users.OrderByDescending(f => f.Admin);
var sortedByNamelLength = users.OrderBy (f => f.Name.Length);

Koa VB .NET 9.0

Dim users As IEnumerable (Of User) = New User() { _
New User {Admin := "RayShade",
MembersCount := 7436,
Name := "VBStreets",
URL := "http://www.VBStreets.ru"},
New User {Admin := "Bill Gates", _
MembersCount := 12345,
Name := "GotDotNet",
URL := "http://gotdotnet.ru"},
New User {Admin := "IT", _
MembersCount := -1,
Name := "RSDN",
URL := "http://rsdn.ru"}
}
Dim sortedByMembers = Select aForum _

From aForum In users
Order By aForum.MembersCount
Dim sortedByName = Select aForum _
From aForum In users
Order By aForum.Name
Dim sortedByAdminDescending = Select aForum _
From aForum In users
Order By aForum.Admin Descending

MpuMmevaHue

Mockonbky B VB .NET ellé He peann3oBaHbl A-BbipaXKeHWsi, MpuMepoB 6yaeT Mano, a ecnun 1 6yayT, TO TOMbKO HamnmMcaHHbIE C UCMONb30BaHNEM
CTaHAAPTHOro CMHTaKCMCa 3amnpocoB, KOTOPbIN NMOAAEPKMBAETCS.

N omepatop OrderBy, u OrderByDescending BO3BpallalOT SortedSequence<T> IS TOrO, 4ToObI OBLIO
BO3MOXHBIM JTOOABIISATH €II€ KPUTEPUU COPTUPOBKH Yepe3 orepaTtopsl ThenBy M ThenByDescending:

Kop C# 3.0

string[] someMembers = {"xolod", "RayShade", "tyomitch", "GSerg", "alibek", "Sebas"};
var bla = names.OrderBy (s => s.Length).ThenByDescending (s => s);

Koa VB .NET 9.0

Dim someMembers As String() = _
{"xolod", "RayShade", "tyomitch", "GSerg", "alibek", "Sebas"}

20
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Dim bla = Select name

From name In someMembers
Order By name.Length, name Descending

CoOCTBEHHO TOBOPS, 3TO 3HAYHUT, YTO CHAYajIa BCE MMEHA COPTUPYIOTCS 1O KOJIMYECTBY 3HAKOB, & T€, Y KOTOPBIX OHO
paBHOE, COPTUPYIOTCS O al(aBuTy:

‘ "GSerg", "Sebas", "xolod", "alibek", "RayShade", "tyomitch"

Takxe K rpymnie coOpTUPYIOIIUX ONEepaTOPOB CTOUT JOOABUTh ONEPATOP Reverse, KOTOPHIN NOMPOCTY MEPECTABISAET
BCE 3JIEMEHTHI IEPEUUCIICHUS B 00OpaTHOM MOPSIIIKE.

Emé npenycMoTpeHn onepaTop GroupBy, MO3BOJISIONIUI TPYNIUPOBATh 3JIEMEHTHI MEPEUUCICHHS 110 KaKoMYy-IH00
npu3Haky. OnepaTop GroupBy BO3BpallaeT MOCIEA0BATEIbHOCTh JIEMEHTOB Grouping, MO OJHOMY Ul Ka)IOro
YHHMKaJIbHOTO 3Ha4YeHus Kitouya. Bipouewm, 3To npoiie nokasaTh Ha IpuMepe:

Kop C# 3.0

string[] names = { "Albert", "Burke", "Connor", "David",
"Everett", "Frank", "George", "Harris"};

//TpynnmupyeM 10 KOJIMUECTBY BHAaKOB
var grouping = names.GroupBy (s => s.Length);

foreach (Grouping<int, string> group in grouping) { //ming Kaxmow TPYIIIE
Console.WriteLine ("Crpoxu mmmuel {0}", group.Key); //mnuimeM KOJ-BO CUMBOJIOB

foreach (string value in group.Group) //Ojig KaxOoro 3HAYEHUS B TPYIIIIE
Console.WriteLine (" {0}", value); //BHIUCEHBaeM €TI0

}

ODTOT KOJ BLEIBOJAUT Ha KOHCOJIb

CTpOKM IOJIMHEL 6
Albert
Connor
George
Harris

CTpOKM IOJIMHEL 5
Burke
David
Frank

CTpOKM IOJIMHEL 7
Everett

Cam unTepdeiic kmacca Grouping BBITISIUT TaK:

Kopg C# 3.0

21
Copyright © Microsoft Corporation 2006. All Rights Reserved. Ilepe6od u oononnenusn — Cxpunkun I1. B., Microsoft Corporation (Poccus).

21



.NET Language Integrated Query

public sealed class Grouping<K, T> {
public Grouping (K key, IEnumerable<T> group);
public Grouping () ;
public K Key { get; set; }
public IEnumerable<T> Group { set; get; }
}

Koa VB .NET 9.0

Public NotInheritable Class Grouping (Of K, T)
Public Sub New (key As K, group As IEnumerable (Of T))
Public Sub New ()
Public Property Key As K
Public Property Group As IEnumerable (Of T)
End Class

Kak u Select, omeparop GroupBy MO3BOJSET yKa3aTh ()yHKIHUIO, IMOKa3bIBAIOIIYIO, KaKUE 3HAUEHUS CIEIyeT
BKJIFOYHTH B TPYNIY:

Kon C# 3.0

string[] names = { "Albert", "Burke", "Connor", "David",
"Everett", "Frank", "George", "Harris"};

var grouping = names.GroupBy(s => s.Length, //rpynnupyem oo KOJIUYUECTBY S3HAKOB
s => s[0]); //oTbupaeM TOJILKO MEpPBLE CUMBOJIEL
foreach (Grouping<int, char> group in grouping) {
Console.WriteLine ("Crpokxm mnuuer {0}", group.Key);

foreach (char value in group.Group)
Console.WriteLine (" {0}", wvalue);

}

9TO0T KOZ, KaK U CJICAOBAJIO OKHUAATh, BEIBOAUT TOJIBKO IICPBBIC CUMBOJIBI:

CTpOKM IOJIMHEL 6
A
C
G
H

CTpOKM IOJIMHEL 5
B
D
F

CTpOKM IOJIMHEL 7
E

Az2zpezupyrowue onepamopsbl

Hagepnsika, MHOTHE T/1€-TO chbimaiy 3To cioBo. Kak Bel momuute, B SQL Obutn BeIpaykeHus COUNT, SUM U T.II.,
KOTOpbIE BO3BPAILIAIOT HE MHOT'O CTPOK, a TOJBKO OJHO 3HaueHue. HeymuBUTENbHO, UTO 3TH ONEpaTOphl NEPEKOUYEBAIN
u B LINQ.

JInst Hayana Mbl pacCCMOTPUM HOBBIN orepatop Fold. BoT Kak OH BBITJISAINUT:

22
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Kon C# 3.0

public static U Fold<T, U>(this IEnumerable<T> source,
U seed, Func<y, T, U> func) {
U result = seed;

foreach (T element in source)
result = func(result, element);

return result;

}

HagepHoe, 3T0 camblii MHTEpEeCHBIN arrperupyrouuii onepatop. CyTb €ro AEMCTBHS 3aKJIIOYAETCsA B TOM, 4TO IIPU
nepebope OH KaXkKJblil pa3 BBIIOJIHSAET A-BbIPA’KEHUE, NEpe/laBas B HErO MPEbI Ay pe3ysbTaT, TaK 4TO MOJIy4aeTcs
saaKas «konuiakay. Ha camoM fene 3To HeTpyIHO MOHATH U3 IpUMepa:

Kog C# 3.0
string[] names = { "Albert", "Burke", "Connor", "David",
"Everett", "Frank", "George", "Harris"}; //umenHa
int count = names.Fold (O, //nepBoHaUasibHOE 3HAUeHUe
(counter, str) => counter + str.Length); //ero mameHeHue
// count == 46 (cyMMapHOe KOJMUECTBO OYKB BO BCEX CJIOBAX)

B A-BbIpakeHue nepenaroTcs aBa napamerpa:
e counter —3mo mexkywee 3HaveHue
® sStr —2mo meKywull d1emenm

BripaskeHne Bo3BpalaeT pe3yJbTUPYIOIee 3HaUeHUE counter, KOTOpoe OyAeT mnepeaHo (QyHKUUU B CIETYIOMINI
pa3 (1M BO3BpAIllEHO 110 OKOHYaHHUH 1epedopa).

Taxoke, pazymeercsi, ONpEAeICHbl Omeparopbl Min, Max, Sum, U Average, padOTalOIIME TOJBKO C YHCIOBBIMU
tunamu. TyT BC€ mpeaensHO MPoCTo:

Koa C# 3.0

int[] numbers = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10};

string[] names = {"Albert", "Burke", "Connor", "David",

"Everett", "Frank", "George", "Harris"};

int totalNumbers = numbers.Sum(); // totalNumbers == 55

int totalNamesLengths = names.Sum(s => s.Length); // totalNamesLengths == 46

Kog VB .NET 9.0

|Dim numbers As Integer() = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}
23
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Dim names As String() = {"Albert", "Burke", "Connor", "David", _
"Everett", "Frank", "George", "Harris"}
Dim totalNumbers As Integer = numbers.Sum/()

Kcraru, noacuér totalNamesLengths 371eCh aHaJIOTUYEH UCIIOJB30BaHUIO Fold B MPeAbIAYLIEM PUMEPE.

Select vs. SelectMany

Omnepatop Select MO3BOJSET MOJNydYaTh OJHO 3HAYECHUE M3 MCXOAHOTO. Ecim HEoOXOAMMO MOJydaTh HECKOJIBKO
3Ha4YCHUH (K TIPUMEPY, MAcCHB), HEOOXOAMMO MPUOETAaTh K MCIIOJIB30BAHUIO MPOMEKYTOYHON TOCIICIOBATEIHHOCTH,
YTO HE OYCHH YIO00HO:

Koa C# 3.0
string[] text = { "Albert was here",
"Burke slept late",
"Connor is happy" };
var tokens = text.Select(s => s.Split(' ')); //momyuaem MOCJENOBATEJILHOCTE MACCUBOB
foreach (string[] line in tokens) / /09 KaxIoro MaccCuBa CJIOB
foreach (string token in line) //Oisa KaxmoTro cJioBa B MacCHUBE
Console.Write ("{0}.", token); //BEBEeCTM €I'0 C TOUKOM Ha KOHILE

Ota nporpamma BbIBOJUT Ha KOHCOJIb CJIETYIOIINNA TEKCT:

Albert.was.here.Burke.slept.late.Connor.is.happy. |

B ommume ot omepatopa Select, omepatop SelectMany MO3BOJSET Cpa3y 3alMXHYTh BCE B OJHY
HIOCJIC/IOBATEIEHOCTD:

string[] text = { "Albert was here",
"Burke slept late",
"Connor is happy" }:

var tokens = text.SelectMany(s => s.Split(' '")); //cobupaem BCe CJIOBa B var

foreach (string token in tokens) //nepeuwucnsem ux
Console.Write ("{0}.", token):;

CuHTaKkcuc 3anpocoB

Kak s yxe roBopwmi, CHHTAKCHC 3ampocoB (query syntax) ynpollaeT HCIOJb30BaHHE Hanboliee pacipoCTpaHEHHBIX
OIepaTopoB 3alpocoB: Where, Select, SelectMany, GroupBy, OrderBy, ThenBy, OrderByDescending, Hu
ThenByDescending.

JlaBaiiTe BHOBB B3IUISTHEM HA MPUBEIEHHBIA MHOW IPUMEDP B HAUaJIe:

Koa C# 3.0

24
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IEnumerable<string> coolusers = users
.Where (f => f.Length == 7)
.OrderBy (f => f)
.Select (f => f.ToUpper()):;

C ucnojp30BaHUEM CHHTAKCHCA 3a1IpoOCOB 3TOT KOJ BBIIJTIAAUT TaK:

Kopg C# 3.0

IEnumerable<string> coolusers = from user in users
where user.Length ==
orderby user
select user.ToUpper()

Koa VB .NET 9.0

Dim coolusers As IEnumerable (Of String) =
Select user.ToUpper ()
From user In users
Where user.Length = 7
Order By user

JaBaiite B3IVIAHEM Ha CTPYKTypy BbipakeHuss B C#. Bolpakenue B C# HaumHaeTcsl C NEPBOIO BBIPAKEHUS
from...in, 3ateM HAYT OCTaJbHBIE BbIpakeHusa From...in, where, 3areMm UIET BbIpaxkeHUe orderby c
BO3MOXKHOCTBIO J100aBJIEeHUS! KIIIOUEBBIX cioB ascending winn descending (10 yMOJYaHUIO MCIIOJIB3YETCS
ascending). Hy u 3aBepimaer Ham criicok onepatopsl select nubo group. . -by.

OOmas (mpaBaa, HECKOJIBKO YNPOILIEHHAs ) CXeMa BBIMJISIIUT IPUMEPHO TaK:

from itemName In srcExpr

((From itemName in srcExpr) | (where predExpr)) *
(orderby (keyEXpr (ascending|descending)?)+)?
((select selExpr) | (group selExpr by keyExpr))

Bot npumep AByX BbIpaKEHUN:

Kon C# 3.0

var queryl from p in people
where p.Age > 20
orderby p.Age descending, p.Name
select new {
p.Name, Senior = p.Age > 30, p.CanCode

bi

var query2 = from p in people
where p.Age > 20
orderby p.Age descending, p.Name
group new {
p.Name, Senior = p.Age > 30, p.CanCode
} by p.CanCode;

Komnunsitop npeoOpasyer ux BOT BO YTO:

25
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var queryl = people.Where(p => p.Age > 20)
.OrderByDescending (p => p.Age)
.ThenBy (p => p.Name)
.Select (p => new {
p.Name,
Senior = p.Age > 30,
p.CanCode
});

var query?2 = people.Where(p => p.Age > 20)
.OrderByDescending (p => p.Age)
.ThenBy (p => p.Name)
.GroupBy (p => p.CanCode,
p => new {

p.Name,

Senior = p.Age > 30,

p.CanCode

) ;

MBI TakKe MOYKEM HCHO0Ib30BaTh Cpa3y HECKOJIIbKO HCTOYHHUKOB 0T60pa:

Kog C# 3.0

var query = from sl in names where sl.Length == 5
from s2 in names where sl == s2
select s1 + " " + s2;

Kog VB .NET 9.0

Dim query = Select It.sl + " " + It.s2 _

From sl In names, s2Z2 In names
Where It.sl.Length = 5 And It.sl = It.s2

Kax BUOHO, CHMHTAKCHC VB NET HecKOJIbKO OTIHYACTCS: pu 00BSABIECHUH HECKOILKUX HCTOYHHKOB JaHHBIX B
KOHCTPYKIHUU From...In H606XO,I[I/IMO 06pamaTbc;1 K HHMM 4Y€pe3 KIIYECBOEC CJIIOBO It, a TakKKE€ BCEC MCTOYHHKHU

oTOOpa pasnenarh 3ansiThIMU B OJHOM KOHCTpyKuuu From...In (B C# onu mpocrto nepeuuncistores). Takke B VB
.NET Bce ycnoBus 1OTKHBI HAXOAUTHCSA B OJIOHIA KOHCTpyKun Where.

Ecmm 3aIMyCTUTDb KO/, 00BSBUB MAaCCUB names BOT TakK:

Kog C# 3.0
string[] names = {"Burke", "Connor", "Frank", "Everett",
"Albert", "George", "Harris", "David"};
Koa VB .NET 9.0
Dim names () As String = {"Burke", "Connor", "Frank", "Everett",
"Albert", "George", "Harris", "David"}__

, MBI TIOJTyYlM CIIEAYIOLIUE PE3yIbTaThI:

26
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Burke Burke
Frank Frank
David David

Jpyrast popma 3alucH 3TOTO BBIPAKEHHS BBITJISIIUT TAK:

Kog C# 3.0

var query = names.Where(sl => sl.Length == 5)

.SelectMany (sl =>
names.Where (s2 => sl == s2)
.Select(s2 => sl + " " + s2)

);

3amMeTbTe, 4To Oyarofaps MCIOJIb30BaHUIO SelectMany MbI Cpa3y MOIy4aeM CTPOKH, & HE MACCUBBI CTPOK.

NHorma ObIBaeT HYXHBIM TPOBOAUTH C TPYMNIOW, TOJYYEHHOW C TIOMOIIBIO Qroup...by, HEKoTopbie
JOTIOJTHUTEIBHBIE OTIEPAIIMH, HAIPUMEDP OCYIIECTBUTH COPTUPOBKY IO 3HAUEHHUIO KIIF04Ya B 0OpaTHOM mopsiake. UToOsI
CAenaTh 3TO, HaM MPHUILIOCH OBl MUCATh TAKOW KOJ:

Kop C# 3.0

var query = from item in names
orderby item.Length descending, item
group item by item.Length;

CrnennanpHO IUIs TAKHUX II€TIel CyIIECTBYET KII0YeBOe CJI0BO iNtOo, mo3BoIsioNIee paboTaTh C TPYHIIaAMH, HUCIIONb3Ys
oneparopsl orderby u select:

Kopg C# 3.0

var query = from item in names
orderby item
group item by item.Length into lengthGroups
orderby lengthGroups.Key descending
select lengthGroups;

O6a cnioco6a BBIBOASAT OJTHO U TO K€, HO BTOPOH 4yTh 00JIee JOTUYHBIN (XOTs ¥ 00JIee ITTUHHBIN ):

Strings of length 7
Everett

Strings of length 6
Albert
Connor
George
Harris

Strings of length 5
Burke
David
Frank

Tonbko uro Mbl obcymmn, kak C# u VB .NET peanusytor Ttak HasbiBaeMblii LINQ pattern, ciocOOHOCTh SI3bIKa
IPEIOCTaBIIATh OoJsiee yIOOHBIE CHHTAKCHUECKHE KOHCTPYKIMH JUIS OCYIIECTBIICHHUS 3ampocoB. Ceiyac MBI BKpaTIe
paccmoTtpum a8a motomka LINQ — DLing u XLing, KoTopble MOCTy>KaT TEMOM MOETo CIIeIyIoIIero 063opa.
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UHTerpaums c SQL

NET Language Integrated Query mo3BoJsiieT HCHOJIb30BaTh CHUHTAKCHYECKHE KOHCTPYKIMH, cxoxue ¢ SQL, B
OOBIYHBIX BBIPAKEHUSX S3bIKA. BbIIO OBI KpaiiHe CTpaHHO, eciii ObI 3Ta BO3MOXXHOCTh HE HCIOIB30BAJIACH IO CBOEMY
OpsMOMY HA3HAYEHUIO — MpU paboTe ¢ 6a3amu JaHHBIX. EE MIrochl 04eBUIHBI: MIPOBEpKAa TUIOB MPHU KOMIMIISILINY,
IntelliSense... Ceiiqac MbI pacCCMOTPHM, KaK K€ 3TO Pealn3yeTcCsl.

DLinq ompenmenser nBa THaBHBIX aTpubyrta, [Table] W [Column], KOTOPHIE TIOKa3bIBAIOT HaM, YTO
COOTBETCTBYIOIIUI TUII M €T0 CBOMCTBA (IOJIsT) OTPAKAIOT CTPYKTYPY Oa3bl JaHHBIX.

JlaBaiite BooOpasum, uto Gopymel VBStreets, RSDN u GotDotNet pemmim 00beIUHUTHCS B CO3/1aTh €IUHYIO 0a3y
JIAHHBIX YYaCTHUKOB. BecbMa yIpomEHHO €€ CTPYKTypa BBITVISIAUT TaK:

Kog SQL

CREATE TABLE Users (
[Name] nvarchar (30) NOT NULL,
URL nvarchar (50) NOT NULL,
ForumID uniqueidentifier ROWGUIDCOL NOT NULL,

CREATE TABLE Users (
ForumID uniqueidentifier NOT NULL,
[Login] nvarchar (15) NOT NULL,
RealName nvarchar (50) NULL,
RoleID uniqueidentifier NOT NULL,
UserID uniqueidentifier ROWGUIDCOL NOT NULL

CREATE TABLE Roles (
RoleID uniqueidentifier ROWGUIDCOL NOT NULL,
RoleName nvarchar (15) NOT NULL

)

CooTBeTCTBYIOLIME KJIACCHI YIPOILIEHHO (0YEHb YIPOIIEHHO :) ) BBIMJISLIAT Tak:

Kopg C# 3.0

[Table (Name = "Roles")]
public partial class Role

{

[Column (DbType = "UniqueIdentifier NOT NULL", Id = true)]
public System.Guid RoleID;

[Column (DbType = "NVarChar (15) NOT NULL") ]
public string RoleName;

}
[Table (Name = "Users")]
public partial class User

{
[Column (DbType = "Uniqueldentifier NOT NULL") ]
public System.Guid ForumID;

[Column (DbType = "NVarChar(15) NOT NULL") ]
public string Login;

28
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[Column (DbType = "NVarChar (50)")]
public string RealName;

[Column (DbType = "UniqueIdentifier NOT NULL") ]
public System.Guid RolelID;

[Column (DbType = "UniqueIdentifier NOT NULL", Id = true)]
public System.Guid UserID;
}

[Table (Name = "Users")]
public partial class User

{
[Column (DbType = "NVarChar (30) NOT NULL") ]
public string Name;

[Column (DbType = "NVarChar (50) NOT NULL") ]
public string URL;

[Column (DbType = "UniquelIdentifier NOT NULL", Id = true)]
public System.Guid ForumID;

Koa VB .NET 9.0

<Table (Name:="Roles")>
Public Class Role

<Column (DbType:="Uniqueldentifier NOT NULL", Id:=True)> _

Public RoleID As System.Guid

<Column (DbType:="NVarChar (15) NOT NULL")>
Public RoleName As String

End Class

<Table (Name:="Users")> _

Public Class User
<Column (DbType:="UniqueIdentifier NOT NULL")>
Public ForumID As System.Guid

<Column (DbType:="NVarChar (15) NOT NULL")>
Public Login As String

<Column (DbType:="NVarChar (50)")>
Public RealName As String

<Column (DbType:="UniqueIdentifier NOT NULL")>
Public RoleID As System.Guid

29
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<Column (DbType:="Uniqueldentifier NOT NULL", Id:=True)>
Public UserID As System.Guid

End Class

<Table (Name:="Users")>
Public Class User

<Column (DbType:="NVarChar (30) NOT NULL")>
Public Name As String

<Column (DbType:="NVarChar (50) NOT NULL")>
Public URL As String

<Column (DbType:="UniqueIdentifier NOT NULL", Id:=True)> _
Public ForumID As System.Guid

End Class

Kax Bunno, ecnu tunn CLR He nosiHOCTBIO cooTBeTcTBYET THIY B/, OH mponuckiBaeTcs B DbType.

CobcTBEHHO TOBOPSI, ATl TOTO, YTOOBI TpeoOpa3oBath cTPYKTypy b/l B SKBUBaleHTHBIN Ki1acc, JTy4Ille UCIOIb30BaTh
CIeNMaIbHO CO3MaHHYI0 aiist aToro yrunuty SQLMetal (ms SQL Server):

E:“Program Files“UB LINQ Previeuw“Bin>SglMetal.exe /7
usage: sglmetal [options] [{input fileX>]
options:
sserver:{name> datahase server name
sdatabase:{name> databaze catalog on servepr
suser:<{name> login user id
spassword:{name > login password
Asvieuws extract database views
s¥xmll:filel output as xml
scodel:filel output as source code
slanguage : xxx language for source code <vh.csharp?
s/namespace><{name> namespace used for source code
spluralize auto—pluralize table names

e xamples :
To generate an BML file with extracted 5QL metadata
sglmetal sserver:myserver sdatabase:northwind sxml:mymeta.xml

To generate an BML file with extracted SQL metadata from an .mdf file
sglmetal sxml:mymeta.xml mydbfile.mdf

To generate source code from an BML metadata file
sglmetal /namespace:nwind Acode:nwind.cs slanguage:csharp mymetal.xml

To generate ource from from S5QL metadata directly
sglmetal /server:myserver ~database:northwind /namespace:nwind Acode:nwind.cs
#language *csharp

E:“\Program Files“UB LIN§ Preview~Bin>_

MpblI €€ 3amyCTUM C TAKUMH ITapaMeTpaMH:

SglMetal /server:DANICH\SQL2005 /database:DLingTest /user:sa /password:***kxxkxxx
/code:e:\dling.cs /language:csharp

SglMetal /server:DANICH\SQL2005 /database:DLingTest /user:sa /pasSSword:***x*kxxxx*
/code:e:\dling.vb /language:vb

B wurore y nac momydarcs aBa ¢aina: dling.vb W dling.cs. K coxaneHuto, neTanbHOE pPacCMOTPEHHE HX
COJIEpKaHUs BBIXOJMT 33 PaMKH JaHHOTO 0030pa, HO, OyIbTE€ YBEPEHBI, MbI X paccMOTpUM B 0030pe DLing, KoTOpHIii
rpsiaéT :)

Celtyac st KpaTKO MOKaXy UX CTPYKTYpY, YIIyCTUB MHOTHE Ba)kKHbIE, HO O0Jiee CI0XKHbIE KOHCTPYKIUH.

Jlnst Hayasia pacCMOTPUM MPOCTEHBKUH Kilace DLingTest:
30
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Kon C# 3.0

public partial class DLingTest : DataContext {
public Table<Role> Roles;
public Table<User> Users;
public Table<User> Users;

public DLingTest () {
}

public DLingTest (string connection)
base (connection) {

}

public DLingTest (System.Data.IDbConnection connection)
base (connection) {

}

Koa VB .NET 9.0

Partial Public Class DLingTest
Inherits DataContext

Public Roles As Table (Of Role)
Public Users As Table (Of User)
Public Users As Table (Of User)

Public Sub New ()
MyBase.New ()
End Sub

Public Sub New (ByVal connection As String)
MyBase.New (connection)
End Sub

Public Sub New (ByVal connection As System.Data.IDbConnection)
MyBase.New (connection)
End Sub
End Class

Kak BuiHO, cHauana omnpezensercs TIaBHbIM Kilacc, HaCHeAYIOUi OT DataContext. 3a4eM OH HY>KeH?
Jlist Toro, 9ToOBI MOMy4nTh Tabnuiy Users, HaM IpHIILIOCh ObI MHUCATh

Kon C# 3.0

31
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DataContext db = new DataContext (

connection); //connection - paHHee coO3maHHOEe coenuHeHue c BJ|
Table<User> users = db.GetTable<User>(); //nonyuaem tmabmmily Tumny User
Kog VB .NET 9.0
Dim db As New DataContext (connection) 'connection - paHHee CO3IaHHOe coenuHeHMe C Bl
Dim users As Table (Of User) = db.GetTable (Of User) () 'momyuaem Tabiauuy o Twuny User

bnaronaps kimacy DLingTest MbI MOXeM POCTO HANMKMCATH

Koa C# 3.0
DLingTest db = new DLingTest (
connection); //connection - paHHee coO3maHHOe coenuHeHue C B]|

Table<User> users = db.Users; //Oepém Tabimuily m3 CBOMCTBA

Koa VB .NET 9.0

Dim db As New DLingTest (connection) 'connection — paHHee CO3IaHHOe coenuHeHue C Bl
Dim users As Table (0f User) = db.Users ' Gepém Tabimuily U3 CBOUCTBA

Bot mpumMep koza, KOTOpEIi paboTaeT ¢ kiaccamu, creaepupoBanabiMu SQLMetal:

Kopg C# 3.0

class Program
{
static void Main ()
{
SglConnection connection = new SglConnection
(@"server=DANICH\SQL2005;uid=sa;pwd=*********+*:database=DLingTest;") ;
DLingTest db = new DLingTest (connection);
var moderators = from u in db.Users
where u.Role.RoleName == "Moderator"
select new {Login = u.Login,
RealName = u.RealName,
Username = u.User.Name};
foreach (var m in moderators)
Console.WriteLine ("{0}, {1}, {2};", m.Login, m.RealName, m.Username) ;
Console.ReadKey () ;

}

Koa VB .NET 9.0

Module Program

Sub Main ()
Dim connection As New SglConnection _
("server=DANICH\SQL2005;uid=sa;pwd=*********+*,.database=DLingTest;")
Dim db As New DLingTest (connection)
Dim moderators = Select New {Login := u.Login,
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RealName := u.RealName,
Username := u.User.Name}
From u In db.Users _
Where u.Role.RoleName = "Moderator"
For Each m In moderators
Console.WriteLine ("{0}, {1}, {2};", m.Login, m.RealName, m.Username)
Next
Console.ReadKey ()
End Sub
End Module

Emé omun 1umroc Takoro moaxoaa — MOCKOJBKY DataContext B KOHCTPYKTOPE NMPUHUMAET COCAMHEHHUE B BUIC
IDbConnection, To OH MOXET paboTaTh ¢ JH00BIMU coBMeCTUMBIME ¢ T-SQL 6azamu JaHHBIX.

Bo Bpems mepebopa 311eMeHTOB Halll 3aIpoCc TPAHCIUPYETCS U3 JePeBheB BrIpakeHui B SQL-3ampoc.

MUuterpaumusa ¢ XML

[Mapannensrno ¢ DLing pa3pabaTsiBanach TEXHOJIOTHS JUIS IOCTyTIa Y€pe3 3ampockl K JaHHBIM B Buae XML, koropas
Obuta Ha3BaHa XLing. DTa TEXHOIOTHUs MPEAOCTABISAET AOCTYI K TakuM (yHKIMAM si3blka XML, kak XPath, XQuery.
XLing mpu3BaHa ynpocTuTh J0CTyM K nHpopmanmu B Buge XML. B ocHoBHOM B XLinq HCIIONB3YIOTCS TPU TJIABHBIX
Kiacca: XName, XElement B XAttribute, NPEACTABISAIONINE, COOTBETCTBEHHO, MM XML-y3m1a, y3en (node) XML-
JOKyMEHTa ¥ aTpulyT y37a.

Kak MOXHO 3aMeTHTbh, KOHCTPYKTOp XElement MPUHUMAET JBa MapamMeTpa — XName U «BHYTPEHHOCTH» 3JIEMEHTA,
BbIpaXe€HHbIE object’oM. OOBIYHO BMeCTO XName MEpPeJalOT MPOCTO CTPOKY C HMEHEM »JJIEMEHTa, KOTopas
aBTOMAaTHUYECKH B HEero mpeoOpasyercs. Jlagee MOXHO mepenaTs Jr000i 00beKT (OyaeT BhI3BaH METOI ToString () ),
Xelement (Ho4epHUH y3en) uin XAttribute (OH MPEeBpPATUTCSA B aTpUOYT y3na), mpuuéM B JIFOOOM KOJIHYECTBE, T.K.
BTOPOI1 mapameTp OOBSBIICH Kak ParamArray aka args. JlaBaiiTe B3rJIssHEM Ha MPOCTCHBKHUH MMPUMEPUUK.

Koa C# 3.0
var xml = new XElement ("User",
new XAttribute ("Name", "VBStreets"),
new XAttribute ("URL", "http://www.VBStreets.ru"),
new XElement ("Members",
new XElement ("Member",
new XAttribute ("Role", "Moderator"),
"GSerg"),
33
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new XElement ("Member",
new XAttribute ("Role","Admin"),
"RayShade"),

new XElement ("Member",
new XAttribute ("Role","Expert"),
"tyomitch")

);
Console.WriteLine (xml) ;

Koa VB .NET 9.0

Dim xml = New XElement ("User",
New XAttribute ("Name", "VBStreets"), _
New XAttribute ("URL", "http://www.VBStreets.ru"),
New XElement ("Members",
New XElement ("Member",
New XAttribute ("Role", "Moderator"),
"GSerg"), _
New XElement ("Member",
New XAttribute ("Role", "Admin"),
"RayShade"),
New XElement ("Member",
New XAttribute ("Role", "Expert"),
"tyomitch")

))

Console.WritelLine (xml)

ODTOT KOJ BBEIBOAUT BOT UTO:

Koa XML

<User Name="VBStreets" URL="http://www.VBStreets.ru">
<Members>
<Member Role="Moderator">GSerg</Member>
<Member Role="Admin">RayShade</Member>
<Member Role="Expert">tyomitch</Member>
</Members>
</User>

Kcratu, 8 VB .NET 9.0 ectb u npyrasi BO3MOKHOCTh HallMCaHUs TaKoro Koja, HaspiBaemast XML literals. CyTb e€
cBoAMTCS K TOMY, 94T0 XML-BhIpaskeHNsI MHTEIPHUPOBAHBI B S3bIK M MOTYT NPHCBAaMBATHCS TMepeMeHHbIM. Ha camom

Jierie KOMITMIIATOP aHAJIM3UPYET UX U MPUBOJIUT K BUIy XElement. Hampumep, npumep BbILIE MbI MOYKEM IIEPEIUACATH
TaK:

Koa VB .NET 9.0

Dim xml =
<User Name="VBStreets" URL="http://www.VBStreets.ru">
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<Members>
<Member Role="Moderator">GSerg</Member>
<Member Role="Admin">RayShade</Member>
<Member Role="Expert">tyomitch</Member>
</Members>
</User>

OTO BBIMIAANUT HarisiaHee, He Tak au? Ilostomy B mpumepax mis VB .NET 9.0 s Oyay ucnonb30BaTh UMEHHO Takou
ctwiib. KeraTu, nepeHockl cTpok () ucnoiab3oBaTh B XML-nuTepanax He HYXKHO.

MBI Tak)Ke MOYKEM 3arpy3HuTh COJIEPKUMOE B XE lement U3 (aiiyia, CTPOKU WM XmlReader’a, HO celYac 3TO HaC HE
0c000 UHTEpECYET.

JlaBaiiTe paccCMOTpUM NpocTeiuii 3amnpoc.

Kopg C# 3.0

var xmlItems = from user in users
where user.URL == "http://www.VBStreets.ru"
select new XElement ("CoolusersAdmin",
new XAttribute ("User",user.Name),
user.Admin

);

foreach (var anXml in xmlItems) Console.WritelLine (anXml) ;

Koa VB .NET 9.0

Dim xmlItems = Select <CoolusersAdmin User=<%= User.Name $%$>>
<%= User.Admin %>
</CoolusersAdmin>
From user In users
Where User.URL = "http://www.VBStreets.ru"
For Each anXml In xmlItems
Console.WritelLine (anXml)
Next

OTOT KOJ HaM BBLIIACT

Koa XML

<CoolForumAdmin User="VBStreets">RayShade</CoolForumAdmin>

BwmecTo nepebopa 35eMeHTOB xml Items MOKHO IPOCTO «OOEPHYTH» pe3yJIbTaT 3arpoca:

Koa C# 3.0

var xmlItem = new XElement ("Users",
from user in users
where user.URL == "http://www.VBStreets.ru"
select new XElement ("CoolusersAdmin",
new XAttribute ("User",user.Name),
user.Admin
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));

Koa VB .NET 9.0

Dim xmlItem = <ForumInfo>
<%= Select <CoolusersAdmin User=<%= User.Name $>>
<%=user.Admin %>
</CoolusersAdmin>
From user In users

Where User.URL = "http://www.VBStreets.ru" %>
</ForumInfo>
Koag XML
<ForumInfo>
<CoolForumAdmin User="VBStreets">RayShade</CoolForumAdmin>
</ForumInfo>

ToJIBKO 4TO MBI MCIOJIB30BANIN 3AIPOCHI U1 cocTaBiaeHuss XML-BoipaxeHuil. MIX Takke MOKHO UCIIOIB30BATh U JUIS
UX «pacnakoBkw». JlomycTuM, y Hac ecthb cienyromas XML-cTpykTypa:

Koa XML

<ForumInfo>
<User Name="VBStreets" URL="http://www.VBStreets.ru">
<Admin>RayShade</Admin>
<MembersCount>7436</MembersCount>
</User>
</ForumInfo>

Crnenyrouuii KoJl CO31aCT MacCHB OOBEKTOB User U3 HeE:

Koa C# 3.0

var xmlForumInfo = XElement.Parse (
@"<ForumInfo>
<User Name=""VBStreets"" URL=""http://www.VBStreets.ru"">
<Admin>RayShade</Admin>
<MembersCount>7436</MembersCount>

</User>
</ForumInfo>") ;
var user = from f in xmlForumInfo.Descendants ("User")
select new User {Name =(string)f.Attribute ("Name"),
URL = (string)f.Attribute ("URL"),
Admin = (string)f.Element ("Admin"),
MembersCount = (int)f.Element ("MembersCount") };

Koa VB .NET 9.0

Dim xmlForumInfo = _
<ForumInfo>
<User Name="VBStreets" URL="http://www.VBStreets.ru">
<Admin>RayShade</Admin>
<MembersCount>7436</MembersCount>
</User>
</ForumInfo>
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Dim user = Select New User {Name := f.@Name.Value,
URL := f.QURL.Value,
Admin := f.Admin (0) .Value, _
MembersCount := f.MembersCount (0) .Value}
From f In xmlForumInfo.User

VB .NET 9.0 omsTe-Taku mpenocTaBisieT 0ojee MPOCTOH CHHTAKCUC C JOCTYIOM K aTpuOyTam uepe3 3HakK @, K
JOYEpHUM SJIEMEHTaM Yepe3 MPOCTOM CHUHTAKCUC C TOYKOW, a K JJIEMEHTaM, PACIOJIOXEHHBIM «IJIe-TO TIIyOOKO»
(ToYepHUMH JOYEPHBIX U T.I. :) ) Yepe3 TPU TOUYKU (WM uepe3 MeToa Descendants). MHUHyC Takoro mojaxoja —
OPUXOAMTCS BBIKIIOYATh Option Strict, yro ecth 370. K cuactbio, B Heapax MS roroButcs Hekuil aHajior
SQLMetal, KoTOpbIif CO3AAET «TUMM3UPOBAHHBIE» XE 1l ement bl IO CXEMaM.

B C# e ucnonb3yroTcst onpeaenéHtble XAttribute’oM U XElement OM ONEpaTOpPbl MPUBEICHUS THUIIA, KOTOPHIE
BO3BPAILAIOT HYXKHOE 3HAYEHHE. DTH ONEepaTopbl OMpEeNeeHBl JUIsl TUMOB string, bool, bool?, int, int?, uint,
uint?, long, long?, ulong, ulong?, float, float?, double, double?, decimal, decimal?, DateTime,
DateTime?, TimeSpan, TimeSpan?, GUID U GUID?.

anvnor

YecTHO TOBOpS, PU TEPEBOJE s Cpa3zy yAal 3Ty YacTh CTaThbH, MO0 OHAa ObUIa COBCEM HEMHTEpecHas. Bmecto
3TOTrO0, MOXAIYyW, s HANMILY KOoe-uTo cBO€. JlJI1 Hayama Xouy cKa3aTh, YTO NPU HANMCAHWU CTaThU HMCIOJb30BAJIaCh
ctathst The LINQ Project Overview (kotopast u mociyxwia placeholder’om st 31oit). [Toutn Bce mpuMepsl B cTaThe
MoH (MIPU3HAIOCH, UyTh-4yTh OBLIO U MPOCTOTrO nepeBona). He 3Haro, kakoe Bneuatienue y Bac cnoxumnock o LINQ, HO
s HaJel0Ch, YTO Xopoliee (3To ObLIO LIEeNbI0 HamucaHus ctaTbi). HaBepHsika MHorue 3axotar noctaBuTh cede LINQ
Preview nmpsimo ceiiuac. UTo A7si 3TOr0 HY>KHO cIenath?

1. 3Baiigure Ha http://msdn.microsoft.com/vbasic/future wiau http://msdn.microsoft.com/vesharp/future

2. Ckauaiite nocnenuuit LINQ Technology Preview (moa mannuceio Downloads)
3. EctecTBeHHO, €r0 HaI0 YCTAHOBUTH :)
4

Ecnu Bei craBute LINQ s C#, HykHO emé ycTaHOBUTH noanep:kky g VS 2005 (B VB ona craButcst
ABTOMATHYECKH), MPOIIETypa YCTAHOBKHU omrcaHa B readme.html

5. Jep3aiire!

Ha maHHBII MOMEHT CYIIECTBYET JOCTATOYHO HEAOCIIOK U UCIIPABIICHH, HO BCE ATO IMMOCTOSIHHO COBEPIICHCTBYETCS.
Kcrartu, uro6s1 1o6aButh pyHkunoHansHocTh LINQ, HE06X0auMO NOAKII0YNTh Onbnnoteku System.Query.dll (ecnu
Hao - System.Xml.XLing.dll u System.Data.DLing.dll), kotopsie nexar B LINQ Preview\Bin u 1o6aButh nMIiopt Ha
HuX. Takxke MOXXHO Bocniosb3oBathes madaonom LINQ Console/Windows Application.

Jlanee s npuBeay TaOJIMUYKY CO CTAaHAAPTHBIMU ONIEPATOPAMH 3aIIPOCOB U UX (QYHKIMAMU:
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OfType Filter based on type affiliation

Select/SelectMany Project based on transform function

Where Filter based on predicate function

Count Count based on optional predicate function

All/Any Universal/Existential quantification based on predicate function

First/FirstOrDefault

Access initial member based on optional predicate function

ElementAt Access member at specified position
Take/Skip Access members before/after specified position
TakeWhile/SkipUntil Access members before/after predicate function is satisfied
GroupBy Partition based on key extraction function
ToDictionary Create key/value dictionary based on key extraction function
Sort in ascending order based on key extraction function and optional
OrderBy/ThenBy comparison function
OrderByDescending/ Sort in descending order based on key extraction function and optional
ThenByDescending comparison function
Reverse Reverse the order of a sequence
Fold Aggregate value over multiple values based on aggregation function

Min/Max/Sum/Average

Numeric aggregation functions

Distinct Filter duplicate members

Except Filter elements that are members of specified set
Intersect Filter elements that are not members of specified set
Union Combine distinct members from two sets

Concat Concatenate the values of two sequences
ToArray/ToList Buffer results of query in array or List<T>

Range Create a sequence of numbers in a range

Repeat Create a sequence of multiple copies of a given value

U yx coBceM Harocie0K Xouy MPUBECTH CBOOOIHO PaCIPOCTPaHAEMBbI HCXOIHBINA KO KIIACCOB POCTPAaHCTBA
uMmEH System.Query. [TonbiTaliTech B HEM pa3oOpaThCs.
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Kon C# 3.0

// Copyright (c) Microsoft Corporation. All rights reserved.
using System;

using System.Collections;

using System.Collections.Generic;

namespace System.Query
{
public delegate
public delegate
public delegate
public delegate
public delegate

Func<T> () ;

Func<AO0, T> (A0 arg0);

Func<AO, Al, T>(AO0 argO, Al argl);

Func<AO, Al, A2, T>(AO arg0O, Al argl, A2 arg2);

Func<AO, Al, A2, A3, T>(AO arg0O, Al argl, A2 arg2, A3 arg3);

HHEHaAaA

public sealed class EmptySequenceException : Exception { }

public static class Sequence
{
public static IEnumerable<T> Where<T>(this IEnumerable<T> source, Func<T, bool>
predicate) {
foreach (T element in source) {
if (predicate(element)) yield return element;

}

public static IEnumerable<T> Where<T>(this IEnumerable<T> source, Func<T, int, bool>
predicate) {
int index = 0;
foreach (T element in source) {
if (predicate(element, index)) yield return element;
index++;

}

public static IEnumerable<S> Select<T, S>(this IEnumerable<T> source, Func<T, S>
selector) {
foreach (T element in source) {
yield return selector(element);

}

public static IEnumerable<S> Select<T, S>(this IEnumerable<T> source, Func<T, int, S>
selector) {
int index = 0;
foreach (T element in source) {
yield return selector (element, index);
index++;

}

public static IEnumerable<S> SelectMany<T, S>(this IEnumerable<T> source, Func<T,
IEnumerable<S>> selector) {
foreach (T element in source) {
foreach (S subElement in selector(element)) {
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yield return subElement;

}

public static IEnumerable<S> SelectMany<T, S>(this IEnumerable<T> source, Func<T, int,
IEnumerable<S>> selector) {

int index = 0;
foreach (T element in source) {
foreach (S subElement in selector (element, index)) {

yield return subElement;

}

index++;

}

public static IEnumerable<T> Take<T>(this IEnumerable<T> source, int count) {
if (count > 0) {
foreach (T element in source) {
yield return element;
if (--count == 0) break;

}

public static IEnumerable<T> TakeWhile<T> (this IEnumerable<T> source, Func<T, bool>
predicate) {
foreach (T element in source) {
if (!'predicate(element)) break;
yield return element;

public static IEnumerable<T> TakeWhile<T>(this IEnumerable<T> source, Func<T, int,
bool> predicate) {
int index = 0;
foreach (T element in source) {
if (!predicate(element, index)) break;
yield return element;
index++;

public static IEnumerable<T> Skip<T>(this IEnumerable<T> source, int count) {

using (IEnumerator<T> e = source.GetEnumerator()) {
while (count > 0 && e.MoveNext ()) count--;
if (count <= 0) {
while (e.MoveNext()) yield return e.Current;

public static IEnumerable<T> SkipWhile<T>(this IEnumerable<T> source, Func<T, bool>
predicate) {
bool yielding = false;
foreach (T element in source) {
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if (!yielding && !predicate(element)) yielding = true;
if (yielding) yield return element;

}

public static IEnumerable<T> SkipWhile<T> (this IEnumerable<T> source, Func<T, int,
bool> predicate) {

int index = 0;

bool yielding = false;

foreach (T element in source) {
if (!vielding && !predicate(element, index)) yielding = true;
if (yielding) yield return element;
index++;

}

public static OrderedSequence<T> OrderBy<T, K> (this IEnumerable<T> source, Func<T, K>

keySelector) {
return new OrderedSequence<T, K> (source, null, keySelector, null, false);

}

public static OrderedSequence<T> OrderBy<T, K> (this IEnumerable<T> source, Func<T, K>

keySelector, IComparer<K> comparer) {
return new OrderedSequence<T, K>(source, null, keySelector, comparer, false);

}

public static OrderedSequence<T> OrderByDescending<T, K> (this IEnumerable<T> source,
Func<T, K> keySelector) {
return new OrderedSequence<T, K> (source, null, keySelector, null, true);

}

public static OrderedSequence<T> OrderByDescending<T, K> (this IEnumerable<T> source,
Func<T, K> keySelector, IComparer<K> comparer) {
return new OrderedSequence<T, K> (source, null, keySelector, comparer, true);

}

public static OrderedSequence<T> ThenBy<T, K>(this OrderedSequence<T> source, Func<T,
K> keySelector) {
return new OrderedSequence<T, K> (source.source, source, keySelector, null, false)

}

public static OrderedSequence<T> ThenBy<T, K>(this OrderedSequence<T> source, Func<T,
K> keySelector, IComparer<K> comparer) {
return new OrderedSequence<T, K> (source.source, source, keySelector, comparer,
false);

public static OrderedSequence<T> ThenByDescending<T, K> (this OrderedSequence<T>
source, Func<T, K> keySelector) {
return new OrderedSequence<T, K> (source.source, source, keySelector, null, true);

}

public static OrderedSequence<T> ThenByDescending<T, K> (this OrderedSequence<T>
source, Func<T, K> keySelector, IComparer<K> comparer) {

’
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return new OrderedSequence<T, K> (source.source, source, keySelector, comparer,
true);

}

public static IEnumerable<Grouping<K, T>> GroupBy<T, K>(this IEnumerable<T> source,
Func<T, K> keySelector) {
return GroupBy (source, keySelector, null);

}

public static IEnumerable<Grouping<K, T>> GroupBy<T, K>(this IEnumerable<T> source,
Func<T, K> keySelector, IEqualityComparer<K> comparer) {
Dictionary<K, List<T>> dict = new Dictionary<K, List<T>>(comparer);
foreach (T element in source) {
K key = keySelector (element) ;
List<T> list;
if (!dict.TryGetValue (key, out list)) {
list = new List<T>();
dict.Add (key, list);
}
list.Add (element) ;
}
foreach (KeyValuePair<K, List<T>> pair in dict) {
yield return new Grouping<K, T>(pair.Key, pair.Value);

}

public static IEnumerable<Grouping<K, E>> GroupBy<T, K, E>(this IEnumerable<T> source,
Func<T, K> keySelector, Func<T, E> elemSelector) {
return GroupBy (source, keySelector, elemSelector, null);

}

public static IEnumerable<Grouping<K, E>> GroupBy<T, K, E>(this IEnumerable<T> source,
Func<T, K> keySelector, Func<T,E> elemSelector, IEqualityComparer<K> comparer) {
Dictionary<K, List<E>> dict = new Dictionary<K, List<E>>(comparer);
foreach (T element in source) {
K key = keySelector (element);
E elem = elemSelector (element);
List<E> list;
if (!dict.TryGetValue (key, out list)) {
list = new List<E>();
dict.Add (key, list);
}
list.Add (elem);
}
foreach (KeyValuePair<K, List<E>> pair in dict) {
yield return new Grouping<K, E>(pair.Key, pair.Value);

}

public static IEnumerable<T> Concat<T>(this IEnumerable<T> first, IEnumerable<T>
second) {
foreach (T element in first) yield return element;
foreach (T element in second) yield return element;

}

public static IEnumerable<T> Distinct<T>(this IEnumerable<T> source) {
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Dictionary<T, object> dict = new Dictionary<T, object>();
foreach (T element in source) {
if (!dict.ContainsKey(element)) {
dict.Add (element, null);
yield return element;

}

public static IEnumerable<T> Union<T>(this IEnumerable<T> first, IEnumerable<T>
second) {
Dictionary<T, object> dict = new Dictionary<T, object>();
foreach (T element in first) {
if (!dict.ContainsKey(element)) {
dict.Add(element, null);
yield return element;

}
foreach (T element in second) {
if (!dict.ContainsKey(element)) {
dict.Add (element, null);
yield return element;

}

public static IEnumerable<T> Intersect<T>(this IEnumerable<T> first, IEnumerable<T>
second) {
Dictionary<T, object> dict = new Dictionary<T, object>();

foreach (T element in first) dict[element] = null;
foreach (T element in second) {
if (dict.ContainsKey(element)) dict[element] = dict;

}
foreach (KeyValuePair<T, object> pair in dict) {
if (pair.Value != null) yield return pair.Key;

public static IEnumerable<T> Except<T>(this IEnumerable<T> first, IEnumerable<T>
second) {
Dictionary<T, object> dict = new Dictionary<T, object>();
foreach (T element in first) dict[element] = null;
foreach (T element in second) dict.Remove (element);
foreach (T element in dict.Keys) yield return element;

}

public static IEnumerable<T> Reverse<T>(this IEnumerable<T> source) {
Buffer<T> buffer = new Buffer<T> (source);
for (int i = buffer.count - 1; i >= 0; i--) yield return buffer.items[i];

}

public static bool EqualAll<T>(this IEnumerable<T> first, IEnumerable<T> second) {

using (IEnumerator<T> el = first.GetEnumerator())
using (IEnumerator<T> e2 = second.GetEnumerator()) {
while (el.MoveNext()) {
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if (! (e2.MoveNext () && Equals(el.Current, e2.Current))) return false;

}

if (e2.MoveNext ()) return false;

}

return true;

public static T[] ToArray<T>(this IEnumerable<T> source) {
return new Buffer<T>(source) .ToArray();

}

public static List<T> ToList<T>(this IEnumerable<T> source) {
return new List<T>(source);

}

public static Dictionary<K, T> ToDictionary<T, K>(this IEnumerable<T> source, Func<T,

K> keySelector) {
Dictionary<K, T> d = new Dictionary<K, T>();
foreach (T element in source) d.Add(keySelector (element), element);

return d;

public static Dictionary<K, E> ToDictionary<T, K, E>(this IEnumerable<T> source,
Func<T, K> keySelector, Func<T, E> elemSelector) {
Dictionary<K, E> d = new Dictionary<K, E>();
foreach (T element in source) d.Add(keySelector (element), elemSelector (element));
return d;

}

public static IEnumerable<T> OfType<T>(this IEnumerable source) {
foreach (object obj in source) {
if (obj is T) yield return (T)obj;

}

public static IEnumerable<T> ToSequence<T>(this IEnumerable<T> seq) {
return seq;

}

public static T First<T>(this IEnumerable<T> source)
foreach (T element in source) {
return element;

}

throw new EmptySequenceException () ;

}

public static T First<T>(this IEnumerable<T> source, Func<T, bool> predicate) {
foreach (T element in source) {
if (predicate(element)) return element;

}

throw new EmptySequenceException() ;

public static T First<T>(this IEnumerable<T> source, Func<T, int, bool> predicate) {
int index = 0;
foreach (T element in source) {
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if (predicate(element, index)) return element;
index++;

}

throw new EmptySequenceException () ;

}

public static T FirstOrDefault<T>(this IEnumerable<T> source)
foreach (T element in source) {
return element;

}
return default(T);

public static T FirstOrDefault<T>(this IEnumerable<T> source,

foreach (T element in source) {
if (predicate(element)) return element;

}
return default(T);

}

public static T FirstOrDefault<T>(this IEnumerable<T> source,
predicate) {

int index = 0;

foreach (T element in source) {
if (predicate(element, index)) return element;
index++;

}
return default(T);

}

{

Func<T,

Func<T,

public static T ElementAt<T>(this IEnumerable<T> source, int index) {

IList<T> list = source as IList<T>;

if (list != null) return list[index];
if (index < 0) throw new ArgumentException();
using (IEnumerator<T> e = source.GetEnumerator()) {
while (true) {
if (!'e.MoveNext ()) throw new ArgumentException () ;
if (index == 0) return e.Current;
index--;

}

public static IEnumerable<int> Range (int start, int count) {
if (count < 0) throw new ArgumentException();
for (int i = 0; i < count; i++) yield return start + i;

}

public static IEnumerable<T> Repeat<T>(T element, int count)
if (count < 0) throw new ArgumentException();
for (int i = 0; i < count; i++) yield return element;

}

public static bool Any<T>(this IEnumerable<T> source) {

{

bool> predicate)

int, bool>
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foreach (T element in source) {
return true;

}

return false;

}

public static bool Any<T>(this IEnumerable<T> source, Func<T, bool> predicate) {
foreach (T element in source) {
if (predicate(element)) return true;

}

return false;

public static bool Any<T>(this IEnumerable<T> source, Func<T, int, bool> predicate) {

int index = 0;

foreach (T element in source) {
if (predicate(element, index)) return true;
index++;

}

return false;

public static bool All<T>(this IEnumerable<T> source, Func<T, bool> predicate) {
foreach (T element in source) {
if (!predicate(element)) return false;

}

return true;

}

public static bool All<T>(this IEnumerable<T> source, Func<T, int, bool> predicate) {

int index = 0;

foreach (T element in source) {
if (!predicate(element, index)) return false;
index++;

}

return true;

public static int Count<T>(this IEnumerable<T> source) {

ICollection<T> collection = source as ICollection<T>;
if (collection != null) return collection.Count;
int count = 0;
using (IEnumerator<T> e = source.GetEnumerator()) {
checked {
while (e.MoveNext ()) count++;

}

return count;

}

public static int Count<T>(this IEnumerable<T> source, Func<T, bool> predicate) {

int count = 0;
foreach (T element in source) {
checked {
if (predicate (element)) count++;
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}

return count;

}

public static int Count<T>(this IEnumerable<T> source, Func<T, int, bool> predicate)

int count = 0;

int index = 0;

foreach (T element in source) {
checked {

if (predicate(element, index)) count++;

}

index++;

}

return count;

}

public static bool Contains<T>(this IEnumerable<T> source, T value) {

if (value == null) {
foreach (T element in source)
if (element == null) return true;
}
else {

EqualityComparer<T> ¢ = EqualityComparer<T>.Default;
foreach (T element in source)
if (c.Equals(element, value)) return true;

}

return false;

}

public static T Fold<T>(this IEnumerable<T> source, Func<T, T, T> func) {

using (IEnumerator<T> e = source.GetEnumerator()) {
if (!e.MoveNext ()) throw new EmptySequenceException();
T result = e.Current;
while (e.MoveNext ()) result = func(result, e.Current);

return result;

public static U Fold<T, U>(this IEnumerable<T> source, U seed, Func<U, T, U> func)
U result = seed;
foreach (T element in source) result = func(result, element);
return result;

}

public static int Sum(this IEnumerable<int> source) {
int sum = 0;
checked {
foreach (int v in source) sum += v;

}

return sum;

public static int? Sum(this IEnumerable<int?> source) {
int? sum = 0;
checked {

{

{
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foreach (int? v in source) {
if (v != null) sum += v;

}

return sum;

public static long Sum(this IEnumerable<long> source) {
long sum = 0;
checked {
foreach (long v in source) sum += v;
}
return sum;

}

public static long? Sum(this IEnumerable<long?> source) {
long? sum = 0;

checked {
foreach (long? v in source) {
if (v != null) sum += v;

}

return sum;

}

public static double Sum(this IEnumerable<double> source) {
double sum = 0;
foreach (double v in source) sum += Vv;
return sum;

}

public static double? Sum(this IEnumerable<double?> source) {
double? sum = 0;
foreach (double? v in source) {
if (v != null) sum += v;
}
return sum;

}

public static decimal Sum(this IEnumerable<decimal> source) {
decimal sum = 0;
foreach (decimal v in source) sum += Vv;
return sum;

}

public static decimal? Sum(this IEnumerable<decimal?> source) {

decimal? sum = 0;
foreach (decimal? v in source) {
if (v != null) sum += v;

}

return sum;

public static int Sum<T>(this IEnumerable<T> source, Func<T, int> expr) {
return Sequence.Sum(Sequence.Select (source, expr));

}
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public static int? Sum<T>(this IEnumerable<T> source, Func<T, int?> expr) {
return Sequence.Sum(Sequence.Select (source, expr));

}

public static double Sum<T>(this IEnumerable<T> source, Func<T, double> expr) {
return Sequence.Sum(Sequence.Select (source, expr));

}

public static double? Sum<T>(this IEnumerable<T> source, Func<T, double?> expr) {
return Sequence.Sum(Sequence.Select (source, expr)):;

}

public static long Sum<T>(this IEnumerable<T> source, Func<T, long> expr) {
return Sequence.Sum(Sequence.Select (source, expr));

}

public static long? Sum<T>(this IEnumerable<T> source, Func<T, long?> expr) {
return Sequence.Sum(Sequence.Select (source, expr));

}

public static decimal Sum<T>(this IEnumerable<T> source, Func<T, decimal> expr) {
return Sequence.Sum(Sequence.Select (source, expr));

}

public static decimal? Sum<T>(this IEnumerable<T> source, Func<T, decimal?> expr)
return Sequence.Sum(Sequence.Select (source, expr));

}

public static int Min(this IEnumerable<int> source) {
int value = 0;
bool hasValue = false;
foreach (int x in source) {
if (hasValue) {

if (x < value) value = x;
}
else {

value = x;

hasValue = true;

}
if (hasValue) return value;
throw new EmptySequenceException () ;

}

public static int? Min(this IEnumerable<int?> source) {

int? value = null;
foreach (int? x in source) {
if (value == null || x < value) value = x;

}

return value;

public static long Min(this IEnumerable<long> source) {
long value = 0;

{
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bool hasValue = false;
foreach (long x in source) {
if (hasValue) {

if (x < value) value = Xx;
}
else {

value = x;

hasValue = true;

}
if (hasValue) return value;
throw new EmptySequenceException();

}

public static long? Min(this IEnumerable<long?> source) {
long? value = null;
foreach (long? x in source) {
if (value == null || x < value) value = x;
}

return value;

public static double Min(this IEnumerable<double> source) {
double value = 0;
bool hasValue = false;
foreach (double x in source) {
if (hasValue) {

if (x < value) value = Xx;
}
else {

value = x;

hasValue = true;

}
if (hasValue) return value;
throw new EmptySequenceException() ;

public static double? Min(this IEnumerable<double?> source) {
double? value = null;
foreach (double? x in source) {
if (value == null || x < value) value = x;
}
return value;

}

public static decimal Min (this IEnumerable<decimal> source) {
decimal value = 0;
bool hasValue = false;
foreach (decimal x in source) {
if (hasValue) {

if (x < value) value = x;
}
else {
value = x;
hasValue = true;
50
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}
if (hasValue) return value;
throw new EmptySequenceException () ;

}

public static decimal? Min(this IEnumerable<decimal?> source) {

decimal? value = null;
foreach (decimal? x in source) {
if (value == null || x < value) value = x;

}

return value;

}

public static T Min<T>(this IEnumerable<T> source) {
Comparer<T> comparer = Comparer<T>.Default;
T value = default(T);
bool hasValue = false;
foreach (T x in source) {
if (hasValue) {
if (comparer.Compare(x, value) < 0)
value = x;
}
else {
value = x;
hasValue = true;

}
if (hasValue) return value;
throw new EmptySequenceException () ;

public static int Min<T>(this IEnumerable<T> source, Func<T, int> map) {
return Sequence.Min (Sequence.Select (source, map));

}

public static int? Min<T>(this IEnumerable<T> source, Func<T, int?> map) {
return Sequence.Min (Sequence.Select (source, map));

}

public static long Min<T>(this IEnumerable<T> source, Func<T, long> map) {
return Sequence.Min (Sequence.Select (source, map));

}

public static long? Min<T>(this IEnumerable<T> source, Func<T, long?> map) {
return Sequence.Min (Sequence.Select (source, map));

}

public static double Min<T>(this IEnumerable<T> source, Func<T, double> map) {
return Sequence.Min (Sequence.Select (source, map));

}

public static double? Min<T> (this IEnumerable<T> source, Func<T, double?> map) {
return Sequence.Min (Sequence.Select (source, map));

}
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public static decimal Min<T>(this IEnumerable<T> source, Func<T, decimal> map) {
return Sequence.Min (Sequence.Select (source, map));

}

public static decimal? Min<T>(this IEnumerable<T> source, Func<T, decimal?> map) {
return Sequence.Min (Sequence.Select (source, map));

}

public static S Min<T, S>(this IEnumerable<T> source, Func<T, S> map) {
return Sequence.Min (Sequence.Select (source, map));

}

public static int Max (this IEnumerable<int> source) {
int value = 0;
bool hasValue = false;
foreach (int x in source) {
if (hasValue) {

if (x > value) value = Xx;
}
else {

value = x;

hasValue = true;

}
if (hasValue) return value;
throw new EmptySequenceException();

}

public static int? Max(this IEnumerable<int?> source) {
int? value = null;
foreach (int? x in source) {
if (value == null || x > value) value = x;
}

return value;

public static long Max (this IEnumerable<long> source) {
long value = 0;
bool hasValue = false;
foreach (long x in source) {
if (hasvValue) {

if (x > value) value = Xx;
}
else {

value = x;

hasValue = true;

}
if (hasValue) return value;
throw new EmptySequenceException() ;

public static long? Max(this IEnumerable<long?> source) {
long? value = null;
foreach (long? x in source) {
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if (value == null || x > value) value = x;
}
return value;

}

public static double Max (this IEnumerable<double> source) ({
double value = 0;
bool hasValue = false;
foreach (double x in source) {
if (hasValue) {
if (x > value) value = x;
}
else {
value = x;
hasValue = true;

}
if (hasValue) return value;
throw new EmptySequenceException () ;

}

public static double? Max (this IEnumerable<double?> source) {
double? value = null;
foreach (double? x in source) {
if (value == null || x > value) value = x;
}

return value;

}

public static decimal Max(this IEnumerable<decimal> source) {
decimal value = 0;
bool hasValue = false;
foreach (decimal x in source) {
if (hasValue) {

if (x > value) value = Xx;
}
else {

value = x;

hasValue = true;

}
if (hasValue) return value;
throw new EmptySequenceException () ;

}

public static decimal? Max(this IEnumerable<decimal?> source) {
decimal? value = null;
foreach (decimal? x in source) {
if (value == null || x > value) value = x;
}

return value;

public static T Max<T>(this IEnumerable<T> source) {
Comparer<T> comparer = Comparer<T>.Default;
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T value = default(T);
bool hasValue = false;
foreach (T x in source) {
if (hasValue) {
if (comparer.Compare(x, value) > 0)
value = x;
}
else {
value = x;
hasValue = true;

}
if (hasValue) return value;
throw new EmptySequenceException () ;

}

public static int Max<T>(this IEnumerable<T> source, Func<T, int> map) {
return Sequence.Max (Sequence.Select (source, map));

}

public static int? Max<T>(this IEnumerable<T> source, Func<T, int?> map) {
return Sequence.Max (Sequence.Select (source, map));

}

public static long Max<T>(this IEnumerable<T> source, Func<T, long> map) {
return Sequence.Max (Sequence.Select (source, map));

}

public static long? Max<T>(this IEnumerable<T> source, Func<T, long?> map) {
return Sequence.Max (Sequence.Select (source, map)):;

}

public static double Max<T>(this IEnumerable<T> source, Func<T, double> map) {
return Sequence.Max (Sequence.Select (source, map));

}

public static double? Max<T>(this IEnumerable<T> source, Func<T, double?> map) {
return Sequence.Max (Sequence.Select (source, map));

}

public static decimal Max<T>(this IEnumerable<T> source, Func<T, decimal> map) {
return Sequence.Max (Sequence.Select (source, map));

}

public static decimal? Max<T>(this IEnumerable<T> source, Func<T, decimal?> map) {
return Sequence.Max (Sequence.Select (source, map));

}

public static S Max<T, S>(this IEnumerable<T> source, Func<T, S> map) {
return Sequence.Max (Sequence.Select (source, map)):;

}

public static double Average (this IEnumerable<int> source) {
long sum = 0;
int count = 0;
checked {
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foreach (int v in source) {
sum += v;
count++;
}
}
if (count > 0) return (double)sum / count;
throw new EmptySequenceException();

}

public static double? Average (this IEnumerable<int?> source) {
long sum = 0;
int count = 0;
checked {
foreach (int? v in source) {
if (v != null) {
sum += v.GetValueOrDefault ()
count++;

}
}
if (count > 0) return (double)sum / count;
return null;

}

public static double Average (this IEnumerable<long> source) {
long sum = 0;
int count = 0;
checked {
foreach (long v in source) {
sum += v;
count++;

}

if (count > 0) return (double)sum / count;
throw new EmptySequenceException () ;

public static double? Average (this IEnumerable<long?> source) {
long sum = 0;

long count = 0;
checked {
foreach (long? v in source) {
if (v !'= null) {
sum += v.GetValueOrDefault ()
count++;

}
if (count > 0) return (double)sum / count;
return null;

public static double Average (this IEnumerable<double> source) {
double sum = 0;
int count = 0;
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checked {
foreach (double v in source) {
sum += v;
count++;

}

if (count > 0) return sum / count;
throw new EmptySequenceException () ;

}

public static double? Average (this IEnumerable<double?> source) {
double sum = 0;
int count = 0;
checked {
foreach (double? v in source) {
if (v != null) {
sum += v.GetValueOrDefault () ;
count++;

}

if (count > 0) return sum / count;
return null;

}

public static decimal Average (this IEnumerable<decimal> source) {
decimal sum = 0;
int count = 0;
checked {
foreach (decimal v in source) {
sum += v;
count++;
}
}

if (count > 0) return sum / count;
throw new EmptySequenceException() ;

public static decimal? Average (this IEnumerable<decimal?> source) {
decimal sum = 0;
int count = 0;

checked {
foreach (decimal? v in source) {
if (v !'= null) {
sum += v.GetValueOrDefault():;
count++;

}
}

if (count > 0) return sum / count;
throw new EmptySequenceException() ;

public static double Average<T>(this IEnumerable<T> source, Func<T, int> map) {
return Sequence.Average (Sequence.Select (source, map));

}
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public static double? Average<T>(this IEnumerable<T> source, Func<T, int?> map) {
return Sequence.Average (Sequence.Select (source, map));

}

public static double Average<T>(this IEnumerable<T> source, Func<T, long> map) {
return Sequence.Average (Sequence.Select (source, map));

}

public static double? Average<T>(this IEnumerable<T> source, Func<T, long?> map) {
return Sequence.Average (Sequence.Select (source, map));

}

public static double Average<T>(this IEnumerable<T> source, Func<T, double> map) {
return Sequence.Average (Sequence.Select (source, map)):;

}

public static double? Average<T>(this IEnumerable<T> source, Func<T, double?> map) {
return Sequence.Average (Sequence.Select (source, map));

}

public static decimal Average<T>(this IEnumerable<T> source, Func<T, decimal> map) {
return Sequence.Average (Sequence.Select (source, map));

}

public static decimal? Average<T>(this IEnumerable<T> source, Func<T, decimal?> map) {
return Sequence.Average (Sequence.Select (source, map));
}
}

public sealed class Grouping<K, T>
{

K key;

IEnumerable<T> group;

public Grouping (K key, IEnumerable<T> group) {
this.key = key;
this.group = group;

}

public Grouping() {
}

public K Key {
get { return key; }
set { key = value; }

public IEnumerable<T> Group {
get { return group; }
set { group = value; }

}

public abstract class OrderedSequence<T>: IEnumerable<T>
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internal IEnumerable<T> source;

public IEnumerator<T> GetEnumerator () {
Buffer<T> buffer = new Buffer<T>(source);
if (buffer.count > 0) {
SequenceSorter<T> sorter = GetSequenceSorter (null);

int[] map = sorter.Sort(buffer.items, buffer.count);
sorter = null;
for (int 1 = 0; 1 < buffer.count; i++) yield return buffer.items[map[i]];

internal virtual SequenceSorter<T> GetSequenceSorter (SequenceSorter<T> next) {
throw new NotImplementedException () ;

}

IEnumerator IEnumerable.GetEnumerator () {
return GetEnumerator();

internal class OrderedSequence<T, K>: OrderedSequence<T>
{

internal OrderedSequence<T> parent;

internal Func<T, K> keySelector;

internal IComparer<K> comparer;

internal bool descending;

internal OrderedSequence (IEnumerable<T> source, OrderedSequence<T> parent, Func<T,
keySelector, IComparer<K> comparer, bool descending) {
this.source = source;
this.parent = parent;
this.keySelector = keySelector;
this.comparer = comparer != null ? comparer : Comparer<K>.Default;
this.descending = descending;

internal override SequenceSorter<T> GetSequenceSorter (SequenceSorter<T> next) {
SequenceSorter<T> sorter = new SequenceSorter<T, K> (keySelector, comparer,
descending, next);
if (parent != null) sorter = parent.GetSequenceSorter (sorter);
return sorter;

}

internal abstract class SequenceSorter<T>

{

internal abstract void ComputeKeys (T[] elements, int count);
internal abstract int CompareKeys (int indexl, int index2);

internal int[] Sort (T[] elements, int count) {
ComputeKeys (elements, count);
int[] map = new int[count];
for (int i = 0; i < count; i++) mapl[i] = 1i;

K>
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QuickSort (map, 0, count - 1);
return map;

}

void QuickSort (int[] map, int left, int right) {
do {
int i = left;
int j = right;
int x map[i + ((J - 1) >> 1)]1;
do {
while (CompareKeys(x, map[i]) > 0) 1i++;
while (CompareKeys(x, map[]j]) < 0) j--;
if (1 > j) break;
if (1<) |
int temp = mapl[i];
map[i] = mapl[jl;
map [J] temp;

}
i++;
j--;
} while (1 <= 7J);
if (3 - left <= right - i) {
if (left < j) QuickSort (map, left, J);

left = 1i;

}

else {
if (i < right) QuickSort (map, i, right);
right = j;

}
} while (left < right);

}

internal class SequenceSorter<T, K>: SequenceSorter<T>
{

internal Func<T, K> keySelector;

internal IComparer<K> comparer;

internal bool descending;

internal SequenceSorter<T> next;

internal K[] keys;

internal SequenceSorter (Func<T, K> keySelector, IComparer<K> comparer, bool
descending, SequenceSorter<T> next) {
this.keySelector = keySelector;
this.comparer = comparer;
this.descending = descending;
this.next = next;

}

internal override void ComputeKeys (T[] elements, int count) {

keys = new K[count];
for (int i = 0; i < count; i++) keys[i] = keySelector (elements[i]);
if (next != null) next.ComputeKeys (elements, count);
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internal override int CompareKeys (int indexl, int index2) {

int ¢ = comparer.Compare (keys[indexl], keys[index2]);
if (¢ == 0 && next != null) return next.CompareKeys (indexl, index2);
return descending ? -c : c;

struct Buffer<T>

{
internal T[] items;
internal int count;

internal Buffer (IEnumerable<T> source) {

T[] items = null;
int count = 0;
ICollection<T> collection = source as ICollection<T>;
if (collection != null) {
count = collection.Count;
if (count > 0) {
items = new T[count];

collection.CopyTo (items, 0);

}

else {
foreach (T item in source) {
if (items == null) {
items = new T[4];
}
else if (items.Length == count) {
T[] newItems = new T[count * 2];
Array.Copy(items, 0, newItems, 0, count);
items = newltems;
}
items [count++] = item;
}
}
this.items = items;
this.count = count;
}
internal T[] ToArray() {
if (count == 0) return new TI[O0];
if (items.Length == count) return items;

T[] result = new T[count];

Array.Copy(items, 0, result, 0, count);
return result;
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	Эпилог 
	Честно говоря, при переводе я сразу удалил эту часть статьи, ибо она была совсем неинтересная. Вместо этого, пожалуй, я напишу кое-что своё. Для начала хочу сказать, что при написании статьи использовалась статья The LINQ Project Overview (которая и послужила placeholder’ом для этой). Почти все примеры в статье мои (признаюсь, чуть-чуть было и простого перевода). Не знаю, какое впечатление у Вас сложилось о LINQ, но я надеюсь, что хорошее (это было целью написания статьи). Наверняка многие захотят поставить себе LINQ Preview прямо сейчас. Что для этого нужно сделать? 


